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ABSTRACT
This research study's goal is to examine how tax income influences the relationship between
corruption and the economy in OECD countries. OECD countries 35 panel data from the
years 1996 to 2021 have been used for this purpose. Economic growth is used as the
dependent variable, corruption and tax revenue as the independent variables, and
education, foreign direct investment (FDI), inflation, and governance as the control factors.
First, we used the cross-sectional dependence CD test to check whether the cross-
correlations of the errors are zero. Next, Panel unit-root test is used to check whether the
data are stationary. Hausman test is used test to check whether endogenous regressors
(predictor variables) are present in the regression model. Finally, Panel ARDL (PMG)
techniques used for short-run and long-run analysis of variables. Similarly, the Baron and
Kenny estimating process has been used to assess the direct and indirect link between these
variables to discover the mediating influence between corruption, tax revenue, and
economic growth. According to the panel ARDL (PMG) analysis's findings, economic growth
is long-term positively impact by corruption, tax revenue, education, FDI, and governance.
While inflation and political unrest have a negative and considerable impact on economic
growth. The study's main finding is that tax revenue and corruption have a positive and
substantial relationship with economic growth. The principal-Agent theory aids in
understanding both governmental structure and the effects of corruption. The mediation
analysis's conclusion is that corruption not only directly affects economic growth, but also
indirectly. The study provides policymakers with comprehensive knowledge that
decreasing corruption results in higher tax receipts and economic growth.

Keywords: Corruption, Economic Growth, OECD Countries, Panel ARDL (PMG),Tax Revenue

Introduction

The OECD countries were able to achieve a notable increase in living standards
following World War II. Significant advancements in economic freedom were experienced
alongside the quick development in economic riches (Heitger, 2001). Numerous theoretical
and empirical investigations have been carried out for more than three decades to offer
solutions to the corruption problem. When these studies arrived, they gave many
perspectives on the subject. This depends on who the corruption originates from, who
benefits from it, who enforces it, and who the participants are. It also included several
additional acceptances, including the payment of bribes in exchange for favours, covert
political and economic operations through which the official abuses his position of authority
for private benefit, and misuse or theft of public monies. Corruption is a sickness that affects
democracies and poor countries. Corruption has several facets and systematically affects all
countries in the world.

The CPI (Corruption Perceptions Index), a survey of the countries' people to
determine how prevalent corruption is, is published annually, according to the
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Transparency International report from 2016. Business Insider (BI) chose to focus on the
wealthy, democratic countries with the highest levels of corruption for this reason. They
chose the nations with the greatest perceived levels of corruption after examining the
rankings of nations within the OECD (Organization for Economic Cooperation and
Development). The OECD provides a ranking from 0 to 100, with 100 being the least corrupt
and 0 representing the most corrupt. This ranking helps to give a good idea of where
corruption booms. In the developed world there are 18 most corrupt countries, i.e., Ireland
(75), Japan, Chile (70), Estonia (70), France (70), Portugal (63), Poland (62), Israel (61),
Slovenia, Spain (56), Czech Republic (56), South Korea (56), Hungary (54), Slovakia (51),
Greece (46), Italy (44), Turkey (42), and Mexico (35).

The corruption problem affected certain industrialised countries. Given the current
circumstances, it is suggested by reports that if we don't act quickly to solve this problem,
economic growth and revenues might drastically fall. Bribery has a significant impact on a
country's growth and economy. As a result, the country's overall wealth declines. According
to Tanzi (1998) and Tanzi and Davoodi (1997), bribery reduces tax income if it leads to tax
evasion, incorrect tax exemptions, or inefficient tax administration, which reduces overall
government revenue. This research examines the relationship between corruption, tax
income, and economic growth in OECD (Organization for Economic Cooperation and
Development) nations during the past few decades because of their significant prominence
and global attention. The transfer of interests from the public to the private sector is
referred to as corruption. Corruption, according to the World Bank, is "the misuse of public
office for private benefit." Every transaction involving participants from the public and
private sectors that involves the illicit conversion of collective benefits into personal
advantages is corrupt. Transparency International (TI) defines corruption as the abuse of
political authority for one's own benefit. The TI study states that one of the biggest problems
in the modern world is corruption. It undercuts effective governance, systematically distorts
public policies, results in inefficient resource allocation, worsens the development of the
public and private sectors, and has a disproportionately negative impact on the poor.”

Literature Review

The presence of significant government interference, which is represented in
overbearing and complicated rules as well as high tax and tariff rates, is one of the main
causes of corruption. Therefore, rationalizing the government's involvement in the economy
must be one of the primary priorities in the fight against corruption. Gire (1999) asserts that
one of the most harmful social problems in every civilization is corruption. This is since
corruption, like a fatal virus, affects the essential components of society's progressive
functioning, thus endangering society's fundamental life. Unexpectedly, analysis of
corruption has typically focused on other aspects of crime rather than on it. Amundsen
(1999) investigated the many pathways that can be used to curb corruption. International
financial institutions oversaw external control or global corruption. Indeed, "excellent
governance" was one of the conditions of this conditionality. Mauro (2002) highlights the
challenges of combating pervasive corruption; he wuses the term “strategic
complementarity," which states that "when one agent acts, it becomes more advantageous
for another agent to act in a similar manner.”

Every country in the world is at risk from corruption. A country's economic
prosperity declines because of corruption. Corruption is pervasive in underdeveloped
nations, where it has negative effects on the tax system. By decreasing state revenue, it
makes it more difficult for the government to carry out its social duties. This is very
concerning considering that several studies on the tax system in developing nations reveal
that over 50% of tax revenues are not collected as a result of financial corruption and tax
evasion (Richupan, 1984; Alm, Bahl, & Murray, 1991; Bird, 1990; and Krugman et al., 1992).
When compared to the percentage of money received in bribes, the income losses and
subsequent reductions in public spending are significant. The reduction of tax collection's
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distributional function and subsequent rise in income disparity are two further
unfavourable effects of corruption. Corruption and tax evasion were addressed individually,
but their combined impact has received less attention. According to Tanzi and Davoodi
(1998), data suggests that nations with high levels of corruption often collect less tax income
relative to their GDP.

Canicio and Zachary (2014) examined the impact of economic growth on
government tax collection for Zimbabwe using annual data covering the years 1980 to 2012
with 32 observations. By using the Johansen Co-Integration Approach, they investigated the
hypothesis that high tax revenue growth rates are the primary indicator of raised living
standards due to strong economic growth created by the government multiplier process.
This study looked at the link between tax income and economic growth in Zimbabwe in both
the short- and long-term. Takumah (2014) examined the effect of tax income on economic
development in Ghana using quarterly data for the years 1986 to 2010 under the VAR
system. The goal of this study is to examine the relationship between corruption and the
economies of 35 OECD nations that have been hand-picked. The function of tax income as a
moderator is significant for several reasons. First, industrialised nations place a strong
emphasis on increasing their tax collections to strengthen their economies. Tax money is
crucial to the process of economic growth. Developing nations must be able to raise their
revenue to pay for the services that their population need and the infrastructures (physical
and social) that will help them transcend poverty, according to the IMF (cited in T]N, 2012).
"In the process of revenue generating, several countries encounter a wide range of
institutional issues, which will play a vital part in this income mobilisation. One of the
primary issues is corruption in the tax administration. Corruption is a long-standing
phenomenon in human history that refers to all activities that are carried out in secret from
tax authorities to evade or avoid paying taxes.

The study's focus would be on the 26-year period (1996 to 2021) in OECD nations,
examining the relationship between corruption and the economy as well as the moderating
effect of tax revenue. It is suggested that secondary data be used to finish the investigation.
WDI (global development indicator) and WGI secondary data (global governance indicator).
We chose OECD nations because, although they have some of the worst rates of corruption
in the industrialised world, they also have some of the highest tax collections. Previous
research has shown that corruption has a detrimental impact on economic growth and
lowers tax collections in developing nations. Nobody looked at how it might affect wealthy
nations. We shall examine its influence on economic growth in the current study. We will
also check whether tax revenue plays a mediating role between corruption and economic
growth.

Material and Methods
Either a random or fixed effect is employed with the panel data model. If the

variables are stationary at level I1(0) and the first difference I, then the estimate method of
the panel ARDL (PMG) model is used (1).
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Data Source

Panel data were used to statistically examine the relationship between the stated
variables from 1996 to 2021. There are 910 observations that are suitable for panel data
regression analysis are employed with annual data for 35 OECD countries.

Table 1
provides variable labels, description, measures, and data sources
Variable Description Measures Sources
Y Economic Growth GDP per capita (constant 2010 US$) WDI
Edu. Education School enrollment, secondary (% gross) WDI
FDI Foreign Direct Foreign direct investment, net inflows (% WDI
Investment of GDP)
Infla. Inflation Inflation, consumer prices (annual %) WDI
Gov. Governance Government Effectiveness: Estimate WGI
Pol. Political stability Political Stability and Absence of WGI
Violence/Terrorism: Estimate
TR Tax revenue Tax revenue (% of GDP) WDI
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Cor. Corruption Control of Corruption: Estimate WGI

Econometric Modeling

To empirically examine the relationship between the economy and corruption, as
well as the role that tax revenue plays in reducing it. GDP (Yt) is the dependent variable, and
the independent variables are corruption, tax revenue, education, foreign direct investment,
inflation, governance, and political stability.

Yie= ap: a1 TR, + a2COR;: + azEdu;: + aqdnflai: + asFDIi + asGOVi+ a;Pol; +uii........... Eq.1
Where:

Y: = GDP per capita (constant 2010 US$), FDI; = Foreign direct investment, net
inflows (% of GDP), Infla=Inflation (consumer prices (annual %)), Edu: = Education (School
enrollment, secondary % gross), CORt = Corruption (Control of Corruption: Estimate), Govt:
= Governance (Government Effectiveness: Estimate), T; = Tax revenue (% of GDP), Pol; =
Political stability (Political Stability and Absence of Violence/Terrorism: Estimate), i =
Country in panel, U; = Gaussian white noise, Panel dataset consist of a number of
observations on various individuals (which ranges from i=1......n) which are observed over
a time period at equal intervals. T refers to time period, N= number of cross-sections when
datais observed, t = Years (1996, 1997, 1998,...., 2021), oo, a1, 02, 03, 0L, 05, &6 and o7 = Partial
slope coefficients.

Model Selection

In this research study, the researcher utilized Mean Group (MG) and Pooled Mean
Group (PMG) two different dynamic-models, to examine the nexus between corruption, tax-
revenue, and economic growth. This present study emphasis is only on OECD countries, the
Hausman test is applied to select the appropriate model for the interpretation of results. In
the study, we utilized the Panel ARDL (PMG) model for the data analysis. Panel ARDL (PMG)
model is applied when the number of cross-sections (N) is greater than the time (T).

Econometric Analysis

Before proceeding to methodology and final analysis of data, few initial tests are
applied on data to check its suitability and validity for analysis. Unit root tests applied on
data to check the stationarity of the variables. The prescribed statistical procedure that is
developed to test for cross-sectional dependence (CD) when N>T (small-T, large-N) panels
are the Pesaran (2004) CD (cross-sectional dependence) test, Friedman's statistic (1937),
and the test suggested by Frees (1995). Panel Unit Root test applied for Panel ARDL
analysis, first, we check the stationarity of variables to avoid a spurious regression problem.
According to Canning and Pedroni (2004) “panel data shows time series nature if each cross-
section includes 26 years data, whereas time series data normally initiate non-stationary,
therefore, to avoid from spurious regression unit root is most important. “Before estimating
the model], first we identified the unit root in the series. Numbers of tests are available for
testing panel unit root hypothesis (Maddala & Wu, 1999; Hadri, 2000; Breitung, 2001; Levin
etal, 2002; Pesaran etal., 2003; Pesaran, 2007). We employed only the Levin-Lin-Chu (LLC),
and Im-Pesaran-Shin (IPS) unit root tests.

There are many criteria available for optimal lag length, e.g.: Akaike information
criterion (AIC), Schwarz information criterion (SC), Final prediction error (FPE) and
Sequential modified LR test (LR). These tests help to determine the optimal length of the lag.
The optimal lag order is then chosen (Pesaran & Pesaran, 1997) depending on the highest
value of AIC or SC. Selecting the variables' lag orders is very important because with the help
of correct lag selection we can define the true dynamics of the model. Hausman test applied
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for long-run homogeneity assumption, PMG estimators are more efficient as compared to
MG estimators. Subsequently, PMG is more suitable for this analysis.

Panel ARDL (Autoregressive Distributed Lag) model is used, to analyze the
relationship between corruption, tax revenue, and economic growth in short-run and long-
run or both. This model was originally developed and introduced by (Pesaran, Shin, 1999),
and it underwent several modifications and redefined by (Pesaran, Shin, & Smith, 2001),
since then, Panel ARDL has been used and it is preferred over traditional methods as its
approach towards cointegration analysis among variables and the short-run and long-run
estimates could be estimated separately.

The goal of the mediation investigation is to research the degree to which certain
recognized causal variable X impacts explicit result Y through at least one variable is a
mediator (Hayes, 2013). Furthermore, the mediating variable is receiving importance in
social marvel, for example, the frame of mind causing aims and practices (Chmura, Kiernan,
Essex & Kupfer, 2008) and according in this study, the tax revenue is a mediating variable
causing an attitudinal point of view concerning the economic growth through corruption. In
simple words, “mediating variable works like a bridge between two or more than two
variables. “Mediation is a hypothesized causal chain in which one variable affects a second
variable that, in turn, affects a third variable.

Corruption .|  Tax-revenue ,| Econ omic-Growth

(independent variable) (mediating variable) (dependent variable)

Figure 1: Mediating impact of tax revenue on corruption and economic growth
Model Estimation and Discussion
Descriptive Statistics

Table 2 present the number of observations (N) and the summary statistics (Mean
and median values, maximum and minimum values, and standard deviation values) for all
variables that used in our empirical analysis. This data set includes 910 observations for all
the variables. Some of the values were missing from variables that have been estimated
through interpolation. Total of 35 OECD countries for which data was collected, which
consist of 26 years of annual observations for the period from 1996 to 2021.

Table 2
Descriptive Statistics of OECD countries

Variables Obs Mean Std. Dev Maxi Mini
GDP_PC 910 44785.02 55815.76 418139.20 5321.39

Education 910 106.05 16.73 163.93 59.09

FDI 910 5.42 13.08 252.30 -58.32

Inflation 910 3.50 7.23 85.73 -4.47

Governance 910 1.32 0.57 2.35 -0.26

Political instability 910 0.77 0.66 1.76 -1.99

Tax revenue 910 19.51 6.74 38.51 1.22

Corruption 910 1.29 0.79 2.46 -0.76

Std. dev. 5 = Very Good, 4 = Good, 3 = Average, 2 = Poor, 1 = Very Poor,
Residual Cross-Section Dependence Test

The cross-sectional dependence test in Table 3 cannot be rejected at 0.01% level of
significance. This implies that there is presence of cross-sectional dependence in our data.
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Thus, to obtain unbiased estimates of our analysis, we conducted a diagnostic test by
applying panel unit root tests in the presence of cross-sectional dependence on the residual
estimates (Pesaran, 2007). The outcome of the panel unit root tests on the residual, as
presented in Table 4, shows that the residual is stationary at level and first difference, and
the stationarity validates the estimates of the PMG ARDL panel results.

Table 3
Residual cross-section dependence tests
Null hypothesis: No cross-section dependence (correlation) in residuals

Test Statistic Probability
Breusch-Pagan LM 4115.80 0.000
Pesaran scaled LM 101.04 0.000

Pesaran CD 34.74 0.000

Table 2 relates to the cross-sectional dependence (CD) of residual. We used the
Pesaran (2004) CD (cross-section dependence) test, for the investigation of cross-section
dependence and independence. We reject the null hypothesis and accept the alternative
hypothesis If the p-value is < 5%. The results approving that the cross-sections are
dependent.

Results of Panel Unit Root Test

To get reliable results, the stationarity of panel data is necessary to avoid spurious
regression analysis because if the data is non-stationary, it is impossible to making
forecasting. Table 4 shows Levin-Lin-Chu (LLC) and IM-Pesaran-Shin (IPS) unit root test on
all the variables. Results are provided with trend and without trend at level and at the first
difference. Inclusion of trend option means that a linear time trend is included in this model.

Table 4
Results of Levin-Lin-Chu (LLC) and IM-Pesaran-Shin (IPS) Panel unit root test at the
level and first difference

LLC test IPS test
Without Trend
Level 1st difference Level 1st difference
Variable T- Prob. T-statistic  Prob. T- Prob. T- Prob.
statistic statistic statistic
GDP_PC -3.61 0.000 -12.10 0.000 0.64 0.739 -9.21 0.000
FDI -5.41 0.000 -12.50 0.000 -6.48 0.000 -15.53 0.000
Edu. -0.17 0.431 -11.91 0.000 0.14 0.559 -10.40 0.000
Infla. -6.33 0.000 -17.46 0.000 -5.89 0.000 -17.71 0.000
TR -2.52 0.005 -9.64 0.000 -2.85 0.002 -10.67 0.000
Pol. -1.16 0.122 -10.49 0.000 -1.12 0.129 -10.88 0.000
Gov. -1.13 0.128 -12.17 0.000 0.01 0.507 -12.59 0.000
Corru. -0.98 0.163 -10.10 0.000 -1.16 0.122 -9.99 0.000
Trend and intercept
Variable T- Prob. T-statistic Prob. T- Prob. T- Prob.
statistic statistic statistic
GDP_PC -4.09 0.000 -11.38 0.000 -1.23 0.108 -6.87 0.000
FDI -5.57 0.000 -8.18 0.000 -4.99 0.000 -11.44 0.000
Edu. -1.16 0.122 -9.46 0.000 -0.41 0.339 -6.95 0.000
Infla. -5.83 0.000 -16.40 0.000 -4.34 0.000 -15.44 0.000
TR -2.01 0.021 -7.20 0.000 -1.95 0.025 -7.22 0.000
Pol. -1.10 0.134 -8.23 0.000 -1.17 0.120 -7.60 0.000
Gov. -1.58 0.056 -10.04 0.000 -1.30 0.095 -9.68 0.000
Corru. -0.49 0.309 -8.79 0.000 -0.21 0.413 -7.78 0.000

Notes: panel unit root tests were performed with restricted intercept and trend for all variables. GDP:
GDP per capita (constant 2010 US$); Edu: School enrollment, secondary (% gross); FDI: foreign direct
investment inflows; Infla: Inflation, consumer prices (annual %); TR: Tax revenue (% of GDP); Pol:
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(Political instability and Absence of Violence/Terrorism: Estimate); Gov.: (Government Effectiveness:
Estimate); Corru: (Control of Corruption: Estimate).

Optimal Lag Length

For this study, the criteria suggested by Schwarz (SC) is used, because its results are
more authentic, appropriate, and better for small samples, so it was more appropriate for
this study. Results of LR, FPE, AIC, SC, and HQ are given in table 5 and the Schwarz
information criterion (SC) is considered for this study, among them. So according to Schwarz
information criterion the optimal lag for our Autoregressive distributed lags was found to
be 1 for our study. Results for the selection of optimal lag length are given below in table 5.

Table 5
Optimal lag selection
Lag LogL LR FPE AIC SC HQ
0 -12554.57 NA 1.32e+14 55.22 55.29 55.24
1 -7936.15 9054.11 267725.9 35.20 35.85* 35.45*
2 -7851.52 162.94 244567.4 35.10 36.34 35.59
3 -7800.62 96.20 259221.7 35.16 36.97 35.88
4 -7752.04 90.11 277721.4 35.23 37.62 36.17
5 -7694.35 104.97 286077.3 35.26 38.23 36.43

* Indicates lag order selected by the criterion
Hausman Test

Under long-run homogeneity assumption, PMG estimators are more efficient as
compared to MG estimators. Subsequently, PMG is more suitable for this analysis. None-the-
less, to pick between the PMG and MG estimators, we applied the Hausman test. The
Hausman test, for the significant difference between the MG and PMG estimation and the
null hypothesis is that the difference between PMG and MG is insignificant. If p-value of the
Hausman test is greater than 5% level of significant we reject the null hypothesis and we
use PMG estimations.

Table 6
Results of Hausman (1978) test

Hausman Test

Chi-Sq. Statistic Probability

Cross-section random 6.114 0.526

Table 6 presented the results of Hausman test which shows that if p-value of the
Hausman test is greater than 5% level of significance we reject the null hypothesis and we
use PMG estimations.

Long-Run Results of Panel ARDL (PMG) Model

Results of long-run coefficient estimates are given in Table 5.6 below which shows
the existence of a long-run relationship between corruption, tax revenue, and economic
growth including control variables. We used Schwartz criterion, and we impose following
lag structure (1,1,1,1, 1,1, 1, 1) for panel ARDL lag selection.

Table 7
Long-Run Results of Panel ARDL (PMG) Model (with control variables)

Panel ARDL(PMG) Long-run estimation results

Dependent Variable: GDP Per capita
Long term analysis
Variables Coefficient St. Error t-statistic p-value
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Education 203.85 30.26 6.73 0.000*
FDI 67.40 18.28 3.68 0.000*
Inflation -815.14 67.40 -12.09 0.000*
Political instability -3243.78 684.14 -4.74 0.000*
Governance 6459.47 1116.31 5.78 0.000%*
Tax revenue 1065.11 134.41 7.92 0.000*
Corruption 11184.27 1400.79 7.98 0.000*

Note: *Schwarz criterion has been used for lag selection.
S.E. of regression 2055.59

Schwarz criterion 17.04

Log-likelihood -5202.31

Table 7 reports the Panel ARDL (PMG) long-run estimation results of the model.
According to this model, the coefficient value of corruption is also positively and
significantly associated with economic growth. These findings are in line with (Lombardo &
Pagano, 1999; Asongu, 2012; Ajide, 2014; Matthew, 2016). The partial slope of the
coefficient for corruption suggests that 1% increase in corruption will lead to improvement
in economic growth 11184.27 US dollars. The results are also compatible with several of the
previous studies, such as some studies conclude that corruption can have a positive effect
on economic growth (Braguinsky, 1996); Kaufmann et al., 2000). This idea is based on the
“greasing wheels hypothesis. “In other words, corruption allows us to by-pass bureaucratic
procedures by facilitating economic activities. However, according to Mauro (1995),
corruption would support economic growth because it significantly reduces the time
needed to process archives and circumvent bureaucratic procedures.

According to Kaufmann et al. (1999), a study on competitiveness conducted by the
World Economic Forum shows that entities with a high level of corruption also correspond
to those in which bureaucrats spend more time managing administrative files related to
licensing contracts, permits, signatures and taxes. Furthermore, corruption can support
market performance because “good companies “can avoid bureaucratic heaviness and
participate in the market (Lui, 1985). Graziano (1980) and Huntington (2002) deal with the
impact of corruption on growth from another point of view. According to them, grand
corruption can indirectly allow the strengthening of ties within populations. As a result, they
will tend to be more connected because they feel they are in the same field: that of the
victims. This has led to its tower, reducing the risk of conflicts within the population. This
stability positively influences economic growth. Furthermore, it must be considered that the
"greasing wheel hypothesis” does not claim, however, that corruption is beneficial
constantly and everywhere. It becomes advantageous when some aspects of governance are
defective and/or economic policy is inefficient (Aidt, 2003). However, it seems difficult to
cause corruption to generate only its positive effects, which are only economically desirable
(Rose-Ackerman, 1997).

The coefficient value of Tax revenue is positively and significantly linked with
economic growth. The slope of the coefficient for Tax revenue suggests that a 1% increase
in tax revenue will result in a 1065.1 US dollars improvement in economic growth. These
findings are in line with (Lombardo & Pagano, 1999; Asongu, 2012; Ajide, 2014; Matthew,
2016). Our results are also in accordance with the results of (Koch et al., 2005; Arnold, 2008;
Taha et al,, 2011; Ahmad, Sial, & Ahmad, 2016) shows positive effects of tax revenue on
economic growth.

The coefficient value of education is positively linked with economic growth in the
long run; with 5 percent exact probability value. The scale of partial slope coefficient for
education suggests that a 1% increase in education will result in a 203.8550 US dollars
improvement in economic growth. Some of the earlier studies in which education has a
positive and significant impact on economic growth (Barro, 1991; Barro, 1997) suggest that
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an extra year of male schooling raises the scale of the convergence theory indicating the
conclusion that education is essential to the ability to absorb new technologies in the
economy. These results are compatible with the present study.

The FDI (Foreign Direct Investment) and Governance also have a significant and
positive association with the economic growth at 5% significance level respectively. The
coefficient values FDI and Governance indicate that 1% increase FDI and Governance lead
to increase of 67.40 US dollars and 6459.48 US dollars in economic growth, respectively.
According to the work of Myint (2000), when corruption is systemic, FDI is generally
oriented towards the exploitation of the country's natural resources, with little positive
impact on the national economy. Undoubtedly, investment remains the economic variable
most directly affected by corruption. This relationship is highlighted in many empirical
studies (Mauro, 1995; Lambs Orff, 2003; Pellegrini et al., 2004; Khamfula, 2007; Swaleheen
etal,, 2007; Aidt, 2003; Nadeem, Nazir & Anwar, 2013) according to their study “the role of
governance is very important to determine the economic growth, and governance plays
positive and significant impact on economic growth.

On the other hand, among all these variables, except Inflation and political instability
that was negatively and significantly associated with the economic growth at 5% level of
significance in the long run. For both variables, the partial slope coefficients suggest that 1
% change in inflation and political instability will lead to -815.1 US dollars and 3243.78 US
dollars changes in economic growth in opposite direction. The negative relationship
between inflation and political instability also investigated by (Ayaydin & Baltaci, 2013;
Sergietal,, 2015). Ajaz & Ahmad (2010) examined that, “changes in macroeconomic policies
environment play a significant role in increasing tax revenue, inflation is a good indicator
used to gauge the economic policy environment. It captured the effect of macroeconomic
policy. The literature regarding the impact of inflation on taxation was large and it can be
difficult to describe this phenomenon. Some past literature showed that high inflation
increased the rate of tax, but recent literature showed that this dilemma depends on
collection lags. “Tanzi (1987) explained that the mixture of high inflation, low elasticity of
the tax system, and a long delay in tax collection leads to a strong reduction in real revenues
when inflation occurred. Therefore, the sign of inflation is negative (-).

Short-Run Results of Panel ARDL (PMG) Model

The results of our selected model panel ARDL are presented in Table 8 According to
results, in short run, all variables are positively associated with economic growth except
Governance, which is negatively associated with economic growth. Again, the results are
generated with the inclusion of control variables, such as education, FD], inflation, political
instability, and governance.

Table 8
Short-Run Results of Panel ARDL (PMG) Model
Panel ARDL(PMG) short-run estimation results

Dependent Variable: GDP PC
Short term analysis
Variables Coefficient Std. Error t-statistic p-value

COINTEQO1 -0.08 0.02 -3.85 0.000
D(Education) 33.86 27.63 1.22 0.221
D(FDI) 16.61 18.48 0.89 0.369
D(Inflation) 300.80 62.48 4.81 0.000
D(Political instability) 1146.67 563.86 2.03 0.042
D(Governance) -233.55 598.01 -0.39 0.696
D(Tax revenue) 261.25 210.59 1.24 0.215
D(Corruption) 75.70 556.18 0.13 0.891
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Constant -1172.58 1009.38 -1.16 0.246
Note: *Schwarz criterion has been used for lag selection.
S.E. of regression 2055.59

Schwarz criterion 17.04
Log-likelihood -5202.31

Table 8 presents short-run results of Panel ARDL, the coefficient value of corruption,
75.70 indicate that if corruption increased by 1 percent will increase economic growth by
75.70 US dollars. Tax revenue is positively associated with economic growth in the short
run. It has coefficient value of 261.25 which shows that 1 percent increase in tax revenue
will increase economic growth 261.26 US dollars. The coefficient value of education, 33.86
suggest that about 1 percent increase in education brings up economic growth 33.86 US
dollars in short run. The coefficient value of FDI, 16.61 indicate that if FDI is increased by 1
percent will lead to increase in economic growth by 16.62 US dollars. Inflation is also
positively associated with economic growth in the short- run; its coefficient value of
300.8020 shows that if inflation is increased by 1 percent, it will increase economic growth
by 300.80 US dollars. All the variables are positively associated with economic growth
except Governance which is negatively associated with economic growth. It has coefficient
value of -233.55, which shows that a percent increase in governance will lower economic
growth by 233.55 US dollars.

However, for all the variables, the relationship with economic growth is found to be
significant during the period of short run except inflation and political instability. And other
variables are insignificant, the main reason for this insignificant is that any change in
corruption and tax revenue can’t bring an abrupt or sudden change in the level of economic
growth since it requires time for the implementation of new regulations and the overall
effect usually become obvious after a certain period.

Mediation Analysis

In this study, there is one independent variable named as corruption affecting the
dependent economic growth along with mediating variable named tax revenue. Mediation
is a process in which independent variable affecting the dependent variable through
intervening or mediator, in short, independent variable X causes to influence the mediator
M and then M causes to affect the dependent variable Y. Typically, X->M-Y. The main
objective is to test the mediation is to examine the amount to which specific accepted
independent variable affect the dependent variable through one or more intervening. To
test the mediating effects, we run the regression, how corruption influences economic
growth. The equation 1st of the model examines the effects of corruption on tax revenue. The
equation 2nd examines the impact of corruption on economic growth. The last equation of
the modal explores the impact of corruption on economic growth, considering tax revenue
as a control variable.

Table 9
Mediating effect of tax revenue on corruption and economic growth by following the
Baron and Kenny 3 steps procedure
TR=15.606*-3.033*Corr.+ €1
LnEG=9.692*+0.522*Corr.+ €
LnEG=10.256* + 0.195*Corr-0.007*TR+ €3
Note: *, **, *** shows the significance at 1, 5 and 10 percent respectively.

The above table shows the results of the mediation analysis by following three steps
of Baron and Kenny. Step 1 show that there is significant and negative association between
tax revenue and economic growth. The coefficient value of corruption (-3.033) shows that
1% change in corruption will lead to change in tax revenue -3.033 percent in opposite
direction. These results are compatible with the results of the following studies (Fjeldstad
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& Tungodden, 2003; Coppier, 2006; Thornton, 2008; Ajaz & Ahmad, 2010; Imam & Jacobs,
2014) etc. Step 2 examine that there is a significant and positive association between
corruption and economic growth. The coefficient value of corruption (0.522) shows that 1%
increase in corruption will lead to increase in tax revenue 0.522 percent same direction.
These results are compatible with the results of the following studies (Braguinsky, 1996;
Kaufmann et al., 1999; Brand & Cetina, 2016).

Step 3 shows that there is a positive and significant association between corruption,
tax revenue, and economic growth. In the present study, these three steps have significantly
affected each other. It also found that mediating effect (M) of tax revenue is partial on
corruption and economic growth. The results of mediation analysis show that, there is
partial mediation among corruption, Tax-revenue, and economic growth. The conclusion
from the mediation analysis is that corruption is directly and indirectly effect on economic
growth (Brandt & Cetina, 2016).

Conclusions

The research findings are compatible with previous literature. The analysis
provided different results for the study's proposed hypotheses. From the results of the
analysis, hypotheses 1st state that corruption has a positive and significant impact on
economic growth. Our research findings don’t support null hypotheses, reject null
hypotheses, and accept alternative hypotheses in favor of OECD countries for a long period
of time. From the results of the analysis, hypotheses 2nd was never supported by our results,
which states that tax revenue doesn’t have a significant impact on economic growth, but the
results of the study suggest the presence of a positive and significant relationship between
tax revenue and economic growth in the long run. Never support was found for the 3rd
hypotheses, which states that corruption doesn’t have a significant impact on economic
growth but according to our results there exists a positive and significant relationship
between corruption and economic growth.”

The result of long-run panel ARDL (PMG) shows that all variable is positively
associated with economic growth (GDP_PC) except inflation and political instability, which
means that increase in education, FDI, governance, tax revenue, and corruption leads to
increase in economic growth (GDP_PC). While in the case of inflation and political instability,
an increase in inflation and political instability will lead to a decrease in economic growth
(GDP_PC). The following variables were used by Gani (2011) presented the same result, i.e.,
governance and political stability positively influence by economic growth. All the variables
are significant at a 5% significance level.

The result of short-run Panel ARDL (PMG) shows that all the variables, the
relationship with economic growth are found to be significant during the period of short-
run except inflation and political instability. And other variables are insignificant, the main
reason for this insignificant is that any change in corruption and tax revenue can’t bring an
abrupt or sudden change in the level of economic growth since it requires time for the
implementation of new regulations and the overall effect usually become obvious after a
certain period. Finally, the result of the mediation analysis found that the mediating effect
(M) of tax revenue is partial on corruption and economic growth.”

This research study examines the nexus between growth, taxation, and corruption.
Previous studies have shown the positive or negative relationship between taxes and
growth. Our contributions are as follows. In this study, we have checked the short-run and
long-run relation between the variables as we know that corruption indirectly effects
economic growth instead of directly. So, in this study we also check the mediation effect of
tax revenue on economic growth by following the Barron and Kenny steps of mediation
analysis. Furthermore, several specifications using the Panel ARDL (PMG) model will help
to make it possible to conclude that in the most corrupt countries there is a higher impact
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of taxation on growth. Our theoretical model also suggests that the existence of a beneficial
effect of corruption in terms of economic growth. We have extended these investigations by
integrating corruption in implementing the empirical work to the principal-agent theory;
the theory can help us determine how corruption evolves. In conclusion, the “Principal-
Agent theory “is not deciding the outcome of corruption but only explaining how and where
corruption feeds. This gives a better understanding of how to combat corruption.”

Recommendations

There is no research study without limitations as it is incapable of handling and
covering all and everything, so this research study has some limitations as well. This study
analysis is based only on perspective of the 35 OECD countries, and the implementations of
these results are only for these countries. This analysis may have not be applicable and
generalized to other countries e.g., in developing countries which are not the subject of the
current study. These analyses are based on the period from 1996 to 2021 to identify the
nexus among the eight variables. We have considered economic growth (GDP per capita
(constant 2010 US$)), corruption (Control of Corruption: Estimate) and tax revenue (% of
GDP) but other measurements of economic growth, corruption and tax revenue can be used
for further research. Here, from the perspective of future implications, there are very clear
directions to make this study wider at the world level to investigate the effects of corruption
on economic growth by using different variables; because corruption can’t directly affect
economic growth, its effects indirectly.

The present study recommends that it can be observed that tax revenue is the major
determinant of economic growth and have a positive and significant impact on GDP per
capita in selected OECD (Organization for Economic Cooperation and Development)
countries. The economic growth of selected OECD countries strongly depends on tax
revenues that are badly affected by corruption the government should make special policies
to control it. The state should also make good policies to enhance tax revenues that are
considered backbone for the developed and developing economies and particularly for
these selected OECD countries. The state should find the root cause of these low tax
revenues and then it will be easy to recommend new policies, budget allocation, and
resource management as well. So that this region becomes a safe and sound place for home
and foreign investors, and they can invest with full confidence and satisfaction.

Furthermore, under the light of the evidence of this research study the
recommendations that we can be extended this study by looking at the individual
component of the tax structure and its relationship with corruption and economic growth.
We can also check the nexus between corruption, tax revenue, political stability, governance,
and economic growth in developing countries. Future analyses might help evaluate how
well the tax revenue performs in terms of economic activities development.

The analysis highlights that revenue performance depends on the level of
development of the country, its institutional and governance quality and macroeconomic
policy and political will for reforms. This analysis can be considered complimentary
providing a broader picture of revenue performance but a detailed analysis of a country’s
revenue system that takes account of the country’s overall fiscal policy, public expenditures
needs and the overall level of development in the Asian region is needed for future research.
The results imply that the architect of revenue reforms must be country-specific that
requires a broad investigation of the country’s revenue capacity, revenue performance, and
institutional structure.”
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