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Payment-by-Results for health interventions in low- and middle-income countries: A critical review 

Maren Duvendack 

Structured Abstract 

Motivation: Payment-by-results (PbR) is now an important form of conditionality, whereby donors 

disburse development aid on achieving a pre-agreed measure.  

Purpose: The article presents a critical review of PbR for health interventions, aiming to draw out 

lessons about the implementation and impact of PbR in international development programmes.  

Approach and Methods: An extensive search identified 81 studies that varied widely in terms of health 

sub-themes, geographical regions and methodological quality.  

Findings: Employing the Measure-Agent-Principal (MAP) framework we find that governments are the 

dominant principal most of these studies, and health facilities and individuals the dominant agent; 

60% of the evidence reports a wide range of heterogeneous output-level measures.  

Policy implications: We assess PbR in the context of health to better understand whether it is an 

effective aid-delivery mechanism more broadly, and find that positive and significant effects 

dominate. We include evidence maps to highlight research gaps in the PbR literature. 

Key words: aid conditionality; aid delivery; critical review; health; payment-by-results 

1 INTRODUCTION 

Aid-delivery mechanisms have been debated for many years. Conditionality was one of the most 

characteristic features of aid policy in the 1980s and 1990s (Riddell, 1995). Many studies have 

examined the usefulness of conditionality, arguing that it has not improved aid effectiveness and failed 

to support government reform processes in low- and middle-income countries (LMICs) (Collier, 1997; 

Killick, 1997; 1998; Mosley, 1991). The main reasons for the so-called failure of aid conditionality lie 

with donors’ unwillingness to link incentives, either punitive or rewards-based, to aid-effectiveness 

and programme outcomes. Hence, there have been arguments for better selectivity, such as giving 

aid to countries with an established record of accomplishing reforms (Collier, 1997). Given that is not 

entirely possible to avoid misappropriation, discussions about different means of aid delivery, 

including better monitoring, have not abated. This is the context for the rise of Performance-based 

Financing schemes (PbF), which are based on  a concept that builds on aid conditionality and selectivity 

by providing supply-side financial incentives in the form of payments that depend on delivering a 

defined quantity of services (Soucat et al., 2017). Most PbF schemes focus on health interventions in 
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LMICs. More recently, donor agencies have promoted the use of Payment-by-Results (PbR), whereby 

aid is disbursed upon achieving a pre-agreed measure (Clist, 2016).  

A recent example of a PbR project is the Girls’ Education Challenge (GEC) funded by the former 

UK Department for International Development (DFID)1. GEC is a large and complex programme with 

37 non-government organization (NGO)-led projects in 18 countries with a total budget of £300 

million. For 15 of the 37 GEC PbR projects, 10% to 20% of their total programme cost is ‘at risk’, 

because it is conditional upon achievement of pre-agreed outcomes. These affect mostly girls’ learning 

and attendance outcomes. Projects would lose the entire amount ‘at risk’ if they failed to achieve their 

target outcomes, while a bonus would be paid to reward over-achievement (Holden & Patch, 2017; 

see Clist (2019) for a review of the DFID experience with PbR schemes).  

PbR has rapidly gained in popularity among donors funding work in LMICs, the World Bank 

and DFID being prominent proponents (World Bank, 2011). While there have been more general 

reviews on PbF (e.g. Bertone et al., 2018; Paul et al., 2018; Renmans et al., 2016; Turcotte-Tremblay 

et al., 2016), many of these have been surprisingly thin in discussing how PbF can or has been adapted 

to different contexts and how these may also influence PbF schemes. In other words, much remains 

unknown about the exact mechanisms that underpin PbF (Renmans et al., 2016). There have been 

even fewer reviews of PbR, and those that exist acknowledge the slim evidence base (e.g. Oxman & 

Fretheim, 2009; Perrin, 2013). The current evidence base for PbR appears to be primarily theoretical 

rather than empirical (e.g. Clist, 2016), as its history is rather short. Furthermore, existing reviews are 

often unsystematic and broad, especially in terms of their geographical scope. A review by the 

National Audit Office (Mason et al., 2015) finds that health-specific studies dominate the PbR evidence 

base.  

This article aims to synthesize more recent PbR evidence with a focus on aid-funded health 

interventions in LMICs, drawing on a systematic review methodology. There has been no systematic 

investigation of a similar nature to date. The purpose of this review is to understand the most recent 

and most innovative forms of micro-level PbR initiatives that align with the definition of PbR outlined 

above. This review will allow us to generate lessons about what works for the implementation and 

impact of PbR mechanisms in LMIC government- and NGO-led health programmes. Some of these 

insights may also prove useful for the non-health sector. We relate this to the experience of PbF 

schemes, which have not been uncontested (e.g. Soucat et al., 2017). With this in mind, we also reflect 

on the future of PbR and whether it will experience a renewed interest in the context of the COVID-

 
1 DFID has been merged with the Foreign Office as of September 2020 creating the Foreign, 

Commonwealth and Development Office (FCDO). 
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19 pandemic, with tighter aid budgets and more selective use of funds. Finally, we explore whether 

PbR is an effective aid-delivery mechanism by assessing its success and failure and by understanding 

the circumstances in which what type of PbR instruments work best.  

Our method as to adapt the systematic review process and adjust it in terms of breadth and 

depth of search and screening processes, quality assessment and synthesis. Our approach was inspired 

by the Rapid Evidence Assessment (REA) toolkit developed by the UK’s Government Social Research 

Service (GSR) and the EPPI Centre.2 To complement our critical review we include maps of evidence 

gaps to highlight some of the research gaps in the PbR health literature (Gough et al., 2013).  

In the next section we first outline the search methodology; then the screening, search results 

and data extraction. The next step involves an assessment of validity and quality of the evidence 

before presenting the evidence gap maps. Finally, an in-depth synthesis, which is guided by the 

Measure-Agent-Principal (MAP) framework developed by Clist (2016), is used to assess success and 

failure of PbR measures, using a ‘vote counting’ procedure where studies are categorized according 

to their findings, i.e. positive or negative, statistically significant or not (discussed in more depth 

below).     

Search methodology  

The search process followed Cochrane Collaboration guidelines (Higgins & Green, 2011, 

chapter 6) and began with a snowballing approach that focused on five existing reviews of PbR 

(Eijkenaar, 2012; Mason et al., 2015; Oxman & Fretheim, 2009; Perrin, 2013; Webster, 2016). The 

results of the snowballing exercise were complemented by extensive electronic searches of academic 

(e.g. Web of Science and Science Direct) and institutional repositories (e.g. DFID, World Bank Open 

Knowledge Repository, Research4Development, OECD iLibrary, websites of the African, Asian and 

Inter-American Development Banks) as well as Google Scholar, to create an initial database of relevant 

key evidence, which was then reviewed to derive a list of key terms3 that best describe PbR. The list 

of key terms informed the search strings used in the electronic searches of the academic and 

institutional repositories (see Appendices 1–3). 

 

 
2http://webarchive.nationalarchives.gov.uk/20140402163101/http://www.civilservice.gov.uk/networks/gsr/resou

rces-and-guidance/rapid-evidence-assessment/how-to-do-a-rea 
3 Examples of some of the key terms used: big results now, cash on delivery aid, output based aid, outcome-based 

contracting, outcome-based payment, payment for performance, pay for performance, payment by outcome, 

payment by results, paying for results, performance-based contracting, performance-based aid, results-based 

financing etc.  

http://webarchive.nationalarchives.gov.uk/20140402163101/http:/www.civilservice.gov.uk/networks/gsr/resources-and-guidance/rapid-evidence-assessment/how-to-do-a-rea
http://webarchive.nationalarchives.gov.uk/20140402163101/http:/www.civilservice.gov.uk/networks/gsr/resources-and-guidance/rapid-evidence-assessment/how-to-do-a-rea
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Screening and data extraction 

The documents in the database were initially screened by research assistants with 

independent cross-checking by the principal researcher and co-researcher. The inclusion criteria 

guiding the screening process were: at least one lower/middle income country;4 quantitative empirical 

data, e.g. primary and/or secondary survey data drawing on a range of research designs such as 

randomized controlled trials (RCTs), quasi-experiments, basic surveys, etc.; and payment according to 

a pre-agreed measure for aid-funded projects. We excluded documents that examined sector-wide 

approaches (SWAps) and/or other forms of aid disbursement such as grants or loans that may have 

used a pre-agreed measure as this was beyond the scope of this review and would not have aligned 

with our definition of PbR.     

We used a PRISMA diagram (Figure 1) to present the different stages of the search and 

screening process. The initial snowballing approach,  complemented by searching academic and 

institutional repositories, led us to identify 5,458 records. These records were screened by title and 

abstract using the inclusion criteria listed above. We excluded 4,944 records (including 23 duplicates) 

as they did not meet at least one of our criteria. Of these 5,458 records, 491 did not allow us to make 

an assessment based on screening title and abstract and hence we had to read the full text to make a 

judgment, of which 393 did not meet the criteria.5 This left 98 records, plus 23 that were identified in 

a search of one of DFID’s internal databases.6 In total, 121 studies met the inclusion criteria. However, 

given the nature of our key search terms, some of the evidence we identified related to non-health 

sectors, notably education. To be able to focus on aid-funded health interventions, we discarded the 

non-health evidence and were left with 81 studies published between 2000 and 2020.  

  

 
4The World Bank definitions of lower/middle income countries were used: 

https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups  
5 This is not an unusual additional step in the screening process as many studies in the social science and 

international development context are often not written in uniform ways and this creates challenges from a 

systematic review perspective (see Mallet et al, 2012 for a discussion). 
6 Given DFID is a key adopter of PbR mechanisms as well as the funder of this study, we approached them to 

enquire about any unpublished studies held internally and we obtained access to search one of their internal 

databases for relevant DFID funded PbR studies – this database is not accessible to the public. 

https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups
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Figure 1 
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1. Not lower/middle income country: 2,579 studies 

2. No quantitative empirical data (primary and/or secondary data): 2,276 studies  

3. No payment according to a pre-agreed measure for aid-funded projects: 482 studies 

4. Duplicates: 23 studies 

5. Non-health study: 40 studies 

6. Total studies excluded: 5,400 
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These 81 studies were then read in detail to extract information for quality assessment as well as 

synthesis. We extracted descriptive information from each of the studies using the adapted data-

extraction form designed by Boaz et al. (2002) (Table 1).  

Table 1 

Basic Data Extraction Tool 

 

Details of publication 

Author 
Title 
Source (journal, conference etc.) 
Year 

Context and population 

Country 
Sector 
Donor 
Who gets paid? 
What is the measure? 
How is payment calculated? 
How much was disbursed? 
Any treatment effect sizes reported? 

Study design 

Research design category 
Type of secondary data used 
Data source 

Analysis 

Statistical techniques used 

Source: Adapted from Boaz et al. (2002). 

These data were used in the validity and quality appraisal outlined in the next section. 

Validity and quality appraisal 

Systematic reviews commonly adopt criteria for assessing each piece of evidence according 

to whether it is reliable within its own methodological paradigm and aims (Waddington et al., 2012). 

The quality-appraisal process can and should be used to validate what constitutes evidence in relation 

to the specific question(s) to which a particular study seeks to find answers.  

We adopt the scoring scheme developed by Duvendack et al. (2011; 2012) to assess the quality 

of the 81 studies we included in this review. This scheme categorizes each study by its reported 

research design and analytical method, assigning scores which are then combined into an index. A cut-

off point of 2 is applied, e.g. a study with a score of 2 and above is considered to have high threats to 

internal validity—this would correspond to a study based on a basic survey reporting descriptive 

statistics. Studies with scores of less than 2 have lower threats to internal validity, e.g. an RCT using 
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econometric techniques would have a score of less than 2 and would be considered to be reasonably 

reliable (see Table 2). 

Table 2 

Potential Risk of Bias in PbR Studies 

 Statistical methods of analysis 

Research design Difference-in-
difference, Propensity 
score matching, 
Instrumental 
variables, Regression 
discontinuity 

Multivariate (or 
bivariate with 
covariate means tests) 

Tabulation 

Randomised 
Controlled Trial 

8 16 3 

Panel  6 0 0 

Cross section: 
before/after or 
with/without  

19 8 9 

Basic survey  1 4 7 

 

Low score 30  

Medium score 23  

High Score 28  

Source: Adapted from Duvendack et al. (2012). 

Table 2 indicates that in our sample of 81 studies, 30 have a low score, indicating a low risk of 

bias,7 23 have a medium score indicting a medium risk of bias8 and 28 have a high score meaning they 

have a high risk of bias.9 

High risk of bias does not mean that studies do not contribute in significant ways either 

substantively or methodologically, only that they have shortcomings in how they deal with threats to 

internal and external validity and thus we should treat their findings with caution. In the systematic 

review literature there is a debate on whether to include studies with low methodological quality, i.e. 

high risk of bias, in the synthesis. We feel that lessons can be learnt from studies of high, medium as 

 
7 Low risk of bias studies in our sample include RCTs or panel data designs using advanced econometric 

techniques for analysis. 
8 Medium risk of bias studies draw on cross-sectional research designs using a mixture of advanced econometric 

multivariate techniques for analysis. 
9 High risk of bias studies in our sample adopt cross-section designs or basic surveys in combination with less 

rigorous analytical techniques such as multivariate statistics or basic descriptive statistics. 
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well as low risk of bias and so  include all studies irrespective of their methodological quality in the 

maps of evidence gaps as well as in the in-depth synthesis of the health evidence. 

Evidence gap maps  

Evidence gap maps are a thematic collection of the evidence base summarizing what we do 

or do not know about a particular topic. They are presented in the form of a matrix outlining the types 

of evidence available, and thus identifying gaps, given pre-defined parameters that reflect types of 

evidence or certain characteristics of the evidence base (Sniltsveit et al., 2017). The parameters of the 

map can be adjusted according to the users’ priorities. The users  are often policymakers, researchers 

and/or donors. As mentioned above, our evidence gap maps and  in-depth synthesis are guided by the 

MAP framework (Clist, 2016). This framework builds on the classic Principal-Agent model (e.g. Akerlof, 

1982), which is often used in contract theory, asserting that the payoff to a principal depends on the 

actions taken by an agent. In the context of this review, the principal refers to the donor or funding 

body which commits to pay for aid on a pre-agreed measure, the agent is the party being paid by the 

principal to produce results and the measure is the pre-agreed measure on which PbR contracts are 

based. 

Principal 

As principals, aid donors, we empirically identified the following categories from the 81 studies 

we included: 

• World Bank   

• NGOs  

• Governments (this includes DFID and similar government departments based in high-income 

countries)  

• Development financing organizations (e.g. IADB)  

• Public–private partnerships (PPPs) (e.g. GAVI).  

Of the 81 health-related studies, 68% list governments as the main principal, followed by NGOs (9%) 

and the World Bank (6%); 14% of studies provided no information on the principal—this lack of 

reporting of key information is a recognized challenge in systematic reviews, hence the development 

of the CONSORT statement10 to improve the quality of reporting of studies (with a focus on RCTs). 

 

 
10 http://www.consort-statement.org/ 
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Agent 

The picture is more mixed in relation to the domain of the agent, i.e. ‘Who gets paid?’. The 

health evidence is dominated by two agents: Health facilities (47% of studies) and individuals (26% of 

studies). The remaining 27% of studies present a diverse set of agents such as households (3%), 

international NGOs (4%), local/national NGOs (4%), schools (3%) and others ranging from provincial 

governments to villages and central medical stores. As a result of these findings, our synthesis focuses 

largely on the studies reporting health facilities and individuals as agents, which  captures most of the 

of the health evidence (73%). 

Measure  

The most important element in the MAP framework is the measure, which forms the basis for 

the PbR contract, Map 1 describes the health evidence by PbR measure (categorized as output and 

outcome measures) and by agent. We define outputs as tangible goods and services that are delivered 

by the project, e.g. how many children are vaccinated, number of condoms sold—the implementing 

agency has direct control over these outputs. Outcomes build on outputs, they are realized once 

beneficiaries have used the project outputs, they relate to the project’s intended medium-term goals. 

Measuring outcomes is important in trying to answer cause-and-effect questions allowing an 

assessment of the overall difference a project made, while outputs will only be able to answer 

normative questions to assess project activities and whether they achieved short-term targets. 

Outputs are delivered while outcomes come from expected behaviour changes among project 

beneficiaries (Gertler, 2011).  
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Map 1 Health Studies by PbR Measure and by Agent, all Risk of Bias Levels 
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gets paid?”—the agent—while seven report two different agents (these appear twice in the map), 
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For the purpose of Map 1, we grouped the 26 different PbR measures that we found in our 

studies into output and outcome measures11 to grapple with the high level of heterogeneity we 

 
11 Applying the definition of outputs and outcomes outlined above and considering the broad results chain of each 

of the health sub-categories we identified, we categorise the PbR measures as follows: Outputs are number of 

vaccine given, condoms sold, number of people attending health services, number and type of health services 
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identified. It is clear from the map that most PbR measures are output-related (60% of all health 

studies across all risk of bias levels), especially when the agent is an individual or a health facility, as 

indicated by the size of the bubbles in Map 1. We know relatively little about the type of PbR measures 

used when the agent is a government agency or a household (blank spaces or small bubbles indicate 

few or no studies engaging with this issue). Furthermore, studies examining PbR programmes with 

individuals and health facilities as agents appear to lack methodological rigour as indicated by Map 2, 

which suggests that most suffer from either high or medium risk of bias (the size of the bubble with 

the actual number of studies given within the bubble is the key indicator here).  

Map 2  Health Studies by Risk of Bias levels and by agent 
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Notes: Nine studies provide no information on “Who gets paid?”—the agent; five  report two different 
agents (these appear twice in the map), hence 67 studies. “Other” includes very study-specific agents, 
e.g. villages, co-operatives, central medical stores, schools or school principals, local civic 
organizations. 

2 SYNTHESIS—EXPLORING TRENDS AND HETEROGENEITY 

Of the 81 health studies included, 24% have already been captured in other systematic and 

unsystematic reviews that touch on PbR themes (e.g. Blacklock et al., 2016; Eichler et al., 2013; 

Eldridge & Palmer, 2009; Glassmann et al, 2007; Lindsay et al., 2011; Oxman & Fretheim, 2009; Witter 

et al., 2012); hence, our synthesis focuses on exploring trends and demonstrating heterogeneity. 

Given the high levels of heterogeneity in our study sample, we are unable to conduct meta-analysis, 

which requires studies to be comparable on a conceptual level with similar constructs and 

relationships and similar study designs, as well as statistical approaches to avoid the “apples and 

oranges” problem (Lipsey and Wilson, 2001). As this is not the case here, we have chosen a narrative 

synthesis approach that involves textual as well as descriptive analyses of the quantitative evidence.  

As discussed above, PbR is a relatively recent phenomenon, reflecting the changing nature of 

aid-delivery modalities; this is illustrated in Figure 2, which suggests that the publication of health-

related PbR studies has steadily risen since 2011, implying an increased use of PbR. It appears, 

however, that a peak was reached in 2014–2015 with a clear downwards trend from 2016 onwards. 

This raises the question of whether PbR has run its course or whether a revival is imminent, especially 

in the context of COVID-19 when budgets are getting tighter and considerations of value for money 

and results agendas dominating more than ever.    

Figure 2 Number of PbR Studies Published by Year 
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Our sample of health studies is relatively small and highly heterogeneous in terms of health 

sub-themes, geographical regions and methodological quality. For examplemost  of the health 

evidence is dominated by maternal and child health (MCH) interventions (47.4%), this is followed by 

interventions on HIV and Sexually Transmitted Infections (STIs) (13.6%) and nutrition (5.1%). A third 

of the health evidence (33.9%) cannot be categorized quite so easily as a wide range of health sub-

themes is covered. covered. InIn terms of geographical regions, close to 52% of the studies focus on 

sub-Saharan Africa, followed by Latin America (17.3%), South Asia (13.6%) and East Asia (8.6%). 

Roughly 6% of studies focus on Southeast Asia and almost 2.5% of studies on Middle Eastern countries. 

Overall, 30 countries are captured in our sample of 81 studies. Given PbR mechanisms are highly 

context-specific, it is challenging to generate meaningful lessons when faced with such a highly 

heterogeneous evidence base. To summarize, we identified 81 health studies covering 30 countries, 

employing 26 different PbR measures, nine types of agents across many health sub-themes and 

displaying a considerable variation in methodological quality (as indicated in Table 2). 

 

3 DISCUSSION—UNDERSTANDING SUCCESS AND FAILURE OF PBR MEASURES 

We see from Map 1 that the majority (60%) of the PbR measures identified in the health literature is 

at output levels. Following Eldridge and Palmer (2009), we now explore what these output—and 

outcome—measures allow us to conclude with regard to the success and failure of PbR contracts. 

Depending on the main mechanism of each programme, success should be defined at the level (i.e. 

input, output, outcome or impact) appropriate to the particular theory of change (ToC) embodied in 

the PbR programme, but often a ToC is not reported, making it difficult to unpack the underpinning 

mechanisms. A similar observation can be made regarding the broader literature on PbF (e.g. Renmans 

et al. (2016) argue that the “black box” allowing us to understand PbF mechanisms has yet to be fully 

opened). Bertone et al. (2018) acknowledge that much of the PbF literature emphasizes the 

importance of understanding context, but there has been little scrutiny on understanding how context 

shapes the implementation of PbF schemes, possibly because each scheme needs to be understood 

within its unique contextual framing, the nature of the programme being implemented and so on. This 

makes it particularly difficult to unpack the underlying mechanisms of PbR in health interventions 

given the highly heterogenous nature of the evidence base we identified, which does not allow us to 

derive generalizable findings about clear-cut mechanisms that may apply to PbR schemes more 

broadly. Therefore, we aim to better understand the impact of PbR by defining its success and failure 
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in admittedly naïve terms (as discussed above) by counting12 the signs and levels of significance for 

both output- and outcome-level measures, where positive and significant measures would suggest 

success (in relation to doing nothing—the 81 studies we reviewed suggest that the counterfactual to 

PbR is no PbR rather than the next best alternative, such as alternative health-financing schemes). In 

some cases, however, a negative measure implies success, e.g. a nutrition programme may measure 

success in terms of reducing cases of malnutrition. This would be expressed in the form of a negative 

effect size, which we would code as positive because a reduction in this case suggests success. 

Similarly, where positive measures imply failure, e.g. an increase in STIs, we would code them as 

negative. To help with our explorations, we revisit all 81 health studies irrespective of their risk of bias 

level to extract statistical information on each of the pre-agreed PbR measures reported in each . We 

extract data on whether the results reported for the pre-agreed PbR measure were positive or 

negative and whether they were statistically significant. Table 3 presents the results for all 26 PbR 

measures across output and outcome levels.  

Table 3 Success and Failure of all PbR Measures (Output and Outcome), across all Risk of Bias Levels 

PbR measure Positive (# of 

estimates) 

Negative (# of 

estimates) 

Total (# of estimates) 

Significant 53 9 62 

Not significant 41 10 51 

Total 94 19 113 

Notes: Health studies only, 57 studies rather than 81 as not all studies reported information on success 

or failure, but some reported multiple effects owing to using multiple measures, all risk of bias levels.  

The majority of PbR measures report positive results that are statistically significant, which 

would suggest success—although it pays to be cautious about reaching such hasty conclusions. If we 

disaggregate the information presented in Table 3 by output and outcome-level measures, we find 

that output measures are slightly more likely to find positive and significant effects (41% of the studies) 

than outcome measures (31% of the studies). We caution against drawing firm conclusions on success 

or failure of PbR measures based on these findings without considering methodological quality or 

issues related to publication bias.  

 As discussed above, we initially hypothesized that high risk of bias means that studies may be 

more likely to report positive and significant effects but, interestingly, we find that this is not the case 

here. However, many studies with a high risk of bias do not report levels of significance as they present 

 
12 We adopt a ‘vote counting’ procedure, which was first discussed by Light and Smith (1971), where studies are 

sorted into categories: studies yielding significant or not significant, positive or negative results.   



15 

 

only basic descriptive statistics or graphics to demonstrate PbR effects.   Furthermore, we explore 

whether publication bias may play a role in explaining the dominance of positive and significant effects 

presented in Table 3. Publication bias is a well-recognized and serious issue in systematic reviews. It 

is argued that studies reporting statistically significant findings are more likely to be published in peer-

reviewed journals than those reporting statistically non-significant findings (Borenstein et al., 2009). 

In our sample, 59% are published in peer-reviewed journals,  of which 92% present positive estimates 

with 66% reporting positive as well as significant findings. Similarly, among the 41% of unpublished 

studies (in the systematic review literature, unpublished studies refer to the grey literature, i.e. studies 

that are identified through institutional repositories or websites), we find that 97% report positive 

estimates with 64% of those being statistically significant. This suggests that publication bias may not 

play a major role since reporting rates of positive and significant effects are similar across both 

published and unpublished studies, especially in terms of statistical significance.13  

Understanding failures 

To better understand success or failure of PbR measures, we examine some of the successes 

and failures in more depth. We start with some of the failures listed in Table 3, admittedly few, 

negative PbR estimates across output and outcome-level measures. For example, we find that three 

of the studies reporting negative output-level PbR effects are suffering from high risk of bias, which 

suggests low methodological quality. Across these three studies, a range of PbR measures are used, 

such as type of health services provided, number of patients referred, and number of anaemic 

students treated, to be able to measure success. The principal was the government in most of these 

studies and the agents largely individuals or health facilities. 

The picture is similar for the outcome-level measures reporting negative effects. Though there 

is a notable difference in terms of PbR measures used, e.g. negative tests for disease and giving birth 

at health facility; and the methodological quality which was either low or medium risk of bias. To 

explain the negative effects, we examine the geographical locations of each of the studies to identify 

any potential patterns. We find that half of the negative outcomes are reported in fragile states such 

as Afghanistan and the Democratic Republic of the Congo (DRC). This may suggest issues related to 

data quality and/or measurement errors, or to issues related to governance, security, quality of 

institutions among other things, but we cannot be certain given the limitations of the available 

evidence base. 

 
13 Publication bias is widespread in published academic research, in particular in the social and medical sciences. 

Rosenthal (1979) first used the term ’file drawer problem’ to draw attention to biases in published research.  
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Understanding successes 

For 58% of the studies reporting positive and statistically significant output-level effects, the 

principal is the government. The agent is mainly a health facility (64% of studies) followed by 

individual, e.g. such as a health worker and/or a patient (18%)—these findings hold when taking out 

the high risk of bias studies. Eleven output measures are reported by 34 studies—such as number of 

vaccinations administered, condoms sold, individuals attending health services, new patients, 

percentage of patient discharges, type of health service provided, number of patients for STI 

treatment, number of women receiving ante- and post-natal care. The number of vaccinations is the 

most frequent output (reported in 14 studies) followed by type of health service (reported in nine 

studies). One could argue that it may not be surprising that these measures dominate the positive and 

statistically significant effects as they are easily measurable and changes can be observed within short 

time periods. While it is important to have information on the success of short-term output-level 

health measures, this does not say much about quality, appropriateness or long-term effects of such 

health measures. In fact, the recipients of the measures discussed here, e.g. health facilities and 

individuals, may not be encouraged to embark on activities that affect or change long-term health 

behaviour. In terms of measuring quality, it is worth noting that PbR has contributed to bringing quality 

concerns to the fore by linking payments to data and thus creating more demand for investments in 

health information systems that would lead to improvements in data quality and therefore enable 

more timely and accurate payments (Soucat et al., 2017). An important issue in this context is the 

process of verification, i.e. how trustworthy are the data derived from the health information system 

used to make decisions on payments. In the absence of solid internal auditing mechanisms, there is a 

high risk of overreporting on a pre-agreed measure (e.g. Jerven, 2013, and Soucet et al., 2017 arguing 

that PbR creates moral hazards) and needs to be counteracted by establishing administrative systems 

that allow checking for data validity (Soucat et al., 2017). However, these systems can be expensive 

and time-consuming to implement, thus leading to delayed payments (Dale, 2014). Antony (2017) 

cites an example of Benin where the costs of verification activities were equivalent to almost 40% of 

the bonus payments made to health facilities. Hence, the key to successful verification measures is to 

ensure that they pose a credible threat against false reporting while at the same time being cost-

effective (Soucat et al., 2017). Furthermore, to better understand the success of PbR, it may also be 

worth paying closer attention to the qualitative evidence and encourage the pursuit of more holistic 

evaluations that encompass a range of methodological and analytical approaches that facilitate 

unpacking the drivers involved in PbR mechanisms. We observe no variations across geographical 

regions, but 69% of the studies reporting on vaccinations administered and type of health services 

provided suffer from high risk of bias.  
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As for the positive and statistically significant outcome-level measures, we find that in 64% of 

all cases the government is listed as the principal, followed by the World Bank (16%). The dominant 

agents are again health facility (in 76% of all cases) and individuals (20%)—as above, these findings 

hold when taking out the studies of high risk of bias. Seven different PbR outcome measures are 

reported across 25 studies, e.g. giving birth at health facility, provision of contraceptive services, 

health insurance coverage, contraceptive prevalence rate, and cases of malnutrition. The frequent 

measures are giving birth at health facility (in 84% of studies), contraception (20%), and birth with 

skilled attendant (16%)—some studies report multiple measures hence the total percentages do not 

add up to 100. No geographical trends can be detected across the positive and significant outcome 

measures. An interesting finding here is the type of data used to verify the three dominant outcomes, 

in 20% of all cases Demographic and Health Survey (DHS) data are used to verify the birth and 

contraception-type outcomes. DHS data are of good quality in most cases but Schoumaker (2014) 

raises quality concerns for some of the historical birth and fertility data reported in some DHS 

datasets.14 Furthermore, DHS data, like so many surveys, are subject to common biases such as 

respondent and authority biases, and often no ex-post enumeration verification or quality assessment 

is conducted in the context of DHS. Clist (2016) raises the issue of being able to draw on unbiased and 

unincentivized data sources to accurately assess the value of PbR mechanisms—one way to achieve 

this could be to increasingly involve independent evaluators in the data-collection process, allowing 

them to pay attention to data quality as well as to appropriate methods and types of analysis. 

Interestingly, in the studies identified from 2017 onwards, we observe a trend towards more primary 

data collection, i.e. adoption of RCTs and collection of panel data employing more sophisticated 

econometric techniques.   

What can we learn from the PbR evidence in the field of health in terms of advancing PbR 

mechanisms? First, from Map 1, it is clear that 60% of PbR measures reported in the health evidence 

are output-related (across all risk of bias levels). This is unsurprising as outputs are easier to measure 

than outcomes and successes can be achieved within shorter time horizons. This observation is linked 

to the short-term nature of PbR contracts favouring measures that can be verified relatively quickly 

and more easily at low cost (Clist, 2016). However, outputs may not always be a reliable measure of 

success or failure; thus, programme commissioners should seek to think more carefully about the PbR 

measures they adopt and how they relate to the mechanisms and goals set out in their particular 

 
14 Schoumaker (2014) raises concerns on some of the birth and fertility metrics found in DHS data, further 

discussed below. 
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ToC—the above discussion indicated that the PbF and PbR literature on unpacking the underlying 

mechanisms of such schemes is underdeveloped, which suggests scope for further research.  

Second, to better understand some of the successes and failures of PbR initiatives, it may be 

worth examining the role of the agent in more depth. From our evidence base, it is clear that 

individuals and health facilities are the dominant agents, but which agent characteristics are the most 

important to ensure success and avoid failure of PbR mechanisms? An interesting example in this 

context is health workers’ motivation, but given the heterogeneous nature of the evidence base there 

is no clear pattern. We identified two studies dedicated to exploring health workers’ motivation: 

Huillery and Sebanz (2014) and Robyn et al. (2014). The former conduct an experiment in DRC, finding 

that financial incentives led to better efforts from health workers. They also find a shift from intrinsic 

to extrinsic motivation but caution that the capacity of the health provider needs to be taken into 

account if PbR measures are to succeed. Robyn et al. (2014) investigate the case of a health insurance 

scheme in Burkina Faso where the quality of health care declined due to health workers’ 

dissatisfaction with the payment method, e.g. capitation payments were insufficient, payments were 

infrequent and there were no mechanisms to reimburse service fees. These two studies indicate that 

motivational and behavioural aspects can affect the quality of the health care provided within a PbR 

framework, and this might be worth exploring further. 

Third, to understand the failures of some of the PbR mechanisms, we examined the 

geographical locations for each of the studies and find that half of the failures in outcome measures 

were reported in fragile states. This may suggest issues related to data quality and/or measurement 

errors, lack of local research capacity, or concerns about governance and security casting doubts on 

the reliability of the PbR measures used. Output-level measures may be easier to measure and verify 

in fragile states, but this may not always be useful from a PbR perspective since the ultimate goal of 

sustainable development programmes should be to create long-lasting outcome-level effects brought 

about by behavioural changes but which may also require structural and institutional changes. 

However, we have very few data points to reach any firm conclusions on success and/or failure of PbR 

measures in fragile states. Furthermore, the evidence provides no details on the costs of measuring 

outputs versus outcomes and we do not yet fully understand what sort of PbR measures work best in 

fragile states.  

 

Limitations 
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This study is not a full systematic review as the standard review process has been adapted to 

address resource constraints. The search process was more limited in terms of depth and breadth 

especially in relation to searching grey literature sources. Qualitative studies have not been 

considered, although these may be particularly useful to understand the underlying causal 

mechanisms that underpin PbR schemes. In addition, the review does not reflect on the experiences 

of PbR initiatives in high-income countries and focuses only on the health sector.  

4 CONCLUSION 

We report the findings of a critical review to synthesize the PbR evidence on aid-funded health 

interventions in LMICs in order to gain a better understanding of whether PbR schemes are an 

effective aid-delivery tool and under what circumstances what type of PbR measures may work best. 

We hope these insights may also prove useful beyond the health sector. We identified 81 PbR studies 

that focus on health interventions, with high levels of heterogeneity in terms of health sub-themes, 

number and type of agents and PbR measures (26 different measures with a focus on output-level 

measures), geographical scope (30 countries), and conclude that a third of the studies suffer from high 

risk of bias, i.e. their methodological quality is poor.   

We assess success and failure of PbR measures using a vote-counting procedure and observe 

that while positive and significant effects dominate, these successes can be misleading. We also know 

relatively little about the type of PbR measures used when the agent is a government or a household. 

It is not possible to tell from the evidence reviewed whether PbR measures do or do not work and 

whether PbR schemes are a more effective aid-delivery mechanism than other health-financing 

schemes. We reviewed the PbF literature in the hope of obtaining greater clarity on the workings of 

PbR but we found that this literature is equally beset with challenges, i.e. PbF mechanisms are still not 

fully understood and the focus on measures may obscure the bigger picture, such as reforming the 

wider health system, and examine how these systems interact with the health measures of interest 

(Soucet et al., 2017). Nor do we know how sustainable PbR measures are as the evidence points 

towards a preference for short-term measures that focus on the initial stages of the results chain 

(input to output levels). This could amount to fool’s gold (Clist, 2016); outcome-level measures 

capturing longer time horizons may be a better choice—assuming the ultimate goal is to seek 

behaviour changes, which could lead to more sustainable effects of development programmes. One 

could of course argue that measuring outcomes is not realistic, especially in fragile and conflicted-

affected areas. The evidence base we reviewed indicates that output measures were preferred in 

fragile environments; or where outcome measures were used within fragile and conflict-affected 

areas, admittedly very few, these were negative in half of the cases. As argued above, this could be 
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due to measurement errors, low data quality, a lack of sufficient local research capacity and/or poor 

governance, security concerns etc. Given the many unknowns surrounding PbR schemes, the question 

remains whether there may be renewed interest in PbR in the context of the COVID-19 pandemic. It 

is too early to say, but future research could attempt to pinpoint the linkages between tighter aid 

budgets and a further rise in popularity of PbR schemes among donors.   

Furthermore, to better understand PbR mechanisms, it may be worth examining the existing 

qualitative evidence in more depth and to conduct more individual country-level studies (such as the 

one conducted by de Walque et al., 2017) that would pay meticulous attention to the unique context 

of a given country, with a focus on isolating each and every component of a PbR scheme. This would 

potentially allow us to unpack the “black box” that conceals PbR mechanisms. Encouraging more RCTs 

on this topic may not be useful unless they are embedded in a theory-based evaluation approach and 

replicated across countries. We should also be looking at sectors other than health and beyond LMICs 

to be able to identify good PbR measures. Furthermore, in order to conduct better reviews, we need 

more detailed reporting and investigation on the type of PbR measures that were adopted in different 

contexts, including fragile and conflict-affected areas. Mallet et al. (2012) argue that many empirical 

studies in the social sciences are not written in a uniform fashion or from the perspective of aiming to 

be included in a systematic review, hence studies may report only limited detail on method, impact, 

data or value for money—all areas of importance from the perspectives of a systematic review and 

PbR lessons. Finally, we need to be able to draw on unbiased data sources collected by independent 

evaluators who pay attention to selecting appropriate and rigorous types of methods and analyses 

depending on the particular context.  
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