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Abstract: The purpose of this study was to analyze the effect of several macroeconomic variables
consisting of gross domestic products (GDP) per capita, economic openness, government effective-
ness index, inflation, and the level of education on the corruption index in G20 member countries.
This study focused on the effect of education on the level of corruption in the G20 member countries
by treating other macroeconomic variables as control variables that were not analyzed in depth.
This research used mixed methods with multiple regression with two stage least square (25LS) es-
timation method followed by phenomenological analysis. This study found that primary education
enrolment and the lifelong learning index did not significantly influence the level of corruption for
all G20 member countries, developed member countries, and developing member countries. Sec-
ondary education enrolment showed a negative and significant influence on the level of corruption
in all categories of countries (all members, developing, and developed countries). Tertiary education
enrolment had a negative and significant influence on the level of corruption in all members and
developing countries, but had a positive influence in the developed countries. GDP per capita had
a contrasting influence: negative and significant influence in the developed countries, but positive
and significant influence in the developing countries. Similar to secondary education, the govern-
ment effectiveness index had a negative and significant influence in all categories of countries (all
members, developing, and developed countries). In contrast, inflation and economic openness had
a positive and significant influence on the level of corruption, but only in developing countries. The
policy implication of this study is the prioritization of secondary education to tackle corruption
problems.

Keywords: G20; macroeconomic; gross domestic products (GDP); corruption; education

JEL Classification Code: B22; D73; E02; E60

1. Introduction

At the national level, a high level of corruption correlates strongly with low per cap-
ita income, low average education, and low achievement of other economic development
indicators (Mauro and Driscoll 1997; Getz and Volkema 2001; Beets 2005). The level of
corruption is also related to law enforcement in a country (Dreher et al. 2009; Iwasaki and
Suzuki 2012). Research conducted by Lambsdorff (2003, 2006) found that corruption im-
pacts investment, gross domestic products (GDP), government spending, and the flow of
capital, goods, and international aid. In addition, corruption is also closely related to the
political system, public officials” salaries, and the examination of colonialism, gender, and
other cultural dimensions such as education (Lambsdorff 1999). Education is one of the
important factors influencing the corruption level in a country because it is related to hu-
man resources development. Truex (2011) found that education is considered the key to
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social norm establishment. Social norms generated by good education will change peo-
ple’s attitude from corruption-tolerant to corruption-resistant (Lederman et al. 2005;
Cheung and Chan 2008).

Economic aspects show that anti-corruption measures promote fair business compe-
tition, support investment, and spur economic growth. (Cicek and Muftuler-Bac 2015).
G20 member countries have massively opposed and proactively prevented corruption by
forming the G20 Anti-Corruption Work Group (ACGW) in 2010. All G20 members have
also ratified the United Nations Convention against Corruption (UNCAC) and the Organ-
ization for Economic Co-operation and Development (OECD) on eradicating the bribery
of foreign public officials. Another step taken is the publication of the G20 Anti-Corrup-
tion Action Plan 2019-2021 (G20 2018).

The level of corruption, represented by the Corruption Perception Index (CPI), varies
in each G20 country, as can be seen in Figure 1.
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Figure 1. Corruption Perception Index in G-20 countries in 2005-2018. Source: World Bank (2020), processed using Mi-

crosoft Excel 2016 version.

Figure 1 shows that, when viewed with a CPI threshold of 6, there are two main
groups: very clean countries (Australia, Canada, the U.S., France, Germany, the UK, and
Japan) and highly to moderately corrupt countries (Saudi Araba, India, Russia, South Af-
rica, Turkey, Argentina, Brazil, Mexico, Italy, China, Indonesia, and South Korea).

This study aimed to analyze the factors affecting the corruption level in G20 countries
by focusing on education and other macro-economic variables. The other macroeconomic
variables that affect the level of corruption are gross domestic products (GDP) per capita,
economic openness, government effectiveness index, and inflation. These macroeconomic
variables were analyzed because they had a significant effect on the level of corruption in
several previous studies.

The contribution of this study is to reconfirm the findings of Asongu and Nwa-
chukwu (2015) on the effect of education on the level of corruption. As Asongu and Nwa-
chukwu’s (2015) study was conducted in Africa, this study was conducted more broadly
in the G20 member countries. As for the impact of macroeconomic variables on the level
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of corruption, this study combined several macroeconomic variables from previous stud-
ies and analyzed their impact on the level of corruption in the G20 member countries.
However, due to the limitation of data availability, only 13 countries were investigated,
namely Canada, the United States, India, Russia, Argentina, Brazil, Mexico, France, Italy,
the United Kingdom (UK), Indonesia, Japan, and South Korea.

This paper consists of five parts. Section 1 describes the background of the study,
which shows the importance of this study and the position of this study to previous stud-
ies. Section 2 describes the literature review and empirical evidence of the impact of edu-
cation and other macroeconomic variables on corruption. Section 3 describes the model
using two stage least squares (2sls) and the Educatex formulation using principal compo-
nent analysis (PCA). Furthermore, Section 4 analyzes the model with data for the G20
countries for the period 2007-2017. Finally, Section 5 presents our conclusions.

2. Literature Review
2.1. Education on Corruption

Theoretically, education has a different effect on corruption. Education has been
proven to increase legal awareness, social cohesion, and civic responsibility, all of which
will lead to a negative relationship between education and participation in corruption.
(Heyneman 2002; Merloni 2018; Heyneman et al. 2008; Oreopoulos and Salvanes 2009). In
highly corrupt countries, corruption often occurs within the education system.

Orces (2008), on paying bribes to the police, revealed that greater wealth and higher
education in city communities actually increased the likelihood of being involved in brib-
ery. However, another study by Orces (2009) on public health and education services
found the opposite: education variables had a negative relationship with the possibility of
bribery. A similar result was found by Mocan (2008). Beets (2005) used the CPI as a proxy
for the corruption variable to examine its relationship with education at the country level
using seven education indicators: literacy level, student—teacher ratio for primary and sec-
ondary education, and school participation rates for all school-age children, namely chil-
dren of primary school age, middle school age, and senior high school age. He found that
lower levels of education, as measured by literacy levels, school participation rates, and
student-teacher ratios, correlated with higher levels of corruption. Countries with “low
corruption” had an average school participation rate of around 90 percent, while countries
with “high corruption” had only 56 percent.

Truex (2011) conducted an individual survey in Kathmandu, Nepal, after first con-
ducting a literature study and establishing that social norms influence tolerance to cor-
ruption. Then, he examined whether education influenced social norms and thus influ-
enced tolerance or acceptance of corruption. He found that consistently, education was
the strongest determinant of acceptance or tolerance toward corruption. Individuals who
were better educated were consistently more critical toward corruption and denounce it.

Hunt and Laszlo (2012) conducted a study on bribery involving poor communities.
They found that bribery among the poor is something that is done without purpose or
awareness. Poor people often do not know the cost of a public service and they do not
realize that bribery is prohibited in normal transactions. Based on these findings, Hunt
and Laszlo (2012) suggested that increasing literacy combined with official publication of
the costs of public services could reduce the vulnerability of poor people to corruption.

Hakhverdian and Mayne (2012) examined 21 democratic countries in Europe about
the influence of education on trust in public institutions and the corruption level. Using
the multilevel model, they found that education had a negative relationship with trust in
public institutions in corrupt societies, but a positive relationship with that in clean socie-
ties. They also found that the negative effect of corruption on trust in public institutions
would diminish as education level increases and that citizens with the lowest levels of
education were not responsive to the negative influence of corruption.
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Jetter and Parmeter (2018) used Bayesian model averaging (BMA) in researching cor-
ruption in non-OECD developed countries. In the education sector, they used a number
of measures, namely primary, secondary, and tertiary education levels, and school partic-
ipation. They concluded and emphasized the importance of the rule of law (PIP 1.00) and
primary education (PIP 1.00) as the most important elements in fighting corruption.

Dong and Torgler (2013) and Uslaner and Rothstein (2016) found that education was
associated with declining levels of corruption, both in the short- and long-terms. In coun-
tries with high corruption including those in Sub-Saharan Africa, the education system is
also often corrupt. School children must pay bribes to get good grades and pass to the
next grade level and they can also buy test questions and answers before the exam is ad-
ministered. These examples make students perceive bribing as normal and acceptable be-
havior. Education can also increase bribery because more educated individuals tend to
have more frequent interactions with officials, have higher income, and are reluctant to
linger over bureaucratic matters so they try to accelerate the process through bribery (Kaf-
fenberger 2012).

Dridi (2014) examined the factors that influenced active and passive corruption in
government spending on education, social welfare, health, security, and debt repayment.
The study included the proxied education variable with secondary school participation
rate as the regressor. The results showed that secondary education had no significant in-
fluence on corruption.

Lalountas et al. (2011) examined the relationship between globalization and corrup-
tion using a cross-section of 127 countries. Their conclusion was that globalization is a
powerful weapon against corruption only for middle and high income countries, whereas
it was insignificant in low income countries.

2.2. Macroeconomics Variables on Corruption

Gross Domestic Products (GDP). There are two hypotheses on the influence of cor-
ruption on economic growth known as “Grease the Wheels” and “Sand the Wheels”. The
Grease the Wheels hypothesis states that corruption increases economic growth because
it bypasses inefficient regulation. When the regulations for starting a business are very
strict, bribing politicians and bureaucrats is likely to lead to dynamic economic activities.
In contrast, the Sand the Wheels hypothesis asserts that corruption reduces economic
growth because corruption prevents efficient production and innovation.

A study by Méon and Weill (2010) found that in in developed countries where the
institution and bureaucracy are effective, the efficient grease hypothesis is rejected. Mean-
while, in developing countries where the institutions and bureaucracy are ineffective, the
efficient grease hypothesis is accepted.

Different results were found in a study by Corrado and Rossetti (2018), which re-
vealed a negative relationship between income per capita (GDP) and corruption in all re-
gions of Italy. This confirmed Lipset’s (1960) hypothesis that poorer regions experienced
more corruption than the richer ones.

Goverment Effectiveness. Government effectiveness (GE) captures perceptions of the
quality of public services, the quality of the civil service and the degree of its independ-
ence from political pressures, the quality of policy formulation and implementation, and
the credibility of the government’s commitment to such policies (Kaufmann et al. 2010;
Apaza, 2009; Mark and Vatiero 2018). The higher the government index, the lower the
level of corruption in a country. A study by Montes and Paschoal (2016) in 130 countries
found that the higher the government index, the lower the level of corruption.

Inflation. Inflation affects corruption in two ways. First, inflation causes people’s pur-
chasing power to decline. In order to maintain the level of consumption, someone com-
mits corruption. Second, the populist policy of the government causes the government
budget to rise quite high and cause inflation. The increase in budgets due to this populist
policy has led to rent seeking behavior from the private sector, which is an act of corrup-
tion. A study by Akca et al. (2012) in the 2002-2010 period using a total of 97 countries’
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data from three different income-level groups found that inflation had a statistically sig-
nificant and positive effect on corruption in all 97 countries from three different income-
level groups.

Economic Openness. Economic openness influences the corruption level as it is syn-
onymous with globalization, which is a powerful tool in fighting corruption (Lalountas et
al. 2011; Asongu 2014; Kaufmann et al. 2010; Noja et al. 2019). Lower economic openness
is one of the factors causing increased corruption (Gurgur and Shah 2014). Other factors
include poor economic structure, overly dominant role of government in the economy,
low quantity and quality of oversight institutions, low social development, and low sala-
ries of civil servants.

Herzfeld and Weiss (2003), who examined 72 countries, found that factors affecting
corruption were economic openness, economic growth, religion, civil servants’ salaries,
democracy level, political stability, natural wealth, social heterogeneity, and law enforce-
ment.

Shabbir and Anwar (2007) found that economic freedom (measured by the Economic
Freedom Index) and globalization (measured by the percentage of exports minus imports
to the GDP) were the variables that influenced the corruption level. In addition, there were
several other variables such as the level of economic development (measured by GDP),
economic freedom (measured by the Economic Freedom Index), globalization (measured
by the percentage of exports minus imports to the GDP), the education level (measured
by the literacy level), and income distribution (measured by the Gini Ratio).

2.3. Hypotheses
Based on the previous studies, the following hypotheses will be tested in this paper:

Hypothesis 1 (H1). Education has a negative effect on corruption in the G20.

Hypothesis 2 (H2). GDP increases corruption in G20 developing countries and suppresses cor-
ruption in G20 developed countries.

Hypothesis 3 (H3). Government effectiveness has a negative effect on the level of corruption in
G20.

Hypothesis 4 (H4). The inflation rate has a positive effect on the level of corruption in the G20.

Hypothesis 5 (H5). Economic openness will be significant in G20 developed countries in reducing
corruption, while it is not significant in G20 developing countries.

3. Method
3.1. Data

This study used the 20072017 data from 13 G20 member countries: Canada, the
United States, India, Russia, Argentina, Brazil, Mexico, France, Italy, the UK, Indonesia,
Japan, and South Korea. The dependent variable was the level of corruption proxied by
the Corruption Perception Index (CPI) and the independent variables were GDP per cap-
ita, government effectiveness, inflation, economic openness, primary school enrolment,
secondary school enrolment, tertiary school enrolment, and Educatex, an index for long-
life learning resulting from principal component analysis (PCA) (Table 1).

The data used in this study were taken from Transparency International and the
World Bank and are secondary data that can be accessed openly.



Economies 2021, 9, 23

6 of 13

3.2. Two-Stage Least Squares (25LS) Regression
This study used two-stage least squares (2SLS) regression because there was a suspi-
cion of endogeneity in the GDP per capita variable, where there is probably a causal rela-
tionship with the corruption variable. The 2SLS regression itself was first developed by
Henri Theil and Robert Basmann. As the name suggests, the method involves two sequen-
tial applications of ordinary least square (OLS) (Gujarati and Porter 2003). The 2SLS re-
gression research equation is as follows:
Corruptye = Bo + B1GDPCy + B2 Govye + BsInfye + PsOpeness, + Ps_gEduye + pyze
GDPCy = yo + y1Corrupt + Hp;e
As the equation is over identified, by applying 2SLS, the first stage regresses endog-
enous variables to predetermined variables, and then the second stage replaces GDPC;,
and Corrupt; with their estimated value, and thus the final equation is as follows:
Corrupty, = By + B1GDPCy + B,Govy + BsInfye + BsOpeness, + Bs_gEdu;e + pi;
GDPCir =y, +y,Corrupt;, + py;,

Table 1. Variable list.

Variable Explanation Source
Corrupt;, Corruption Perlc(()e)ptlon Index (0- World Bank
Bo. Yo Intercept

Gross Domestic Product per Cap-
DPC;
GDPCy ita (Current US$) World Bank
GDPC,, Gross Domestlc l?roduct Per cap- processed
ita Estimate
Government Effectiveness Index
Gov; 1
oV, (258 t0 2.59) World Bank
Inf;; Inflation (%) World Bank
Trade Openness ((Export + Im-
Openess;; port)/GDP) World Bank (processed)
Edu;; Primary School Enrolment World Bank
Secondary School Enrolment World Bank
Tertiary School Enrolment World Bank
Educatex (lifelong learning in-
dex, obtained by Principal Com- World Bank (processed)
ponent Analysis (PCA))
Y1, P, B2, B, P, Pss Regression coefficient
Ik, Mie Error term

3.3. Principal Component Analysis (PCA)

Asongu and Nwachukwu (2015) created a variable called Educatex, which includes
formal education at elementary, secondary, and tertiary school levels, using principal
component analysis (PCA). PCA is a statistical technique to simplify the number of highly
correlated variables into non-correlated variables with a smaller number representing the
proportion of variability.

The selection of the number of variables generated by the PCA is based on an eigen-
value of higher than one (Jolliffe 2002). Table 2 shows that the first principal component
(first PC) accounts for more than 61% of the combined information and has an eigenvalue
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of 1848. The index formed by the PCA is one and is called Educatex (Asongu and Nwa-
chukwu 2015).

Table 2. Principal component analysis (PCA) that formed the educational index (Educatex).

Component Loadings

Proportion Cumulative Eigen

PSE SSE TSE (%) Proportion (%) Value

FirstPC 0705  0.671 0.231 61.601 61.601 1.848
Second PC  0.766 0.546 -0.338 25.069 86.670 0.752
Third PC~ 0.874 0.062  0.482 13.330 100.000 0.400

PSE: Primary school enrolment; SSE: Secondary school enrolment; TSE: Tertiary school enrolment.
Source: World Bank (2020), processed with SPSS 24.

4. Results and Discussion
4.1. Descriptive Statistics

Table 3 shows that on average, the developed countries had lower levels of corrup-
tion (shown by the CPI values) and lower inflation rates, around 1/9, than the developing
countries. Generally, for GDP per capita, economic openness, government effectiveness,
and education, the developed countries had greater values than the developing countries.
For example, the per capita income of the seven developed countries was five times higher
than the six developing countries. Interestingly, in education, the average primary school
enrolment in the developing countries was higher than in the developed ones. These find-
ings are in line with several previous studies where there was a causal relationship be-
tween corruption and GDP per capita and economic growth, which means that both var-
iables influence corruption and vice versa. The higher GDP per capita of a country, the
lower the level of corruption in such country (Jetter et al. 2015; Iwasaki and Suzuki 2012;
Fan et al. 2009; Serra 2006; Gatti 2004; Paldam 2002).

Table 3. Descriptive statistics.

Indi- CPI GDP/CAP GOEF-EFF Inflation Openness
cator A B C A B C A B C A B C A B C
Mean 5.076 6.649 3.241 2557758 40,868.910 7893.588 0.683 1349 -0.094 5423 1.287 10.248 0.503 0.555 0.443
3:1\;[;1_1 43 7200 3.400 24,358.78 41,793.540 10,119.340 0.422 1477 -0.118 2563 1547 7.485 0.517 0.567 0.465
ﬁi);;— 84 8400 4.300 59,927.93 53,382.760 11,993.480 1.854 1.854 0.345 41.119 3.997 41119 11 1100 0.772
i\n/[ll?r; 1.3 1.900 1.300 998522 20,385.320 1173.875 -0.471 0.198 -0471 -2316 -2316 1530 0.221 0.245 0.221
]Sjtjv 2.041 1.434 0.588 17,902.69 8828.683 3962.018 0.801 0438 0199 7378 1270 8552 0.187 0.207 0.140
SII::S,_ 0.16 -1.352 -0.938 0.118 -0.908 -0.696 0.094 -1291 0.261 2489 -0.664 1.792 0.727 0.575 0.130
KL;::O_ 1.466 4.292 4.630 1.491 2.952 1.686 1.296 3.608 2443 10.101 3.379 6.097 3.801 3.237 2.391
Obser-

. 143 77 66 143 77 66 143 77 66 143 77 66 143 77 66
vation
Indi- Educatex Primary Secondary Tertiary
cator A B C A B C A B C A B C
Mean 0 0.654 -0.762 106.714 101.482 110.662 96.355 102.746 88.900 59.418 70.495 46.495
Me-

0.389 0.591 -0.874 102.92 101.548 109.446 99.501 101.417 91.872 61.656 63.767 36.741

dian
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ﬁiﬁ; 1.255 1.255 0.952 134.52 107.112 134.520 126.39 126.390 108.734 104.278 104.278 89.959

Ir\n/lrrz —2.455 -0.185 -2.455 95.681 97.718 95.681 57276 91.553 57.276 13.127 52.476 13.127

Std.

Dev 1 0337 0978 7.477 1.970 8.463 12.616 7353 13.403 23.023 15.556 23.667

S:s:\s,_ -0.849 0.048 0.212 1.846 0.197 1.067 -0.805 1.760 -0.592 -0.116 0931 0.436

KL;::O_ 2456 2.285 1.841 6.936 2.972 4.429 4385 6.229 2406 2222 2313 1.6114

Obser-

. 143 77 66 143 77 66 143 77 66 143 77 66
vation

A: 13 countries member G20. B: Developed countries G20. C: Developing countries G20.

4.2. Two-Stage Least Square (25LS) Analysis

This data analysis used four models, each of which was distinguished based on the
educational variables (Educatex, primary school enrolment, secondary school enrolment,
and tertiary school enrolment) (Table 4). Subsequently, the analysis was classified into
three, namely the G20 member countries (13 countries), the developed member countries,
(Canada, the United States, France, Italy, the UK, Japan, and South Korea), and the devel-
oping member countries (India, Russia, Argentina, Brazil, Mexico, and Indonesia).

The first hypothesis to test was with regard to the negative effect of education on
corruption in the G20. The results for the education sector showed that of the four indica-
tors used, only secondary school enrolment significantly reduced the corruption level in
both developing and developed member countries. Educatex, as a lifelong learning meas-
ure from the extraction of various indicators, did not significantly influence the corruption
in the G20 countries. Primary school enrolment also did not significantly influence the
level of corruption in the G20 countries, a contrasting result to the results of research by
Jetter and Parmeter (2018), which examined 123 countries and instead found that primary
school enrolment was an important factor in eradicating corruption. An interesting result
was found in the developed member countries, where tertiary school enrolment actually
increased the corruption level. This finding was the same as the results of a study by Kaf-
fenberger (2012), where the higher the level of education, the higher the level of corrup-
tion. Populations with undergraduate/university education have the highest influence
(13.7%), which means that they are more likely to participate in corruption than those
without such formal education. These results indicate that corruption cases in developed
countries are more common in the highly educated group.

Table 4. Results of the two-stage least square (TSLS).

Dependent Variable = Corruption Perception Index (CPI)
Model 1 Model 2 Model 3 Model 4
Variable A B C A B C A B C A B C

3.833* 2.711* 4.982* 6.096* 5926 4.744* 2828* 0.798 3.753* 3911* 4.543* 4.867*

(0.362) (0.609) (0.310) (1.474) (3.879) (1.116) (0.712) (0.958) (0.696) (0.409) (0.613) (0.236)
cppe 3 %1074 x105% 271075 105 eg 1055 1107 5 g s ng seagsn X107 5 g sng sggs s 2 X107
(7 x107%) (9 x 10°°) (9 x 10°9) (7 x107%) (1 x 10°°) 7 % 10°9) (7 x107%) (8 x 10°°) (1% 10°) (7 x107%) (8 x 10°°) (9 x 10°9)

1.096* 1.724* 0.872* 1.030* 1.598* 0.793* 1.055* 1.909* 0.691* 1.078* 2.043* 0.850*

(0.267) (0.262) (0.282) (0.276) (0.270) (0.298) (0.279) (0.207) (0.277) (0.275) (0.192) (0.288)

Open- -0466 0487 -2962* -0.571 0437 -2.849* -0.379 -0.613 -2.684* -0.381 -0.388 -2.884*

ness  (0.568) (0.683) (0.426) (0.579) (0.679) (0.545) (0.571) (0.599) (0.422) (0.564) (0.514) (0.390)
-0.009 -0.076 -0.016** -0.009 -0.083 -0.014** -0.007 -0.063 -0.016** -0.005 -0.018 -0.015**

Inflation” ,511) (0.059) (0.007) (0.011) (0.056) (0.007) (0.012) (0.055) (0.007) (0.012) (0.053) (0.008)

C

GovEff
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Edu- 0.135 -0.217
catex  (0.110) (0.247)

0.043
(0.078)

Primary
Enrol-
ment

-0.021 -0.032 0.001
(0.013) (0.037) (0.008)

Second-
ary En-
rolment

0.010 0.026* 0.013 ***
(0.007) (0.010) (0.008)

Tertiary
Enrol-
ment

-0.004 -0.018* 0.001
(0.005) (0.005) (0.004)

R 0.604  0.690

0400 059 0.639 039  0.601 0.777 0420 0.620 0.796  0.397

AdjR2 0590 0.668

0350 0582 0613 0346 0587 0761 0371 0.606 0.781  0.347

F-stat 41.785* 31.534 *

7.985* 40.469* 25.102* 7.871* 41.291* 49.508* 8.682* 44.619* 55.321* 7.897*

F4%

significant by 10%; ** significant by 5%; * significant by 1%. () standard error. A: 13 countries member G20. B: Devel-

oped countries G20. C: Developing countries G20. Source: World Bank (2020).

The testing of the second hypothesis of the effect of GDP on corruption in G20 devel-
oping countries and its role to suppress corruption in G20 developed countries revealed
that that all models and all data groups of GDPs per capita significantly influenced the
corruption level. This is in line with previous studies demonstrating the relationship be-
tween GDP and the corruption level (Shah and Schacter 2004; Li et al. 2000). The results
did not find a significant difference between developed and developing countries as re-
vealed by Méon and Weill (2010). However, the results were not in accordance with Cor-
rado and Rossetti (2018), who revealed a negative relationship between income per capita
(GDP) and corruption in all regions of Italy.

Moreover, the 2SLS regression results of testing the third hypothesis about the nega-
tive effect of government effectiveness on the level of corruption in G20 showed that gov-
ernment effectiveness significantly influenced the corruption level. The higher the gov-
ernment effectiveness, in both the developed and developing member countries, the
cleaner the country from corruption. This rejects the “Grease the Wheels” hypothesis,
which states that corruption increases economic growth because it bypasses inefficient
regulations. The finding is in line with Montes and Paschoal (2016) who found that in 130
countries, the higher the government index, the lower the level of corruption. This means
that the higher the government index, the lower the level of corruption in a country.

Statistical testing of the fourth hypothesis about the positive effect of inflation rate on
the level of corruption in the G20 showed that inflation only significantly influenced the
corruption level in the developing countries’ model. This is in accordance with Akca et al.
(2012), who examined the 2002-2010 period and used data from a total of 97 countries
from three different income-level groups, and found that the inflation had a statistically
significant and positive effect on corruption in all 97 countries from three different in-
come-level groups.

The statistical output showed the results about the fifth hypothesis stating that eco-
nomic openness will be significant in the G20 developed countries in reducing corruption,
while it is not significant in the G20 developing countries. This is in line with Gurgur and
Shah (2014), who stated that lower economic openness had a significant effect on the in-
creased corruption. This may be supported by poor economic structure, the overly domi-
nant role of government in the economy, low quantity and quality of oversight institu-
tions, low social development, and the low salaries of civil servants. This result indicates
that the more open the economy in these countries, the higher the level of corruption.
Consequently, there are indications that import and export activities in these developing
countries are vulnerable to corrupt practices. This result is different from the hypothesis
of Lalountas et al. (2011), which states that economic openness is significant in developed
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countries, but is not significant in developing countries in combating corruption. On the
other hand, this result is in line with the study of Griindler and Potrafke (2019), who used
panel data for 2012-2018 from 175 countries. They found that higher corruption, indicated
by a reversed CPI value that rises by one standard deviation, would reduce real GDP per
capita by 17%. This occurs because corruption reduces foreign direct investment (FDI) and
increases inflation.

Moreover, the processing results of mixed data and those of the developed member
countries showed that GDP per capita was significant to reduce the corruption level. This
means that the higher the GDP per capita of the countries, the lower the level of corrup-
tion. Meanwhile, in the developing member countries, increased GDP per capita actually
caused an increase in the level of corruption. This was due to sharp inequality in the de-
veloping countries coupled with relatively low per capita income. Figure 2 shows that in
the developing countries, the inequality of income distribution, shown by the Gini Index,
is relatively higher than in the developed countries except for the United States, even
though their per capita income is very high. This shows that the wealth in the developing
countries is controlled by only a few people, resulting in the high inequality.

Gini Index G20 Country 2007-2018
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@ China
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Figure 2. Gini Index of G20 countries during 2007-2018. Source: World Bank (2020), processed using Microsoft Excel 2016

version.

Finally, the descriptive data showed that inflation in the developing member coun-
tries was more volatile compared to that in the developed countries, which was more sta-
ble. Inflation in the developing countries had a significant influence on increasing corrup-
tion, so the tendency to increase prices in these countries may increase the corruption
level.
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5. Conclusions

Secondary education can be a priority because it significantly reduces corruption in
both developed and developing member countries. It complements primary education
and aims to lay the foundation for lifelong learning and human resource development
with more learning subjects complete with skills-oriented courses delivered by more spe-
cialized teachers (World Bank 2020). In addition, more available jobs require middle-level
graduates with sufficient skills. If citizens are equipped with good skills in secondary ed-
ucation and obtain decent jobs, equity will be realized and people’s welfare will improve.
Furthermore, welfare will reduce the potential for corruption and reduce the concentra-
tion of power in the hands of only a few people. In addition, norm education such as anti-
corruption education is also very important to instill at every level of education. Basic
education itself, shown by primary school enrolment, although not significant, can be a
place for developing and implementing curriculum on anti-corruption education from an
early age. Provision of universal basic education for all is one of the goals set out in the
United Nations Millennium Development Goals.

Based on the hypothesis test, the following research results were obtained: Education
has a negative effect on corruption in the G20 (proven); GDP increases corruption in G20
developing countries and suppresses corruption in G20 developed countries (proven);
economic openness will be significant in G20 developed countries in reducing corruption,
while it is not significant in G20 developing countries (not proven). High per capita in-
come in the developed member countries can reduce the corruption level, but the opposite
is true in developing countries. This may be due to a large imbalance in the developing
countries where wealth is enjoyed by only a few people or power is concentrated in the
hands of only a few people. Such situations can increase the potential for corruption.

Government effectiveness can consistently reduce the number of corruption cases in
both developed and developing G20 member countries. This factor is indeed effective be-
cause it directly provides reward and punishment. The current task of the state is to in-
crease its effectiveness. Inflation shows a tendency to increase prices and in developing
countries, this significantly increases corruption. Economic openness and inflation signif-
icantly influences the level of corruption only in the developing member countries. Im-
ports and exports, especially with the quota system, become a potential area for corrup-
tion because they are heavily regulated by government policies.

The limitation of this research is that it does not show specifically how the direct and
indirect effects of the variables are thought to influence corruption. It is necessary to ex-
amine more broadly the dimensions that influence corruption and determine the endoge-
neity of the variables that are thought to influence corruption.
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