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Abstract 

The relationship between corruption and economic development is debatable. The preceding literature linked the 

inability of the developing countries to reach better development equilibrium to the hypothesis that “corruption 

sands the wheels of economic development”. This paper contributes to the corruption literature by redefining the 

corruption trap and its causes in Africa, since the previous studies on how to escape the high equilibrium corruption 

trap in Africa included few countries and only focused on income inequality as a cause of the trap. So, this paper 

aims at redefining the corruption trap in Africa using a sample of 41 countries. Then, it investigates the causes of 

the trap. The empirical findings provide evidence of the corruption persistence in Africa and show through Pairwise 

Dumitrescu Hurlin Panel Causality Tests that inequality levels, development levels, natural resources rents, per 

capita income growth rate as well as development assistance are the causes of the corruption trap. Thus, the 

difficulty of changing the high corruption equilibrium is associated with its persistence from one hand and its 

causes from the other hand, which must be incorporated to create more effective anti-corruption policies.   
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1. Introduction 

Seldadyo and Haan (2006) stated that corruption has different definitions in the literature which is reflected on the 

measures designed to capture corruption or its perception. The definitions of corruption have different focuses from 

the bureaucratic corruption to political corruption. Not only corruption has many definitions, but also it has mixed 

results when considering the association between corruption and development.  These mixed results are argued in 

the two hypotheses that “corruption greases the wheels of development” and “corruption sands the wheels of 

development”.   

“Corruption greases the wheels of development” hypothesis was introduced in the studies of Leff (1964) and Leys 

(1965). Leff (1964) showed that bureaucratic corruption could be beneficial for underdeveloped countries with 

inefficient institutions by increasing investments and hedging the effects of bad economic policies. While Leys 

(1965) raised controversial questions about the nature of corruption and that the moral consideration to oppose 

corruption is not the sole pillar in corruption analysis; as corruption is not always bad for growth and development.  

“Corruption sands the wheels of development” hypothesis was supported by significant number of empirical studies. 

For example, Mauro (1995) provided evidence that corruption is detrimental to economic growth. Tanzi and Davoodi 

(1998) added to Mauro’ s evidence that the reasons of this negative association between corruption and economic 

growth is that corruption increased investment but with negative effect on productivity. Also, corruption had a 

negative effect on the infrastructure quality as well as government spending on productive activities.   

The previous literature focused on the determinants of corruption as part of sanding and greasing the wheels of 

development hypotheses, as well as, the differentiation between the causes and consequences of corruption. For 

example, Ahmad and Aziz (2001); Benfratello et al. (2015); Asongu (2013); Chong et al. (2009) and Masud & 

Yontcheva (2005) studied different determinants of corruption such as public debt, foreign aid and political stability. 

The recent studies on the corruption determinants provided debatable results that differ when considering different 

countries and time periods. For example, Huynh & Nguyen (2020) and Baklouti & Boujelbene (2021) showed that 

there is a positive association between corruption, public debt and the size of shadow economy using data from the 

Arab world and the Asian developing countries. 

Consequently, two recent studies of Dwiputri et al. (2018) and Uslaner (2017) added to the literature of sanding the 

wheels hypothesis by introducing the concept of the corruption inequality trap in Asia and Africa. The corruption 
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inequality trap referred to the reciprocal influence between corruption and inequality levels. Based on the findings 

of these two studies, there is a gap in investigating the corruption trap as a definition and existence particularly in the 

African countries; because Uslaner (2017) referred only to Mali and Nigeria in his paper while analyzing data 

collected by surveys in 2002 and 2005. This means that the findings cannot be generalized on other African countries.   

Thus, this paper fulfills this gap by exploring the definition of the corruption trap in Africa. There are many questions 

associated with the corruption trap concept in Africa. Firstly, is corruption persistent in nature? Secondly, is it 

difficult to change the corruption equilibrium? Thirdly, what is the definition of the corruption trap and its causes? 

Finally, what is the correlation between the corruption level and its determinants? That is why, this paper uses two 

panel of African countries that have available data to reach conclusive generalizable evidence on the existence of the 

corruption trap and its causes. 

2. Literature Review 

From a theoretical point of view, De Sardan (1999) broke down the corruption propositions in Africa. The paper 

presented the idea that corruption as a concept is a complex that is imbedded in the culture. This culture is reflected 

in the logics of negotiation, gift-giving, solidarity, predatory authority and redistributive accumulation. The logics 

are part of the corruption complex which need to be considered when formulating effective anti-corruption policies.  

From an empirical point of view, Asongu (2013) provided evidence using panel data from 46 African countries that 

higher levels of development, more efforts to fight corruption and democratization were associated with lower 

corruption levels. In the report issued by the transparency international organization, Pring, C., & Vrushi, J. (2019) 

presented the findings of the Afrobarameter survey in which citizens reported that corruption increased, integrity of 

public officials was still questioned, governments were held responsible for not fighting corruption and also bribery 

was experienced in many levels of public services such as health care and education facilities.  

From a broader perspective, Stephenson (2020) reviewed the reasons of corruption as a self-reinforcing phenomenon 

and whether the incremental anticorruption reforms or the big push can be effective to break the high equilibrium 

corruption trap given that corruption has multiple equilibria. The high equilibrium corruption trap indicated that 

when corruption reaches high levels, this equilibrium is hard to be adjusted on the short run. So, corruption 

formulated a trap in which previous high levels of corruption affected the current levels of corruption.  

This concept of corruption trap raised the question of which policy is most affective in changing the high corruption 

equilibrium. On the contrary of the widely accepted hypothesis that the big push is the effective tool to handle the 

corruption as claimed by Collier (2006); Akerlof (2016); Bardhan (2006); Kingston (2008), Stephenson (2020) 

concluded that the incremental sustainable reforms are more effective in breaking the corruption trap.  

Dwiputri et al. (2018) broadened the corruption trap concept by investigating the link between corruption and income 

inequality. The findings proved that there was a reciprocal influence between corruption and inequality levels using 

panel data of 14 Asian countries and different models including OLS, Tobit and 2SLS models. These findings 

confirmed the existence of the inequality corruption trap in Asia. 

Furthermore, by using data from Mali and Nigeria between 2002 and 2003, Uslaner (2017) introduced the corruption 

inequality trap in Africa. The two cases were examples of the link between corruption and inequality as perceived 

by the respondents of the surveys in both countries. Besides, the author highlighted that despite the democratization 

efforts in many African countries, most of the countries were still suffering from the weak institutions and the high 

levels of inequality which deepened the effect of the inequality corruption trap on the economies that are specifically 

in the transition phase. This argument was supported by the results of You & Khagram (2005) on the vicious cycle 

of corruption and inequality using panel of 129 countries. 

From a complementary perspective, Sassi & Ben Ali (2017) studied whether the usage of technology affected the 

persistence of corruption in Africa given that the African countries exhibited high equilibrium corruption trap. They 

provided evidence that the law enforcement is the strongest factor in reducing the corruption level in Africa. While, 

the economic growth turned to be the weakest factor in affecting the corruption level although when economic growth 

increases, corruption levels decrease. Also, trade openness was associated with having higher levels of corruption.  

Elbahnasawy and Revier (2012) also pointed to the strong law enforcement as one of the determinants of reducing 

corruption, as well as, the existence of voice and accountability freedoms were associated with lower levels of 

corruptions. These findings were a reflection on the effectiveness of anti-corruption efforts; since the paper 

considered different potential determinants of corruption to study the variations across countries in different time 

periods while using two indexes of corruption for results robustness.  
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Moreover, Andrimihaja et al. (2011) highlighted that corruption is one of the causes of the fragility trap that provides 

an explanation of why the African countries are underdeveloped. The causes of the fragility trap are instability, 

insecurity, and corruption. The authors constructed their models based on the facts that 22 African countries are 

fragile states. Also, the weak governance of the institutions consisted of instability and high levels of violence, 

insecurity of the property rights, and institutional corruption. These factors lead to low levels of investments, 

decreasing the foreign aids since the donors are discouraged to give aid when there is weak governance. Hence, these 

countries are stuck in low growth equilibrium and high corruption equilibrium with low potential to break the fragility 

trap.      

Thus, after reviewing the corruption literature, there is a gap in exploring the corruption trap in Africa; since the 

results of the most recent study by Uslaner (2017) used data from Mali and Nigeria only and pointed to the trap as a 

reciprocal influence between corruption and inequality levels. Although the corruption was associated with different 

economic, social, political, legal and environmental determinants, the link between the corruption determinants and 

the concept of corruption trap is not explored comprehensively in the previous literature.  

To fulfill the gap, this paper will investigate the following research questions using panel data of African countries: 

a. What are the characteristics of the corruption trap? 

b. What are the causes of the corruption trap in Africa? 

c. What is the correlation between the corruption level and its causes? 

3. Data and Methodology  

3.1. Data and Stylized Facts 

To have robust evidence, two panels are considered. The first panel is unbalanced and consisted of 41 African 

countries that have available data. The second panel is balanced and consisted of 36 African countries from 2007 till 

2019. The countries for both panels are reported in the appendix. The variables are specified after reviewing the 

previous literature about the potential causes of corruption, and availability of data.  

The corruption level is measured using the Corruption Perception Index (CPI). While the potential causes of 

corruption are Freedom Index (FRI), GDP per capita growth rate (GDPC), Official Development Assistance (ODA) 

as percentage of GDP, Natural Resources Rents (NRR) as a percentage of GDP, Population density (PD), Population 

size (POP), CO2 per capita (CO2) and Human Development Index (HDI). The inequality is measured using the 

income shares of the Top 1 percent (T1) and Bottom 40 percent of the population (B40). These two measures are 

specified instead of the Gini Coefficient that was widely used in the previous literature due to the limited data and 

missing values of the Gini Coefficient for the African countries. Variables’ sources and description are provided in 

the appendix.  

The African countries, that are included in the unbalanced panel, have high levels of corruption (low values of CPI 

that are below 40 except for 6 countries that have CPI values that exceed 40) as shown in Graph 1 below.  Referring 

to the descriptive statistics of the countries in the unbalanced panel (provided in the appendix), Guinea-Bissau has 

the lowest average CPI that equals 12 (highly corrupt country), Ethiopia has average CPI that equals 29 (corrupt 

country) and Botswana has the highest mean value of CPI which equals 60 (moderate level of corruption).  
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Graph 1. The Corruption Perception Index mean values in the African countries 

Source: Author’s Calculations 

3.2. Methodology  

This paper implements a quantitative methodology using balanced and unbalanced panels to investigate the causes 

of the corruption trap in Africa. The methodology starts with testing the stationarity of the variables through panel 

unit root tests. Then, Pairwise Dumitrescu Hurlin Panel Causality Tests are developed to provide evidence about the 

causes of the corruption trap in Africa. Finally, Estimated Generalized Least Squares panel regressions are 

constructed to check correlation of the potential causes of corruption with the corruption levels.  

The linear regression form is as follows for the Unbalanced Panel  

CPIt =    β0 + β1 FRI+ β2 HDI + β3 B40+ β4 T1+ut   

While for the Balanced Panel, The linear regression form is as follows 

CPIt =    β0 + β1 HDI + β2 NRR+ β3 B40 +ut   

4. Findings and Discussion  

Firstly, the results of the unit root tests for the variables included in the unbalanced panel below in Table 1 show that 

the income share of the Bottom 40 percent of the population, the income share of the Top 1 percent of the population, 

HDI, CPI, Official development Assistance, GDP per capita growth rate, Freedom Index, and natural resources rents 

are stationary at all levels. On the other hand, CO2 per capita, Population density and Population size are non-

stationary. Referring to Table 2, the results of the unit root tests for the variables included in the balanced panel are 

the same as the unbalanced panel except for the freedom index which turned to be non-stationary.  
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Table 1: Panel Unit Root Tests’ Results (Unbalanced Panel) 

 Null: Unit root (assumes common unit root process) 

Levin, Lin & Chu t* 

Null: Unit root (assumes individual unit root process) 

Im, Pesaran and Shin W-stat 

 Statistic Prob. Conclusion Statistic Prob. Conclusion 

CPI -5.73888  0.0000 Reject -2.90063  0.0019 Reject 

FRI -3.58546  0.0002 Reject -2.06441  0.0195 Reject 

GDPC -10.2362  0.0000 Reject -7.39201  0.0000 Reject 

ODA -4.92945  0.0000 Reject -2.55736  0.0053 Reject 

NRR -5.77391  0.0000 Reject -2.51155  0.0060 Reject 

PD  2.64552  0.9959 Accept  11.0227  1.0000 Accept 

POP  2.65929  0.9961 Accept  10.7816  1.0000 Accept 

T1 -9.84848  0.0000 Reject -5.82578  0.0000 Reject 

B40 -8.61444  0.0000 Reject -5.05503  0.0000 Reject 

CO2C -3.53844  0.0002 Reject  0.19965  0.5791 Accept 

HDI -8.29442  0.0000 Reject -1.75582  0.0396 Reject 

Source: Author’s Calculations  

Table 2: Panel Unit Root Tests’ Results (Balanced Panel) 

 Null: Unit root (assumes common unit root process) 

Levin, Lin & Chu t* 

Null: Unit root (assumes individual unit root process) 

Im, Pesaran and Shin W-stat 

 Statistic Prob. Conclusion Statistic Prob. Conclusion 

CPI -4.37987  0.0000 Reject -1.57532  0.0576 Reject 

FRI -3.02248  0.0013 Reject -0.88314  0.1886 Accept 

GDPC -8.20050  0.0000 Reject -5.61463  0.0000 Reject 

ODA -30.5750  0.0000 Reject -5.81311  0.0000 Reject 

NRR -10.1075  0.0000 Reject -4.19166  0.0000 Reject 

PD -1.88960  0.0294 Reject  6.35458  1.0000 Accept 

POP -1.76299  0.0390 Reject  5.82585  1.0000 Accept 

T1 -8.90634  0.0000 Reject -4.78083  0.0000 Reject 

B40 -9.39372  0.0000 Reject -5.77912  0.0000 Reject 

CO2C -3.44882  0.0003 Reject  0.26972  0.6063 Accept 

HDI -12.1342  0.0000 Reject -3.22008  0.0006 Reject 

Source: Author’s Calculations  

Based on the results of the unit root tests in Table 1 and Table 2, there is evidence on the persistence of corruption 

in Africa. This result is robust by panel VAR model and impulse response graph using the unbalanced panel data 

(the model and graph are provided in the appendix). This reflects that the high levels of corruption are not easily 

affected by shocks or the reform efforts and the previous values of corruption are affecting the current levels, which 

may formulate a vicious cycle of corruption that needs to be analyzed in terms of its causes and consequences. 
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Since the causality test is applied on the stationary variables, the causality is checked for the unbalanced panel 

between CPI and the stationary potential causes which are the income share of the Bottom 40 percent of the 

population, the income share of the Top 1 percent of the population, HDI, Official development Assistance, GDP 

per capita growth rate, Freedom Index, and natural resources rents.  

The results presented in Table 3 below indicate that there is a reciprocal causality between CPI (corruption level) 

and the income share of the Bottom 40 percent of the population, the income share of the Top 1 percent of the 

population, HDI, Official development Assistance, GDP per capita growth rate and Freedom Index. While, there is 

a unidirectional causality goes from the corruption index to the natural resources’ rents. While in the balanced panel 

presented in Table 4, freedom index is non-stationary, it is not included in the causality tests. The causality tests 

provided the same results as the unbalanced panel. So, using balanced or unbalanced panels yield nearly the same 

results with minor differences.  

Table 3. Pairwise Dumitrescu Hurlin Panel Causality Tests (Unbalanced Panel) 

 Null Hypothesis:  W-Stat. Zbar-Stat. Prob.  Conclusion 

 FRI does not homogeneously cause CPI 

 CPI does not homogeneously cause FRI 

 4.03766  3.25163 0.0011 Reject 

 4.56899  4.32690 2.E-05 Reject 

 GDPC does not homogeneously cause CPI 

 CPI does not homogeneously cause GDPC 

 4.64621  4.48545 7.E-06 Reject 

 4.88606  4.97097 7.E-07 Reject 

 HDI does not homogeneously cause CPI 

 CPI does not homogeneously cause HDI 

 5.89941  7.02233 2.E-12 Reject 

 4.20888  3.60014 0.0003 Reject 

 NRR does not homogeneously cause CPI 

 CPI does not homogeneously cause NRR 

 2.81137  0.77116 0.4406 Accept 

 5.65948  6.53664 6.E-11 Reject 

 ODA does not homogeneously cause CPI 

 CPI does not homogeneously cause ODA 

 4.28974  3.76385 0.0002 Reject 

 7.81475  10.8996 0.0000 Reject 

 T1 does not homogeneously cause CPI 

 CPI does not homogeneously cause T1 

 10.4377  16.2092 0.0000 Reject 

 3.98479  3.14653 0.0017 Reject 

 B40 does not homogeneously cause CPI 

 CPI does not homogeneously cause B40 

 10.4867  16.3084 0.0000 Reject 

 3.44065  2.04502 0.0409 Reject 

Source: Author’s Calculations  
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Table 4. Pairwise Dumitrescu Hurlin Panel Causality Tests (Balanced Panel) 

 Null Hypothesis: W-Stat. Zbar-Stat. Prob.  Conclusion 

 GDPC does not homogeneously cause CPI 

 CPI does not homogeneously cause GDPC 

6.66526 6.36172 2.E-10 Reject 

5.87141 5.09872 3.E-07 Reject 

 HDI does not homogeneously cause CPI 

 CPI does not homogeneously cause HDI 

7.41960 7.56187 4.E-14 Reject 

5.55076 4.58857 4.E-06 Reject 

 NRR does not homogeneously cause CPI 

 CPI does not homogeneously cause NRR 

2.67208 0.00861 0.9931 Accept 

6.31269 5.80079 7.E-09 Reject 

 ODA does not homogeneously cause CPI 

 CPI does not homogeneously cause ODA 

4.08909 2.26307 0.0236 Reject 

4.40743 2.76953 0.0056 Reject 

 T1 does not homogeneously cause CPI 

 CPI does not homogeneously cause T1 

10.5674 12.5699 0.0000 Reject 

6.83407 6.63030 3.E-11 Reject 

 B40 does not homogeneously cause CPI 

 CPI does not homogeneously cause B40 

9.19908 10.3930 0.0000 Reject 

6.08079 5.43183 6.E-08 Reject 

Source: Author’s Calculations  

Moreover, the specification of the EGLS regression passes by consecutive steps. Firstly, Hausamann test is checked 

to determine whether the random or fixed effects are suitable to the panel. The hypothesis of using the random effects 

is rejected as shown in the Appendix. So, fixed effects are specified. Secondly, the regression is adjusted to solve the 

problem of Residual Cross-Section Dependence; since the hypothesis of having no cross section dependence is 

rejected.  (The output table of the Residual Cross-Section Dependence test is provided in the appendix). Finally, the 

multicollinearity between the potential causes of corruption was checked to specify the independent variables for the 

regression. 

The final results of the EGLS regressions are presented in Table 5 below. The results of the unbalanced panel 

regression show that Freedom index, HDI and the income shares of the Bottom 40 percent of the population and the 

Top 1 percent of the population have positive significant relationship with CPI. While for the balanced panel, the 

findings show that HDI, natural resources rents and the income share of the Bottom 40 percent of the population 

have positive significant relationship with CPI.  

This means that if a country has higher levels of development, more income shares for the top 1 and bottom 40 

percent of the population, more rents of the natural resources and more freedoms, this country will be cleaner and 

having higher corruption perception index values. 
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Table 5. EGLS Regression results 

Variable Unbalanced Panel Balanced Panel 

FRI 0.429750  

(0.0000)*** 

 

HDI 0.502814  

(0.0000)*** 

0.812232  

(0.0000)*** 

NRR  0.094526  

(0.0001)*** 

T1 0.293403  

(0.0000)*** 

 

B40 0.599419  

(0.0063)*** 

0.715248  

(0.0024) ** 

Constant -27.60032  

(0.0000)*** 

-17.45210  

(0.0000)*** 

 N=736, Countries=41 

Adjusted R2= 0.912082 

F statistic=174.2976 

Prob(F-statistic)=(0.000000)*** 

N=468, Countries=36 

Periods included: 13 

Adjusted R2=0.950164 

F statistic=235.3068 

Prob(F-statistic)=(0.000000)*** 

Note: Probability in parentheses, *** p<0.01, ** p<0.05, * p<0.1, *The fixed effects of the countries are available 

upon request. 

Source: Author’s Calculations  

As discussed in the literature, You & Khagram (2005) and Stephenson (2020) described the corruption trap as having 

high equilibrium corruption that was hard to change by big push anti-corruption strategies, since the previous high 

values of corruption were affecting the current levels of corruption. While, Dwiputri et al. (2018) and Uslaner (2017) 

concluded that inequality and corruption formulated a vicious cycle in which high levels of corruption leaded to high 

levels of inequality and vise versa.  

Moreover, Aborisade & Aliyyu (2018) in their book about the development in Africa, corruption is a pressing issue 

in Africa; because it diverts resources that could be utilized to implement the development plans. Also, it affects the 

attraction of investments into the continent which leads to being stuck in a low growth and development equilibrium 

as confirmed by Andrimihaja et al. (2011).  Also, Bonga & Mahuni (2018) studied the effect of ease of doing business 

and corruption on economic growth in Africa Free Trade Zone. The findings highlighted that corruption can have a 

negative impact on economic growth when it leads to leakages of resources in the economy. This is confirmed by 

Zallé (2019) which highlighted that corruption minimized the economic activities levels. 

Furthermore, Efobi et al. (2019) studied the effect of foreign aids on corruption control in Africa based on the 

direction of the aid. They found that the effect is different based on how the aid is directed. The aid directed at the 

development of economic infrastructure, multi-sector and programme assistance is positively related to the 

corruption control, unlike the aid directed at social infrastructure and debt relief. 

Thus, the evidence from the literature pointed out that corruption could have bidirectional causality with many 

variables which formulated the vicious cycle of corruption. This paper contributes to the corruption literature by 

redefining the corruption trap to add more characteristics that are obtained by using the available data on a large 

sample of African countries and specifying that corruption has many potential causes. 
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Figure 1. The Corruption Trap in Africa 

Based on the findings of the balanced and unbalanced panels of African countries, there is evidence on the corruption 

persistence at first. Secondly, there is a reciprocal causality between corruption from one side and inequality, 

development level, income, development assistance and aids, freedoms and natural resources’ rents. Thirdly, there 

is a positive relationship between corruption as a dependent variable and freedom index, HDI, the percentage of 

natural resources rents and the income shares for both the richest one percent of the population and the poorest 40 

percent of the population. These three main finings are the adjusted characteristics of the corruption trap as 

summarized in Figure 1. 

5. Conclusion and Policy Recommendations  

Most African countries have high levels of corruption which affect the development efforts, hinder the best utilization 

of resources and formulate a trap that was previously named as corruption inequality trap. This paper explores the 

corruption trap in Africa using the available data on 41 African countries and distinguishes the main factors that 

contribute to the trap.  

The findings of the causality tests provided evidence that there is reciprocal causality between CPI and the income 

share of the poorest forty percent of the population, the income share of the richest one percent of the population, 

HDI, Official development Assistance and GDP per capita growth rate. With taking into consideration that CPI is a 

persistent variable; its causes are part of the trap in the African countries. Thus, this paper contributes to the literature 

by confirming the existence of corruption trap in Africa, as well as, determining its causes and their correlation with 

corruption levels.  

Moreover, the findings conformed to the preceding literature on the inequality corruption trap. The inequality, 

represented by the income shares of the poorest forty percent and richest one percent of the population, has significant 

positive effect on the corruption level. Besides, the effect of increasing the income share of the bottom 40 has 

relatively bigger impact on the level of corruption compared to the impact of change of the income share of the top 

1 percent of the population (as shown in table 2) which means having better income distribution and bridging the 

income gap are associated with being a cleaner country.  

Thus, policy makers in the African countries need to reconsider the anti-corruption strategies. Firstly, the effective 

anti-corruption strategy should incorporate the significant causes of corruption to have an integrated policy that break 

the trap. Secondly, fighting corruption should align with the corruption nature as being persistent, which means it is 

not easily affected by the shocks or the big push anti-corruption strategy. Using the big push strategy will not be 

effective on the long run; as corruption will get back to its levels, which are high and moderate levels of corruption 

in the case of Africa. The more efficient strategy is to articulate incremental sustainable small reforms as suggested 

by Stephenson (2020) to change the structure of the public institutions on the short and long run. Finally, the negative 

effects of corruption on inequality, development, natural resources use and economic freedom and vise versa need 

to be considered with caution when formulating an anti-corruption strategy to account for the possible spillovers 

between the variables.  

High and 
Persistent levels 

of Corruption

1. lower 
development 

levels

2. Worse income 
distribution 

3. less freedoms

4. More Aids
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Appendix 

1. Variables’ specifications 

Variable name Abbreviation Description Source 

Corruption perception Index CPI Composite index, ranges from 0 

(highly corrupt) to 100 (very clean) 

Transparency international 

organization database 

Economic Freedom Index FRI Composite index, ranges from 0 

(highly repressed) to 100 (free) 

Heritage Foundation database 

GDP per capita growth rate GDPC Annual percentage growth rate of 

GDP per capita based on constant 

local currency 

World Bank database 

Official development assistance 

(% of GDP) 

ODA consists of disbursements of loans, 

grants by official agencies to promote 

economic development 

 

World Bank database 

Natural resources rents  

(% of GDP) 

NRR rents are calculated as the difference 

between the price of a commodity 

and the average cost of producing it. 

World Bank database 

Population density PD People per sq. km of land area World Bank database 

Population size POP midyear estimates of all citizens World Bank database 

Income share of the top 1 percent of the 

population 

T1 Pretax national income shares of the 

top 1 percent of the adult population  

World Inequality Database 

Income share of bottom 40 percent of the 

population 

B40 Pretax national income shares of the 

bottom 40 percent of the adult 

population 

World Inequality Database 

CO2 per capita CO2C Annual production-based emissions 

of carbon dioxide (CO2), measured 

in tonnes per person. 

Global carbon project dataset 

supported by Foundation of BNP 

PARIBAS 

Human Development Index HDI Composite index, average of three 

development dimensions: a long and 

healthy life, knowledge and a decent 

standard of living.  

United Nations Database 
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2. Countries’ list of Unbalanced and Balanced panels 

 
Unbalanced panel countries Years  Balanced Panel from (2007-2019) 

Algeria 2003-2019 Algeria 

Angola 2006-2019 Angola 

Benin 2004-2019 Benin 

Botswana 1998-2019 Botswana 

Burkina Faso 2005-2019 Burkina Faso 

Burundi  2006-2019 Burundi  

Cameroon 1998-2019 Cameroon 

Cape Verde 2007-2019 Cape Verde 

Central African Republic 2006-2019  

Chad 2004-2019 Chad 

Comoros 2009-2019  

Egypt 1998-2019 Egypt 

Ethiopia 2000-2019 Ethiopia 

Gabon 2004-2019 Gabon 

Gambia 2003-2019 Gambia 

Ghana 1998-2019 Ghana 

Guinea 2006-2019 Guinea 

Guinea-Bissau 2007-2019  

Kenya 1998-2019 Kenya 

Lesotho 2005-2019 Lesotho 

Liberia 2009-2019  

Madagascar 2002-2019 Madagascar 

Malawi 1998-2019 Malawi 

Mali 2003-2019 Mali 

Mauritius 1998-2019 Mauritius 

Morocco 1998-2019 Morocco 

Mozambique 1999-2019 Mozambique 

Namibia 1998-2019 Namibia 

Niger 2004-2019 Niger 

Nigeria 2003-2019 Nigeria 

Rwanda 2005-2019 Rwanda 

Sao Tome and Principe 2009-2019  

Senegal 1998-2019 Senegal 

Sierra Leone 2003-2019 Sierra Leone 

South Africa 1995-2019 South Africa 

Tanzania 1998-2019 Tanzania 

Togo 2006-2019 Togo 

Tunisia 1998-2019 Tunisia 

Uganda 1998-2019 Uganda 

Zambia 1998-2019 Zambia 

Zimbabwe 1998-2019 Zimbabwe 
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3. Descriptive Statistics of Corruption Perception Index (Unbalanced Panel) 

 
Country  Mean  Max  Min.  Standard 

Deviation  
 Number of 

Observations 

Algeria 31.70588 36.00000 26.00000 3.441742 17 

Angola 20.14286 26.00000 15.00000 2.656115 14 

Benin 33.43750 41.00000 25.00000 5.137688 16 

Botswana 60.13636 65.00000 54.00000 2.816541 22 

Burkina Faso 36.33333 42.00000 29.00000 4.203173 15 

Burundi 20.14286 25.00000 17.00000 2.282278 14 

Cameroon 22.59091 27.00000 14.00000 3.541040 22 

Cape Verde 55.07692 60.00000 49.00000 3.546396 13 

Central 
African 

Republic 

22.85714 26.00000 20.00000 2.315737 14 

Chad 18.87500 22.00000 16.00000 1.892969 16 

Comoros 25.36364 28.00000 21.00000 2.203303 11 

Egypt 32.40909 37.00000 28.00000 2.648613 22 

Ethiopia 29.90000 37.00000 22.00000 4.811171 20 

Gabon 32.00000 37.00000 28.00000 2.556039 16 

Gambia 28.94118 37.00000 19.00000 4.892221 17 

Ghana 38.95455 48.00000 33.00000 4.745698 22 

Guinea 23.00000 29.00000 16.00000 4.132423 14 

Guinea-
Bissau 

12.10000 25.00000 1.900000 8.558524 13 

Kenya 23.09091 28.00000 19.00000 3.053633 22 

Lesotho 38.86667 49.00000 32.00000 5.986493 15 

Liberia 34.27273 41.00000 28.00000 3.926599 11 

Madagascar 27.77778 34.00000 17.00000 3.963889 18 

Malawi 32.27273 41.00000 27.00000 4.516444 22 

Mali 30.17647 35.00000 27.00000 2.429900 17 

Mauritius 49.90909 57.00000 41.00000 4.406803 22 

Morocco 37.00000 47.00000 32.00000 4.023739 22 

Mozambique 27.38095 35.00000 22.00000 3.024503 21 

Namibia 48.72727 57.00000 41.00000 4.712514 22 

Niger 29.56250 35.00000 22.00000 4.675735 16 

Nigeria 23.94118 28.00000 14.00000 4.099857 17 

Rwanda 44.26667 56.00000 25.00000 11.60952 15 

Sao Tome 
and Principe 

40.00000 46.00000 28.00000 7.099296 11 

Senegal 35.95455 45.00000 29.00000 6.035429 22 

Sierra Leone 26.23529 33.00000 19.00000 4.409215 17 

South Africa 46.92000 57.00000 41.00000 4.152509 25 

Tanzania 29.00000 37.00000 19.00000 5.061526 22 

Togo 28.07143 32.00000 23.00000 3.197698 14 

Tunisia 44.77273 53.00000 38.00000 4.576668 22 

Uganda 25.00000 29.00000 19.00000 2.390457 22 

Zambia 31.81818 38.00000 25.00000 4.963067 22 

Zimbabwe 24.77273 42.00000 18.00000 6.109570 22 

All 32.87151 65.00000 1.900000 11.08198 737 
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4. Correlation Matrix 

 
  CPI FRI GDPC HDI NRR ODA PD POP T1 B40 CO2C 

CPI 1.000                     

FRI 0.644 1.000                   

GDPC 0.075 0.068 1.000                 

HDI 0.591 0.449 -0.017 1.000               

NRR -0.407 -0.373 0.039 -0.204 1.000             

ODA -0.253 -0.273 0.008 -0.563 0.151 1.000           

PD 0.164 0.263 0.068 0.212 -0.226 0.091 1.000         

POP -0.157 -0.017 0.085 0.058 0.065 -0.240 -0.043 1.000       

T1 0.158 0.086 -0.043 -0.095 -0.198 0.164 -0.060 -0.178 1.000     

B40 -0.181 -0.118 0.059 0.051 0.203 0.024 0.152 0.326 -0.680 1.000   

CO2C 0.465 0.333 -0.049 0.644 -0.110 -0.440 -0.017 0.136 -0.060 -0.024 1.000 

 
5. VAR Model and Impulse responses 

 
Vector Autoregression Model 

 CPI 

CPI(-1)  0.898882  
(0.03928)** 
[ 22.8822] 

CPI(-2)  0.049999 
 (0.05186)* 
[ 0.96407] 

CPI(-3) -0.060589 
 (0.05058)* 
[-1.19796] 

CPI(-4)  0.071535 
 (0.03690)** 
[ 1.93858] 

C  1.689866 
 (0.37117) 
[ 4.55275] 

Adj. R-squared  0.934842 

F-statistic  2052.663 

Note: Probability in parentheses, *** p<0.01, ** p<0.05, * p<0.1.  
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6. Hausmann test of the unbalanced panel 

 
Test Summary Chi-Sq. 

Statistic 
d.f. Prob.  

Cross-section random 18.299110 7 0.0107 

 
7. Residual Cross-Section Dependence Test of the unbalanced panel 

 
Null hypothesis: No cross-section dependence (correlation) in weighted 
        residuals 

Test Statistic   d.f.   Prob.   

Breusch-Pagan LM 2427.115 820 0.0000 

Pesaran scaled LM 39.68489  0.0000 

Bias-corrected scaled LM 38.83072  0.0000 

Pesaran CD 19.21258  0.0000 

 
8. Hausmann test of the balanced panel 

 
Test Summary Chi-Sq. 

Statistic 
d.f. Prob.  

Cross-section random 45.135664 6 0.0000 

 
9. Residual Cross-Section Dependence Test of the balanced panel 

 
Null hypothesis: No cross-section dependence (correlation) in weighted 
        residuals 

Test Statistic   d.f.   Prob.   

Breusch-Pagan LM 1332.451 630 0.0000 

Pesaran scaled LM 19.78930  0.0000 

Bias-corrected scaled LM 18.28930  0.0000 

Pesaran CD 8.907001  0.0000 
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