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Abstract

A long-standing concern suggests that performance-based financing (PBF) may undermine the intrinsic motivation of health workers by heightening
extrinsic motivation concerns via the novel introduction of financial incentives. However, the theoretical effect of PBF on worker motivation and job
satisfaction is ambiguous as these programs may also improve working conditions, staff engagement, and other factors that determine health
worker morale. We use data from six evaluations of national pilots to empirically assess the effect of PBF on worker motivation and job
satisfaction. In these six pilots (in Cameroon, Kyrgyz Republic, Nigeria, Tajikistan, Zambia, and Zimbabwe), geographical units (or health facilities)
were either randomized or quasi-experimentally assigned to receive PBF or the alternatives of direct facility financing (DFF), enhanced supervision
(ES), or business-as-usual comparison arms. Baseline and endline health worker surveys were carried out in the context of these national pilots.
The primary outcomes investigated here are health worker motivation and job satisfaction. Secondary outcomes include subconstructs of health
worker motivation and job satisfaction extracted using exploratory factor analysis. For two countries out of six—Nigeria and Kyrgyz Republic—we
find increases in overall worker motivation and null effects in the other four when contrasting PBF with the business-as-usual comparison. For five
countries out of six (all but Cameroon), we find increases in job satisfaction. Further, PBF did not have any systematic motivating or demotivating
effects when compared with the health system intervention alternatives of DFF and ES (each in a subset of countries), except in Nigeria where
satisfaction in the PBF arm was lower when compared with DFF. All told, these results contain practically no evidence of an adverse effect of PBF
on overall health worker motivation or job satisfaction and indeed suggest a beneficial impact in some country settings.
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PBF interventions are generally described as financial incentives
for health service providers and/or facility management staff
conditional on the quantity and quality of services provided
(Fritsche et al. 2014). The underlying logic of PBF schemes is
based on standard economic theory, which suggests that con-
tracts tying payments to performance can be used to elicit greater
effort in settings with standard principal-agent problems such as
private information or the inability to observe worker effort
(Prendergast 1999, Lazear 2000, Duflo et al. 2012). However,
some theoretical concerns suggest that PBF schemes may be
counter-productive because they can lead to reductions in health
worker motivation. Scholars argue that while paying for per-
formance may improve extrinsic motivation driven by financial
rewards, there may be an equal or more powerful ‘intrinsic mo-
tivation crowding-out’, which results in an ambiguous effect on
overall health worker motivation. Intrinsic motivation driven by
factors such as autonomy, recognition, altruism, and purpose

Key messages

e Scholars have argued that performance-based financing
(PBF) decreases worker motivation by crowding out intrinsic
motivation. While this concern has been widely discussed,
there is little rigorous causal empirical evidence to support it.

¢ \We present causal evidence from six evaluations of national pi-
lots to show that PBF has little discernible effect, and in some
settings, positive effects, on worker motivation and satisfac-
tion, when compared with business-as-usual comparison.

® The presumed effects of PBF on worker motivation are not a
reason to rule out this approach as a supply side strengthen-
ing strategy.

Introduction

Performance-based financing (PBF) is a widely used tool de-
ployed by policymakers to improve the health service delivery
around the world (Gautier et al. 2019, Duran et al. 2020).

are likely to be especially strong among health providers who
perform cognitively complex tasks in suboptimal settings
(Himmelstein et al. 2014, Lohmann et al. 2016). This is
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Table 1. Summary of all DID results comparing PBF, DFF, ES, and pure control.

PBF vs control PBF vs DFF PBF vs ES DFF vs control ES vs control
Motivation
Cameroon NR NR NR NR NR
Kyrgyz Republic 0.52 (P=0.05) NR NR
Nigeria 0.54 (P <0.001) NR 0.63 (P <0.001)
Tajikistan NR
Zambia NR NR NR
Zimbabwe NR
Satisfaction
Cameroon NR NR 0.38 (P=0.06) NR NR
Kyrgyz Republic 0.50 (P =0.04) NR NR
Nigeria 0.74 (P <0.001) -0.18 (P=0.07) 0.92 (P <0.001)
Tajikistan 0.93 (P <0.001)
Zambia 0.56 (P=0.07) NR NR
Zimbabwe 0.37 (P=0.02)

NR, null result.

especially true in the context of PBF interventions introduced to
health systems in low resource settings. Indeed, literature on this
subject finds that PBF affects health worker performance
through channels such as ‘triggering a sense of accomplishment’,
‘altering social dynamics’, ‘providing a direction to work to-
wards’, and ‘reinforcing a feeling of professionalism’ among
others (Kalk et al. 2010, Bertone and Meessen 2013,
Lohmann et al. 2016). Therefore, PBF may affect sources of mo-
tivation beyond those driven purely by monetary rewards.
Although the phenomenon of ‘intrinsic motivation
crowding-out” has been confirmed by studies in behavioral eco-
nomics and social psychology, these are largely confined to
those involving the introduction of payments to hitherto non-
incentivized tasks such as blood donation and are largely lo-
cated in high-income contexts (Deci and Ryan 1985, Gneezy
and Rustichini 2000b, Ariely et al. 2009, Lohmann, Muula,
etal.,2018). To date, given the paucity of studies, there is little
and inconclusive evidence on the effect of a change in how pay-
ments are made on worker motivation and satisfaction in the
context of health systems in low resource settings (Binyaruka
et al. 2020). A systematic review of 35 peer reviewed articles
by Renmans et al. in 2016 points towards contradictory findings
from evaluations and calls for more research on the influence of
context and design of PBF schemes. This is because PBF inter-
vention packages often consist of many elements in addition
to financial incentives, which makes it difficult to disentangle
the effects of pure incentives from other effects (Ireland ez al.
2011, Lohmann, Wilhelm et al. 2018). Another systematic re-
view of the theories underpinning PBF schemes finds a wide ar-
ray of adopted theories, with intrinsic motivation crowding out
theory used in multiple studies to warn against the adverse ef-
fects of PBF (Paul et al. 2021). More recent studies from
Afghanistan, Democratic Republic of Congo, and Malawi find
contrasting effects of PBF on health worker motivation
(Engineer et al. 2016, Lohmann, Muula, et al., 2018, Lohmann,
Wilhelm et al. 2018, Maini et al. 2019). In Democratic
Republic of Congo, Maini et al. find lower health worker motiv-
ation in facilities where PBF had been withdrawn by donors com-
pared with workers who had never received PBF. In Malawi,
Lohmann, Muula et al. and Lohmann, Wilhelm et al. do not
find evidence of intrinsic motivation crowding out and find
that PBF increased motivation of health workers to improve their
performance via multiple channels beyond the financial rewards
provided to individuals. In Afghanistan, Engineer et al. do not
find any evidence that PBF improved health worker motivation.

Renmans et al. (2016) argue that viewing PBF exclusively as
a payment-related incentive is inadequate and that the differ-
ent aspects and implications of the broad PBF package should
be explained to unpack the effects on worker motivation.
Further, the exact motivation mechanisms through which
PBF affects health worker performance are poorly under-
stood. Binyaruka er al. (2020) emphasize the need to assess
how PBF works across settings as well as within settings by
studying heterogeneous effects of PBF on different cadres of
health workers and health facilities.

In this paper, we contribute to this literature by presenting ex-
perimental or quasi-experimental evidence from six countries,
where both PBF and plausible health system intervention alter-
natives—specifically, direct facility financing (DFF), and en-
hanced supervision (ES)—were piloted. These interventions
include two cluster randomized control trials in Kyrgyz
Republic and Zambia, one randomized control trial in
Cameroon, and three quasi-experiments in Nigeria, Tajikistan,
and Zimbabwe.! We present results for the impact of PBF incen-
tives on health worker motivation and job satisfaction (hereafter
M&S) through a comparison of PBF to business-as-usual (pure
control) using a difference-in-differences (DID) approach in all
six countries. We further study intrinsic motivation crowding
out as a channel by comparing PBF with two alternative policies
of DFF and ES, that is (i) PBF compared with DFF in three coun-
tries (and DFF compared with business-as-usual) and (ii) PBF
compared with ES in two countries (and ES compared with
business-as-usual). We provide more details about these nation-
al pilots in the Supplementary Table 20 to this study.

This study is among the first to present rigorous counterfac-
tual evidence from multiple countries on a topic that been de-
bated in literature but has generally lacked externally and
internally valid empirical evidence. We summarize our main re-
sults in Table 1. First, comparing the effect of PBF against
business-as-usual on health worker motivation across all the
countries, we show that PBF has had no systematic demotivat-
ing effect and apparently improved motivation for health

! For these three country studies, the main identifying assumption is the

parallel trends assumption employed in a difference-in-difference specifica-
tion. To assist comparability, especially with regards to balance of baseline
covariates, treated units are typically grouped with comparisons based on
observable baseline values. This is a standard approach in
difference-in-difference analysis—see for example Roth ez al. (2023). In no
case were districts matched or grouped on the basis of baseline primary out-
comes of interest. More importantly, treatment assignment is not correlated
with the pretreatment outcomes of interest, which can generate the
regression-to-mean bias as studied in Daw and Hatfield (2018).
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workers in Nigeria and Kyrgyz Republic. We do not find any
negative effects of PBF compared with business-as-usual on
health worker job satisfaction and instead find positive effects
in five of six countries (all but Cameroon). Second, in addition
to presenting results comparing PBF to business-as-usual, we
compare the effect of PBF packages on health worker M&S
against two other popular health financing approaches, i.e.
DFF, in the countries of Cameroon, Nigeria, and Zambia,
and ES in the countries of Cameroon and Kyrgyz Republic
and, again, find little evidence of differential program impact
on health worker M&S. Finally, we study the effect of PBF
on subconstructs of motivation and job satisfaction which fur-
thers our understanding of the underlying mechanisms through
which PBF affects health workers. Certain subconstructs are
close in meaning the concept of ‘intrinsic motivation’, and we
test whether the phenomenon of ‘intrinsic motivation crowding
out’ could explain our results of either no significant or signifi-
cantly positive results (i.e. a reduction in subconstructs closest
to ‘intrinsic motivation’ masked by an increase in other subcon-
structs). We find little support for such a hypothesis in the data.

Materials and methods
Data sources

We used data from baseline and endline health worker surveys
in the six countries, collected as part of evaluations of PBF
effectiveness, to study the effect of PBF on health worker
M&S. All six studies were part of an umbrella health financing
project, called the Health Results Innovations Trust Fund, ad-
ministered at the World Bank. Crucially these financed pilots
included support for independent evaluation, which led to
efforts to harmonize data collection and evaluative efforts
across each study. The project and harmonization process
are described in detail in De Walque ez al. (2022) and individ-
ual country details on study design and implementation can be
found in Ahmed et al. (2023), De Walque et al. (2021),
Friedman et al. (2016), Khanna et al. (2021), Shepard et al.
(2020), and Zeng et al. (2018). Any health (facility
sampled for evaluation included health worker surveys with
at least one health care provider at the facility, but the same
health provider was not necessarily—indeed not typically—
interviewed at baseline and endline. Therefore, while the
data structure typically contains a panel of health facilities,
our unit of analysis is the individual health worker. Our pri-
mary aim is to examine the effect of PBF on health worker
M&S through a comparison of these measures across workers
at comparison and treatment (PBF) health facilities before and
after the introduction of PBF. We also examine if there is any
evidence of ‘intrinsic motivation crowding out’ in the context
of PBF given the salience that this phenomenon has attained in
the field. We investigate this through unpacking the overall
measures of M&S into subconstructs of the same using ex-
ploratory factor analysis (EFA) across the six countries.

Measurement of motivation and satisfaction

Motivation and Satisfaction (M&S) were measured using
Likert-scales in health worker interviews. For the motivation
scale, respondents were asked to what extent they agreed
with statements such as ‘Staff willingly share their expertise
with other members’ and could respond with (i) Most of the
Time (=5), (ii) More than Half of the Time (=4), (iii) Less
than Half of the Time (=3), (iv) Only Rarely (=2) or
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(v) Never (=1). Similarly, respondents were asked to what ex-
tent they were satisfied with different aspects of their life in a
health facility to assess job satisfaction. To demonstrate, an
example of a statement in the satisfaction scale is “Working re-
lationships with other facility staff’ to which respondents
could respond with: (i) Extremely Dissatisfied (=1),
(i1) Dissatisfied (=2), (iii) Indifferent (=3), (iv) Satisfied (=4)
or (v) Extremely Satisfied (=5). Statements in Likert Scales
that were framed negatively were recoded so that they are or-
dered in the same way as positively framed statements. Many
of the scale items overlap across the six countries in our study
and were adopted from validated scales used in other settings
such as the Minnesota Satisfaction Questionnaire (Weiss et al.
1967), the Job Satisfaction Survey (Spector 1985), and the
Kenyan Health Worker Motivation Scale (Mbindyo et al.
2009). These scales were collated and adapted to local con-
texts and languages and therefore differ at the individual
item level as well as in terms of the total number of items
in each scale for each country (See Supplementary Tables
23-26 for details). The number of item-level health worker
questions related to motivation ranges from 22 to 38.
Therefore, we carry out and report country level analyses in
this paper, and do not report any pooled results .>*

The analysis takes a multidimensional or compositional ap-
proach to motivation to unpack the sources of motivation. EFA
has been widely used to study health workers in developing coun-
tries because there is no unanimous framework or default theory
on the dimensionality of motivation (Borghi ez al. 2018). Like the
approach taken for motivation— there is no theoretical frame-
work underpinning satisfaction among health workers—the ana-
lysis breaks down the satisfaction results to understand the effect
of PBF on satisfaction subconstructs, such as satisfaction with
working conditions or relation with peers.

We computed EFA driven scale scores for extracted sub-
constructs, using oblique rotation which allows factors to be
correlated. Parallel analysis conducted separately for each of
the six countries was used to decide on the dimensionality or

5 .
Another reason we do not report pooled results across countries, be-

sides the variation in adopted scales, is that response patterns in the Likert
scales may also systematically vary across the study countries. More general-
ly, there have been various attempts to address the concern of Likert type
scale-use heterogeneity through the use of anchoring vignettes or calibration
questions (for example Lietz 2010, Sturgis and Smith 2010, Angelini et al.
2014, Ravallion et al. 2016, Benjamin et al. 2023). It is interesting to note
that the resulting “corrected” or “anchored” scales do not typically change
the underlying results. Further, as the inference is always conducted at the na-
tional level (and not pooled), for Likert scale heterogeneity to bias inference
the heterogeneity in response would need to be correlated with exposure to
treatment, which is unlikely as treatment is randomized or
quasi-randomized. Finally, the direct control for worker characteristics
will absorb any response heterogeneity to the extent such heterogeneity is
correlated with the included characteristics and regional fixed effects will fur-
ther control for response heterogeneity across regions.

3 An additional concern with self-reported constructs such as worker

motivation and satisfaction is the possible presence of social desirability
bias if the respondents believed the survey enumerators were linked to pro-
gram implementers or official representatives of the health system. It is not
clear if health workers were aware that these data collection exercises were
linked to an evaluation of the PBF or other program, as most information
sought pertains to general considerations. In the studied contexts, we believe
that the likelihood of social desirability response bias is low. Of the six con-
texts studied here, only the Nigerian data sheds direct light on this question.
That study, however, finds little pre-condition for social desirability bias:
only about forty percent of all health workers participating in the Nigerian
PBF trial had even heard of the trial (Khanna et al. 2021; Bauhoff and
Kandpal 2024). Further the participation of the facility in a particular pro-
gram was determined by the health system governors at the national or pro-
vincial level and continued participation was not contingent upon the survey
responses of individual health workers. While we believe that the possibility
of health worker responses affected by social desirability bias is low for these
stated reasons, it is difficult to definitively rule out such survey effects.
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the number of factors to be retained for M&S. Parallel ana-
lysis creates a randomly generated dataset with the same num-
ber of observations and variables as the original dataset.
We retain the number of factors where eigenvalues of the ori-
ginal data are larger than eigenvalues of randomly generated
data. The commonly used cut-off of 0.4 for substantive load-
ings was used to decide which items should be retained
(Chandler et al. 2009 ). EFA driven scale scores were com-
puted keeping only items that had loadings higher than 0.4
for each subconstruct. We dropped items on the scale that
were answered by only a subset of health workers such as
‘Available schooling for your children’ (asked conditional on
presence of children) from both the parallel analysis and the
EFA. The subconstructs of M&S extracted through EFA, the
scale items corresponding to each subconstruct, and associ-
ated Cronbach’s alpha for each of the six countries are de-
tailed in Supplementary Tables 21 and 22. Cronbach’s alpha
was greater than the recommended value of 0.7 for the con-
struct of overall motivation for all countries except
Tajikistan (and Cronbach’s alpha was greater than the recom-
mended value of 0.7 for the construct of overall job satisfac-
tion for all countries except Zambia).

We normalize the overall scores and subconstruct level
scores for M&S by subtracting the mean and standard devi-
ation at baseline for each country. Supplementary Figures 1
and 2 present distribution of scores before and after normal-
ization for each country and each measure of M&S.

Estimation strategy
Treatment arms

The study used a DID approach to estimate the effect of PBF
(and its alternatives) on health worker M&S. The DID ap-
proach compares the changes from baseline to endline in
one project arm to the same change in the other arm. The num-
ber of treatment arms differed from four treatment arms of
PBF, DFF, ES, and business-as-usual in Cameroon to two
treatment arms of PBF and business-as-usual in Tajikistan
and Zimbabwe. In all the six countries, PBF consisted of the
elements of linking payments to performance at the facility
and health worker levels, independent monitoring of results,
systematic supervision of health facilities, and managerial au-
tonomy to facilities. DFF included the same elements of finan-
cing, monitoring, supervision, and autonomy, but payments
to facilities were not linked to their performance. ES only in-
troduced elements of supervision, monitoring, and supportive
feedback without the elements of financing and managerial
autonomy at the facility level. Supplementary Table 20 de-
scribes the treatment arms and either the randomization or
quasi-experimental design in the six countries. We present re-
sults for the cluster randomized control trials or randomized
control trials in Cameroon, Kyrgyz Republic, and Zambia
and three cluster grouped quasi-experiments in Nigeria,
Tajikistan, and Zimbabwe separately in this paper.*

We include intervention strata fixed effects for all
countries—this is usually at the level of state or province, al-
though in the case of Nigeria exposure to PBF was stratified
at the regional level. We also cluster standard errors at the

* For the three countries that leverage randomized variation in program

exposure, we also conduct single difference estimations using endline data
for robustness purposes with an ANCOVA specification at the facility level.
These results, given in Supplementary Table 11, are consistent with the main
findings of the paper. This analysis finds no impact on health worker motiv-
ation, and positive impact on worker satisfaction, in all the three countries

geographical level of treatment in each country (this is usu-
ally at the district level for every country except Nigeria
where standard errors were clustered at the ward level).
The control variables included depend on the availability
of these variables in each of the six countries as noted in
the Supplementary Table 13 (and Supplementary Tables
27 and 28). Supplementary Tables 14-19 provide summary
statistics for all the control variables at the health worker
level included in the analysis for each country. We also
show results from estimating the same specification with a
narrowed set of control variables that are available for all
six countries (these are limited to the sex of the health work-
er, their education levels, and their cadre level).
We adopt the canonical two-period specification:

Yire= 70 + 71 % PBF;, + 7, % Period,
+ 73 (PBE x Period)j,, + Xiju+ R+ &

where Yj; is the motivation or satisfaction for health worker i
under facility j at time ¢ for region 7; y, is a constant; PBF;, is a
binary variable taking the value of 1 for facilities that received
the PBF treatment and 0 otherwise; Period, is a binary variable
where it is 1 for the post-intervention period and 0 otherwise;
v, and y, are the coefficients for the treatment and period bin-
ary variables, respectively; the interaction term is y; which in-
dicates the difference-in-difference treatment effect; X includes
controls at the health-worker level, and R are intervention stra-
ta fixed effects. We estimate the above equation to compare
(i) PBF facilities vs pure control or business-as-usual facilities,
(ii) PBF facilities vs DFF facilities, (iii) PBF facilities vs ES
facilities, (iv) DFF vs business-as-usual facilities, and (v) ES vs
business-as-usual facilities by varying the treatment and com-
parison group across the stated combinations.’

Results

PBF compared with business-as-usual
Overall motivation and job satisfaction

Figure 1 presents the DID coefficient for the treatment effect of
PBF coefficient for regressions including controls on health
worker motivation (Figure 1la, Left) and satisfaction
(Figure 1b, Right). Figure 1a shows that PBF did not have
any systematic demotivating effects across all six study con-
texts. In Kyrgyz Republic and Nigeria, we find that health
workers in PBF facilities experience approximately 0.52 and
0.60 standard deviation increase in motivation between base-
line and endline compared with health workers in control
facilities—the increase is significant at 95% for Kyrgyz
Republic and at 99% for Nigeria. The coefficient for the DID es-
timator is positive but insignificant for Cameroon and Zimbabwe
(and negative and insignificant for Tajikistan and Zambia).
Supplementary Table 1 presents the detailed results, with the
average normalized scores as outcome variables for all six coun-
tries at baseline (Column I) and endline (Column II) for health

As each study can be considered an independent trial, we do not ac-
count for multiple hypothesis testing corrections across country studies.
Within country, we typically explore impacts on two outcomes—motivation
and satisfaction. While we do not explicitly correct for multiple hypothesis
testing in the analysis there may very well be observational dependence with-
in a country between the satisfaction and motivation measures. Fortunately,
if we were to apply Bonferroni corrections—the most conservative of mul-
tiple hypothesis test corrections—the results at the standard significance lev-
els are mostly unchanged, with only one country’s finding of a positive
increase in satisfaction moving to a null effect (Kyrgyz Republic).
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Figure 1. Treatment effect (%) from estimating DID on the effect of PBF (compared with business-as-usual) on overall health worker motivation and
satisfaction. Notes: outcome variables have been normalized. Coefficient plots show 95% and 99% confidence intervals for coefficients derived from
estimating DID models, which include all individual health worker level controls available at the country level.

workers in both treatment and control facilities, and treatment
effects (Column III) from the DID regressions that we estimated
using the approach outlined above. Health workers in treatment
facilities located in Nigeria reported an increase in overall motiv-
ation between baseline and endline while workers in PBF facil-
ities in Kyrgyz Republic reported fairly consistent levels of
motivation over time. In contrast, the health workers in com-
parison facilities in both Nigeria and Kyrgyz republic show a de-
crease in overall motivation between the two rounds.

Supplementary Table 1 and Figure 1 shows that there was an
increase in health worker satisfaction between baseline and end-
line among health workers in PBF facilities compared with
health workers in control facilities in all countries. We find in-
creases significant at 95% level in Kyrgyz Republic (0.50 stand-
ard deviation increase), Nigeria (0.50 standard deviation
increase), Tajikistan (0.93 standard deviation increase), and
Zimbabwe (0.37 standard deviation increase). Further, we
find an increase in Zambia (0.56 standard deviation increase)
significant at the 10% level and the increase in Cameroon
(0.37 standard deviation increase) just missing the cutoff for
10% significance. Supplementary Table 1 shows that health
workers in treatment facilities in all countries reported an in-
crease in overall job satisfaction. Health workers in control facil-
ities in Cameroon, Kyrgyz Republic, and Tajikistan, also
similarly reported an increase in overall job satisfaction between
the two rounds (smaller than those in treatment facilities),
whereas health workers in control facilities in Nigeria,
Zambia, and Zimbabwe show a decrease in overall job satisfac-
tion between the two rounds.

Supplementary Table 10 replicates the analyses presented in
Supplementary Table 1 but uses the same specification and con-
trol variables for all six countries. We estimate DID with only
the common controls of the sex of the health worker, their edu-
cation level, and their cadres, and cluster standard errors at the

district level (or ward level for Nigeria). Results are appreciably
the same with the exception that we find a negative effect of PBF
on health worker motivation, which is significant at 90% in
Zambia and a positive effect of PBF on health worker satisfac-
tion which is significant at 95% for Cameroon.®

Subconstructs of motivation and job satisfaction

What drives our overall motivation results? As mentioned
earlier, we take a multidimensional approach or a compos-
itional approach to motivation to be able to unpack the sour-
ces of motivation and examine the phenomenon of ‘intrinsic
motivation crowding out’ in the context of the six countries.
The motivation scales in the six countries were not designed
to capture the entire continuum of the types of motivation
in self-determination theory—extracted constructs of motiv-
ation consist of elements that are autonomous (intrinsic) and
controlled (extrinsic) and can be at best considered to be partly
controlled and partly autonomous. Therefore, we name the

Given that this result for Zambia is a rare example (here) of an adverse
impact of PBF on motivation, we conduct additional analysis to explore why
this result loses precision with a fuller set of health worker characteristic con-
trols. We determine that two worker characteristics influence what would be
a null result in the full specification but a negative result in the limited speci-
fication that does not include these two measures—(a) whether salary has
been paid on time or in full and (b) whether the health worker is local to
the facility. These results are presented in Supplementary Table 12. It appears
to be demotivating to not receive a full and timely salary, perhaps especially if
the health worker is not local to the facility. In this sense, what can be re-
garded as an implementation failure—i.e. the failure to pay a full and timely
salary—is a mediator of PBF influence in Zambia. Regarding mediators or
causal channels more broadly, unfortunately few mediators are consistently
measured across the six studies. For example, facility management was
granted relative autonomy over budgetary decisions under PBF, but we
don’t have consistent meaningful measures of management autonomy at
the facility level. We believe we can infer one likely mediator, at least with
regard to the “pure control”, and that is an increase in worker earnings, as
job satisfaction with earnings is consistently higher among PBF exposed
workers
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motivation subconstructs based on the source of the motiv-
ation rather than the extent to which they are autonomous
or controlled or the degree to which they are self-determined.
We use these subconstructs to tease out the effect of PBF on
sources of overall motivation. These subconstructs may be dif-
ferentially driven by intrinsic and extrinsic motivation in turn.
See Supplementary Tables 21 and 22 for a snapshot view of
the subconstructs of M&S extracted for each of the six coun-
tries. Figures 2 and 3 show the effect of PBF on each of the
MA&S subconstructs for each of the six countries.

We find that the positive effect of PBF on overall
health worker motivation in Nigeria is driven by a positive
impact of PBF on almost all extracted subconstructs of
(i) Workplace Relationships & Job Content, (ii) Self-Concept,
(iii) Procedures and Performance, (iv) Coping with Changes
in the Health Sector, and (v) Difficulties with Supervisors and
Peers (Fig. 2).

Workplace Relationships & Job Content consists of motiv-
ation from sources such as staff and supervisor relationships,
sharing and treating each other as family, as well as perceived
complexity of the job, and perceived benefits of the job to the
community. Our results suggest that compared with health
workers in control facilities, health workers in Nigerian PBF fa-
cilities experienced a 0.32 standard deviation increase in mo-
tivation driven by Workplace Relationships & Job Content

Treatment Effect (%): PBF vs Control

between baseline and endline. Self-concept consists of the state-
ments ‘T always wanted to be a health worker’, ‘I am proud to
tell others that I am a health worker’ and ‘I am confident about
my ability to do my job’. We find that health workers in
Nigerian health facilities that were part of the PBF intervention
experienced a 0.38 standard deviation increase in motivation
driven by Self-concept between baseline and endline surveys
compared with health workers in control facilities. This sug-
gests that Nigerian health workers likely did not experience
any ‘intrinsic motivation crowding out’—in fact motivation
driven by Self-concept which we can argue are a combination
of intrinsic and extrinsic factors showed an increase.
Similarly, we find that health worker motivation driven by
Procedures and Performance, Coping with Changes in the
Health Sector, and Difficulties with Supervisors and Peers in-
creased by 0.41 standard deviations, 0.56 standard deviations,
and 0.50 standard deviations between baseline and endline re-
spectively (all significant at 99%) among health workers in PBF
facilities compared with those in control facilities.

In contrast, in Kyrgyz Republic, we do not find a precisely
estimated effect of PBF on any of subconstructs of motivation
of Leadership, Teamwork, and Procedures and Performance.
Although, we did not find that the precisely estimated effect
of PBF on overall health worker motivation in Zimbabwe,
we find positive result in terms of subconstructs of
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Figure 2. Treatment effect (%) from estimating DID on the effect of PBF vs control on subconstructs of motivation. Notes: outcome variables have been
normalized. Coefficient plots show 95% and 99% confidence intervals for coefficients derived from estimating DID models which include all individual
health worker level controls available at the country level. WE, work environment; PP, procedures and performance; Self, self-concept; PA, peer

attitudes.
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Figure 3. Treatment effect (%) from estimating DID on the effect of PBF vs control on subconstructs of satisfaction. Notes: outcome variables have been
normalized. Coefficient plots show 95% and 99% confidence intervals for coefficients derived from estimating DID models which include all individual
health worker level controls available at the country level. WC, Working Conditions (specific to drugs, equipment, or overall); LC, Living Conditions; R & B,

Rewards & Benefits; O & B, Opportunities & Benefits.

Recognition in this country (0.21 standard deviation increase
which is significant at 95% level). Recognition consists of the
statements ‘It is important for me that the community recog-
nizes my work as a professional’ and ‘It is important for me
that my peers recognize my work as a professional’. We
also find a borderline positive effect of PBF on motivation
driven by Self-concept for Zimbabwe (Fig. 2). Self-concept
in the Zimbabwean context is composed of the statements
‘T complete my tasks efficiently and effectively’, ‘I am a
hard worker’ and ‘I am punctual about coming to work’.
We also do not find precisely estimated effect of PBF on mo-
tivation driven by Self-concept in the Tajikistan and Zambia.
Note the difference between the composition of the subcon-
struct Self-concept across the four countries. Although these
constructs are not comparable, we can conclude that we do
not find any evidence of ‘intrinsic motivation crowding out’
in all these contexts in so far as subconstructs most closely
linked to intrinsic motivation show no relative decline. We
do not find any statistically significant effect of PBF on the
other subconstructs of motivation in the other four countries
of Cameroon, Kyrgyzstan, Tajikistan, and Zambia except
for a reduction in motivation from Peer Attitudes in
Tajikistan and a reduction in motivation form Teamwork
and Dynamic Work Environment in Zambia which are all
significant at 95%.

Parallel to the approach taken for motivation, we break
down our satisfaction results to understand the effect of PBF
on subconstructs or sources of satisfaction. Figure 3 shows
the effect of PBF on each of the satisfaction subconstructs
for each of the six countries. We find that among all the coun-
tries where we observe an increase in health worker satisfac-
tion in PBF facilities between baseline and endline compared
with control facilities in Fig. 1 these appear to be driven by in-
creases in health worker satisfaction from Working
Conditions (Fig. 3). Working Conditions consist of the phys-
ical condition of the health facility, including its building, in-
frastructure, as well as the availability of equipment, drugs,
consumables, and other supplies. We observe large increases
in health worker satisfaction from Working Conditions
(WC) of 1.08 standard deviation in Nigeria (significant at
99%), and 0.69 standard deviations in Zambia (significant
at 95%), and 0.36 standard deviation in Zimbabwe (signifi-
cant at 99%). Although we do not observe a significant in-
crease in overall health worker satisfaction in Cameroon in
Fig. 1, we observe increases in health worker satisfaction
from WC of 0.71 standard deviation (significant at 95%) in
the country. In Tajikistan too, the subconstructs of Working
Conditions-Drugs and Consumables as well as Working
Conditions—Equipment and Infrastructure increased by 0.70
and 0.86 standard deviations between the baseline and endline
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for health workers in PBF facilities compared with those in
control  facilities. ~ Working  Conditions-Drugs  and
Consumable includes statements such as ‘Quality of medicines
available in the health facility’. Working Conditions—
Equipment and Infrastructure that consist of the statements
such as the ‘Quantity of equipment in the health facility’,
“The physical condition of the health facility building’ among
others. Figure 3 also shows a 0.32 standard deviation increase
in health worker satisfaction from Rewards and Benefits (R &
B) among health workers in PBF facilities in Nigeria compared
with control facilities in Nigeria—the only subconstruct of
Satisfaction directly tied to monetary benefits that are part
of performance-based interventions. Overall, these results pre-
sent suggestive evidence that the improvement in “Working
Conditions’ in PBF facilities compared with business-as-usual
facilities was a source of increased job satisfaction among
health workers in virtually all countries. In contrast, we
don’t see improvements in ‘Opportunities and Benefits (O &
B)’ or ‘Rewards and Benefits (R &B)’, which are related to
monetary benefits, emerge as source of increased job satisfac-
tion except in Nigeria.

Heterogeneous effects

We examine heterogeneity in the treatment effect of PBF com-
pared with business-as-usual by individual characteristics of
health workers. More specifically, we look at heterogeneity
in terms of the sex, age, marital status, and cadre of health
workers. We create four binary variables that take the value
1 (and 0 otherwise) for health workers who identify as women,
are married, who are nurses, midwives, or nurse assistants by
profession, and are aged 40 and above. These results are de-
tailed in Supplementary Tables 6-9. Health worker cadres cov-
ered in the survey differed across the six countries, which made
disaggregating cadres beyond identifying nurse and midwives

Treatment Effect (%): PBF vs DFF

Overall Motivation

as a separate group challenging (see Supplementary Table 27
for more details on distribution of cadres in each country).

In Supplementary Table 6A, we see that both male and fe-
male health workers in PBF health facilities in Nigeria experi-
enced an increase in their motivation compared with control
facilities by 0.65 standard deviation and 0.58 standard devia-
tions but the difference (of 0.07 standard deviations) between
male and female health workers is not significant. In
Supplementary Table 6B, we find that both male and female
health workers in PBF facilities in all countries experienced
improvements in their job satisfaction compared with health
workers in control facilities. However, male health workers
experienced greater improvements —the negative interaction
term for females is significant at 95% only for Zimbabwe.

In Supplementary Table 7, we find evidence for heterogen-
eity in treatment effects by the marital status of health workers
only for Zimbabwe. The interaction term for the binary mar-
ried is negative and significant, which suggests that unmarried
health workers in PBF facilities experienced greater improve-
ments in their motivation compared with married health work-
ers in PBF facilities in Zimbabwe. Results in Supplementary
Table 8A suggest relative gains in motivation for older health
workers in Nigeria but relative gains in motivation for younger
health workers below the age of 40 years in Tajikistan.
Furthermore, gains in health worker satisfaction are most pro-
nounced among younger health workers in Zimbabwe.

In Supplementary Table 9A, we find evidence of heterogen-
eity in treatment effects by whether the health workers in a
nurse or midwife for Tajikistan. In this setting health workers
who are not nurses or midwives in PBF facilities (i.e. family
physicians, obstetricians, gynecologists, junior doctors,
feldshers, and others) experienced a reduction in their motiv-
ation compared with control facilities by 0.65 standard devia-
tions. On the other hand, nurses, and midwives in PBF
facilities experienced a 0.12 increase in their motivation

Overall Satisfaction
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Figure 4. Treatment effect (%) from estimating DID for the effect of PBF (compared with DFF) on overall health worker motivation and satisfaction.
Notes: outcome variables have been normalized. Coefficient plots show 95% and 99% confidence intervals for coefficients derived from estimating DID
models, which include all individual health worker level controls available at the country level.
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compared with those in control facilities in Tajikistan. On the
contrary, in Supplementary Table 9B, we find that nurses and
midwives in PBF health facilities in Nigeria and Tajikistan ex-
perienced significantly lower improvements in their job satis-
faction between rounds compared with other cadres, when
compared with health workers in control facilities in these
countries—the interaction term is negative and significant.
Increases in health worker satisfaction in these countries
were disproportionately greater among the non-nursing staff.

Policy alternatives to PBF
PBF compared with DFF

Figure 4 presents the DID coefficient for the treatment effect of
PBF coefficient compared with DFF for regressions including
controls on health worker motivation (Figure 4A, Left), and
satisfaction (Figure 4B, Right;).” Figure 4A shows that PBF
did not have any systematic motivating or demotivating effects
when compared with DFF across the 3 country contexts of
Cameroon, Nigeria, and Zambia where these financing
alternatives were tested. For Nigeria, Figure 4B shows that,
health workers in PBF facilities experienced approximately
0.18 standard deviation decrease in satisfaction between
baseline and endline compared with health workers in DFF
facilities—and this decrease is significant at the 10% level
(Supplementary Table 2).

PBF compared with enhanced supervision

Figure 6 presents the DID coefficient for the treatment effect of
PBF coefficient compared with ES for regressions including con-
trols on health worker motivation (Figure 6A, Left), and satisfac-
tion (Figure 6B, Right).® Figure 6A shows that PBF did not have
any systematic motivating or demotivating effects when com-
pared with ES across the 2 country contexts of Cameroon and
Kyrgyz Republic where these two financing alternatives were
tested. For Cameroon, Figure 6B shows that health workers in
PBF facilities experienced a 0.43 standard deviation increase in
satisfaction between baseline and endline compared with health
workers in ES facilities—significant with a P-value equal to 0.06
(Supplementary Table 4). In short, we do not find evidence that
PBF led to the crowding out of motivation compared with the
policy alternatives of DFF and ES in contexts where these were
tested.

Discussion

We find that, compared with business-as-usual, PBF interven-
tions in the six countries we study did not adversely impact
overall motivation among health workers in participating
health facilities. Instead, the intervention improved overall

Figure 5 presents the DID coefficient for the treatment effect of DFF on
health worker motivation (Figure SA, Left), satisfaction (Figure 5B, Right).
For Nigeria, we find that health workers in DFF facilities experience approxi-
mately 0.64 standard deviation increase in motivation between baseline and
endline compared to health workers in pure control facilities—the increase is
significant at 99%. But this is not true for health workers in DFF facilities in
Cameroon and Zambia. Health workers in DFF facilities in Nigeria also ex-
perienced a 0.92 standard deviation increase in their job satisfaction between
baseline and endline compared to health workers in business-as-usual facil-
ities (Figure 5B).

Figure 7 presents the DID coefficient for the treatment effect of ES on
health worker motivation (Figure 7A, Left), and satisfaction (Figure 7B,
Right) in the countries of Cameroon and Kyrgyz Republic. We don’t find
any significant effect of the intervention on motivation or job satisfaction
for health workers in facilities that received ES compared to health workers
in business-as-usual facilities.

Lamba et al.

motivation in two contexts, and improved satisfaction in
five contexts. Our EFA does not enable us to unpack overall
motivation into intrinsic and extrinsic motivation in all the
six country contexts, as the scales do not capture the entire
continuum of types of motivation in self-determination the-
ory. However, using the subconstructs of motivation driven
by elements of intrinsic motivation such as Self-Concept in
Nigeria, Tajikistan, Zambia, and Zimbabwe, we do not find
any evidence of intrinsic motivation crowding out in either
of these four countries (and a statistically significant positive
effect on motivation driven by Self-concept in Nigeria).
Comparing PBF to notable supply-side alternatives of DFF
and ES, we also did not find evidence of significant impacts.
Our study findings suggest that PBF interventions either do
not typically affect health worker M&S above and beyond
business-as-usual or other policy alternatives or they increase
measures of M&S. Our findings do not provide any empirical
backing for the popular critique of PBF interventions that they
crowd out intrinsic motivation. PBF remains a viable interven-
tion in terms of impacts on worker M&S. PBF as a policy tool
is principally targeted towards increasing the coverage of
health services, the quality of health services, or both (see
De Walque et al. 2022). In the settings studied here, PBF
does not negatively and inadvertently impact worker M&S
in the course of striving to achieve these goals.’

Aswe are interested in a broad-based examination of the ef-
fects of PBF on health worker motivation, it is this overarching
takeaway—that PBF did not reduce health worker M&S and
in fact at times increased it—that takes precedence over a par-
ticular result from one country or program comparison. We
reiterate that the six studies we leverage were designed to be
harmonized and pooled for exactly such a cross-cutting take
on the impacts of PBF—principally on targeted outcomes
such as service availability and quality as well as on health
worker motivation and satisfaction. Further, we believe this
sort of overarching look at the effects of PBF are particularly
important when it comes to health worker motivation and sat-
isfaction. Other work (Deci and Ryan 1985, Gneezy and
Rustichini 2000b, Ariely et al. 2009, Lohmann, Muula,
et al., 2018) has raised significant concerns about the long-
term damage to health systems from short-lived PBF programs
via the specific channel examined here, detriments to health
worker motivation and satisfaction. Rather than provide evi-
dence from a single country study, we show quite broadly
(from six disparate settings) that PBF did not degrade health
systems through this channel of concern.

We note that while the concern for worker motivation ex-
plored here involves a degradation of ‘intrinsic’ motivation,
occupational psychologists’ views of worker motivation in-
volve a variety of dimensions that can be said to partially con-
stitute both intrinsic and extrinsic motivation factors. These
factors include the importance of working conditions and
job resources (Bakker and Demerouti 2007), compensation
perceived to be fair (which has antecedents in the psychology
literature back to (Adams 1963)), career growth and oppor-
tunities for professional development, fostering a facility

? Changes in behavioural responses to PBF other than those due to

changes satisfaction or motivation, such as “gaming”, may be more conse-
quential for program performance. It is hard to assess the relative sizes of
changes to motivation and to willingness to misreport or engage in other
forms of “gaming”, although at least one study suggests that, in a
lab-in-the-field setting, reputational concerns greatly limit the extent of the
“gaming” response among health workers in Nigeria (Bauhoff and
Kandpal, 2024 ).
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Figure 5. Treatment effect (%) from estimating DID for the effect of DFF (compared with business-as-usual) on overall health worker motivation and
satisfaction. Notes: outcome variables have been normalized. Coefficient plots show 95% and 99% confidence intervals for coefficients derived from
estimating DID models, which include all individual health worker level controls available at the country level.
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Figure 6. Treatment effect (%) from estimating DID for the effect of PBF (compared with enhanced supervision) and enhanced supervision (compared
with business-as-usual) on overall health worker motivation and satisfaction. Notes: outcome variables have been normalized. Coefficient plots show
95% and 99% confidence intervals for coefficients derived from estimating DID models, which include all individual health worker level controls available

at the country level.

environment that is supportive for interpersonal expression
and learning (Edmondson 1999), and pro-social motivations.
Some of these dimensions can, in principle be improved by
PBF or DFF, rather than degraded, and indeed the findings
from these six countries are consistent with some degree of im-
provement or stasis in these dimensions. Other dimensions re-
flect management styles and other factors largely unrelated to

the form of facility payment. Future work can explore how
health system managers should effectively intervene to im-
prove health worker motivation and satisfaction in the context
of a change in the economic incentives presented at the facility
or provider level. Policy reforms principally directed at work
motivation and satisfaction to explore alongside PBF (or as
a standalone) might include the introduction of supportive
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Figure 7. Treatment effect (%) from estimating DID for the effect of enhanced supervision (compared with business-as-usual) on overall health worker
motivation and satisfaction. Notes: outcome variables have been normalized. Coefficient plots show 95% and 99% confidence intervals for coefficients
derived from estimating DID models, which include all individual health worker level controls available at the country level.

supervision or the offer of career development services (Bailey
et al. 2016, Kok et al. 2018, Mbilinyi et al. 2011).

Our analysis certainly has some limitations. First the as-
sessed constructs of motivation and satisfaction were not con-
sistently measured across the six countries and therefore we
present results separately for each country rather than conduct
a pooled analysis. Second, the assessed individual characteris-
tics of health workers differed across the six countries and
therefore we control for different sets of health worker charac-
teristics in each context. However, we show that our results
largely do not change if we use the more limited vector of con-
trols common to each country. Third, the same health worker
was not interviewed at baseline and endline and—it is possible
that health worker composition changed systematically in PBF
facilities compared with control facilities and these changes
may be correlated with outcomes. Therefore, we include con-
trols for the cadre of the health worker who was interviewed,
as well as other worker characteristics, to mitigate this con-
cern.'” Finally, the period of study in each of the six countries
varies but the implementation period lasts for approximately
two to three years across the six settings (see Supplementary
Table 20). It is possible that potentially demotivating effects
of the PBF intervention occur over a longer horizon than three
years and therefore we would not be able to identify such ef-
fects here. However, previous literature that investigates de-
motivating effects of financial incentives on pro-social
behavior (either in experimental or volunteer settings) identi-
fies such effects over a much shorter timeline—on the order of

10" Interestingly, since the data structure in all six countries contains a

panel of facilities and not health workers, we can estimate a specification
with facility fixed effects. While controlling for all invariant facility charac-
teristics, including average worker characteristics across periods, the facility
fixed effect will also capture some component of the main treatment effect
and therefore is not a preferred specification. Nevertheless, the results are
quite consistent with the main set of results presented—worker motivation
increases in 2 of 6 countries and satisfaction in 3 of 6 countries.

weeks or months—than the average three-year period investi-
gated here (Upton 111 1973, Frey and Goette 1999, Gneezy and
Rustichini 2000a).

Supplementary data

Supplementary data is available at Health Policy and Planning
online.
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based in HICs. The reason for this is as follows. This paper is a
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come countries. The data was originally collected for impact
evaluation studies of performance-based financing interven-
tions in each country. Associated impact evaluations studies
published elsewhere included authors from countries studied.
The authors of this study downloaded the data from the
World Bank Microdata Catalogue and harmonized the data
to carry out a synoptic meta-analysis which includes all six
countries to ask a different question than that asked in main
impact evaluation studies. We are interested in examining the ef-
fect of performance-based financing on health worker motiv-
ation and job satisfaction while the main impact evaluations
studied health indicators as outcome variables. Given that this
study is not part of the original impact evaluation for one
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specific country we did not involve local researchers in the con-
ceptualization and analysis for this study.
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