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Abstract
This study finds a surprising correlation between the engagement of Program-forResults (PforR) Financing, a results-based financing mechanism started by the World
Bank in 2012, and the corruption in a beneficiary country. Countries using the program
tend to have higher corruption.

It was expected that an external intervention of a

results-based financing program would be associated with a lower level of corruption
in the government. Regression models built on the empirical literature used the control
of corruption index as the dependent variable and the dummy independent variable
indicating whether the country participated in the PforR controlling for significant
influences on corruption. The results of the regression indicate that the engagement of
PforR is unexpectedly negatively associated with the cleanliness of governance, that is,
the engagement of PforR appears to worsen the level of corruption in the government.
The probable explanation for the results may be the reverse choice, which means that
the World Bank is more likely to apply this mechanism to the operations in the countries
with higher level of corruption. In addition, overestimates of the inputs in the program
operations may also be a reason for higher corruption.
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I.

Introduction

Corruption, defined as “the abuse of entrusted power for private gain”, has been
recognized as the greatest obstacle to economic and social growth around the world. It
creates potential to the existence of economic diminution, inequality, failure of public
services, fragility and conflict in a country. Conservatively speaking, the amount of
annual bribery payments is about 1 trillion US dollars. As a result, the costs deriving
from the bribery payment reach up to about 2.6 trillion US dollars every year, which
represents around 5 percent of total international GDP. Each year, Transparency
International publishes corruption perception index as an indicator for cleanness in
governance.

Figure 1. World Control of Corruption Map
Source: World Governance Indicator, the World Bank
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Figure 1 shows the distribution of control of corruption in the world in 2016. From the
map, we can see that a large area of the world is still covered by dark blue and medium
blue, which means that the corruption level is still very high in the world.
In the field of international development, corruption is one of the largest threats to
development of beneficiary countries. African States are suffering from the annual loss
of 148 billion US dollars, approximately 25 percent of their GDP due to corruption. The
utilization of funds is strongly harmed by corruption too. For example, every year, about
20 to 40 percent of total development aid funds disappear because of corruption. Take
the World Bank as an example, up to 130 billion US dollars from World Bank has been
misused since 1949. The accountability and responsibility of the international financial
institutions are undermined by corruption to a great extent. As a result, donors hesitate
about their donations to development.

Many anti-corruption efforts have been taken to reduce the possibilities and costs of
corruption. During the Anti-Corruption Summit, May 2016, the World Bank reaffirmed
its commitment in strengthening the capacity of beneficiary countries to realize their
commitments to reduce corruption and extend anti-corruption reforms in public
contracts. In general, those anti-corruption efforts seek to be effective in two
dimensions: 1) Reducing corruption in the beneficiary countries during the
implementation of development programs and projects; 2) Reducing corruption in the
governance of beneficiary countries.
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The idea of payment or financing mechanisms based on “results”, “outputs” and
“outcomes” is one of the new instruments that has come to light. Results-based
financing approaches, once initiated, have spread rapidly in the use in international
development. The approaches provide incentives for the beneficiary countries to
achieve qualified outputs and outcomes, which improves the performances of
operations. Results-based payments are usually carried out together with its policies in
confronting fraud and corruption. Those that make payment for program results include
the Global Partnership and Results-Based Financing for Health. A number of countries
or communities are using it as an instrument for performance enhancement. For
example, the European Union has been developing the results-based mechanisms as a
component of aid in multi-annual financial framework since 2014. The UK Department
for International Development also tried Cash on Delivery Aid in its projects such as
Education Improvement Project in Ethiopia.

Program-for-Results (PforR) Financing is a typical result-based financing instrument
developed by the World Bank to promote sustainable development and improve the
efficiency and effectiveness of expenditures since 2012. Its guidelines address fraud
and corruption that may occur with the preparation and implementation of programs,
which identifies confronting fraud and corruption as one of its main goals. This paper
examines the statistical correlation between the engagement of PforR programs and the
corruption indicators of beneficiary countries of the World Bank, to examine partially
the relationship between results-based payments and corruption reduction.
-3-

II.

Background and Literature Reviews

A. The History of Program-for-Results (PforR) Financing and Its Effort in Combating
Corruption
The PforR instrument is the third financial instrument approved by the World Bank
since the establishment of the Bank in 1944. It is also the first instrument that directly
gives disbursement based on results. As one of the three complementary financing
instruments in the Bank, PforR is mainly responsible for the financing of programs
while the other two are focusing on the financing of projects and policy or institutional
support. According to the policy document from the World Bank, the four PforR
operation’s main characteristics are: 1) it finances and supports programs of borrowers;
2) the disbursements are executed based on the achievement and verification of agreed
results; 3) financed programs focus on capacity building; and 4) monitoring and
supervision on utilization of money are implemented by the Bank.

As a phased evaluation, Independent Evaluation Group (IEG) of World Bank Group
conducted an evaluation on the early design and implementation of PforR in the year
of 2015. In 2016, Center for Global Development (CGD) also assessed the first 35
operations of PforR. Both reports reflected on the success of PforR in providing
incentives for performances. With good praise and expectations, PforR operations have
spread all over the world. As of 2018, PforR has been implemented in 33 countries with
another seven under preparation.
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The document ‘Guidelines on Preventing and Combating Fraud and Corruption in
Program-for-Results Financing’ was carried out attached with PforR. The guidelines
have made detail descriptions on the definitions of fraud and corruption and required
borrowers’ actions to prevent fraud and corruption on the program level. The
publication of the guidelines stated the aim of PforR in fighting against fraud and
corruption.

B. Policy Implications
This article examines the hypothesis that the engagement of PforR program and the
corruption indicators in the beneficiary countries of the World Bank are negatively
correlated. If indeed this hypothesis is supported, we can say the following:
1. The programs or projects through PforR financing may have impact on reduction
of corruption in a country. Since PforR financing is a typical results-based financing
mechanism, the conclusion would be a strong implication that the interventions of
results-based financing development projects or programs could help to reduce the
corruption in beneficiary countries.
2. The corruption level of a country could also determine if it is a participant in a PforR
financing program. For example, governors from a highly corrupted country may
be more willing to make the country engage in non-results-based projects that would
make it easier for them to extract personal benefits from the operations. This
dimension also indicates that results-based financing operations may set more
limitations for corruption.
-5-

The implications from the support of the PforR-corruption connection could be a signal
for donors and international financial institutions to spread results-based financing
mechanisms into more operations to improve the performances and efficiency of their
development work.

C. Previous Literature
1. Indicators of Corruption
There are two most widely used indicators of corruption in the world: Control of
Corruption (CC) index from the World Bank and Corruption Perception Index (CPI)
from Transparency International. CC is an index included in the World Governance
Indicators that quantify corruption on a scale from -2.5 to 2.5. The data are gathered
based on empirical studies of other data sources. The higher the scale is, the less the
corruption is. The CPI is calculated through surveys of other data sources on the citizens’
perception of how their government are corrupted. The scale of CPI used to be from 10 to 10, but changed to be from -100 to 100 after 2012.

Besides these two indicators, also other indicators measure the level of corruption such
as Business Environment and Enterprise Performance Surveys (BEEPS) from European
Bank for Reconstruction and Development and Index of State Weakness in the
Developing World from Brookings Institution. Malito (2014) reported on the
summaries of those indicators and categorized them into three types: 1) survey-based
corruption indicators, 2) global governance indices, and 3) state capacity indices.
-6-

However, whether the third type can be included as an accurate measure of corruption
still remains a question. Thus, in this article, the indicators used are still CPI in the first
type and CC in the second type.

2. Factors Correlated with Corruption: Effects and Causes
Most previous studies have reported on the negative impact of corruption on social
development indicators. Those indicators can be categorized to include: 1) macroeconomic and demographic indicators such as GDP, total population and levels of
education; 2) public governance indicators such as public spending on health and
education and profitability of public investment; and 3) social indicators such as level
of equality. Krueger (1974) suggests that corruption could generate a “rent”, which is
collected from those who want to benefit through bribing; wasteful and illegal
competition for public resources may be created. Myrdal (1989) stated in his article that
civil servants would delay the work in order to create a chance for bribe.

Shleifer and

Vishny (1993) proved in a qualitative way that corruption would harm the industrial
growth in marginal profit. Mauro (1995) demonstrated that corruption negatively
influence the profitability of investment, GDP growth and numbers of people who
accepted primary and secondary education. Tanzi and Davoodi (1997) illustrated the
negative impact of corruption on four aspects of economic growth: lower public
revenues with higher public investment, lower operations and maintenance
expenditures including education and health and lower quality of infrastructures. Wei
(2000) observes the significantly negative effect of corruption on foreign direct
-7-

investment. Nieves Zuniga (2017) from Transparency International indicated in its
research that corruption would have negative impact on equality.

Causes of the corruption are also various through different researches. One
phenomenon observed from the previous literature is that those factors listed in the
effects of corruption appear frequently in the causes of the corruption. One reason for
the phenomenon may be many empirical studies can only demonstrate the correlation
instead of “causal direction” between corruption and other factors. Some scholars find
a positive correlation between corruption and total population through cross-national
studies (Treisman 1999). Public spending is observed to raises the level of corruption
because it gives rise to rent-seeking activities, which are the activities for civil servants
to obtain economic gain without benefiting the society (Goel and Nelson 1998) . Nieves
Zuniga (2017) from Transparency International also stated the positive effect of
inequality on corruption.

There are also some other causal factors that are not listed in the effect of corruption.
Most of those factors exist in the field of public affairs. Fisman and Gatti (2002) find
that the share of subnational expenditures, which indicate the level of decentralization
of a country, reduces the level of corruption. The increase in using merit-based
recruitment (Evans and Rauch 2000) and the rising in public sector salaries
(Rijckeghem and Weder 2001) are discovered to reduce the level of corruption. World
Bank (1997) reported that the quality of judiciary improved the reduction in the level
-8-

of corruption. The Bank used the predictability of the judiciary as an index and found
significant negative correlation between the index and corruption.

3. Results-Based Financing, Program-for-Results Financing and Corruption
The mainstream researches on the relationship between results-based financing and
corruption hold the opinion that results-based financing could reduce corruption. The
word “corruption” mostly refer to the corruption in the foreign aid process. Kenny and
Savedoff (2013) illustrated the effect of results-based financing on reducing corruption
through qualitative comparison between results-based models and the traditional inputtracking models and showed the limited spaces and high failure costs in results-based
models for misuse of resources. Eldridge and TeKolste (2016) also supported this
perspective in proving the alignment of RBF with Campbell’s Law (1979): the more
any quantitative social indicators are used for social decision-making, the more subject
it will be to corruption pressures. The intervention of results-based financing
mechanisms adds more quantitative indicators in decision-making and creates more
pressures for the intentions to distort and corrupt the social processes.

Since PforR has just been in operation for a short time, there is currently no literature
directly reflecting the relationship between PforR and corruption. Even the report from
IEG (2016) can only show that the anticorruption guideline is not wrongly operated
before the two-year review of PforR.

-9-

4. Areas for Further Research
The existing research on factors that are correlated with corruption mostly focus on the
field of economy, society, politics and governance. However, external interventions
may also be an important incentive for reducing corruption. Most of the countries with
low performance in anticorruption are developing and underdeveloped countries. One
characteristic of these countries is that they are accepting international aids from
international financial institutions. Thus, whether those external efforts in
anticorruption attached with receiving aid will have an impact on corruption reduction
in those countries is still an open question.

The existing literature on relationship between PforR, or results-based financing, and
corruption have not accessed the field of empirical study. There are only qualitative
analyses to demonstrate the effect of results-based financing on anticorruption.
Although there is previous performance, evaluation reports for results-based financing
programs and projects, those reports mostly disclose their efforts for anticorruption in
the program or project level. The reports on effect of those operations on corruption
reduction in the beneficiary countries are lacking.
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III. Hypothesis and Model
A. Hypothesis
This article tests the hypothesis that there is positive correlation between the
engagement of PforR Programs and the corruption indicators among the beneficiary
countries of the World Bank.

B. Methodology and the Models
This article uses the combination of ordinary least squares (OLS) linear regressions and
fixed effects (FE) regressions to test the hypothesis mentioned above. There are two
widely used indictors for corruption in the World: Corruption Perception Index (CPI)
developed by Transparency International and Control of Corruption (CC) developed by
the World Bank. According to Malito (2014), CPI is a survey-based corruption indicator
that reflects local citizens’ perception on the level of corruption in their governments
and CC is a global governance index based on other empirical research and databases.
The paper aims to identify the correlation between the external intervention from
financing mechanisms of development programs and the corruption in governance.
Thus, CC is the more proper indicator for corruption under this situation.

The literature has demonstrated that several factors are correlated with corruption.
Although the literature is overstated, as causal words such as “causes” and “effects” are
used, there are no illustrations on causal directions of such factors in the regression
models. Thus, this article still treats the relationships as “correlation”. Important
- 11 -

variables associated with corruption include 1) economic and demographic factors
including GDP growth rate (Mauro, 1995), GDP Per Capita (Haan and Seldadyo 2005),
foreign direct investment as percent of GDP (Wei, 2000), total population (Treisman,
1999), 2) public governance factors including: government expense as percentage of
GDP (Goel and Nelson 1998), public expenditure on health as percentage of GDP
(Tanzi and Davoodi, 1997), public expenditure on education as percentage of GDP
(Tanzi and Davoodi, 1997)1, LOCAL Government Expenditure Rate (Fisman and Gatti,
2002), Rule of Law (Haan and Seldadyo, 2005), and 3) Social indictors including:
Income Share Held by fourth 20% (Zuniga, 2017). Table 1 and 2 depict the models
applied in this analysis.

1

Theoretically, public expenditures on health and education can be combined as one variable because they are
both expenditures on social development and they are both negatively correlated with the level of the corruption
according to the literature. However, considering that some countries report data for only one, this article will use
them separately in the models.
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Table 1. Definition of Variables and Calculations1
Yi = β0+ β1X1 + β2X2 + β3X3 +β4X4 +β5X5 +β6X6 +β7X7 +β8X8 +β9X9 +β10X10 +β11X11 +e
Where:
Y1 = CC
Control of Corruption Index between -2.5 to 2.5, higher score means lower level of
corruption
X1 = PFORR (Key variable)
Country has an operation using PforR in that year = 1
X2 = GDP_GROWTH
Annual GDP growth rate of a country
X3 = GPC
Annual GDP per capita of a country
X4 = FDI
Annual foreign direct investment as percentage of GDP in a country
X5 = EXPENSE
Annual government expenditures as a percentage of GDP in a country
X6 = Revenue
Annual Government revenue as a percentage of GDP in a country
X7 = EXP_HEALTH
Annual domestic government expenditure as a percentage of GDP on health in a country
X8 = LOCAL_EXP
Annual local government expenditure as a percentage of total public expenditure in a
country
X9 = CHI
Annual coefficient of human inequality in economics, health and education in a country
X10 = Ln(POPULATION)
The natural logarithm of annual total population of a country
X11 = RULE
Perceptions of the extent to which agents have confidence in and abide by the rules of the
society, ranging from -2.5 to 2.5. Higher score means more confidence.
X12 = RULE*FDI
The interaction variable equals to RULE times FDI
X13 = IDA2
The country is a borrowing country of international development association (IDA) = 1
e = Unexplained Variances; Error Term
β0 = Y-intercept
β1, β2, β3, β4, β5, β6, β7, β8, β9, β10, β11, β12, β13 = Coefficients of respective independent variables;
partial slope coefficients.
Sources of Variables: Y1, X1-X8, X10-X13 are from World Bank; Y2 is from Transparency
International; X9 is IMF.
1

The model will be exhibited in both ordinary linear regressions and fixed effect formats, the classification
variable for fixed effects will be the year from 2012-2016.
2
IDA is used as an indicator for the development level of a country. Most of the IDA countries are
underdeveloped countries and most of the IBRD countries are developing countries.
- 13 -

Table 2. Variable Matrix and Rationale
Definition

Variable Name

Expected Sign

Justification

CC

N/A

Malito, 2014

PFORR

+

GDP_GROWTH

+

GPC

+

FDI

-

EXPENSE

-

REVENUE

+

EXP_HEALTH

+

LOCAL_EXP

+

CHI

+

Zuniga, 2017

Ln(POPULATION)

-

Treisman, 1999

RULE

+

RULE*FDI

-

IDA

-

Dependent Variables
Y

Variable indicating the level of
corruption through measuring
governance

Independent Variables
X1

Dummy variable indicating the
engagement of PforR Program

X2

Variable indicating GDP
growth

X3

Variable indicating GDP per
capita

X4

Variable indicating foreign
direct investment

X5

Variable indicating total
government spending

X6

Variable indicating total
government revenue

X7

Variable indicating government
expenditures on health

X8

Variable indicating the level of
decentralization

X9

Variable indicating the level of
equality

X10

Variable indicating total
population

X11

Variable indicating social
submission to the law

X12

Kenny and
Savedoff, 2013
Mauro, 1995
Haan and
Seldadyo, 2005
Wei, 2000
Goel and
Nelson,1998
Goel and
Nelson,1998
Tanzi and
Davoodi, 1997
Fisman and
Gatti, 2002

Haan and
Seldadyo, 2005

Variable indicating interaction
of foreign direct investment
and social submission to the
law1

X13

Variable indicating the
development level of the

Mauro, 1995

country

1

The interaction is added because of a consideration that higher foreign direct investment may be correlated with
higher social submission to the law because foreign investors may be more willing to invest in a country with strong
social regulations.
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IV. Data Description
A. Data
According to the lending groups of the World Bank, there are 144 countries receiving
WB loans in 2012-2017 time period analyzed here. Of which, 69 countries borrowed
from International Bank for Reconstruction and Development (IBRD), 59 countries
borrowed from International Development Association (IDA) and 16 countries
borrowed from both. Since the PforR Program was carried out in 2012, the data consist
of the values of the indicators for which 35 of those 144 countries participated in the
program from 2012 to 2016, which results in a sample of 720 country-time data points.

The data for economic and demographic factors and social factors are collected from
World Development indicators in the databank of the World Bank. Public governance
factors are gathered through World Governance Indicators in the World Bank and
Government Finance Statistics in the IMF. Due to various reasons including political
instability in the local countries and invalid connection between the countries and the
international organizations, many data points are missing. There are about 59 countrytime data points that have values for all the controlling factors.

B. Descriptive Statistics
It is well known that the level of corruption is correlated with public finance, but some
scholars hold different perspectives. For example, Goel and Nelson (1998) think that
higher public spending provide places for rent-seeking activities and will give rise to
corruption. Rent seeking activities here are attempts to increase officers’ share of
- 15 -

existing public wealth without creating new wealth for the government. Others, such as
Shleifer and Vishny (1993) think that corrupted public agents tend to favor more
efficient public spending so the public spending is negatively correlated with the level
of corruption. The reason that lower wage generates more corruption supports that
perspective too. That is, bribes may be considered an efficient mechanism to raise
wages. Table 3 shows a comparison between countries with higher public spending to
GDP rate and countries with lower public spending to GDP rate on their average CC
and its net change between 2012 and 2017.

Table 3. Net Change in Control of Corruption in Beneficiary Countries of the
World Bank by Government Expense Level, 2012-2016
Government Expense

No. of

to GDP Rate

Observations

Low spending 020%
Medium spending
20-40%
High spending 4060%

Average CC 2012

Average CC 2016

Net Change

28

-0.56

-0.53

0.03

99

-0.51

-0.55

-0.04

15

-0.14

-0.23

-0.09

Source: Transparency International

The table shows that the lower government spending countries had a larger increase in
corruption. This is why a negative sign is expected for the coefficient of the variable
“EXPENSE” (which measures government spending) in the model. The table measures
the correlation between the level of corruption and the public expenditure and shows
the possible endogeneity, which happens when the error term is correlated with
independent variables, in the model if the government expense is not included.
- 16 -

Although Kenny and Savedoff (2013) used to demonstrate why results-based financing
could reduce corruption, there is no empirical evidence for the conclusion. Thus, to
have a preliminary sense on how the level of corruption has changed overtime among
countries who have engaged and not engaged in PforR financing, this article depicts a
comparison between those two types of countries over time. As Graph 1 shows, the
countries who engaged in PforR financing have a lower average CC score, which means
a higher level of corruption, than the countries who did not engage in PforR in the year
of 2012. As time passes, the average CPI score of PforR countries has gradually
exceeded that of non-PforR countries, which indicates the possibility of the correlation
between corruption reduction and the engagement of PforR.

Figure 2. Average Control of Corruption of Beneficiary Countries, Engaged and
not Engaged in PforR, 2012-2016
Source: The World Bank
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Besides the results showed in graph 1, it is also concerned that whether the development
level could be correlated with the external intervention from PforR financing on
corruption. Table 4 illustrates that for IDA countries, which means a lower development
level among beneficiary countries of the World Bank, the countries that have
participated in PforR Program have a higher corruption level than those countries that
have not participated, but the phenomenon is reverse for non-IDA countries. That
indicates that correlations between PforR Participation and control of corruption may
differ by development level of a country.

Table 4. Control of Corruption by Program Participation in IDA Countries and
Non-IDA Countries, 2012-2016
PforR Participation

Control of Corruption
IDA Countries

Non-IDA Countries

Yes

-0.656

-0.307

No

-0.636

-0.323

Source: World Governance Indicator, the World Bank

Among all the control variables, the level of decentralization (Fisman and Gatti, 2002)
and the social submissions to the law (Haan and Seldadyo, 2005) have demonstrated
the strongest significance in correlation with corruption. Table 5 exhibits the means of
control of corruption scores grouped by the level of decentralization and social
submission to the law in IDA and non-IDA countries to see whether those correlations
are also different by level of development. The boundary lines for separating high level
and low level in two variables are the medians, which are 13.32 in local public
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expenditure as a percentage of total public expenditure and -0.53 in scores of social
submission to the rules.

Table 5. Control of Corruption by Local Expenditure and Rules in IDA
Countries and Non-IDA Countries, 2012-2016
Control of Corruption
IDA Countries

Non-IDA Countries

High

-0.630

-0.330

Low

-0.723

-0.276

High

-0.041

-0.038

Low

-0.991

-0.872

Local Expenditure

Rules

Source: World Governance Indicator, the World Bank

As table 5 indicates, the correlation between the level of decentralization and control of
corruption may differ according to development level of a country, but the correlation
between social submissions to the law may not. That means previous literature on the
level of decentralization and the level of corruption may be biased because of omitted
variables including the level of development. This needs to be further explored in the
regressions below. Besides, as the difference between control of corruption scores of
high-rules countries and low-rules countries are very large in both IDA and non-IDA
countries, we can see a likely correlation between social submission to the law and the
corruption level.
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V. Analysis
A. Regression Results
Four models are constructed to test the hypothesized connection of corruption and the
WB’s results oriented loan program; it was expected that participation in the program
would be related to lower corruption. However, the opposite finding came into play.
Four models were used mainly because of data concerns. As the data about expenditure
on health only cover from 2012-2015 and not 2016, there are many missing data for the
indicator “local government expenditure as a percentage of total expenditure”, which is
the indicator to evaluate the level of decentralization. The same was the case for
expenditure on health variable. The models were as follows: the first one uses neither
of the variables, the second one adds expenditure on health, the third one adds local
expenditure and the last one adds both.

Model 1 simply drops either of the two expenditure indicators from the model in order
to use data from 2012 to 2016. Thus, the baseline scenario is a country that did not have
a PforR operation, was not an IDA country with all remaining interval ratio variables
held at their means at the starting point of the survey, which is 2012. With all other
factors constant, a government that had participated in a PforR program or project had
higher corruption as noted by a lower control of corruption score than a government
that had not attended a PforR program, which is not aligned with the hypothesis. The
government with a PforR operation averagely gained control of corruption score lower
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than the government without that operation by 0.11 in the world at 95% significance
level.

Among the control variables, the public expenditure and population perform a negative
significant correlation with control of corruption at 99% level. Government revenue
and the level of social submission to the law have a positive significant correlation with
control of corruption score at 99% level. These correlations are consistent to what are
found in the previous literature. However, the coefficient of human inequality is
positively correlated with control of corruption at 90% significance level, which means
that the higher the level of inequality is, the cleaner the government is in a country.
However, since Model 1 excludes the two indicators, there may be an omitted variable
bias, it is necessary to see the results of other regressions.

Model 2 adds the expenditure on health, which is a representative of operational and
maintenance expenditure based on the Model 1. The regression covers the year from
2012-2015. Comparing to the Model 1, the absolute value of coefficient of the
engagement of PforR program in the Model 2 is larger. The significance level is still
above 95%. It shows that the government who engaged in the PforR program has a
lower average control of corruption score than the government who did not engage in
the program by 0.113. As for the control variables, the correlation with population
becomes insignificant, the correlation with expenditure on health performs a 95%
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significance level and the level of inequality is still positively correlated with the control
of corruption in the model.

Model 3 adds the local government expenditure as a percentage of total expenditure,
which indicates the level of decentralization, based on the Model 1. It is mentioned in
the regression that this control variable contains a lot of missing values. Thus, we need
to confirm whether those missing values are randomly assigned between the control
group and the test group. Compared to Model 1, the coefficient of the independent
variable has decreased by about 0.02. Since the range of control of corruption goes from
-2.5 to 2.5, 0.02 is just 0.4% of the total range. Besides, the coefficient of the
independent variable in the Model 3 has the same sign as that in the Model 1. Thus, we
can say that the intervention of the new control variable does not change the coefficient
of the independent variable much. We can regard the missing values as randomly
assigned between the control group and the test group. The result of model 3 also shows
a negative correlation between control of corruption and the engagement of PforR at
95% significance level. Among the control variables, local government expenditure is
significantly associated with control of corruption, which illustrates that it is essential
to add this control. The significances of coefficients of foreign direct investment and
government revenue are changed with comparison to that in the Model 1.

Since there are some inconsistencies among the Model 1, 2 and 3, we construct Model
4 to solve those conflicts, based on assumption of the random allocation of missing
- 22 -

values in local government expenditure between the control group and the test group.
The result of the Model 4 supports the significant negative correlation between the key
independent variable and the dependent variable, which is not aligned with the
hypothesis. This may be interpreted from the perspective of causal direction. This
article originally assuming that the result-based financing would limit the space for
corruption in the government, but the World Bank may also choose whether to use this
financing mechanism based on the corruption level of the government. That is, it is
possible that the World Bank is more likely to use PforR financing mechanism in the
countries that are highly corrupted. Besides, there may also be the reason that if the
performance indicators are not well-designed in the PforR operations, more inputs will
be estimated to be needed in the operations, which give the space for the countries to
corrupt.

As for the control variables, the Model 4 demonstrates the significant correlations
between control of corruption and foreign direct investment, public expenditure,
expenditure on health, local government expenditure, coefficient of human inequality,
population and the social submission to the law. Most of them are aligned with the
conclusions from the previous literature except the coefficient of inequality. Zuniga
(2017) qualitatively illustrated that inequality would harm the cleanliness in the
governance. However, what is showed in the four models is that the higher the level of
inequality is, the lower the level of corruption is. Here is a supposition for interpreting
this phenomenon: in some countries with high level of inequality like Botswana, the
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high-class citizens do not need to corrupt to realize their optimal benefits because their
benefits are already maximized based on the social system.
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Table 6: Regression Results Using OLS for Control of Corruption
(1)

(2)

(3)

(4)

Yearly Control of Corruption in a Country
0.244
(1.30)
-0.106**

Constant
Dummy: PforR
GDP Growth Rate
GDP Per Capita
Foreign
Investment

Direct

Public Expenditure
Government Revenue

(-2.40)
-0.000419
(-0.12)
-0.00735
(-0.27)
-0.000833
(-0.24)
-0.00542***
(-3.44)
0.00992***
(3.46)

Expenditure on Health
Percentage of Local
Government Expense
Coefficient of Human
Inequality

-0.0134
(-0.06)
-0.113**
(-2.11)
-0.0015
(-0.41)
0.0033
(0.03)
0.000242
(0.06)
-0.0078***
(-4.08)
0.0109***
(3.48)
0.0309**
(2.49)

0.387
(1.29)
-0.12**
(-2.32)
0.00126
(0.17)
-0.00247
(-0.05)
0.0158***
(3.37)
-0.00471***
(-2.62)
0.00744
(1.24)

0.00882***
(4.41)
0.0184***
(4.73)
-0.0629***

0.0674
(0.19)
-0.131**
(-2.17)
0.0024
(0.31)
-0.00369
(-0.26)
0.0202***
(3.20)
-0.00552***
(-2.81)
0.0093
(1.39)
0.0273*
(1.68)
0.00856***
(3.96)
0.0193***
(4.43)
-0.0522**
(-2.54)
0.74***

0.00305*
(1.67)
-0.026***
(-2.84)
0.901***
(25.72)

0.00425*
(1.74)
-0.0176
(-1.65)
0.879***
(21.58)

0.00179
(0.40)

0.00164
(0.33)

0.0348***
(3.68)

0.037***
(3.78)

Dummy: IDA Country

0.0372
(0.82)

0.0624
(1.19)

-0.115
(-1.56)

-0.104
(-1.30)

Number of Observations
R-Squared
F-Statistic

474
0.7723
142.44

373
0.7746
103.08

168
0.8544
75.82

135
0.8706
62.63

Ln(Population)
Level of citizen obeying
the rule
Interaction: Rule and
Foreign
Direct
Investment

(-3.56)
0.777***
(11.30)

(9.89)

T-statistics are given in parentheses. *, **, and *** represent statistical significance at the 90
percent, 95 percent, and 99 percent levels. Expenditure on health only covers data from 2012-2015.
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B. Robustness of the Models
Based on the informal and formal tests on heteroscedasticity in the four models, we can
see significant heteroscedasticity. Thus, it is a good choice to use robust standard errors
in the regressions. Besides, since the data are the panel data from 2012-2016, using
fixed effects could be a good choice to reduce bias and variance. Table 7 shows the
coefficients and t values in the fixed effect models with robust standard errors. The
Models 5, 6, 7 and 8 respectively corresponds to the Model 1, 2, 3 and 4. The variables
with changes in the level of significance are highlighted in red. Comprehensively
speaking, most of the variables are not strongly changed in their significance, except
the variable that indicates whether a country is an IDA country or not. In Models 5, 6
and 7, IDA is significantly correlated with control of corruption score. In the fixed
effects models, Model 8 is less credible than Model 6, because in fixed effects models
the data are grouped by year and whether the missing values are randomly assigned in
each year cannot be confirmed. Thus, we would consider the significant correlation
between IDA and the control of corruption score and it is aligned with the conclusions
of previous literature.

The model specification errors tests contain the Link Tests and the Ramsey Reset Tests.
We mainly focus on the test results for the Model 4 here because it contains the complete
set of variables. In the Link Test, the p-value for _hat demonstrates significance and the
p-value for _hatsq demonstrates insignificance, which is the ideal result indicating that
the independent variables are specified correctly on the dependent variable. In the
Ramsey Reset Test, the p-value performs insignificance, which means
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Table 7. Regression Results Using OLS for Control of Corruption, Fixed Effects
and Robust Standard Error
(5)

(6)

(7)

(8)

Yearly Control of Corruption in a Country
Constant
Dummy: PforR
GDP Growth Rate
GDP Per Capita
Foreign Direct
Investment
Public Expenditure
Government Revenue
Expenditure on
Health
Percentage of Local
Government Expense
Coefficient of Human
Inequality
Ln(Population)
Level of citizen
obeying the rule
Interaction: Rule and
Foreign Direct
Investment
Dummy: IDA
Country
Number of
Observations
Number of Groups
R-Squared

0 .24
(1.11)
-0.109***
(-7.66)
-0.00022
(-0.05)
-0.00825
(-0.84)
-0.000613
(-0.24)
-0.00545***
(-4.71)
0.00997***
(5.17)

-0.0156
(-0.06)
-0.115***
(-5.38)
-0.00139
(-0.29)
0.00166
(0.04)
0.000419
(0.13)
-0.00782***
(-7.49)
0.011***
(6.04)
0.0307***
(6.75)

0.381
(1.07)
-0.13**
(-3.35)
0.00152
(0.20)
-0.00314
(-0.26)
0.0164***
(4.00)
-0.00481**
(-3.29)
0.00736
(1.24)

0.065
(0.16)
-0.142**
(-2.22)
0.00278
(0.26)
-0.00384
(-0.64)
0.0204**
(3.29)
-0.00549**
(-2.79)
0.0093
(1.39)
0.0276**
(3.26)
0.00853**
(4.43)
0.0193***
(23.01)
-0.0521*
(-2.45)
0.738***

0.00308***
(5.99)
-0.0258*
(-2.24)
0.899***
(38.42)

0.00425***
(9.53)
-0.0174
(-1.23)
0.878***
(28.16)

0.00882***
(5.57)
0.0186***
(10.31)
-0.0626**
(-3.21)
0.774***
(62.16)

0.00206
(0.66)

0.0019
(0.49)

0.0354***
(6.55)

0.0372***
(7.48)

0.0368***
(5.54)

0.0622***
(11.74)

0.113*
(2.77)

-0.107
(-1.95)

474

373

168

135

5
within=0.7723
between=0.7536
overall= 0.7723

4
within=0.7745
between=0.8645
overall= 0.7746

5
within=0.8550
between=0.5771
overall=0.8544

4
within=0.8708
between=0.4115
overall=0.8706

(34.65)

T-statistics are given in parentheses. *, **, and *** represent statistical significance at the 90
percent, 95 percent, and 99 percent levels.
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that we cannot reject the null hypothesis that the model has no omitted variables. All
the results of the diagnostics on the model specification errors meet the need to accept
the model. (See appendix for results of all diagnostics)

Based on the model diagnostics and the fixed effects models, we are concluding the
limitation of the models in the following aspects:
1) High heteroscedasticity. This limitation has the smallest impact on the models. As
demonstrated in the previous paragraph, this problem can be solved by using robust
standard error.
2) The missing values in the variable “local government expenditure as a percentage
of total expenditure”. Although we have made an assumption that it is randomly
assigned between the test group and the control group based on the fact that its
intervention does not largely change the coefficient of “PforR”, it cannot be totally
demonstrated because there is still a little change which is “0.02” in the coefficients
of “PforR” between the Model 1 and the Model 3.
3) The omitted variable of “wage”. Based on the literature reviews, the wage level of
the civil servants in the country is also a variable that should be considered.
However, due to the data limitation, it is not realizable in this article. What is
fortunate is the omitted variable test shows an insignificant result. However, this
only indicates that we cannot reject the null hypothesis, but it does not indicate that
we can accept the null hypothesis, which means that there is still probability that
the model contains omitted variables.
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VI. Policy Relevance
A. Relationships of Findings to Literature
None of the previous research empirically examined the correlation between resultsbased financing and corruption, but most of them explained why results-based
financing could reduce corruption or other misuse of resources in the development
operations. However, none of them illustrated empirically whether these external
interventions were associated with the change of governance and the reduction of statelevel corruption in beneficiary countries. Nevertheless, it is obvious that changing the
methods of “how to manage resources and administrative processes” do change the
working methods of civil servants if they want to reach the performances that are
required by results-based financing. Thus, this paper also expected the results-based
financing to reduce the country-level corruption. What is surprising in the regression
results shows us a negative correlation between the results-based financing mechanism
in the World Bank and the level of corruption in the beneficiary countries of the World
Bank. That is, program participation is not helpful.

For this phenomenon, the paper is

supposing two explanations:
1. The phenomenon may due to an effect of “reverse selection”. In the development
projects of the World Bank, beneficiary countries only apply for the fund based on
their needs and how the funds will be given is according to the World Bank’s
requirements and assessments. For countries with higher levels of corruption, the
World Bank’s assessment groups may be more likely to use the PforR in order to
ensure the efficient use of its resources. Thus, the correlation between control of
- 29 -

corruption scores and the engagement of PforR operations is more likely to be
negative.
2. Since the PforR Program only focuses on results, it will pay for the cost as long as
the performances of outcomes are aligned with the original plans. However, the
inputs and the goals of the operations are not possible to be estimated accurately
every time before the implementations. In most cases, the beneficiary countries will
apply for more resources in their original financing plans to make it easier to reach
the goals and in case the funding is not enough in later period. Once the required
inputs are highly estimated, there will be a space for the executors to corrupt.

Besides the correlation between the dependent variable and the main independent
variable, the paper also finds some inconsistencies with what have been found in
previous literature. Firstly, the variables that indicating domestic economic
development level were illustrated to be correlated with the level of corruption by
Mauro (1995), Hann and Seldadyo (2005). However, the regressions in this paper could
not find the significant correlation among those variables. That might be because Mauro
conducted a cross-national study but did not include variables indicating the level of
inequality and social submission to the law, which have been showed to be significantly
correlated with the level of corruption, in his regression. Hann and Seldadyo considered
both of the variables but did not include operational & maintenance expenses, which
are represented by expenditure on health in this paper, in their regressions. The lack of
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the variable indicating the wage level of civil servants in a country may also account
for these inconsistencies.

Another inconsistency is the correlation between the level of social inequality and the
level of corruption. According to Zuniga’s (2017) qualitative demonstration, the level
of corruption and inequality are positively correlated. However, this paper shows that
the control of corruption is positively associated with the coefficient of human
inequality, which means that the level of corruption and the level of social inequality
are negatively correlated. There are two possible explanations for the phenomenon:
1. In a society with higher level of inequality, the legislation system has already
endowed high classes most of the benefits and resources, which means that the
possession of wealth can be reached by legal processes easily. Thus, it is not
necessary for people who have powers to corrupt for profits.
2. It is difficult to detect the corruption in a society with higher level of inequality
because this society usually assigns less supervision rights to its citizens. Thus, the
corruption perception may be high, but proved corruption in governance may be
less.

However, the paper identifies that indicators for governance and how much citizen obey
the law are the most significant factors that correlate with the level of corruption, which
is aligned with the key findings of Tanzi and Davoodi (1997), Fisman and Gatti (2002)
and Haan and Seldadyo (2005). Thus, those variables that are perceived to be directly
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linked to corruption, such as public expenditure and the social submission to the law
are still with the main association.

B. Policy Recommendations
No matter which explanation above for the negative correlation between the level of
corruption and the engagement of PforR operations has more impact, the PforR does
not reach the expected effect. The possible improvement for the phenomenon can be to
strengthen supervision on the budgeting and resource management process for
financing plans. Currently, the inputs from the World Bank are mainly estimated based
on the financing and operational reports in local countries from the previous years. This
longitudinal comparison may have a potential risk for highly estimated inputs because
it is possible that previous funds for operations in this country were also lightly
estimated. Horizontal comparison, including the data from operations in other countries,
could also be added into estimation process. Besides, after-operation auditing could still
be implemented even if the performances required in the original plan are achieved.
This could be a “double insurance” for anti-corruption.

This paper also addresses the importance of governance efficiency and social
submission to the laws in anti-corruption process. Thus, in order to improve the effect
of results-based financing on fighting against corruption, a requirement on governance
efficiency and regulations improvement could also be added into the standard for
whether to pay or not.
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VII.

Conclusion

As correlation never means causation, there are still many spaces for further research,
specifically to find more predictive power. In the field of macro-finance and
macroeconomics, scholars including Morley (2015) consider forecasting models of real
economic activity to determine whether financial variables provide any marginal
predictive content for economic activity beyond economic activity itself to identify
whether financial systems in a country has an impact on real economic development.
The “predictive content” in the finance-growth realm includes the interest rate growth
and investment growth in the following years. Similar to this method, a forecasting
model of the level of corruption to determine whether the engagement of PforR
operations provides any predictive content (the reduction in the level of corruption)
require data in at least ten years and the data available for this paper only cover 5 years,
so this kind of model must wait further data availability.
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pforr
gdp_growth
gpc
fdi
expense
revenue
exp_healtha
chi
lgpopulation
rule
rulefdi
ida
local_exp
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1.0000
-0.2404
0.3020
-0.0540
-0.0996
-0.2414
0.3120
-0.1225
-0.0057
-0.1762
0.3657
-0.1903
1.0000
-0.0977
-0.3146
-0.0410
0.1914
-0.5776
0.2528
0.4578
0.3935
-0.7128
0.3653

gpc

1.0000
-0.0165
0.0272
-0.1415
-0.0364
-0.1546
0.0376
-0.3617
0.1994
-0.1186
1.0000
0.1060
0.1347
0.3091
-0.1222
0.0670
0.0216
0.3274
-0.1885
1.0000
0.3416
-0.2046
-0.3253
0.2185
0.0127
-0.1662
-0.0686
1.0000
-0.1434
-0.3441
0.3878
0.2991
-0.2258
-0.0272

fdi expense revenue exp_he~a

1.0000
0.1354
-0.1549
-0.0750
0.5234
-0.4320
1.0000
-0.1417
0.0145
-0.2147
0.3688

chi lgpopu~n

ida local_~p

1.0000
0.7417 1.0000
-0.3526 -0.3860 1.0000
-0.0638 -0.0003 -0.2311 1.0000

rule rulefdi

We can see the high correlation between gdp per capita and whether a country is the beneficiary country of
IDA. That is because IDA mostly support underdeveloped countries and the standard for categorizing the
development level of a country is mostly based on their GDP per capita.

1.0000
0.0272
-0.2017
-0.0749
-0.0280
-0.0680
-0.0581
0.2418
0.1753
0.0423
0.0535
0.2825
0.0791

pforr gdp_gr~h

Table 8. Variable Correlation

Appendix. Models Diagnostics
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Figure 3. Heteroscedasticity Informal Test without Expenditure on Health and
Local Government Expenditure
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Figure 5. Heteroscedasticity Informal Test without Expenditure on Health
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Figure 6. Heteroscedasticity Informal Test with All Variables
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2

Table 9. Heteroscedasticity: Formal Test
Heteroscedasticity Formal Test without Exp_Health and Local_Exp
Source |
Heteroskedasticity |
Skewness |
Kurtosis |
Total |

chi2
297.07
59.82
3.10
359.99

df
74
11
1
86

p
0.0000
0.0000
0.0783
0.0000

Heteroscedasticity Formal Test without Local_Exp
Source |
Heteroskedasticity |
Skewness |
Kurtosis |
Total |

chi2
270.67
50.53
2.92
324.12

df
87
12
1
100

p
0.0000
0.0000
0.0877
0.0000

Heteroscedasticity Formal Test without Exp_Health
Source |
Heteroskedasticity |
Skewness |
Kurtosis |
Total |

chi2
156.83
15.20
2.12
174.15

df
87
12
1
100

p
0.0000
0.2305
0.1449
0.0000

Heteroscedasticity Formal Test with All Variables
Source |
Heteroskedasticity |
Skewness |
Kurtosis |
Total |

chi2
132.21
31.95
0.94
165.10

df
100
13
1
114

p
0.0171
0.0024
0.3318
0.0013

Based on the formal test on heteroscedasticity, we can see high heteroscedasticity in control of
corruption.
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Figure 7. Model Specification Errors: Informal Test
There is no obvious model specification errors showed in the figure.
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Table 10. Model Specification Errors: Formal Test
Model Specification Errors Formal Test without Exp_Health and Local_Exp
cc |

Coef.

_hat | 1.062682
_hatsq | .0916282
_cons | -.0176813

Std. Err.

t

P>|t|

.033507
.0329094
.0186231

31.72
2.78
-0.95

0.000
0.006
0.343

[95% Conf. Interval]
.99684
.0269607
-.054276

1.128523
.1562957
.0189134

Model Specification Errors Formal Test without Local_Exp
cc |

Coef.

_hat |
1.0482
_hatsq | .0748604
_cons | -.0160879

Std. Err.
.0365937
.0367934
.0213039

t
28.64
2.03
-0.76

P>|t|
0.000
0.043
0.451

[95% Conf. Interval]
.9762422
.0025099
-.0579798

1.120158
.1472109
.025804

Model Specification Errors Formal Test without Exp_Health
cc |

Coef.

_hat | 1.002403
_hatsq | .0126574
_cons | -.0045751

Std. Err.

t

P>|t|

.0328118
.0353193
.0244946

30.55
0.36
-0.19

0.000
0.721
0.852

[95% Conf. Interval]
.9376181
-.0570786
-.0529383

1.067188
.0823934
.0437882

Model Specification Errors Formal Test with All Variables
cc |

Coef.

_hat | 1.000373
_hatsq | .0021843
_cons | -.0008473

Std. Err.
.0340899
.0352887
.0262808

t
29.35
0.06
-0.03

P>|t|
0.000
0.951
0.974

[95% Conf. Interval]
.9329395
-.0676204
-.0528333

1.067806
.0719889
.0511387

For the first and the second model, model specification error is possible to exist.
This may be due to two possible reasons: the omitted variables or the wrong model.
For the latter two models, model specification error is likely not to exist. This
means that the model specific errors in the first two models are most likely because
of the omitted variables.
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Table 11. Omitted Variable Test
a) Without Expenditure on Health and Local Government Expenditure
Ramsey RESET test using powers of the fitted values of cc
Ho: model has no omitted variables
F(3, 459) =
4.99
Prob > F =
0.0020
b) Without Local Government Expenditure
Ramsey RESET test using powers of the fitted values of cc
Ho: model has no omitted variables
F(3, 357) =
2.61
Prob > F =
0.0512
c) Without Expenditure on Health
Ramsey RESET test using powers of the fitted values of cc
Ho: model has no omitted variables
F(3, 152) =
3.22
Prob > F =
0.0244
d) With All Variables
Ramsey RESET test using powers of the fitted values of cc
Ho: model has no omitted variables
F(3, 118) =
1.82
Prob > F =
0.1466

The omitted variable test shows that there is more likely to be no omitted variables
after all variables listed in the variable matrix are added into the regression.
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