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Executive Summary
Governments in low- and middle-income countries have implemented pay-forperformance schemes (P4P) for health care providers with the objective of improving
health outcomes. P4P are incentive schemes that reward providers on the basis of
measurable performance indicators. Such programs attempt to incentivize healthcare
providers to deliver high-quality, timely health services. Despite enthusiasm for these
policies, the evidence about their effectiveness is inconclusive, especially for the health of
children in resource-limited settings. Furthermore, the evidence is less clear about how to
design optimal pay-for-performance programs.
This article reviews 36 recent evaluations of P4P for providers of child and maternal
healthcare in 15 low- and middle-income countries. To draw policy-relevant conclusions
about the impact of P4P programs, our paper updates previous literature reviews and
focuses solely on experimental and quasi-experimental evidence that can speak to the
causal effect of P4P on healthcare delivery and the health outcomes of children in low- and
middle-income countries. First, we summarize the impact of P4P on malnutrition, anemia,
childhood morbidity, and infant mortality. We link these results to evidence on the
provision of services including antenatal care, institutional deliveries, immunization, and
nutrition supplementation. Second, we draw on a conceptual framework and use our
evidence base to motivate a discussion on the effects of various design features. Finally, we
identify opportunities for future research on the application of P4P for healthcare
providers.
We find strong evidence that P4P can work to reduce malnutrition among children under
five. Evidence from India, Indonesia, Rwanda, and the Philippines suggests that
incentivizing nutrition-targeted tasks has short-term positive impacts on weight-for-age as
proxies for nutrition status. These results can be traced, in part, to successfully motivating
health workers to provide supplementation services, which are inexpensive and relatively
simple to implement.
The evidence is mixed about how P4P can affect anemia prevalence, childhood morbidity,
and neonatal mortality despite improved institutional deliveries, immunizations, and
antenatal care. Seemingly contradictory findings can be attributed to program and
contextual differences. Furthermore, these health outcomes have complex determinants,
many of which are outside of the provider’s discretion.
There is limited evidence on the cost effectiveness of P4P programs. Cost-benefit analyses
suggest that P4P in certain contexts are more cost-effective than demand-side
interventions like insurance provision. Evidence further suggests that there may be
important complementarities between P4P and other health interventions. Costeffectiveness and program interaction remain large gaps in the empirical literature.
4

We draw some conclusions from our evidence base regarding the design of P4P programs
and how different features of these programs can work. First, although health outcomes are
not the result of provider services alone, it may be beneficial to tie performance rewards to
these rather than inputs if it allows providers flexibility in meeting policy objectives.
Second, our evidence base suggests that manipulation of performance indicators remains a
risk for providers under P4P. Third, incentives tied to relative performance can be used to
ensure equitable allocation of resources among facilities with differing capabilities but that
policymakers should its effects on workplace relationships. Fourth, there is a potentially
important role for non-financial incentives and intrinsic motivation in improving
performance among health providers in low- and middle-income countries. Comparisons of
P4P policies on the basis of cost-effectiveness and the direct testing of design features are
promising opportunities for further research.
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1 Introduction
The past two decades have brought significant gains in child health worldwide. Better
diagnostic and treatment technologies, changes in health behaviors, and more consistent
access to health care have been a powerful combination for improving outcomes for infants
and children. However, not all gains have manifested equally across populations, and
progress for the health of children in low- and middle-income countries has stagnated,
particularly for preventable diseases.
While the causes of poor child health are complex, one important driver is the supply of
health care. Poor child health outcomes can often be traced, in part, to the lack of highquality, timely, and accessible health care. Resource constraints, weak organizational
capacity, and gaps in care delivery contribute to poor quality of services (Berendes et al.
2011). Also, providers are often overburdened with patient care and paperwork, which can
limit the quantity of care they give. Yet at the same time, high absentee rates are common.
In India, for example, high absentee rates among health workers is compounded by
substandard clinical practice (Chaudhury et al. 2006; Das et al. 2016). To address this,
policymakers have increasingly turned to pay-for-performance (P4P)—incentive schemes
that directly reward providers for achieving certain standards of performance.
Governments in low- and middle-income countries have increasingly been adopting
performance incentives in healthcare systems at multiple levels. However, do these
programs really work? Only recently has there been rigorous evidence testing the impact of
P4P on provider behaviors and, in turn, child health status.
The goal of improving stagnating health outcomes has led to the growing interest in
incentivizing health care workers. Yet several questions emerge around how best to do so.
Policymakers require information about how to design P4P schemes, in particular, who
should receive what kind of incentive, for which activities, and how often. More broadly,
designing and implementing successful P4P schemes raise further questions about
workforce dynamics and structures, such as how incentives might change who chooses to
become a healthcare worker, or how incentives might affect competition between workers.
New evidence is emerging as individual P4P schemes are evaluated. Analyzed together,
these new studies can help answer some of these questions and identify, more specifically,
areas for future research.
There are a handful of recent systematic reviews that address the impact of P4P on the
behavior of health providers and health outcomes. Yet, there is no consensus on the
effectiveness of performance pay since these existing reviews summarize very different
programs over a wide variety of settings. Petersen et al. (2006) examine 17 empirical
studies testing effects of financial incentives on process-of-care measures and reports
moderate impacts on adverse selection and manipulation of indicators. Rosenthal and
6

Frank (2006) are unable to attribute any effect on health outcomes to financial incentives
apart from the effect of feedback to providers or better monitoring introduced alongside
P4P schemes. The most recent reviews specifically concentrate on P4P in low- and middleincome countries. Witter et al. (2012) attempt to conduct a meta-analysis but found that
the evidence base at the time was too weak to make any general conclusions. Rowe et al.
(2018) also conduct quantitative meta-analysis on general strategies to improve provider
practices. However, the authors review only three studies that test financial incentives
alone and document moderate effects. These reviews document very little work on the
cost-effectiveness of any of these programs. Other reviews stand on a thin evidence base
that relies on evaluations in areas outside of health. Furthermore, the evidence base for
these reviews included everything from qualitative work, randomized trials, pre-post
studies, and interrupted time series studies. A narrowing of the empirical literature to
rigorously identified evaluations can help form consensus around the most robust set of
results. Furthermore, newer reviews of P4P will need to pay attention to how design
features change potential impacts. For instance, Miller and Babiarz (2014) provide a recent
handbook chapter on P4P in developing countries that organizes its survey on designcentered questions but does not conduct any systematic review of the literature.
Previous reviews highlight the need for an updated, rigorous survey focusing on policy
design and that address unanswered questions including: should health-care workers be
paid based on their “inputs”, that is, the effort and time spent on their work; or on “outputs”
such as the quantity or frequencies that health services are delivered? In turn, a discussion
about the design of P4P programs in low- and middle-income countries requires a
conceptual framework attuned to the specificities of providing health care in those
contexts.
The objective of this literature review is to summarize the most up-to-date, credible
evidence on P4P among frontline healthcare providers in low- and middle-income
countries. We conducted a review of published manuscripts from the last 10 years and
unpublished working papers from the past 5 years. We limited our search to studies that
evaluate supply-side incentives to improve child health in low- and middle-income
countries. Further, we included only studies that use experimental or quasi-experimental
approaches to evaluate the impact of the P4P program. By limiting our analysis to these
empirical approaches, we hope to build on existing reviews by assessing the newest and
most rigorous evidence of P4P.
Our conceptual framework is based on a principal-agent model and its extensions (Section
3). This framework provides predictions of how P4P could work to improve health
outcomes and provides the lens through which we organize and interpret results. We first
summarize the results on child health outcomes in Section 4.1. We then examine in Section
4.2 how different P4P interventions affect provider inputs in an attempt to explain impacts
7

on health outcomes and to test the theoretical implications presented in Section 3. Section
5 uses the empirical findings to discuss the potential effects of different P4P design features
and concludes with opportunities for future research.
Overall, we find that P4P, broadly defined, is an effective supply-side intervention for
improving child and maternal health in low- and middle-income countries. Evidence
suggests at short-term effects on indicators of malnutrition, anemia, and neonatal
mortality. P4P improves access to health services as well as the quality of provision. P4P
contracts can be complex; we discuss evidence surrounding several design considerations
motivated by our theoretical framework. Finally, we identify promising areas of research
for performance pay for health providers.

2 Methods
Our review focuses on programs implemented in low- and middle-income countries that
provide explicit incentives to health care providers conditional on service delivery.
Moreover, we limit our attention to those evaluations which meet certain methodological
criteria. Finally, we provide a general characterization of the evidence base at the end of
this section.

2.1 Systematic search
We performed a systematic search of publications in peer-reviewed academic journals and
unpublished academic working papers. First, we identified key existing reviews on the
effect of P4P on health outcomes and provider behavior. We included studies covered in
those reviews that satisfy criteria summarized below. Second, we conducted a search for
journal articles using the EconLit and PubMed databases using the keywords in Table 1.3

Search terms for developing countries include Afghanistan, Benin, Burkina Faso, Burundi,
Central African Republic, Chad, Comoros, Congo, Eritrea, Ethiopia, Gambia, Guinea, GuineaBissau, Haiti, Korea, Liberia, Madagascar, Malawi, Mali, Mozambique, Nepal, Niger, Rwanda,
Senegal, Sierra Leone, Somalia, South Sudan, Syria, Tajikistan, Tanzania, Togo, Uganda,
Yemen, Zimbabwe, Angola, Bangladesh, Bhutan, Bolivia, Cabo Verde, Cambodia, Cameroon,
Congo, Côte d’Ivoire, Djibouti, Egypt, El Salvador, Georgia, Ghana, Honduras, India,
Indonesia, Kenya, Kiribati, Kosovo, Kyrgyz Republic, Laos, Lesotho, Mauritania, Micronesia,
Moldova, Mongolia, Morocco, Myanmar, Nicaragua, Nigeria, Pakistan, Papua New Guinea,
Philippines, São Tomé and Principe, Solomon Islands, Sri Lanka, Sudan, Swaziland, TimorLeste, Tunisia, Ukraine, Uzbekistan, Vanuatu, Vietnam, West Bank and Gaza, Zambia,
Albania, Algeria, American Samoa, Armenia, Azerbaijan, Belarus, Belize, Bosnia and
Herzegovina, Botswana, Brazil, Bulgaria, China, Colombia, Costa Rica, Cuba, Dominica,
Dominican Republic, Ecuador, Equatorial Guinea, Fiji, Gabon, Grenada, Guatemala, Guyana,
3
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Table 1: Keywords used in database search
Keywords
At least one
of the
following

performance pay, P4P, pay-for-performance, PFP, performance-based
incentives, PBI, performance-based pay, PBP, results-based financing, RBF,
performance-based financing, PBF, performance incentives, financial
incentives, extrinsic rewards, bonus, target outcome

and

the name of at least one LMIC country, poverty, poor, development,
developing, low-income

and

community health worker, frontline workers, physician, nurse, health,
medicine

We included working papers using a more stringent exclusion criteria described below. We
reviewed abstracts to eliminate duplicate papers. In cases where multiple papers discuss
the same results from the same program, we included only the most recent and most
comprehensive. We then reviewed papers in full to screen according to the following
criteria.
1.

Quality criterion: Papers published in peer-reviewed academic journals since 1990 or
unpublished working papers written by 2005. Unpublished working papers written
before 2005 are deemed to have methodological weaknesses that warrant not having
been published.

2.

Program criterion: Evaluations of payment or bonus schemes that target healthcare
providers and conditional on behavior or measures of performance. This definition is
meant to encompass everything from performance-based funding of entire facilities to
performance bonuses for individual workers. Throughout the review, we use ‘P4P’ to
refer to individual incentives and ‘PBF’ for higher-level incentives. 4

3.

Contextual criterion: Evaluations taking place or implemented in low- and middleincome countries (as defined by the IMF). The study of P4P is extensive so a focus on

Iran, Iraq, Jamaica, Jordan, Kazakhstan, Lebanon, Libya, Macedonia, Malaysia, Maldives,
Marshall Islands, Mauritius, Mexico, Montenegro, Namibia, Nauru, Paraguay, Peru,
Romania, Russian Federation, Samoa, Serbia, South Africa, St. Lucia, St. Vincent and the
Grenadines, Suriname, Thailand, Tonga, Turkey, Turkmenistan, Tuvalu, Venezuela
In general, P4P, PBF, results-based pay, etc. are all overlapping terms that describe the
wide category of programs which this review discusses.
4
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low income settings helps refine the scope of the review and makes salient the unique
economic conditions of those environments.
4.

Health criterion: Payment schemes implemented in the health sector or studies
measuring health outcomes related to maternal or child health.

5.

Methodological criterion: Randomized controlled trials or evaluations using quasiexperimental methods (difference-in-differences, regression discontinuity, or
instrumental variables). These empirical strategies control for selection bias or
confounding factors in the evaluation of P4P. Thus, effects derived from these
methodologies can be understood as causal.

2.2 Compilation of results
This review is neither exhaustive nor a quantitative meta-analysis since program details,
study design, and outcomes of interest differ across papers. Rather, we organize our
discussion around the most commonly studied health outcomes and around themes
precipitated by our conceptual framework. We report effect sizes for health indicators for
which we have the most evidence (wasting, hemoglobin concentration, illness, and
neonatal mortality) and discuss program differences in the text. 5 We also report null
results but do not attempt to distinguish between the absence of an effect and inadequate
statistical power.

2.3 Summary of the evidence base
The initial database search yielded 615 papers, which we narrowed to 105 after reviewing
abstracts for program relevance, focus on health care providers, and having taken place in a
low- or middle-income country. This number was reduced to 39 after screening for
methodology. We removed 6 duplicates and 5 studies that did not address child health.
Finally, we included 19 recently published or reviewed studies meeting the screening
criteria. The final evidence base consists of 37 studies: 11 working papers and 26 peerreviewed publications. Figure 1 summarizes the compilation of the evidence base. Table 2
lists the included studies.
The majority of studies consist of evaluations of national PBF schemes delivered at the
institutional level from 11 countries. Of the included studies, 9 employ difference-in-

Table 2 lists each study and the primary outcomes they report. This review also discusses
secondary analyses where relevant.
5
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differences and 276 are randomized controlled trials. Most of the evidence comes from
after 2010 with none from before 2000. All studies focus on some aspect of child and
maternal healthcare.

Figure 1: Compilation of the evidence base by search criteria

3 Conceptual Framework
This section outlines a conceptual framework that we use to ground empirical questions
regarding the design of P4P incentives and to help interpret empirical findings. The
problem of selecting an optimal payment scheme to incentivize frontline health care
providers to produce a certain quality of service is well-described by principal-agent

6

J-PAL affiliated researchers conducted 12 of the 27 RCTs included in this review.
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models. These refer to a set of game theoretic models in which one individual (the
principal) contracts with another (the agent) to undertake some action for the principal.
The result of principal-agent models is the characterization of contracts that principals
(e.g., the health ministry) might offer to agents (e.g., frontline workers) to induce specific
behavior.
We begin with a textbook principal-agent model as a basis for further extensions. Suppose
that the ministry of health, whose ultimate objective is to minimize child illness, hires a
community health worker to provide immunizations. Healthcare services partly determine
child outcomes but are costly for the worker to provide in that she must expend effort. In
this simplistic model, the providers seek to maximize her wage and minimize the work she
has to do. A contract specifies wages paid to the provider that can depend on the service
inputs, the final health outcomes, both, or neither. The decision problem for the principal is
to design a contract that induces providers to work towards policy objectives. Figure 2
maps the potential pathways between performance pay, healthcare provision, and health
status.
Figure 2: Overview of conceptual framework

3.1 Rewarding inputs versus rewarding outcomes
Policymakers need to decide which indicators to incentivize. Our simple setup suggests two
possibilities: contracting on provider inputs and contracting on health outcomes.
Intuitively, P4P should target directly the policy-relevant outcome. This aligns the
incentives of providers with that of the policymaker while at the same time giving the
12

provider scope to use local knowledge or to innovate to achieve policy goals. Such designs
can also benefit from the relative ease of observing health outcomes compared to intensive
monitoring of provider behavior. This is an important consideration in low- and middleincome countries, where providing effective public services is hampered by weak
institutions.
However, importantly, child health outcomes are only partially determined by the
performance of healthcare providers. A P4P scheme that contracts on outcomes thus ties
provider pay to factors that are outside of the providers’ control. Incentivizing in this
manner comes at the cost of greater financial risk faced by the provider so incentives will
have to be higher than if inputs were incentivized. To put it another way, performance pay
design trades off “insurance” from uncontrollable outcomes, which P4P for inputs does
better on, and directly incentivizing the policy objective, which P4P for inputs does better
on. Primary care in low-income settings is largely provided by health workers who are
themselves vulnerable to further financial risk.

3.2 Multitasking
The previous discussion suggests that contracting on specific inputs or tasks is desirable
when inputs have strong and well-understood effects on outcomes. But community health
workers, as primary care providers, are responsible for multiple tasks that make
competing demands on their time. Accordingly, there are multiple inputs that determine
child health outcomes (immunization, improving sanitation, guarding against malnutrition,
providing first aid, etc.). Assuming a single dimension of effort for the agent in the basic
framework thus seems ill-suited in modelling P4P in this environment.
Holmstrom and Milgrom (1991) incorporate scope for effort across many different tasks to
study how agents allocate their attention to different tasks under an incentive scheme. A
concern is that input incentives on a subset of tasks will concentrate effort towards those
tasks to the detriment of the final outcome (multitasking problem). If tasks are substitutes
in the production of the outcome, then incentives will tend to shift attention to one task. If
tasks are complements, then providers might be induced to perform even unincentivized
tasks; she engages more in the incentivized task, which raises the productivity of
performing the second task (by the definition of complementarity), so she chooses to also
engage more in the second task. One lesson from the multitasking literature is that when
multiple inputs contribute to a set of outcomes, outcome-based P4P allows the provider to
use local knowledge creatively to allocate effort over the different inputs to maximize
contracted outcomes. For example, outreach activities and consultations may be best left
under the purview of providers.
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The issue of multitasking also calls attention to potential unintended consequences of P4P.
If health care providers can influence outcomes by increasing quality and by manipulating
records, then a P4P scheme may incentivize the latter if it is easier to misreport. Another
concern is that providers may cherry-pick subpopulations to service and undermine
equitable provision. Incentives can shift service away from the most vulnerable since they
are also likely the most difficult to reach. In this case P4P could have unintended regressive
impacts. Such considerations underscore the importance of the entire portfolio of provider
actions related to the desired outcome.

3.3 Group and individual incentives
The framework has thus far focused on the responses of a single individual to a tailored
payment scheme. In sectors like public health, however, service provision is accomplished
by teams of health care providers. Schemes that reward entire health care units on
performance only indirectly incentivize individual providers. Under these programs,
operational budgets are sometimes allocated based on performance indicators. Group-level
incentives can give rise to free riding problems which dampen the individual motivating
effects of performance pay.
Groups of providers allow for the use of relative performance as the basis for reward.
Competition can play a role in improving outcomes, but a focus on individually rewarding
tasks may be counterproductive to the degree that health care provision requires
cooperation. These examples highlight the importance of group dynamics and the nature of
provider tasks in designing P4P schemes.

3.4 Intrinsic motivation
Although community health providers are often remunerated, they may also be acting on
pro-social motivations. Bénabou and Tirole (2006) analyze a model in which individuals
experience intrinsic motivations, extrinsic motivations, and a concern for one’s self-image.
Their model describes situations where financial reward can reduce effort because it
changes how others infer the individual’s motivations. A consideration of non-financial
motivations among providers makes the effects of P4P on effort theoretically ambiguous.
Simultaneously, these considerations also suggest that there are other, non-financial
incentives that could be used by policymakers to motivate better quality of service.

3.5 Selection
We have so far examined the problem of creating optimal incentives after a contractual
relationship between the principal and agent has already been established. Yet another
aspect of different P4P schemes is how it might induce different types of agents to select
14

into jobs and in turn how it affects the quality of the services they provide. For example,
P4P could induce more qualified individuals who can better take advantage of incentives to
select into the position. Financial reward can also turn away intrinsically motivated agents.

3.6 Long-term contracts
Our framework has not been able to address the impact of different timing of payments
with respect to the work provided, the realization of the final outcome, or job tenure. How
is provider behavior affected when contracts can specify the distribution of payments over
time? Intuitively, a principal that can observe a history of performance can make more
accurate inferences about agent behavior. It might also be optimal for principals to defer
compensation because tenured workers face a larger incentive to perform and the
principal can leverage the prospect of large future rewards to discipline new workers
(Lazear 1981; Harris and Holmstrom 1982). Dynamic considerations suggest that it is
important for public health providers to pay attention to the career concerns of its
workforce.

4 Empirical evidence on impacts of P4P
In this section, we first summarize the effects of P4P on the outcomes of interest: child
health status. Figure 3 summarizes the number of available studies for each outcome and
the number of studies reporting improvements in child health status. There is convincing
evidence that performance-based financing (PBF) for care facilities reduces malnutrition in
the short-term and that it could have a role in preventing neonatal mortality. We found
little positive effects of incentives for anemia or prevalence of acute illnesses. We next
review the evidence on the channels through which P4P affects downstream health
outcomes—changes in provider behavior. Finally, we summarize the available evidence on
the relative cost-effectiveness of P4P.
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Figure 3: The impact of P4P on child health outcomes
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4.1 Child health outcomes
4.1.1 Malnutrition
Health providers often play an important role in determining child nutrition by providing
nutritional supplements, good nutrition advice, or meals. As such, there is scope for P4P to
alleviate malnutrition by improving the quality of these services. Evidence from India,
Indonesia, Rwanda, and the Philippines suggests that incentivizing nutrition-targeted tasks
has at least short-term positive impacts on child anthropometric indicators as proxies for
nutrition status.
Singh and Masters (2017) conduct a randomized controlled trial of a P4P scheme among
Anganwandi workers, who provide daycare services as part of India’s Integrated Child
Development Services (ICDS) program. Workers affect child nutrition by directly providing
midday meals to children at ICDS sites and by providing nutrition counselling on-site or
through home visits. Motivated by documented deficiencies in service quality, Singh and
Masters (2017) test a P4P scheme which provides a bonus of about USD 3 to workers for
each child whose malnourishment status improves in terms of weight-for-age. An
advantage of their empirical strategy is the comparison of P4P against workers who were
randomly assigned a fixed bonus of USD 3 to isolate the effect of incentives from any
income effects arising from the bonuses. They found that P4P increases the average child’s
weight by 220 g starting at three months and persisting over a period of nine months
compared to workers who receive no bonuses of any kind. They also document an increase
16

of 0.1 SD in weight-for-age and a decline of about 5.2 percentage points in weight-for-age
malnutrition over the same time period. The study found no discernible effects of P4P
against the fixed bonus group, who also have similar sized impacts on weight and weightfor-age compared to workers without bonuses. A similar experiment among 209 Integrated
Child Development Services (ICDS) sites in Kolkata found that providing nutritional
information to mothers as well as P4P induces nearly identical improvements in weightfor-age (0.1 SD) over three months compared to sites that receive neither bonuses nor
information (Singh and Mitra. 2017).
Peabody et al. (2014) provide evidence that improvements in child nutrition can occur with
physicians in a hospital setting who are not directly incentivized to address malnutrition.
The Quality Improvement Demonstration Study (QIDS) included thirty hospitals in the
Philippines that were randomly assigned a P4P scheme paying bonuses to physicians based
on their performance in clinical vignettes (on average 5% of their salaries). They find,
among other results, a 9.25 percentage point decrease in wasting among children under
five who were admitted to the hospital for diarrhea or pneumonia. Improving clinical
activities for diarrhea is likely to have an effect on anthropometrics since diarrheal illness
can impair height and weight growth. The difference is with respect to the control group,
who received no bonuses of any kind. As such, the estimates cannot distinguish between
the effect of bonuses and that of the incentive alone. As in Singh and Masters (2017), there
is only evidence for a total effect on malnutrition.
At the institutional level, Olken, Onishi, and Wong (2014) evaluate Indonesia’s Generasi
program, which provides block grants of about USD 8,500 each for villages to improve
education and child and maternal health. The experiment randomly assigned subdistricts
containing villages to receive either a fixed grant, for a portion of the grant to be based on
villages’ relative performance on twelve health and education indicators, or a control
group. They report improvements in weight-for-age malnutrition by 2.6 percentage points
in the incentivized villages compared to the fixed grant villages and attribute this effect to
incentives apart from bonuses per se. This effect largely vanishes after 30 months as a
result of fixed grant villages catching up to incentivized villages in prevalence of
malnutrition.
Gertler and Vermeersch (2012) leverage the rollout of Rwanda’s national PBF program
which allocates funds to government-run primary care facilities based on a set of indicators
for the number of child and maternal care services provided (curative care, ANC,
contraceptive supply, and institutional deliveries) as well as indicators for the content of
care provision. This study utilizes a difference-in-differences approach to compare facilities
in program districts to facilities that received unconditional bonuses amounting to the
average of PBF payments. As in the previous evaluations, this allows for the identification
of incentive effects apart from differences due to financial resources. After 23 months,
17

infants younger than 12 months in treated districts gained a substantial 0.53 SD in weightfor-age while children between 24-47 months gained 0.25 SD in height-for-age. The results
are consistent with research that suggests that in utero conditions affect height at an early
age while nutrient intake determines weight.

4.1.2 Anemia
Anemia is estimated to encumber half of all school-aged children in low income countries
(Hall et al. 2001). Anemia in turn is associated with poorer education outcomes likely as a
result of impairment of cognition and brain function. One of the earliest evaluations of P4P
to look at health outcomes is by Sylvia et al. (2013), who tested whether providing schools
with bonuses tied to student prevalence of anemia could improve health and exam
performance. The experiment assigned schools to a control group or to receive a fixed
bonus, an information campaign, and a contract rewarding schools for reductions in the
number of anemic students. The study documents an increase of 3.55 and 3.78 g/L in
hemoglobin concentrations for students who are borderline anemic (< 120 g/L) and
anemic (< 115 g/L) respectively at baseline. These are not statistically distinguishable from
similarly sized effects of schools that received just the information and fixed bonus alone,
however. In the same setting, Luo et al. (2019) conducts an experiment that assigned 300
schools varying amounts of a personal financial incentive for administrators alongside
varying sizes of school budget supplements. The large incentive—amounting to 2 months
of their annual salary—reduced anemia prevalence by 13.8 percentage points compared to
control. Large block grants of USD 0.11 per student per day had similar effects (14.5
percentage points) and were also not distinguishable from the effect of the financial
incentives.
Evidence from Rwanda and the Philippines on hospital-based performance pay is less
promising with regards to anemia reduction. Neither Peabody et al. (2014) nor Sherry,
Bauhoff, and Mohanan (2017) found statistically significant effects on hemoglobin
concentration. The lack of an effect in Rwanda is surprising since PBF increased iron
supplementation in incentivized district hospitals by 9 percentage points. That anemia has
implications for a child’s long-term development warrants further investigation on why
and when P4P could improve child health in this dimension.

4.1.3 Morbidity
There are four well-identified studies that provide mixed evidence that incentives for
hospitals and physicians can reduce child morbidity due to acute illness. The QIDS
experiment in the Philippines directly incentivizes physician performance in care for
diarrhea and pneumonia, which represent the greatest burden of child morbidity in lowand middle-income countries (Peabody et al. 2014). Children under five who receive
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inpatient care from program hospitals are less likely to exhibit morbidity (wasting and selfreported health issues) due to diarrhea or pneumonia up to 4-10 weeks after being
discharged.
Three randomized evaluations found no significant impact of PBF on child morbidity. An
early study of Cambodia’s Basic Health Services Project (BHSP) sought to examine the
effect of two contracting arrangements for the provision of government health services
(Bhushan et al. 2007). Twelve districts were randomized to have either its rural health
centers managed by an NGO and staffed by government workers (contracting-in), full
outsourcing of health services to NGOs (contracting-out) or retain management by the
government (comparison). In both schemes contract renewal was tied to healthcare
indicators and financing included individual P4P for their personnel so the study can only
estimate total program impacts. They found no evidence of either program on incidence of
diarrhea or reported illness, potentially due to a lack of statistical power or imbalance
across treatment districts. Skiles et al. (2015) use data from the Demographic Health
Survey to examine the effect of Rwanda’s national PBF program on the prevalence of
diarrhea, fever, and acute respiratory infection for children under five. They found no
evidence that program districts experienced decreased morbidity, which the study
attributes to a relatively short follow-up of six months, a broad decline in the prevalence of
malaria due to the simultaneous implementation of a bed net program, and the fact that
acute childhood illness are determined primarily by environmental factors. Finally, Olken,
Onishi, and Wong (2014) found no effects of any type of block grant in Indonesia’s Generasi
program on prevalence of diarrhea or acute respiratory infection.

4.1.4 Mortality
Few studies have examined the effect of performance pay on infant and child mortality in
part because mortality is a low probability event requiring a large enough sample to be
able to statistically detect potential effects. Consequently, the three evaluations in our
evidence base that do speak of child mortality are of large-scale national P4P programs.
Olken, Onishi, and Wong (2014) report a 0.01 reduction of neonatal mortality after 18
months due to the fixed block grants compared to no bonuses but not the incentivized
bonuses. After 30 months, this effect disappears and neonatal mortality in incentivized
villages is actually 1.6 percentage points higher than in the non-incentivized villages. The
authors interpret these results as possibly indicative of a multitasking problem among
providers. With Cambodia’s PBF scheme, Van De Poel et al. (2016) estimates a precise zero
effect of performance bonuses on neonatal mortality in participating districts. They point
to skepticism regarding the role of institutional deliveries—which were incentivized—in
reducing infant mortality.
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In Argentina, Gertler, Giovagnoli, and Martinez (2014) study the impact of Plan Nacer—a
PBF scheme that allocates funding to provinces according to enrollment of beneficiaries
and then to associated clinics as a budget supplement based on quality-controlled delivery
of child and maternal health services. The study exploits the scale-up of the program within
provinces to employ a difference-in-differences estimation of the intent-to-treat and on the
treated effect. The impact of a clinic adopting performance pay results in a substantial 22
percent reduction in neonatal mortality. They attribute half of the effect to a 19% reduction
in probability of low birth weight and half to improved care for low birth weight babies due
to the program. The dearth of evidence for child mortality and the pattern of existing
findings motivates further study.

4.2 Healthcare provision
The previous section directly examined the impact of P4P on the ultimate outcomes of
interest for policy. It is also important to understand how P4P changes provider delivery of
healthcare, which is the primary channel through which performance pay influences child
health. Effects on provider behavior are interesting in itself as tests of the theoretical
predictions outlined in Section 3. Namely, the results speak to provider multitasking,
targeted provision, intrinsic motivation, and provider selection. These “first-stage” results
also help interpret the pattern of effects on health outcomes.

4.2.1 Provision by service type
Figure 4: The impact of P4P on provision by service type
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First, we review results on the quantity of healthcare services delivered, as this is
frequently the dimension by which P4P schemes incentivize providers. The evidence base
suggests PBF at the facility level yields across the board improvements for a variety of
healthcare services, with the strongest evidence for institutional deliveries, immunizations,
and supplementation. This is mostly consistent with our findings on malnutrition,
morbidity, and neonatal mortality. Where P4P can reduce malnutrition and mortality
through improved supplementation and maternal care, respectively, providers have less
discretion over the determinants of child morbidity and services which depend on patient
choice.
Institutional deliveries
Delivery by trained providers in health care facilities can help minimize neonatal mortality
and morbidity. Evidence from PBF programs around the world suggest that institutional
deliveries expand when tied to performance pay. Contracted management of public health
centers in Cambodia increased the likelihood of delivery at a public facility from home by
between 9 and 16 percentage points (van et al. 2016). In Rwanda, where baseline
institutional delivery rates are at 30%, the national PBF program increased the likelihood
of facility deliveries by on average 10 percentage points in treatment districts (Priedeman
Skiles et al. 2013; Sherry, Bauhoff, and Mohanan 2017; Basinga et al. 2010). Bonfrer, Van de
Poel, and Van Doorslaer (2014) examines the scale-up of PBF for government health care
facilities in Burundi and reports 4 percentage point improvements in facility deliveries but
only among non-poor respondents. A comparable PBF program in Zambia produces
increased likelihoods for institutional deliveries with a birth attendant by 12.8 percentage
points for PBF facilities and 17.5 percentage points for facilities receiving fixed bonuses
(Zeng, Shepard, et al. 2018a). A comparison of these effect sizes suggest that the effect of
the incentives alone is no greater than fixed increases to facility budgets.
Antenatal care
P4P has limited impact on the provision of broader preventative services in the form of
antenatal care. Contracting-in during Cambodia’s BHSP intervention increased the
likelihood of expecting mothers receiving more than two antenatal care visits by 28
percentage points (Bhushan et al. 2007). Empirical evidence from Rwanda, however,
reports no effect on antenatal care when incentivized by either PBF (Priedeman Skiles et al.
2013; Basinga et al. 2010) or for provider P4P among CHW cooperatives (Shapira et al.
2017). Evaluations of national PBF programs in Cameroon, Burundi, and Zambia also show
no impact on the provision of antenatal care (De Walque et al. 2017; Zeng, Shepard, et al.
2018a; Bonfrer, Van de Poel, and Van Doorslaer 2014). The authors attribute this to a
disproportionately higher cost of effort for ANC visits compared to other incentivized
inputs. In Argentina, where PBF depends on birth outcomes rather than quantity of visits,
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treatment clinics increase the average number of antenatal care visits by 34% (Gertler,
Giovagnoli, and Martinez 2014) and that the effect persists even two years after the end of
performance pay (Celhay et al. 2015). They attribute this long-term effect from a reduction
in initial adjustment costs in the adoption of improved clinical practices.
Immunizations
Most studies report results on maternal immunization even when it is included as a service
during antenatal care visits. As its own outcome, child and maternal immunizations can be
improved by performance pay. Evaluations using routine and DHS data in Burundi
document a 20-percentage point increase in the probability of receiving maternal antitetanus vaccination and 6.6 percentage point increase in children from poor households
being fully vaccinated at one year old from PBF districts (Bonfrer, Van de Poel, and Van
Doorslaer 2014; Falisse et al. 2015). These studies only estimate the total effect of funding
changes but De Walque et al. (2017) and Zeng, Shepard, et al. (2018a) are able to identify
positive effects of the incentive itself by comparison to fixed bonus treatment arms.
Performance pay in Cameroon increases the number of completed anti-tetanus
vaccinations by 69% while the program in Zambia produces no statistically significant
effects on any type of immunization. Zeng, Shepard, et al. (2018b) report a surprising
reduction of coverage of the third diphtheria, pertussis, and tetanus vaccinations even
among improvements in other child care inputs. In Rwanda, where baseline immunization
rates were already at 65%, PBF has no effects on child vaccination (Gertler and Vermeersch
2013; Basinga et al. 2011; Sherry, Bauhoff, and Mohanan 2017).
Supplementation
Nutritional supplements are complementary to adequate diets and counseling in
determining child nutritional status. We expect to observe strong program effects for
supplementation because it is relatively less effort-intensive than other targeted inputs.
Indeed, contracted-out health centers in Cambodia document a 20-percentage point
increase in receiving two doses of vitamin A in the past 12 months (Bhushan et al. 2007).
PBF for clinics in the Republic of the Congo increased the number of children receiving
vitamin A supplements by 155% (Zeng, Shepard, et al. 2018b). A similar program in
Rwanda boosts iron supplementation by 9 percentage points (Sherry, Bauhoff, and
Mohanan 2017). Individual pay for school administrators, however, was found to have no
effect on supplementation despite improvements in prevalence of anemia (Luo et al. 2019).
Absenteeism
Absenteeism among frontline healthcare providers is one immediate cause of deficiencies
in healthcare provision (Chaudhury et al. 2006). Empirical evidence shows that
absenteeism can be abated when incentive pay schemes are in place. The BHSP in
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Cambodia improves the probability by an impressive 50-79 percentage points that all
scheduled staff are present during unannounced visits to health centers (Bhushan et al.
2007). PBF in Rwanda increased maternity-related staff presence by 29% in treated
districts (Ngo, Sherry, and Bauhoff 2017). An experiment by Banerjee, Duflo, and
Glennerster (2008) highlights the importance of manipulation by staff of monitoring
technologies. They found a short-term effect of monitoring with sanctions on the presence
rate of ANM workers by 15% in India. In the following months, however, monitoring is
undermined by nurses and their supervisors, rendering the program ineffective.

4.2.2 Quality and content of care
Figure 5: The impact of P4P on quality and content of care
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Does incentivizing providers on quantity of services come at the cost of lower quality of
care? A review of the evidence suggests that when health outcomes are targeted and when
incentives include quality controls then P4P can improve the content of care in tandem
with greater provision. Studies also demonstrate opportunities for alternative quality
indicators.
Many P4P schemes explicitly account for the quality of care provision primarily by directly
incentivizing quality measures or by calculating a quality multiplier for other targets.
Unsurprisingly, service provision under these payment schemes are of higher quality. The
PBF in Cameroon studied by De Walque et al. (2017) uses a composite quality score
multiplier based on facility management, hygiene, and sanitation. They found no evidence
of adverse effects on patient satisfaction and positive effects on hygiene above in addition
to reported impacts on service provision. Patient satisfaction is an imperfect metric for
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care quality but may be an important determinant of utilization of services. The Rwandan
PBF also incorporates a quality multiplier tied to equipment and procedural criteria
(Gertler and Vermeersch 2013). The program improves treatment facilities’ adherence to
clinical protocol (Gertler and Vermeersch 2013) as well as patient satisfaction with clinical
services (Lannes 2015). Clinical vignettes offer a direct measure of provider capabilities by
confronting providers with hypothetical patient cases and evaluating clinical procedures.
The QIDS experiment in the Philippines ties bonuses to vignette performance and found a
10% improvement in quality scores measured this way that persists five years after the
end of performance pay (Quimbo et al. 2016; Peabody et al. 2011). Such a measure proxies
for provider knowledge but may be different from actual care delivered.
Even when quality controls are not incorporated into bonuses, there is little evidence of a
quantity-quality tradeoff across the spectrum of different quality metrics. Data from patient
exit interviews show that PBF in Cameroon increases patient satisfaction with providers
during antenatal and child health consultations (De Walque et al. 2017). Experimental
findings from PBF in the DRC shows that better patient satisfaction regarding facility visits
is reflected in improved quality as reported by facility managers themselves (Soeters et al.
2011). The evaluation of Indonesia’s Generasi indicates that in both incentivized and fixed
grant villages, more prenatal care visits involve completion of the recommended
procedures. A popular quality metric originating from the health provider literature is the
“know-do gap”—the difference between the capabilities of a provider and her
implementation of those skills. Gertler and Vermeersch (2013) collect data on provider
knowledge using clinical vignettes and compares them with actual clinical services
delivered. Providers in Rwanda knew on average 63% of clinical protocols but only
implemented 45% of them. Gertler and Vermeersch (2013) estimate that performance
incentives reduce this gap by 4 percentage points.
An RCT in the Democratic Republic of the Congo offers one piece of evidence that perceived
quality of care may suffer from P4P despite improvements in provider effort. Huillery and
Seban (2019) evaluate a government program that paid healthcare facilities based on the
volume of patients seen for a set of predetermined services. They found that expecting
women in PBF made 0.41 less prenatal visits in the past 12 months since the survey. This
seems at odds with the results for providers, who on average increased attendance, held
more preventative health sessions, and conducted more outreach. Huillery and Seban
(2019) hypothesize that more intense promotion of health services could have sent a signal
of low quality to users. This is supported by the fact that non-users in intervention areas
were more likely to report that prenatal services were too far away, that they lack
information, and that they perceive it to be low quality.

24

4.2.3 Multitasking
One way in which P4P can alter provider behavior is by changing the distribution of her
effort over the multiple dimensions of provider responsibilities. In our conceptual
framework, we explained how allocation of effort depends on the relative strength of
incentives, the relative costs of tasks, and how multiple tasks contribute to final outcomes.
This section reviews the evidence on multitasking, which draws from 1) the general
pattern of effects on different healthcare services and 2) studies that observe both
incentivized and non-incentivized tasks.
We found the most consistent evidence of positive impacts on institutional deliveries,
maternal and child vaccination, and supplementation. This is consistent with theoretical
predictions since institutional deliveries typically have the highest unit reward and that
providing vaccinations and nutritional supplements require relatively less effort. Early
initiation of ANC, however, requires that providers reach out to expecting mothers.
Recommended completion of ANC involves patients receiving four prenatal care visits. As a
result of we observe weaker impacts on this dimension.
Evidence from PBF programs in Rwanda and Cambodia observe impacts on nonincentivized tasks. They found little multitasking away from these towards paid tasks and
report greater effort allocated to certain non-targeted inputs. Contracting-in health centers
in Cambodia yielded an 8-percentage point increase in monthly outreach visits (Bhushan et
al. 2007). Bonuses for clinics in Rwanda depended directly on incentivized services and
indirectly on indicators that act as a bonus multiplier. Sherry, Bauhoff, and Mohanan
(2017) report a 9.4 and 5.1 percentage point increases in iron supplementation and
completed urinalysis, respectively, when those tasks enter into the quality multiplier. Ngo,
Sherry, and Bauhoff (2017) for the same program attribute an 11% decrease in the
monitoring of delivery statistics due to providers shifting towards better paying tasks (e.g.
institutional deliveries).
Multitasking considerations suggest that there may be unintended adverse consequences
to P4P. Chief among these is a concern that providers may simply manipulate indicators
and monitoring systems as a response to receiving the incentive. Evidence of this behavior
is scarce since P4P evaluations guard against illicit activity rather than study it. The study
by Olken, Onishi, and Wong (2014) is unique in that they can compare provider
immunization records against an independent measure. They found falsely recorded
vaccinations increase in the short run in incentive villages by 3% compared to control
villages but not compared to fixed grant villages. Banerjee, Duflo, and Glennerster (2008)
examine an intervention that installed monitoring systems and sanctions to absentee ANM
workers. Workers under the scheme circumnavigated sanctions by destroying recordkeeping systems and claiming a greater number of exempt days. Thus, the little evidence
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that is available on manipulation suggests that it remains a risk for workers under
performance pay.

4.2.4 Equity of healthcare provision
Are the impacts of P4P distributed equitably or narrowly for a few beneficiaries? This
section discusses the effects of performance pay for the most vulnerable, which are
theoretically ambiguous since there is wider scope of improvement for those already
underserved but providers may selectively target households that are relatively easier to
reach. Overall, we found mixed evidence that P4P serves the poorest households.
Singh and Mitra (2017) test different varieties of individual P4P among ANM workers in
ICDS centers in Kolkata. They found heterogenous effects by the degree of baseline child
malnutrition: paying workers Rs. 100 per improvement in child malnutrition only occurs
for children classified as mildly malnourished at baseline. The PBF scheme in Burundi
increases the likelihood of completed vaccinations by age one of 6.6 percentage points but
little differences in antenatal care by poverty status (Bonfrer, Van de Poel, and Van
Doorslaer 2014). Olken, Onishi, and Wong (2014) report suggestive evidence from
Indonesia that Generasi bonus grants were not associated with village poverty levels and
that remote villages received more bonuses. In Rwanda, poor households are 44
percentage points more likely to receive treatment for childhood diarrhea and fever (Skiles
et al. 2015). Separate studies in Rwanda, however, found that the poor are no more likely to
receive ANC than the non-poor (Priedeman Skiles et al. 2013) and that those facing lower
financial barriers to healthcare experience greater effects on institutional delivery and use
of modern contraceptives (Lannes et al. 2016). Perhaps the clearest finding on targeted
provision is due to Sylvia et al. (2013) who study a PBF program tied to anemia reduction
among students in rural China. They found that PBF reduced the exam scores—their final
outcome of interest—of children who were not anemic at baseline. The study posits that
incentivizing anemia reduction could have allocated resources away from educational
inputs that benefit all students towards health inputs that benefit only anemic students.
Finally, a laboratory experiment with health providers in Burkina Faso gives support for no
targeted provision. Banuri et al. (2018) allowed providers to undertake a real effort
medical task in the form of clinical vignettes under different payment schemes. It simulates
the feature that the poor may be harder to serve by allowing vignettes to present more
complex information that took longer to convey. They found no targeted provision when
piece rates do not depend on poverty status compared to fixed salaries and that only
explicit incentives to target the poor create a more equitable delivery of services.

26

4.2.5 Selection and interaction with provider traits
A complete analysis of the impacts must consider how P4P can influence behavior among
existing providers but can also affect the types of individuals that select into becoming
providers. The only study in our evidence base that speaks to selection effects of incentives
is an experiment in Zambia on government recruitment of rural health providers (Ashraf,
Bandiera, and Lee 2014). They randomly assign districts into a recruitment campaign that
highlights career advancement opportunities and a campaign that highlights the social
benefits of the position. By keeping actual job rewards constant between these two groups,
the study isolates the selection effect due to different types of recruited providers. They
found that providers recruited with career prospects provide more inputs, utilization of
health center services, offer higher quality of care, and, ultimately, decreases the
proportion of surveyed children under five who are underweight by 5 percentage points.
These observations provide strong evidence against the intuition that perhaps extrinsic
rewards attract less intrinsically-motivated agents to the detriment of health outcomes.
Analysis of heterogeneous effects in P4P evaluations provides the remaining evidence on
how provider characteristics can moderate program effectiveness. Overall, we found that
impacts of P4P on inputs and health outcomes depend on provider skill, pro-social
attitudes, and personality traits. Ashraf, Bandiera, and Jack (2014) conduct a field
experiment in Zambia that tests the effect of financial versus non-financial incentives in the
sales of condoms by hairstylists (acting as public health agents). They found that on
average agents with non-financial rewards sell more than twice as many condoms as those
with financial incentives. Additionally, both types of incentives improve sales especially for
pro-socially motivated agents, which the authors interpret as evidence of crowding-in of
intrinsic motivation. On the other hand, Huillery and Seban (2019) found that providers in
PBF facilities in the DRC were more likely to see financial benefits as the main advantage of
their position in self-reports. Gertler and Vermeersch (2013) examine another salient
dimension of provider heterogeneity: skill. The study found that PBF induces a greater
effect on measures of quality among providers above the median level of skill as measured
by clinical vignettes. Lastly, an experiment among obstetric providers in India found that a
P4P based on maternal health outcomes was less effective at reducing postpartum
hemorrhages for more conscientious and more neurotic individuals at baseline (Donato et
al. 2017).

4.2.6 Program complementarity
In this section we turn to a discussion about potential complementarities between P4P,
other supply-side interventions, and demand-side (household) interventions. Not only does
this convey which combinations of programs might produce the greatest returns, but it also
identifies conditions under which we expect P4P to be more or less effective. In settings
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where there is evidence, performance pay is a substitute for discretionary resources and is
complementary to better service use induced by demand-side interventions.
The ideal study of program complementarities would observe units treated with just one of
each program, units with both programs, and units with neither. The systematic search
yielded one study that employs this design for supply-side interventions. Luo et al. (2019)
reports on an experiment in China that provided schools with large or small block grants
combined with incentives of varying magnitudes to school administrators to reduce
student anemia prevalence. They found that a block grant of USD 2,717 fully crowds out the
effect of large administrator incentives on hemoglobin concentration. That study found a
similar pattern of substitution on inputs (iron supplementation and iron-rich foods) that
suggests reallocation of administrator effort with larger discretionary resources.
The lesson from interactions between P4P and PBF with demand-side interventions is that
healthcare use by beneficiaries is potentially important for the success of performance pay.
The pilot of Cambodia’s contracting scheme was differentially implemented in districts
which simultaneously had in place donor-sponsored and government fee waiver schemes.
Van De Poel et al. (2016) exploit this variation to examine heterogeneity of PBF impacts by
accessibility of healthcare. They found that the effect of PBF on institutional deliveries is
almost three times greater for districts with fee waivers than without. In addition to
facility-based PBF, Rwanda also expanded performance pay to CHW cooperatives. Shapira
et al. (2017) conducted an experiment that randomly assigned cooperatives to
combinations of P4P and the ability to reward patients for utilization with an in-kind
transfer. They found some effect of in-kind transfers on timeliness of ANC but no direct
effect of P4P nor an interaction between the transfers and P4P. Shapira et al. (2017) write
that this was due less to a lack of complementarity between P4P and conditional transfers
per se and more to ineffectively small incentive amounts (USD 7.30 quarterly average).

5 Discussion
The objective of this review is to synthesize the empirical evidence on P4P in low- and
middle-income countries in order to guide the design of performance pay. This section
discusses the potential effects of P4P design choices. We only find limited evidence on the
choice of targeted indicators, the level of providers, and the types of incentives. The array
of empirical findings also reveal opportunities for future research that we discuss in this
section.
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5.1 Implications for policy design
5.1.1 Targeting inputs versus outcomes
The use of performance pay entails many design choices about who to pay, what to
incentivize, and the type of incentives. We begin by considering evidence on the effect of
tying incentives to provider inputs versus health outcomes, which comes exclusively from a
comparison across studies. On balance, most of our evidence base consists of facility-level
PBF and hospital-based P4P that incentivize the quantity and quality of healthcare services.
Only four studies from two contexts on individual P4P target outcomes directly. There is
opportunity for direct tests of these two design features that focus on provider innovation,
targeted provision, and cost-effectiveness.
In the conceptual framework we noted how incentivizing outcomes allows providers to
creatively combine inputs using local knowledge. Incentivizing outcomes is desirable when
targeted agents do not have clearly defined tasks or when it is unclear a priori what
combination of tasks maximize the outcome of interest. Singh and Masters (2017) and
Singh and Mitra (2017) look at P4P for ANM workers, who are responsible for the
provision of food, preschool education, primary healthcare, and consultations as part of
ICDS. Here bonuses were tied to the reduction of the number of malnourished children.
ANM workers achieved improvements in nutrition status by more frequent and more
effective consultations with mothers. It would not have been feasible to contract on the
content of consultations. Similarly, Sylvia et al. (2013) and Luo et al. (2019) work with
school administrators who can influence health outcomes through a variety of means.
When rewarded on the basis of reductions in anemia prevalence, schools would use a
combination of iron supplementation, iron-rich foods, and information to students.
Another consideration for the rewarding of outcome is whether providers will target the
worst-performing patients to the detriment of others. In both settings, providers were
rewarded for improvements in child health status but were not sanctioned for
deteriorating health. Singh and Masters (2017) shows that P4P did not worsen nutrition
for normal weight children. Sylvia et al. (2013) found that exam scores worsened for
students not classified as anemic but that anemia prevalence (the targeted outcome)
diminished equitably.

5.1.2 Group incentives
Policymakers have a choice about what level of performance pay to provide. It can operate
through hospitals and care centers as in PBF, in teams of providers, or at the individual
level. It is difficult to generalize differences between PBF and P4P schemes in our evidence
base to only this dimension since there are differences in scale, context, and objectives, to
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say the least. Instead, we consider issues raised in our conceptual framework and
addressed by three sources of evidence from Indonesia, India, Cameroon, and Rwanda.
An understudied facet of group performance pay is how it might impact the organizational
dynamics of health care providers. We noted in the conceptual framework that it could
affect cooperation between providers and, in turn, health outcomes and provider welfare.
The PBF evaluation in Cameroon is one of the only studies to measure these variables (De
Walque et al. 2017). They found no effects of PBF for health care facilities on self-reported
measures of provider welfare but that providers in program facilities are 60% more
satisfied with work benefits (including performance pay) compared to baseline. They
report a 22% decline in good working relationships with managers significant at the 10%
level. Shapira et al. (2017) studies PBF for CHW cooperatives in Rwanda and found no
effects on work satisfaction or motivation. That study highlights another concern with
group-level incentives that funds may be earmarked towards uses other than performance
pay for individual providers. Only 30% of group bonuses went to P4P, resulting in no
detectable impacts on behavior or health outcomes.
When performance pay is implemented for teams, incentives can be based on relative
instead of absolute performance. Singh and Mitra (2017) directly tests absolute bonuses to
bonuses based on an ANM worker’s performance relative to other workers in her ICDS
center. They find no effect of relative incentives compared to no P4P and absolute bonuses.
Village-level performance bonuses in the Generasi study were based on service provision
relative to other villages in the subdistrict as a way of minimizing the role of unobserved
differences in regional capabilities. Olken, Onishi, and Wong (2014) show that even within
subdistricts more affluent villages did not receive a disproportionately greater amount of
grants.

5.1.3 Non-financial incentives
While all P4P programs in our evidence base use financial incentives, providers motivated
by career advancement or social benefit might respond to non-financial incentives. Ashraf,
Bandiera, and Jack (2014) tests the effect of financial incentives against displaying an
agent’s public sales record. Surprisingly, agents with non-financial rewards sell more than
twice as many condoms as those with financial incentives and both types of incentives
improve sales especially for pro-socially motivated agents. Through selection of providers
at the recruitment stage, Ashraf, Bandiera, and Lee (2014) shows that the promise of career
advancement selects for community health providers who provide better quality of care
and more substantial reduction in child wasting down the line.
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5.2 Opportunities for future research
Much progress has been made in recent years in collecting evidence for P4P in low- and
middle-income countries. Indeed, all but three of the studies in our evidence base were
conducted in the past decade. Beyond impacts, evidence points to promising directions for
future performance pay research.
Direct evaluation of P4P design features
Direct comparisons of different P4P features within the same context are few and far
between. Most of what we know about effective P4P design is a result of interpolation of
effects across studies. The field is open for empirical work that can identify causal impacts
of different design features. First, perhaps the most evident gap is on the effect of
incentivization apart from income effects associated with bonus payments. A majority of
the effects we present are the combination of incentives and better financing. It is
important for forthcoming studies to control for this income effect using appropriate
counterfactuals. Second, there is little research on individual P4P in low- and middleincome countries, let alone an experimental comparison to group incentives. Third,
research in low income countries should catch up to evidence from developed countries on
the motivating effects of non-financial incentives like career advancement. Virtually no
research has been done on the role of timing and dynamic contracts for health providers
despite its optimality on theoretical grounds.
Cost-effectiveness within and across programs
The value to policymaking of a review such as this is the ability to compare programs and
program variants on the basis of cost-effectiveness. We report causal impacts of different
interventions but can only speak about cost-effectiveness for a handful of them, due in part
to a lack of reporting on program costs. For performance pay in particular, the cost of
monitoring targeted indicators can vary across contexts. Future research with an eye
towards policy-relevance should be transparent about program costs as a step towards
standardized cost-effectiveness analysis.
Program complementarity
P4P exists alongside an assemblage of interventions aimed at lifting child and maternal
health status in low- and middle-income countries. We found evidence that demand-side
interventions that improve healthcare use can be a complement to P4P but there is space
for further investigation in different settings and with different programs. A limitation of
P4P is that it cannot address structural problems in weak health systems. As such, there is a
demand for evidence regarding what systemic improvements in the supply of healthcare
need to take place alongside P4P.
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Focus on understudied outcomes
Existing evaluations cover impacts on the most important child health indicators and on
clinically-proven healthcare practices to improve them. Nevertheless, there is scope for
work on understudied outcomes. Gertler, Giovagnoli, and Martinez (2014) and Celhay et al.
(2015) make significant strides in the investigation of impacts on neonatal mortality and
identification of long-term effects. Future work requires empirical designs well-powered
enough to detect changes in mortality and with a long enough time horizon to capture
persistent effects. Finally, the literature has paid little attention to welfare effects on
providers, which are important in their own right and for potential downstream
consequences on healthcare provision.
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Appendix
Evidence on cost-effectiveness
The review has thus far summarized the causal impacts of P4P on child health outcomes
and provider behavior. Policy-relevant comparisons of different P4P schemes against each
other and against alternative child health interventions ultimately require a costeffectiveness analysis. This section summarizes current knowledge on cost-effectiveness
and draws on the few studies in our evidence base that directly compares interventions on
cost-effectiveness and comparisons across studies which calculate cost-effectiveness of
evaluated programs. Our review of cost-effectiveness is (further) limited in that it only
includes studies that observe health outcomes and that comparisons are made difficult by
contextual differences. Nevertheless, the evidence points to the cost-effectiveness of
individual P4P over a demand-side intervention improving access to healthcare. At the
healthcare facility level, increasing operational budgets may be more cost-effective than
PBF tied to service provision.
The best evidence we have on cost-effectiveness of P4P reports quality-adjusted life years
(QALYs) gained or disability-adjusted life years (DALYs) reduced per dollar spent on
programs. Peabody et al. (2017) estimates cost-effectiveness of two policies implemented
by the QIDS experiment in the Philippines: universal health coverage for children under 5
in treated areas and P4P for physicians treating children under 5 based on quality of care.
They estimate that both programs reduce wasting by about 9% but that P4P results in a
larger absolute effect due to only a 32% utilization rate among covered households. With
comparable programmatic costs, the study estimates 1.52 and 0.5 DALYs averted per
incremental dollar due to P4P and coverage, respectively, and concludes that performance
pay was more cost-effective than providing universal health coverage. This highlights that
cost-effectiveness alone is not a sufficient metric since it doesn’t reflect the heterogeneous
impacts of a program or that one program compared to another might reach different
populations. Gertler, Giovagnoli, and Martinez (2014) translates improvements in inhospital neonatal mortality and low birth weight from Argentina’s Plan Nacer PBF program
into roughly 0.001 DALYs averted per incremental dollar (USD 814 per additional DALY
averted). Zeng, Shepard, et al. (2018a) tests PBF in Zambia against funding bonuses not tied
to performance. They estimate 0.001 QALYs gained per incremental dollar (USD 809 per
QALY gained) and 0.002 QALYs per dollar (USD 413 per QALY gained) for PBF and
unconditional bonuses, respectively. While there were greater health benefits in PBF
districts, they estimate that funding for inputs not tied to performance remain more costeffective.
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