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Abstract

The research design chosen to tackle the questioovo African corruption can be curbed is
a mixed methods approach, specifically guided bgberman’s (2005) nested analysis
strategy for comparative research. This chaptestdokes a large N approach to the research
question, which is the first phase of the nestealyais research design. The quantitative
approach is based on two statistical techniquessesection regression analysis concerning
between-country variation in corruption, and paregression analysis aiming to explain
within-country variation. The findings from the em3section analyses confirm some
previous findings, such as the relationship betweational income and levels of perceived
corruption but disconfirm other, such as religioosmposition. The panel regression
approach, when accounting for endogeneity biaglamgtickiness of the corruption variable,
yield surprisingly few results which may sugges$aek of understanding in the literature on
what leads corruption to vary across time. The latkesults may also be due to using
corruption indices as dependent variables and #s¢ $ection highlights some of the
problems associated with this type of corruptiotada



1. Introduction:

How is corruption curbed in an African institutioreetting? The overall research design
chosen to approach this research question is admxethods approach of triangulating
quantitative and qualitative research methods. iflaén advantages of such triangulation
include better inferability of results (through aqtitative analysis) together with the
possibility to enlighten processes and questiogartBng causation (through intensive case
study analysis). The specific mixed methods apgroguiding this research project is
Lieberman’s (2005) nested analysis strategy forpamative research, which starts with large
N analyses in order to test the validity of varidypotheses generated in previous literature
and provide a strategy to move from large N to §Main-depth case study, analysis.

This quantitative chapter adapts the broad resegueltion into a narrower formulation of
‘what variables correlate with variations in levas perceived corruption within African
countries over time?’ which can be answered usegession-based, large N, methods.
Letting the starting point of the empirical reséaendeavour be quantitatively focused is
beneficial for several reasons. First, it providesindow of opportunity to engage with the
large number of quantitative studies on corruptiosit have emerged in the last 15 years.
Second, it provides a cost-efficient way of spattkey variables (or ruling out uninteresting
variables) on which to focus the in-depth caseistudrhird, by exclusively looking at an
African country sample, the quantitative analysas provide justification for an African
regional focus if the results based on African diifeer from results found in studies that
incorporate other parts of the world. Finally, tlesults from this chapter or lack thereof will
determine the degree of inductivity needed forghiesequent in-depth case study approach.

Section two provides a review of the quantitativerdture on the causes and consequences
of corruption and introduces a set of explanat@ryables known in the literature to correlate
with levels of corruption across countries. Thistem also serves to present how these
explanatory variables play out in a cross-sectinalysis specific to an African country
sample. Section three turns the attention away tretween-country variation in corruption
to exploiting within-country variation using primigrthe explanatory variables presented in
section two. Having established statistical resiudection four takes a critical look at the
validity of the dependent variable which in the wtitative literature on corruption consists
of various indices of perceived corruption. Sectiore concludes and discusses a way
forward on the basis of the obtained statisticaults as well as the concerns raised with
regards to the dependent variable.

2. The use of statistical analysis and findings from

previous literature

The empirical literature on corruption using queative analysis, particularly cross-section
regression analysis, has grown considerably idasieyears due to the quantification of the
corruption concept provided by various organisaiorhe most commonly used corruption
indicators for cross-section regression analysessTaansparency International’s Corruption
Perception Index and the World Bank’s Control ofri@ption Index. This section will
provide an overview of the variables used in suebearch; what previous research has
found; and what cross-section regression analyaistell us in terms of between-country
variation in levels of African corruption.



There are basically two different types of crosstiea regression analyses dealing with
corruption. The first one aims at unfolding the sequences of corruption and thus treats
corruption as an explanatory variable. The secomel @ms at understanding why some
countries have lower levels of corruption than cthand thus treats corruption as the
dependent variable. Although this research propranharily concerns the variability of
corruption within countries as opposed to acrosstes, the focus on across-case variation
in this section is useful in that it provides thgplkanatory variables for later panel
regressions. It also provides an analysis of hawMiterature on the causes of corruption fits
exclusively to African countries and whether thgsantitative analysis incorporating larger
parts of the world are valid in the debate overigsin corruption. What most quantitative
studies of corruption have in common is that thenty samples very often are determined
by data availability, i.e. the aim is to include many countries as possible regardless of
underlying qualitative or theoretical assumptions low corruption may be played out
differently across countries or regions.

From the quantitative literature treating corruptias an explanatory variable, several
economic and social consequences of the phenonten@nbeen found. Economic growth is
one widely analyzed variable in this literature.r@ption is found to reduce economic
growth (Erlich and Lui, 1999; Poirson, 1998; Drelsrd Herzfeld, 2005) via different
mechanisms, such as acting as a tax for firms lamsl decrease private investment. (Mauro,
1995; Svensson, 2003; Fisman and Svensson, 20@Qifmidan, 1999; Baliamoune-Lutz and
Ndikumana) Corruption is also found to impede omragate economic growth via the
misallocation of public resources. (Tanzi and Dalip®997) Lastly, in terms of poverty and
inequality, Gupta et al (1998) find in their cragsction analysis that corruption is positively
associated with higher levels of poverty and higfemmomic inequality.

From the much smaller quantitative literature tin@ats corruption as the dependent variable
in order to isolate the variables responsible foss-country variation in corruption, several
explanatory variables have emerged. Treisman (280@)e most referenced paper using
quantitative analysis to find the causes of coramptHe assembles 14 hypotheses on the
causes of corruption from literature in economicd political science and regresses a large
set of explanatory variables on the Corruption &gtion Index (1996, 1997 and 1998) from
Transparency International for a maximum of 64 ¢oes. It is important to stress that his
sample incorporates all countries for which data awailable which means that if countries
or regions experience corruption in different watfgese results may not be specifically
inferable, for example on the African region. Bef@resenting the findings for the African
sample, however, Treisman’s explanatory variabldisbe introduced in a rough separation
along the lines of countries’ economic, politicand socio-political time-invariant
characteristics.

Among the economic characteristics of a countghet countries are believed to have lower
levels of corruption than poorer ones. With regdodgossibilities for rent-seeking, countries
with greater international competition, i.e. abseraf trade distorting licences etc, are
believed to have lower levels of corruption tharrenorotected countries. Similarly along the
lines of rent-seeking and part of the resourceeclitsrature, countries highly endowed with
natural resources are believed to have higherdenfatorruption in general. Treisman (2000)
find that a country’s GDP per capita is highly etated with corruption with the predicted

sign. The trade openness variable, although ledstatally robust, indicate that more open
countries have lower levels of corruption. Howevle fails to find any significant



correlation between corruption and natural reco@rsgowment, proxied by share of fuel,
metal, and mineral’'s export to total export.

The country’s political characteristics used in i$mean’s analysis include democracy,
political instability, state intervention and gomarent wage. A freer press and more vigorous
civic associations are hypothesized to correlagatieely with corruption, thus democratic
countries are expected to have lower levels ofuption. Although many indices on
democratic perfection and lack thereof are avalareisman’s democracy indicator is a
dummy variable where 1 indicates that the countxg heen an uninterrupted democracy
between 1950 and 1995. The results show some tmficdhat such uninterrupted
democracy is associated with lower levels of cdioup In terms of political instability, the
expected association with levels of corruptiorais;ording to Treisman, ambiguous. On the
one hand, greater stability may lengthen officidisie horizons and increase the expected
benefits of staying in their jobs and thus be assed with less corruption. On the other
hand, political stability will strengthen the tibetween business and state officials and may
thus positively correlate with levels of corruptiorlowever, this variable shows no
statistically significant results in the regressio®n a side note specific to Africa but not part
of Treisman’s analysis: political instability hasdm argued by Sindzingre (2002, p.452) to
be partially responsible for why African corrupti@ so growth-retarding. This is because
most political changes in Africa also means thethbiof new clientelized private
entrepreneurs, thus political instability also neamstability in the relations between state
and market. Following La Porta et al (1999), lowges offered in the public sector are
expected to negatively correlate with a countryével of corruption. However, this
hypothesis is not supported by the data. With @gg&w government intervention, Treisman
follows Tanzi's (1994) argument that greater staterventions in the economy leads to
greater possibilities for rent-seeking and cormptiThe regressions show some support for
this argument.

Lastly, several time invariant socio-political ctyrspecific characteristics have received
much consideration in the quantitative corruptigderature, perhaps in response to non-
economics disciplines’ greater focus on culturglea$s of corruption’s existence. Treisman,
following La Porta et al. (1999), includes a dumwith 1 corresponding to the legal origins
of the country being common law as opposed to ofgal origins. Similarly, Treisman
includes a dummy for whether the country is a farowony of Great Britain. The results of
the regressions indicate that former British catenihave in general lower levels of
corruption. The religious composition of a countalgo enters into the analysis and is
indicated by a country’s percentage of Protestaotgywing La Porta et al. (1997). The
result of this indicator shows that countries widinger shares of Protestants have lower
levels of corruption. A country’s degree of ethdigersity is a well used variable in cross-
section analysis on corruption. Easterly and Leyir$®7) find empirical evidence in support
of theories arguing that higher levels of ethnigdsity and interest group polarization leads
to rent-seeking behaviour. In Treisman’s regresdionvever, there is no statistical evidence
of ethnic division, proxied by ethnolinguistic ftemalisation, having a direct effect on
levels of corruption across countries. Last on lise of socio-political time-invariant
variables is a dummy variable where 1 indicatesdeifal state system. Treisman finds that
federal countries had higher levels of corruptibant unitary ones and he anchors that
finding in the ‘overgrazing of the commons’, i.dat bribes are extracted across more
autonomous levels of government.



2.1 Explanatory variables and data

Following Treisman (2000), a set of cross-sectiegreéssions have been run incorporating
the above-mentioned variables but including exgklgiAfrican countries in the sample. The
dependent variable is the 2006 score of the Woakdk® Control of Corruption Index (WB),
from which the largest African sample size coulddsawn. The Index spans from -2.5,
indicating very high levels of corruption, to +2€ymbolizing very low levels of corruption.
Data on GDP per capita PPP and imports as a slia@D® is taken from the World
Development Indicators online and averaged for fixgars (2002-2006). In terms of
guantifying natural resource endowment, Treismaes ube World Development Report’s
indicator for fuels, metals and minerals as sh&exports. However, for the African sample,
the data from this source is sketchy; thus, anrredteve indicator from the International
Monetary Fund (2005) has been used. This indiaaiosists of hydrocarbon and/or mineral
exports as a share of total export (average 2003)2&nd includes countries for which this
share exceeds 20 percent.

Democracy is proxied by Freedom House’s Index @yeiscore on political rights and civil
liberties) where the higher the value, the lower léwvel of democracy. In order to proxy for
political instability, Treisman constructed a measuepresenting the average number of
leaders the country’s government had per year themperiod 1980-1993. He defines the
government leader as the prime minister in parliary systems and the president or other
head of state in presidential and non-democrattesys. | have used the same data source
(Rulers.org) to re-construct the measure for th#ogel993-2006. In terms of government
wage levels, | have used the same measure as argigmovided in Schiavo-Campo (1998).
This data represents average wages in central yonegrt as a percentage of per capita GDP.
The degree of state intervention in the economin iSreisman’s analysis proxied by the
International Institute for Management Developm&MWorld Competitiveness Yearbook in
which the perception of the burden of governmegulaion is monitored. However, this
source only contains one African country. The cdoseibstitute to this source is the World
Economic Forum’s Global Competitiveness Report tuedk Executive Opinion survey. The
survey question that most closely overlaps withsinan’s variable states: “Complying with
administrative requirements (permits, regulatiorporting) issued by the government in
your country is (1=burdensome, 7= not burdensome).

Data for the dummy variable on the commercial lampany code being English common
law as opposed to French commercial code is taken La Porta et al. (2004). Information
about the dummy variable indicating that the copigtra former British colony is taken from
Teorell et al. (2008). The percentage of citizedseaing to Protestantism in 1980 is taken
from La Porta et al. (1999), in coherence with 3men. Ethnic division is proxied by the
elf85 data on ethnolinguistic fractionalisation,asering the probability that two randomly
selected people from the given country did not hglto the same ethnolinguistic group in
1985. Finally, only three African countries (EthimpNigeria and South Africa) are federal
states in accordance with Treisman’s definitionduinmy variable has been constructed to
represent these three countries.

Before discussing the results of the regressiondermath Treisman’s variables exclusively
on an African country sample, there are two isshasought to be taken into consideration.
First, it needs to be stressed that the followirags-section regression analysis only attempts
to find what variables (economic, political, anatisepolitical) are associated with countries’
levels of corruption and thus the results remainoagc in terms of causation between
corruption and the included explanatory variablastact, due to endogeneity and reverse



causality issues, there is no way of knowing whigdly causation goes for many of the
correlations found in the statistical analysis.idmean (2000, p.408) highlights this issue
using the examples of economic development in whagheconomic development may be
conducive to corruption at the same time as cowoptmay impede on economic
development. Attempts have been made to find deiteistrumental variables in order to
deal with the endogeneity issue. For example, Ma(t695) uses ethnolinguistic
fractionalization as an instrumental variable ofrgption in his estimates of the effects of
corruption on economic growth. The second issuardsgthe trade-off between over-fitting
(the model includes irrelevant variables) and usttang (the model suffers from omitted
variable bias due to exclusion of important explanavariables) the statistical models in the
light of extensive number of explanatory varialdes few countries constituting an African
sample (Rohlfing, 2008, p.5). First, to deal witle issue of possible omitted variable bias, |
have included all Treisman’s explanatory variabieshe regression analysis. Second, the
risk of over-fitting the model and thus exhaustthg variations in the variables has been
dealt with by cutting the different regression egues along the lines of the three types of
variables (political, economic, and socio-politjcas shown in table 1, models 1-4. Finally,
all variables for which an extensive number of daes can be covered are shown in column
five.

2.2 Results

As easily spotted from the table, some of the teduobm Treisman’s wider sample are not
found in the sample of African countries. The tragenness variable, the dummy variable
used for federal states and for countries with Cominaw legal origin were not statistically
significant for the African sample. From the exigasmodel in column five, four
explanatory variables show statistically significazoefficients: Log GDP per capita;
resource endowment, democracy, and ethnolinguitision. Regressions using the WB
data as an average over 1996-2006 confirmed thist&t@ results. Log GDP per capita and
resource endowment show significance with the egoesign. African countries scoring
lower in the Freedom House democracy measure @tidg greater political rights and civil
liberties) are found to have lower levels of cotroip, controlling for the other explanatory
variables. Treisman (2000, p. 401,413) also triexl ireedom House democracy index but
found the measure statistically insignificant amd$téad chose to report uninterrupted
democracy as a dummy variable. The results are Vewke same: that democratic countries
have lower levels of corruption. Finally, high Iléveof ethnic division, proxied by
ethnolinguistic fractionalization, are statistigadissociated with higher levels of corruption.



Table 1: Cross-section OL Sregressions

1: Economic causes of | 2: Political causes of 3: Extended model on | 4: Other causes of | 5: Full model
corruption corruption political causes corruption
Log GDP per capita PPP .6331851*** .3057721*
(3.39) (1.85)
Import (% of GDP) .0007842 -.0043658
(0.19) (-1.20)
Resource endowment (hydrocarbon and/pr.0072369*** -.0035232*
mineral exports) (-3.13) (-1.96)
Democracy -.2451282*** -.6281841* -.2367484**
(-6.12) (-1.80) (-5.58)
Political instability (government turnover) -1.009282*** -4.142397 -.6368004
(-2.99) (-0.92) (-1.47)
Government wage -.0985914
(-0.62)
State intervention -.1208257
(-0.39)
Legal origin, 1=common law -.2285817 -.0003507
(-0.59) (-0.00)
Former British colony .5950001 .0768888
(1.58) (0.20)
Percent protestant .0047546 .004667
(0.80) (1.17)
Federal .075955 1464867
(0.31) (0.71)
Ethnolinguistic division -.6863158* -.7822665***
(-1.82) (-2.64)
Constant -2.484266*** .5676107** 3.537128 -.3622629 1695511
(-4.62) (2.65) (0.95) (-1.29) (0.22)
R-square (adjusted) 0.28 0.45 0.58 0.17 0.67
No. of observations 41 43 11 40 39

Dependent variable is World Bank Control of Corfoptindex. T-statistics are in brackets and ***, @nd * indicates p < 0.01; 0.05; and 0.1 respebtiv




It is highly likely that causation from nationalcome, trade openness, level of democracy
and political instability, to corruption goes bo#tays and without feasible instrumental
variables the results can only be read as comelditut not causation. Of course, some of the
variables included in the models — such as coldngbry, religious composition, and ethnic
division — are most definitely exogenous. The ovdyiable among that type which shows
statistical significance is ethnolinguistic divisjiowhich can be read as evidence that more
ethnically divided African countries have, on aggahigher levels of perceived corruption.
In terms of resource endowment, which also showasissital significance, there is a
possibility of reverse causality since this varatibes not measure the availability of natural
resources per se but instead the share of natwsalirce export to total export. Figure 1
below shows how well the 10 explanatory variabtesnfregression equation five are able to
predict the corruption scores for each of the coesiimaking up the African sample.

Figure 1: Mode fit: regression equation 5
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The regression results presented in table 1 usedMbrld Bank’s Control of Corruption

Index (WB) as dependent variable as opposed tesia (2000) who used Transparency
International’s Corruption Perception Index (TIhelTWB index spans from -2.5 to +2.5 with
the greater the value the lower the corruption. Thiadex spans from zero to 10 with higher
numbers indicating lower levels of corruption. Théwo composite indices are quite closely
correlated, as shown in table 2, and this may bplgi due to the Tl index being used to
compose the WB index. Although the WB and TI indig@e commonly used in cross-
section regression analyses, there exist othercesdclaiming to capture the level of

corruption across countries. Two of these indibesh expert-based, are included in table 2



and the extended regression analysis presenteabla 8. The United Nations Economic
Commission for Africa (UNECA) presented in its Afan Governance Report 2005 the result
from expert panels across 24 Sub-Saharan Africamtdes on corruption control and
various other governance issues. The higher thexindhlue, the lower the level of
corruption. The correlations between this index tredWB and the Tl indices are lower (R-
square 0.68 and 0.67). The last corruption indexvehin table 2, International Country Risk
Group index (ICRG), is also expert-based and cofmas the for-profit organization
Political Risk Service. This index spans from z&y® where higher values indicates lower
levels of perceived corruption. A total of twentyr@ African countries are included in this
index and, as shown in table 2, it is poorly catedl with each of other three indices. Section
5 provides a more thorough discussion on the diffeccorruption indices and what they
measure.

Table 2: Correlation between the different corruption indices

, Transparency .
World Bank's International’s UNECA Corruption ICRG Corruption
Control of ' Index
. Corruption Index
Corruption Index :
Perception Index

World Bank’s
Control of 1.00
Corruption Index
Transparency
Internat_lonal S 0.81 1.00
Corruption
Perception Index
UNECA Corruption 0.68 0.67 1.00
Index
ICRG Corruption
Index 0.14 0.04 0.09 1.00

Displayed in the table are thé Rilues gained from regressing the four corruptimtides with each other.

Table 3 below shows regression equation 5 frometablising the four different corruption

indices as dependent variables. In comparison geession equation one, using the WB
index as dependent variable, equation two, usiaglthindex, picks up on a negative effect
from trade openness and common law as legal oragnwell as an association between
British colonial past and lower levels of corruptid/doth models find national income and

levels of democracy as important predictors of llewe corruption. Democracy is the only

variable that is statistically significant in regseon equation three, using the UNECA
corruption index and the last column using the ICiR@Gex as dependent variable does not
show any statistically significant results. Demagrand national income seem to be the two
explanatory variables that show the highest le¥atomsistency across different corruption

indices. The unsettling fact that using differemdices that all claim to measure perceived
corruption impacts on the results obtained fromrégressions will be further discussed in
section four.



Table 3: Comparison of results across different corruption indices

1: World Bank’s Control of
Corruption Index

2: Transparency International’s
Corruption Perception Index

3: UNECA Corruption
Index

4: |ICRG Corruption
Index

Log GDP per capita PPP .3057721* .6878389*** 9.922839 .049104
(1.85) (2.78) (1.53) (0.07)
Import (% of GDP) -.0043658 -.0104132* .0344666 .0037326
(-1.20) (-1.86) (0.29) (0.21)
Resource endowment (hydrocarbon and/or -.0035232* -.0026987 .0006831 -.0012525
mineral exports) (-1.96) (-1.03) (0.01) (-0.22)
Democracy -.2367484*** -.3145001*** -4.168089*** -.1610708
(-5.58) (-4.42) (-2.92) (-0.89)
Political instability (government turnover) | -.6368004 -.7563199 -11.56323 -.4316798
(-1.47) (-0.94) (-0.76) (-0.27)
Legal origin, 1=common law -.0003507 -1.000585* 5.798936 .019978
(-0.00) (-1.71) (0.51) (0.04)
Former British colony .0768888 1.101645* -6.170568
(0.20) (1.87) (-0.57)
Percent protestant .004667 .0091566 .1099681 .000863
(1.17) (1.55) (0.70) (0.04)
Federal 1464867 .0977214 -1.644415 -.573892
(0.71) (0.33) (-0.32) (-1.04)
Ethnolinguistic division -.7822665*** -.7665913 -2.939588 9474223
(-2.64) (-1.66) (-0.26) (0.60)
Constant 1695511 2.831305** 31.25803 2.012709
(0.22) (2.49) (1.09) (0.61)
R-square (adjusted) 0.67 0.70 0.46 -0.31
No. of observations 39 36 24 26

Dependent variables are the World Bank Control @fr@ption Index (2006); Transparency Internatiomd@orruption Perception Index (2006); UNECA's
Corruption Index (2005), and the ICRG'’s Corruptimiex (2003). T-statistics are in brackets and ***, and * indicates p < 0.01; 0.05; and 0.1

respectively.
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3. Exploiting the variance in corruption within countries
over time

The main purpose of this research project is ta gaderstanding to how corruption can be
curbed, i.e. understand changes in corruption adiose. However, as stressed earlier, the
use of regression techniques can point at coroglatibetween corruption and other variables
but not causation which will need to be analyzewugh small N analysis. The following
analysis will step away from cross-country compmarido instead look at variation in
corruption within African countries over time. Thadeange in focus can be looked at from the
scatterplot in Figure 2 below. The horizontal apists the African sample (WB index) for
the year 2006 and plots the variation across cmsés was the focus of the cross-section
analyses in the previous section. This sectioningilead focus on the vertical axis and try to
gain understanding to why changes in corruptiore talkace. The closer to the top of the
graph the country is located, the more the coustcgrruption level has decreased between
1998 and 2006 and the closer to the bottom itdatked, the higher increase in corruption the
country is perceived to have experienced over fgaiod of time. Judging from this
scatterplot, the success cases appear to be Lilgaipe Verde, Rwanda, Tanzania and
Comoros which have improved by more than a hailhdex point. Outliers from the bottom
group appear to be Eritrea and Coéte d’lvoire foomhperceived corruption has increased
most over this period of time.

Figure 2: Plotting changesin corruption over time
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3.1 Explanatory variables and data

The panel regressions will continue using the exatiary variables reviewed in the previous
section with a few changes. The panel regressisesas dependent variable the ICRG index
(1985-2003) and the WB index (1998-2006: every sdcgear until 2002). To my
knowledge, there are only two previous pieces séaech that use panel regressions to gain
understanding to why changes in levels of corruptacur and both use the ICRG
corruption data. Littvay’s (2006) study uses timeetiseries equivalents of Treisman’s (2000)
variables although it primarily concerns the catien and causation between levels of
democracy and corruption. The sample size of ttudysis large and contains all countries
for which data is available. Olofsgard and Zahra@0{) use panel regressions to look for
possible correlation between times of change imupbion and political and economic
reforms and use techniques borrowed form the tileeaon growth acceleration to find
countries which have undergone enough sustaindtz@ages in corruption levels to be of
analytical interest.

Some of the variables used in the previous crostese regressions have had to be
manipulated to fit the panel regressions. Log GI@P gapita, import as share of GDP, and
the proxy for democracy remain the same apart feotering the regressions on an annual
basis. The political stability indicator is proxitat the ICRG regression specification on data
from the International Country Risk Group. Accomlito its data guide, the government
stability indicator measures “the government’s ibio carry out its declared program(s),
and its ability to stay in office”, and the highbe score the greater the stability. For the WB
regression specification, political stability isogred by the World Bank’s Political Instability
and Violence index which is part of the World BaBkvernance Indicators. Higher values
indicate less political instability and violence.

Three additional variables found in the corruptiberature have been added to the analysis:
foreign direct investment (FDI), following Hyden Q@8); development aid dependency,
following Svensson (1999) and Knack (1999); andnecaic growth, in accordance with
Olofsgard and Zahran (2007). Data for all threeialdes are gathered from World
Development Indicators online. With regards to iigmeinvestment, Hyden (2008, p.15)
mentions that foreign investors, by being closeth® world market, may demand better
institutional conditions and thus have the effettdecreasing corruption. The opposite
expectation, i.e. that FDI is negatively correlatgth corruption, is also plausible based on
the argument that the inflow of money leads to nmapportunities for corruption. A similar
‘windfall’ argument is attached to development aitd Svensson (1999), using quantitative
analysis, finds that development aid is negativagrelated with corruption. Knack (1999)
also finds that high level of aid dependency catesd with high levels of corruption. With
regards to the economic growth measure, Olofsgadi Zahran (2007, p.4) argue that
economic booms may fuel corruption in the short. rblowever, this variable may be
troublesome due to the high volatility of growthes across time in the African sample, a
point argued by Pritchett (2000, p.222). Table #bweshows the results from the panel
regression analyses. The time-invariant socio4palitvariables added to the cross-section
regression equations in section three and othentogspecific characteristics have in the
panel regressions been controlled for by includiogntry fixed effects.
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Table 4: Panel regressionswith fixed effects

1: ICRG 2: ICRG 3: ICRG 4: Arrellano and | 5: World Bank 6: World Bank 7: Arrellano and
Corruption Index: | Corruption Index:| Corruption Index:| Bond GMM Control of Control of Bond GMM
Treisman’s time- | extended model | extended model | estimation using | Corruption Index:| Corruption Index: | estimation using
variant variables with a time-break| the ICRG index | Treisman’s time- | extended model | the WB index
variant variables
Corruption (ft lag) 774472 -.2023974
(13.06) (-0.45)
: d _ *kk
Corruption (2° lag) (._23015)398 1637463 (1.28)
. -2.351607*** -2.830994*** -2.023584*** -.3715885 -.4132075** -.1920947
Log GDP per capita PPH (-5.48) (-6.31) (-4.35) (-0.81) (-2.36) (-1.05) .6301498 (1.40)
Imports share of GDP .0002775 .0006495 .0015257 .0005057 -.0003589 -.0024111* -.001096
P (0.08) (0.17) (0.42) (0.15) (-0.29) (-1.65) (-0.55)
.0451412 .0040494 -.0112231 -.0980112*** -.0937551*** -.0820962
Democracy (1.47) 0.12) (-0.35) 0181616 (0.64)| 3 g9 (-3.83) (-1.44)
Political instability -.0450402*** -.0332939** .0587922** 0188655 (1.09) .0960295** .0987983*** -.0439104
(-3.21) (-2.23) (2.53) ' ) (2.73) (2.78) (-0.66)
GDP growth rate -.0001347 -.0009018 -.0022782 -.0002045 .0002741
(-0.03) (-0.23) (-0.93) (-0.07) (0.09)
FDI share of GDP -.0118998** -.0076878 -.0038433 .0059132** .0032833
(-2.22) (-1.46) (-1.08) (2.73) (0.69)
. 1.-.0024342 -.0009262
0,
Aid % of GNI .0031959 (0.00)] .0002788 (0.0 7)(_0'71) .0004619 (0.27) (-0.30)
Time dummy l=years .6111172%* .3694284***
1985-1996 (5.07) (4.15)
R-square (within) 0.17 0.18 0.23 0.09 0.12
R-square (between) 0.04 0.01 0.01 0.09 0.21
No. of observations 497 484 484 431 324 315 75
No. of countries 27 27 27 27 41 40 40

Dependent variable for models 1-4 is ICRG data on corruption (1985-2003) and for regression models 5-7, the World Bank Control of Corruption Index (1996-
2006) is the dependent variable. T-statistics are in brackets and ***, ** and * indicates p < 0.01; 0.05; and 0.1 respectively. Regressions 1-3 and 5-6 were run
in Stata using the xtreg command. Fixed effects were applied as opposed to random effects in accordance with the Hausman test. Regressions 4 and 7 were
run in Stata using the xtabond command, which deals with potential Nickell bias.
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3.2 Results

From the cross-section regression analyses inosetiio, it was shown that, on average,
more democratic and richer African countries haweer levels of corruption ceteris paribus.
However, what is of real interest, especially faligy purpose, is understanding how
corruption varies over time in the same country.

Column one and five present the results from tvas@bles used by Treisman (2000) which
are suitable to include in time series analysigygithe ICRG and the WB index respectively.
Out of the four included explanatory variables,ethrshow some statistical significance.
However, the sign of the coefficients are not neagly the same. In other words, according
to the regression run with the ICRG index, a desweia corruption is associated with a
worsening of political stability. According to theegression run with the WB index, a
decrease in corruption is associated with an imgmreant in both democracy and political
stability. These unsettling results are correctadtie ICRG data in column three. From the
ICRG time series data, it was strongly apparent dalier years corresponded to less
corruption for no known reason. The breaking poirthe time series was statistically found
to be in 1996/97 and a dummy where 1 equals alisybafore 1997 was added to the
regression in column three. Using this time-dummsuits in the democracy and political
stability variables changing signs. However, thisndhy also proves to be the strongest
single right hand variable in the regression equati Section four will further elaborate on
this aspect of the data and other possible conecegading the corruption variable.

Log GDP per capita is statistically significant Iais a negative sign as opposed to a positive
which it had in the cross-section analyses in sactwo. From the inclusion of the three
additional explanatory variables in columns two asi@ (GDP growth, FDI and aid
dependency) an increase in FDI is predicted to eoc®rruption using the ICRG data but is
predicted to lower corruption using WB data. Change aid dependency and economic
growth rates do not correlate with changes in kwef corruption to any statistically
significant degree. In terms of model fit, nonetbé& panel regressions explain as much
variation in the dependent variable as was reaghdge cross-section regression in section
three, judging by the R-squares. However, the ICB§sessions have captured more within-
country variation as opposed to the WB regressiorwhich most of the explanatory power
comes from the cross-country variation.

Lastly, following Olofsgard and Zahran (2007), tegression equations presented in column
four and seven use Arellano and Bond’s (1991) gdized method of moments (GMM)
estimation technique. The GMM method is used ftwasions with small T and large N
panels, which is mostly the case of the WB indeyxd8rs and 41 countries); a dependent
variable that is dynamic, i.e. depending on its opast realizations; and explanatory
variables that are not strictly exogenous (as dsed in section 3.1). These three issues are
inherently present in the data and thus justify dke of GMM estimation. The regression
equation produced by the GMM model, using twicegtydependent variable as done by
Olofsgard and Zahran (2007, p.13), becomes:

Yi =Y TAYio Zﬁkx,k,it U, 1
K

“where v, is the time-invariant unobserved heterogeneityjciwhmay or may not be
correlated with the regressor in the model, gndis an i.i.d. error term.” While the ICRG
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data was clearly persistent as shown by the laggadption data in column four, the GMM
regression result show no significant explanat@gable except for the time-break dummy.
This is not the same result as Olofsgard and Zaf2@@7, p.27) who find in their extended
country sample, using the ICRG corruption datat, linaer levels of corruption is associated
through time with higher levels of democracy, tragenness, national income, and income
growth while political stability correlates negadly with corruption. The lack of results is
also evident in column seven where all previousssieally significant results vanished after
the introduction of the GMM method.

In conclusion, panel regression analyses with gbiwn as dependent variable for an African
sample are able to explain very little of the véaoia in corruption levels within countries;
leaving a large percentage of the variation unempthby the variables included as well as
time invariant country-specific variables accounted by the fixed effects. From the
statistical analysis in this section, it is clelaattquantitative analysis can only very poorly
explain the puzzle of how corruption is curbed m Adfrican setting and that this type of
analysis ought not to be the foundation for how-eotruption policies are drawn up. The
lack of results from this statistical exercise dig@oints to a lack of appropriately identified
explanatory variables from previous literature ahd need for re-thinking what causes
corruption to vary across time. This will most agmiately be done through in-depth case
studies. The lack of statistical results could, boegr, also be due to problems inherent in the
dependent variable. The next section will providdiscussion around the statistical use of
data on corruption.

4. Measuring corruption

What has been largely absent from the analysisasasf a thorough look at what has
constituted the dependent variables used in theessmpns in sections two and three. Some
critique of existing corruption — and other typégovernance — indices has sprung up lately
(see, for example, Arndt and Oman (2006)). Sumpglgi however, the quantitative research
references used in previous sections have beenguéy about possible biases or conceptual
concerns with regards to the corruption indicatesed in their regression analyses. The aim
of this section is to provide answers to a cougleuwestions regarding the data used to
measure corruption that may be of crucial imporafoe validating the quantitative analyses
in this chapter.

1. What does data on corruption actually measure?

2. How suitable are the corruption indices for crosstion as well as time-series

statistical analysis?

4.1 Conceptualizing corruption

The previous two sections have used data prim&oly two different corruption indices as
the dependent variable, the World Bank’s Control Girruption Index (WB) and the

International Country Risk Guide (ICRG). The WB alZRG indices are however very
different in their composition: the ICRG being bésen expert ratings and the WB index
being a composite index of many different sourcesa poll of polls.

From the ICRG explanation of what the index measutestates several different focal
points. These are naturally intended to capturetyipe of corruption that international
business (the rating company’s main paying cliemsgoncerned with. With regards to
conceptualization, the data intends to first mease type of corruption that may impact on
the political stability in the country (“excessipatronage, nepotism, job reservations, ‘favor-

15



for-favors, secret party funding, and suspiciougbse ties between political and business”);
and second it intends to measure “demands for appayment and bribery” that directly
affects foreign investors. The weights given toheat these different focal points are not
reported, making the corruption measure conceptuah-precise. Also, information about
what it means when a country is given a certaimesace., what a score of, say 5 indicates, is
not disseminated. (Knack, 2007). With these issmesind, it is difficult to know what the
ICRG index points used in the previous regressioalyges actually stand for. However,
when it comes to conceptual uncertainty, the Weinscores much higher.

The WB index provides an average for each coumtmfmany different sources, the ICRG
being one of them. Like the ICRG data was gearsdhtds the concerns of international
investors, other sources of data used to form thg ikidex naturally have their point of
reference (e.g. household data) or the interespetific constituencies in mind. According
to Sgreide (2005), the pools and surveys makinthegomposite indices of corruption ask
different corruption-related questions and thusadbnecessarily cover the same issues, for
example with regards to focusing on political cptron or lower-level bureaucratic
corruption. “It is not clear to what extent the ééwf corruption reflects the frequency of
corrupt acts, the damage done to society or thedithe bribes.” (Ibid, p.5). With so many
different sources compiled into one average valumeans that it is impossible to know
exactly what the index intent to measure, i.e. wbamnceptualization of corruption is
represented by the data (Knack, 2007).

What is usually mentioned with regards to this @mtgal uncertainty as well as the

perception-based nature of the data is that thee matt be legitimate due to high correlation
between indices (Razafindrakoto and Roubaud, 2084).example, Olofsgard and Zahran
(2007, p.9) write that “authors generally find socoenfort in the fact that different measures
tend to be very highly correlated.” The correlatidoetween the four different indices used in
section three were reported in table 2 and it wagowis that, at least the ICRG and the WB
index were not highly correlated. This informatisrplotted in figure 3 below. For example,

according to the ICRG index, the level of corruptis the same in Cote d’'lvoire as in

Botswana while, according to the WB index, thesentees are on the opposite pole in the
dataset. Madagascar gets the highest score (imdjcidie lowest level of corruption) in the

ICRG dataset but scores mediocre in the WB indé&e. fact that the indices do not overlap
clearly leads to high level of uncertainty to whia indices actually measure and ultimately
to what extent one can rely on quantitative analysiunderstand corruption, cross-country
and through time. This point will be discussedHartin the next section.
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Figure 3: Correlation between the WB and ICRG indices (rescaled for the year 2003)
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4.2 Cross-country and through time comparability

The second main concern with the corruption dataduss the dependent variables in
regression analysis is how well each index compa@®ss countries for cross-section
analyses and through time for panel regressiorysesl

The WB index, as pointed out earlier, is an aggregaof many different sources of data.
One possible problem with using this index in cresstion analysis is that the same sources
are not necessarily used for all the countrieshm $ample. As table 3 below show, the
number of sources used to calculate an average smoeach country is very different across
the African sample. While Comoros’s score is basadinformation from four different
sources (with their specific interpretation of egution), the score for Kenya, Nigeria and
South Africa is calculated using 17 different datarces. This may mean that the type or
form of corruption emphasised by each country’sresde not the same across the sample
which, in turn, makes the validity of cross-countgmparison questionable. It also makes
the validity of time-series analysis troublesoméhesnumber of sources differs for the same
country for different years.

Table 3: The WB corruption data

Countriesincluded | Number of data sourceg Countriesincluded Number of data sources
in the cross-section | incorporated into the in the cross-section incorporated into the
analyses WB index score analyses WB index score

Angola 13 Kenya 17
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Benin 12 Lesotho 9

Botswana 13 Liberia 5
Burkina Faso 13 Madagascar 13
Burundi 10 Malawi 14
Cameroon 13 Mali 12
Cape Verde 6 Mauritius 10
Central African 5 Mozambique 16
Republic
Chad 10 Namibia 10
Comoros 4 Niger 10
Congo 10 Nigeria 17
Céte d'lvoire 9 Rwanda 8
Democratic Republig 10 Senegal 15
of the Congo
Equatorial Guinea 6 Seychelles 5
Eritrea 8 Sierra Leone 10
Ethiopia 14 South Africa 17
Gabon 11 Swaziland 8
Gambia 7 Togo 11
Ghana 15 Uganda 16
Guinea 9 United Republic of | 14
Tanzania
Guinea-Bissau 5 Zambia 14

Source: World Bank’s governance Indicators, CordfdCorruption
http://info.worldbank.org/governance/wgi/pdf/wgidaét.xls

The ICRG data was chosen mainly for its long tirmees and thus for its suitability for
looking at variation within one country through &mlt is therefore of great importance that
this data is actually comparable over time. Whileré is nothing written about changes in
standards by which corruption is assessed, pagetssion three in section three revealed a
surprising shift in corruption scores around 1996/1 The data showed that countries were
consistently rated as having higher levels of quran after the mid-1990s than before. This
occurrence might be explained by the fact thatntinet 1990s was the time when corruption
came to focus in the international community. I@9for example, the President of the
World Bank, James Wolfensohn stated that the Bam&ded to tackle the cancer of
corruption; a statement which drastically liftee tBank’s taboo on the subject. Around the
same time, the corruption index produced by Tramspy International became increasingly
used both as a media tool and as a foundationuantgative analysis on the consequences
of corruption. Finally, in 1997, the countries ctituging the OECD passed an international
anti-corruption legislation — the OECD Conventian©@ombating Bribery of Foreign Public
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Officials in International Business TransactionkisTmeans that the unaccounted for break
in the data in the mid-1990s may be due to thopentx rating the countries having glanced
at the newly available and highly disseminated xnffem Transparency International and
made their scoring accordingly. It may also meaat the perception of corruption changed
in accordance with its elevated focus from therimagonal community and was judged
harder by those producing the country scores. Whatibe reason for this break in the time
series, the fact that it is there damages the coabp#y of corruption through time by
showing that change has occurred within countrieBewthis may not mirror real change in
corruption. Ultimately such concerns about the carapility though time raises questions
about the findings from the panel regression.

5. Conclusion

This chapter has used quantitative analysis, asstastep of the nested analysis research
method, to test the relevance for Africa of whagvious literature has asserted in terms of
correlation between corruption and a set of expagavariables. In accordance with
Lieberman’s (2005) nested analysis approach, tgsttal results, or lack thereof, further
provide a way forward in terms of case selectiod approach to subsequent in-depth case
studies. The use of statistical analysis to lookoatuption — what causes it and what are the
consequences of its existence — have rapidly emdergeéhe last decade since corruption
became increasingly quantified through perceptiased indices. What most studies do,
however, is to incorporate all countries for whitdta exists. The added value of this study
has instead been to evaluate previous statistiodihfs in the exclusive light of the African
continent. Another added value has been the fotustlin-country variation in corruption
as opposed to the common statistical approachoéfrig across countries.

Section two provided a list of explanatory variagbkmown in the literature to have impacts
on corruption. This list was taken from the semirealearch paper by Treisman (2000) who
looked at the correlates of perceived corrupti@mfra sample which aimed at covering the
entire world, relying on cross-section regressioalygsis. The findings from the exclusively
African sample, adopting Treisman’s methods, shawteqdifferent results from those
obtained by Treisman. According to his estimatesel corruption correlates with higher
national income; openness to trade; many yearsofterrupted democracy; being former
British colony or Britain itself; having a unitags opposed to federal state system; and
finally, having high percentage of protestantsngiiin the country. From the findings
presented in table 1 for Africa, it shows that be#wcountry variation in perceived
corruption is correlates with levels of democraoyg aational income. All else being equal,
African countries scoring better on Freedom Housmatracy index and having higher
income per capita have on average lower levelooolption. The findings also show that,
ceteris paribus, heavy economic reliance on natesmurces and degrees of ethnic diversity
play a role in explaining cross-country variatiorcorruption for the African sample.

Section three took the analysis from section twdhir by asking the data to provide
statistical answers to the question of under wiatditions corruption vary within African

countries over time. The approach used to elabarmatéhis question was the use of panel
regression techniques and the regression equatieres built upon those variables found in
Treisman (2000) as well as a few other variableseyad from recent literature. Preliminary
regression results showed correlation between asex political stability and improvements
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in the levels of corruption, and correlation betwemigmented income and worsening of
corruption. In the case of foreign investment, thierent models showed very different
results. However, when accounting for endogenei#g;blarge N and small T; and slow
moving dependent variable, using the GMM metholha statistical results disappeared.
This means that from the statistical approached iise impossible to single out variables
that may explain why corruption would vary withirfrian countries over time. From the
manual of Lieberman’s (2005) nested analysis methddck of result, such as that found in
section three prescribes a model-building and itidei@pproach to subsequent in-depth case
study analysis with a Y-centred basis for casectiele

Lastly, this chapter has critically examined théadased to quantitatively capture levels of
corruption in Africa and has highlighted certairolglems which may be serious enough to
have implications for how much can be gained frdatigical analysis using corruption
indices. What this analysis has pointed to is tkag to concerns about the quality of
corruption data as well as an inability to findtistacally significant correlations of within-
country variations in corruption by applying thoseiables known in the literature and used
in anti-corruption policy-making; the answer to ttesearch question must be approached
using a different research method. The model-ngidmall N analysis will thus have to
shoulder a larger analytical weight.
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