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Abstract

This paper examines the relationship between corruption and economic growth
in European countries, taking into account that corruption is considered as a
political, economic, cultural and moral problem. Specifically, this paper will
focus on countries of the Eurozone, the European Union, the European Eco-
nomic Area and the Central and Eastern European countries, including Turkey
and Kazakhstan, over the period from 2005 to 2021. Our ultimate goal is to
understand how corruption affects economic development by tracking the
GDP per capita and the values of measured corruption and also how changes in
GDP growth rates are affected by corruption changes. In addition to graphs, the
survey provides numerical results displayed in charts using Geographical In-
formation System (GIS). Our survey shows that all European countries with
high GDP per capita tend to have low corruption values, with the exception of
the countries in Central and Eastern Europe, including Turkey and Kazakhstan.
The survey also shows that higher GDP per capita growth rates are correlated
linearly with the reduction of the corruption levels in all categories of almost all
European countries, with the exception the Central and Eastern European
countries, including Turkey and Kazakhstan.
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1. Introduction—Measuring Corruption

Corruption is measured using questionnaires designed by certain companies. As
these questionnaires focus on the experiences of individuals or groups, they
contain subjective data. The results of these surveys are published in the form of

specific or composite indicators (Mocan, 2008). Some of these indicators are:
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o Every year since 1995, Transparency International organization measured the
public’s Corruption Perceptions Index (CPI) as a composite index in each
country. This index combines annual data on perceived corruption in the
public sector for specific organisations and individuals.

o The World Bank uses a six-monthly survey called the Control of Corruption In-
dex (CCI), which includes data from organisations and individuals outside the
World Bank. This index is a composite index that focuses on public corruption.

e Starting from the time period 1981-1983, the Economist Intelligence Unit
collects data from around the world on levels of corruption in order to calcu-
late the Business International (BI) index (Economist Intelligence Unit, 2016).

o Transparency International non-governmental organization publishes the
annual Global Corruption Barometer (GCB). The survey examines people’s
views on corruption and has been conducted by the organization since 2003.

o Transparency International organization measures the ability of companies
to bribe public officials and institutions in countries with less developed
economies. The resulting Bribe Payers Index (BPI) is based on surveys of
senior business and banking executives conducted by the international
non-governmental organisation.

e Political Risk Services Inc. publishes a monthly report on the political and fi-
nancial risks of more than 140 countries, which analyses each country’s level
of risk in both areas using the International Country Risk Guide (ICRG) (Po-
litical Risk Services Inc., 2016).

The Corruption Perception Index (CPI) is based on a survey of businesses and
individuals around the world. It consists of twelve sub-indices, which are listed
in Appendices. It is considered a composite index because its data come from
several surveys—at least three for each country surveyed—and currently these
surveys cover 180 countries (Anastasiou & Panagiotopoulou, 2020; Komninos et
al., 2020). The CPI index is based on values between 0 and 100. Before 2011,
values between 0 and 10 were used. The value of 0 indicates the maximum cor-
ruption, while the value of 100 indicates the sense that there is no corruption at
all in the country. This index is used throughout this paper. However the use of
this index may create some problems when used as an important criterion for
the actual levels of corruption in a country (Malito, 2014):

e The sub-indices of the final index represent different forms of corruption, as
there is no universally accepted definition of corruption. Each sub-index is
constructed using a different research methodology.

e Information problems arise because of the different perspectives of different
countries. In addition, individuals’ biased opinions flourish.

e Many countries rank higher on a corruption scale because of the value of their

index. However, this index is often not comparable with other years’ results.

2. Relating Corruption with per Capita GDP & per Capita
GDP Growth

Experts suggest that the growth rate of GDP per capita is the best measure of the
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economic growth of a country. However, apart from the per capita GDP growth
rate of a country, it is also of particular significance whether the per capita GDP
converges at some level, determined by the internal factors of a country’s economic
policy or by externally imposed criteria set for the country (Anastasiou et al., 2022;
Anastasiou et al., 2021). The basic condition for convergence is the negative relation
of the per capita GDP growth rate (g,) of the country (i) and the per capita GDP
(77 of the same country (2). This relationship as a function has the form:

g, = f(logy,) (1)

where:
&= The per capita GDP growth rate of the country (J)
yi=The per capita GDP of country (1)

For a constant growth rate (g, ), Equation (1) is written as:
yitz — yitlegyitﬂz'At (2)

where:

Oy, = The mean per capita GDP growth rate of country (4), during the pe-
riod of time At (where At= 8 - #),

Yy, = The initial per capita GDP of country (J) at time (&)

Yo, = The final per capita GDP of country (1) at time (&)

And in logarithmic form:

Byirt, = (In Yii, =IN iy )/At 3)

For (4 = H and (& = ¢ + 1), i.e. for a period of time of one year, then Az=1
and Equation (3) is written as a logarithmic difference for the estimation of the

annual per capita GDP growth rate:

Oyir(iety = IN Vi) = 1N Vi 4)

To take into account socio-economic factors, Barro (Barro, 1991) used an em-
pirical form of Equation (4), which includes a set of variables such as health sys-
tems and schools. His equation is as follows (Akeay, 2002):

Oy, = alogy, +cX +d )

where:

X = A group of variables which include socio-economic effects

a, ¢, d= Constants (a < 0 for the cases of economic convergence)

Mauro (Mauro, 1995) analysed the relationship between corruption and an-
nual economic growth over a period from 1960 to 1985, using data from the BI
corruption index for 67 countries for the time period 1980-1983. He found that
countries with low levels of corruption had higher average annual growth rates
than countries with high levels of corruption. He also found that the improve-
ment of the corruption index had a positive effect on GDP growth and invest-
ment. This was largely due to the fact that the improvement of the corruption
index by one degree increased GDP per capita by 0.5% and investment by 5% of
GDP per year. Using the extended Barro equation (Equation (5)), Mauro
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(Mauro, 1995) extended the equation to include corruption (Akcay, 2002):
Uy, =@ log Vi, + bCoritl +cX +d (6)

where:

Coritl = Corruption index of country (1) at time (#)

X= A group of variables which include socio-economic effects

a, b, ¢, d= Constants (a2 <0, b >0)

Mauro (Mauro, 1998) used the ICRG index for 1982 to 1995 and the BI index
for 1980 to 1983. For a sample of 106 countries, he studied the effect of corrup-
tion on growth and investment, where the dependent variables were the average
rate of investment and GDP growth for each country. Mauro found that coun-
tries with improvement of the corruption indices by a single unit, had a 4%
higher investment growth rate and a 0.5% higher GDP per capita growth rate,
over the time period from 1960 to 1985.

Ehrlich and Lui (Ehrlich & Lui, 1999) found that countries with higher levels
of corruption had lower economic growth rates. They studied the data from 152
countries from 1960 to 1992 and found that the higher the level of corruption,
the lower the rate of growth, while it became clear that the impact of corruption
on economic growth in developed countries is lower.

Also, Akgay (Akgay, 2002) studied the effect of corruption on economic
growth for 54 different developing countries over a period from 1960 to 1995.
He used Mauro’s equation (Equation (6)), which calculates the Mauro index (X)
with 8 variables (population growth, inflation, government expenditure as a
percentage of GDP, ratio of students to teachers, ratio of gross domestic invest-
ment to GDP, etc.) in addition to the corruption index ICRG. Ak¢ay found that
countries with low levels of corruption had higher rates of economic growth

than countries with a high corruption index.

3. Specifying a Correlation between CPI & GDP per Capita

Shao et al. (Shao et al., 2007) suggest a positive correlation between the Corrup-
tion Perceptions Index (CPI) and a country’s per capita GDP (y) when compar-
ing results of 90 to 140 countries, from 2001 to 2005, expressed by:

CPI ~ y* (7)

A positive exponent () indicates that countries with high GDP per capita are less
corrupted. Shao et al. (Shao et al., 2007) proved that higher CPI values indicate
higher GDP per capita. This means that countries with wide differences in their CPI
have similar differences in their GDP per capita, i.e. the higher the value of CPI the
higher the per capita GDP. The exponent () takes a general value of 0.27 + 0.02.
Furthermore, Shao et al. (Shao et al., 2007) studied the relationship between the CPI
and the per capita GDP growth rate of four groups of countries according to their
per capita income, following the income classification of the World Bank (World
Bank, 2022a). They found that countries with low corruption (i.e. high values of CPI),
show high rates of economic growth (high values of per capita GDP growth rate).
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Podobnik et al. (Podobnik et al., 2008) found that functional dependence can

be modelled with a power law function as follows:
CPI = Ny* (8)

where:

N = Coefficient (N> 0)

Podobnik et al (Podobnik et al., 2008), using 2006 data, found that the value of
the exponent (u) was about 0.23, while the value of coefficient (V) was about
0.56, using the [0, 10] scale of CPIL

Also, Podobnik et al. (Podobnik et al., 2008) used data from the five-year pe-
riod 1999 to 2004 to determine the relationship between changes in the CPI val-
ues [A(CPI)] and changes in the GDP annual growth rate (g), as follows:

By, = mA(CPIit1t2 )+ui 9)

where:

u; = Constant

For almost all countries, it was found that in all countries there is a positive
slope (m) of the straight line expressed by Equation (9), equal to 0.09. Therefore,
each unit increase in the CPI of the [0, 10] scale indicates a 1.7% increase in the
annual GDP growth rate (g). Podobnik et al. (Podobnik et al., 2008) used Equa-
tion (4) to estimate the average per capita GDP annual growth rate (g), knowing
the change in CPI value [A(CP])].

Vlachos (Vlachos, 2013), studying the relevant scatter diagram on a log-log
scale for 172 countries, for the period of time 1993-2012, found that the apparent
linear relationship provided exponent values (u) of Equation (8), equal to 0.21.
For low-income countries, he also found that there is no positive exponential re-
lationship between (CPIJ) and the average per capita GDP (). Also, for a total of
119 countries and for the period of time 2003-2012, he found that the linear
trend line of Equation (9) showed a positive slope (m) equal to 0.149 for all
countries. For the group of high and upper-middle-income countries, he found a
positive slope equal to 0.173 and for the group of lower-medium countries and
low income countries he found a small positive slope equal to 0.042.

Finally, Papageorgiou et al. (Papageorgiou et al., 2018) studied the relationship
between the average GDP per capita (y) at current prices, in $ U.S. and the average
corruption perception index (CPJ), during the decade 2006-2015 in Europe, and
the relation between the average per capita GDP growth rate (g) and the change of
the average corruption perception index [A(CPI)] during the same time period in
Europe. They showed that the value of exponent (u) of Equation (8) was equal to
0.3393 for all European countries, 0.3451 for the 31 countries of the European
Economic Area, was 0.3476 for the 28 countries of the European Union and 0.3047
for the 19 countries of Euro Zone. They also found that the value of the slope of
the straight line (122) of Equation (9) was equal to 0.0186 for all European coun-
tries, 0.0135 for the 31 countries of European Economic Area, 0.0136 for the 28

countries of European Union and was 0.0164 for the 19 countries of Euro Zone.
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Table 1. Summarized results of survey.

4. Examining the Relation of CPI & per Capita GDP and Use
of GIS

In the present study, we examined the relationship between corruption and in-
come levels in Europe for the period 2005-2021. Specifically, we studied 1) the
relationship between the average per capita GDP (y) at current prices, in $ U.S.
and the average corruption perception index (CPI), during the mentioned time
period, and 2) the relation between the average per capita GDP growth rate (g)
and the change of the average corruption perception index [A(CPI)] during the
same time period. The source of the values for per capita GDP was the Word
Bank, while source of the values of CPI was the Transparency International or-
ganization. For the purpose of this survey Equations (8) and (9) were used, while
all used values of CPI before 2012, having values of [0, 10] scale, were converted
to [0, 100] scale in order to obtain compatibility for our analysis.

The groups of European countries used were:

e 46 European countries (ALL European countries).

e 31 countries member states of the European Economic Area (EEA-31).

e 27 countries member states the European Union (EU-27).

e 19 countries member states of the Euro-zone (EZ-19).

e 15 countries including Central and Eastern Europe countries, Turkey and
Kazakhstan, which are not members of the EU and EEA (CEE-15).

GIS is effective at processing data and presenting the results in many visual
formats. This is because GIS provides access to data from multiple sources
through feedback loops. They can also be used for data integration, modelling,
simulation and analysis. GIS is also a platform for creating a flexible, dynamic
and adaptive framework for integrating geospatial data. With the proliferation of
programming and scripting languages, new spatial analysis and visualisation capa-
bilities are becoming available through the use of spatial libraries. This is because
current GIS packages are effective at handling complex data thanks to their data-
bases and languages combined with them (Murray, 2010; Sritart & Miyazaki, 2022).

In the current study, the obtained results for the five European regions and
the corresponding values of exponent () and slope (m) were used as a geospa-
tial database in order to produce charts as visual information about the relations
of CPI and & per capita GDP, using GIS.

As shown in Table 1, Figures 1-3, for all European countries, there is a positive

Group of countries Exponent p (Equation (8)) Sig. Slope m (Equation (9)) Sig.
46 European countries 0.3378 0.000 0.0181 0.000
31 EEA countries 0.3382 0.000 0.0183 0.001
27 EU countries 0.3384 0.000 0.0188 0.004
19 EZ countries 0.2947 0.000 0.0187 0.036
15 non-EU TCEE countries 0.0031 0.0003

Source: Authors’ calculations. Red numbers denote that there is no statistical significance.

DOI: 10.4236/tel.2024.141010

189 Theoretical Economics Letters


https://doi.org/10.4236/tel.2024.141010

P. Christos et al.

Esri, Garmin, GEBCO, NOAA NG d other contributors

Albania Germany North Macedonia
AM Armenia GR Greece NO Norway
AT Austria HU Hungary PL Poland
AZ Azerbaijan IS Iceland PT Portugal
BY Belarus 1IE Ireland RO Romania
BE Belgium IT Italy RU Russia
BA Bosnia & Herzegovina KZ Kazakhstan RS Serbia (& Montenegro)
BG Bulgaria KS Kosovo SK Slovakia
HR Croatia LV Latvia SI Slovenia
CYy Cyprus LT Lithuania ES Spain
CzZ Czechia LU Luxembourg SE Sweden
DK Denmark ML Malta CH Switzerland
EE Estonia MD Moldova TR Turkey
FI Finland ME Montenegro UA Ukraine
FR France NL Netherlands UK United Kingdom
GE Georgia

Source: Authors’ calculations.

Figure 1. Classification of European Countries according to their mean value of CPI during the period of time 2005-2021.

relationship between the level of corruption (CPI) and the per capita GDP (y),
represented by the exponent value (), equal to 0.3378. This value is 0.3382 for
the 31 countries of the European Economic Area, 0.3384 for the 27 countries of
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the European Union and 0.2947 for the 19 countries of the Eurozone. In general,

it is obvious that if two countries within the European Economic Area, the Eu-

ropean Union or the Eurozone, have different CPI values, then these countries

Esri, Garmin, GEBCO, NOAA NG

d other contributors
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Figure 2. Classification of European Countries according to their mean value of GDP pc during the period of time 2005-2021.
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Mean (2005 - 2021) - ALL 46 countries
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Mean (2005 - 2021) - 15 CEE countries
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Source: Authors’ calculations.

Figure 3. Relation between CPI and GDP per capita.

should also have different values in their per capita GDP, so that the country has
the higher CPI value (i.e. lower perceived corruption), its GDP per capita has
also a higher value. It was confirmed that there is a statistically significant posi-
tive exponential relationship between the average CPI and the average per capita
GDP, in most European countries. However, for the 15 countries of the Central
and Eastern European countries, including Turkey and Kazakhstan, which are
not members of the European Economic Area, the European Union or the Eu-
rozone, the exponent values () are almost zero (0.0031), but without statistical
significance.

Regarding the relationship between the average growth rate of GDP per capita
(2), and the change in the average corruption perception index [A(CP))], as
shown in Table 1, Figure 4 and Figure 5, there is a positive linear relationship
between the average growth rate of GDP per capita and the change in the cor-
ruption level, for all European countries, expressed by the slope of the straight
line (1m) which is 0.0181. This means that for every unit increase in the CPI value
in the [0, 100] corruption scale, the average per capita GDP annual growth rate
will increase by 1.81%. The corresponding values are 1.83% for the 31 countries
of European Economic Area, 1.88% for the 27 countries of European Union and
1.87% for the 19 countries of Eurozone, indicating a statistically significant posi-
tive relationship between the growth rate of GDP per capita and the change in
the CPL Finally, for the 15 countries of Central and Eastern Europe countries,
including Turkey and Kazakhstan, which are not members of the European
Economic Area, the European Union or the Eurozone, for every unit of increase
in the CPI value, the growth rate of GDP per capita will increase by 0.03%, al-

though the result for the last case is not statistically significant.

5. Conclusion

Data shows that higher levels of corruption lead to lower GDP per capita. This
has been demonstrated by previous statistical analysis. However, some countries
such as Turkey, Kazakhstan and Central and Eastern Europe don’t follow this
trend. CPI scores have a significant positive correlation with GDP per capita for
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Source: Authors’ calculations.

Figure 4. Classification of groups of countries according to the calculated slope m value.

each country. This is because different countries with different score values also
have different GDP per capita values.

After reducing corruption, European economies grew faster. This was evident
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Source: Authors’ calculations.

Figure 5. Relation between per capita GDP annual growth rate and A(CPI)/year.

when looking at data from all European countries except the EEC and EZ coun-
tries. Moreover, a positive relationship between GDP and corruption was ob-
served - with more than half of European countries showing a significant in-

crease in both economic growth and prosperity.
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Appendices
Appendix 1

Table Al. Sub-indices for the estimation of Corruption Perception Index (CPI).

Code Description

AFDB African Development Bank - Governance Ratings

BF (SGI) Bertelsmann Foundation - Sustainable Governance Indicators
BF (BTI) Bertelsmann Foundation - Transformation Index

IMD IMD World Competitiveness Yearbook

ICRG Political Risk Services - Country Risk Guide

WB World Bank - Country Performance and Institutional Assessment
WEF World Economic Forum - Executive Opinion Survey

WJP World Justice Project - Rule of Law Index

EIU Economist Intelligence Unit - Country Risk Assessment

GI Global Insight - Country Risk Ratings

PERC Political and Economic Risk Consultancy - Asian Intelligence
FH Freedom House - Nations in Transit

Source: Transparency International (Transparency International, 2021).
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Appendix 2. Corruption Perception Indices of European Countries

-2021.

Table A2. Corruption perception indices of all European countries for years 2005
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Appendix 3. GDP Percapita of European Countries

Table A3. GDP per capita of all European Countries for years 2005-2021 (current U.S. §).
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GDP per capita is gross domestic product divided by midyear popula-

tion. GDP is the sum of gross value added by all resident producers in the economy plus

any product taxes and minus any subsidies not included in the value of the products. It is

calculated without making deductions for depreciation of fabricated assets or for deple-

tion and degradation of natural resources. Data are in current U.S. dollars.

Theoretical Economics Letters

202

10.4236/tel.2024.141010

DOl


https://doi.org/10.4236/tel.2024.141010
http://data.worldbank.org/indicator/NY.GDP.PCAP.CD

	Corruption Perception Index (CPI) in European countries: Monitoring with GIS
	Abstract
	Keywords
	1. Introduction—Measuring Corruption
	2. Relating Corruption with per Capita GDP & per Capita GDP Growth
	3. Specifying a Correlation between CPI & GDP per Capita
	4. Examining the Relation of CPI & per Capita GDP and Use of GIS
	5. Conclusion
	Conflicts of Interest
	References
	Appendices
	Appendix 1
	Appendix 2. Corruption Perception Indices of European Countries
	Appendix 3. GDP Percapita of European Countries


