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Abstract

This paper examined the nexus between corruption and economic growth of the Association of
Southeast Asian Nations (ASEAN) countries covering the period from 1996 to 2018. Most of the
ASEAN countries experiencing high level of corruption associated with robust economic growth
performance. This phenomenon is opposite against the prevalent proposition of negative linkage
between corruption and economic growth. Therefore, a non-linearity analysis has been incorporated
to cover the changes in the effect of corruption on economic growth. This finding revealed there is a
significant U-shaped relationship between control of corruption and economic growth of ASEAN
countries. In other words, corruption may indirectly facilitate the growth until certain threshold level,
ultimately, corruption is substantially reducing growth as corruption level under control. Empirical
results indicate that the threshold level of corruption is approximately 1.84 on a 5-point scale of
corruption control. This shows that corruption will be detrimental to growth when the corruption
level is beyond the threshold level. The speed of adjustment implies that ASEAN countries was
vulnerable to the variations as it takes longer time to adjust to long-run equilibrium, particularly on
economic growth, trade openness, and inflation. The granger causality test denotes the causality
between control of corruption and other variables are mutually complementary.

Keywords: Corruption, Economic Growth, ASEAN Countries, Non-linearity Analysis, Threshold.

Introduction
Corruption is a common phenomenon occurs around worldwide. Corruption generally defined
s “abuse of public power for private gain” (Bhargava, 2005; Johnston, 1986; Transparency
International, 2018). The corruption is fundamentally recognized as illegitimately and immorally
behaviour that severally affecting human community. In other hands, corruption possess multiple
causes and effects while taking different role under a different context (Papaconstantinou et al.,
2013). Besides that. Kennedy (1997) stated that there is no standard definition of corruption as it
could treated as righteous if the prevalent norms and regulations are unjust.
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Throughout the world, majority countries experiencing pervasiveness corruption without any
progressive improvement in recent years. According to the Corruption Perceptions Index (CPI)
published by Transparency International in 2018 (refer to Figure 1), it represents over 120 out of 180
countries around the world scoring an average of 43 CPI (0, most corrupt; 100, very clean), which
reflected an overall status of weak governance in controlling corruption worldwide. Furthermore,
corruption has drawn widespread advertence amongst developing countries since expansion of press
freedom and democracy in recent year (Pulok & Ahmed, 2017; Paul, 2010). Pervasiveness corruption
is treated as major obstacle to the health of democracies as a weak democratic foundation provide
opportunity for corruption to thrive (Transparency International Secretariat, 2019). Meanwhile,
corruption treated as main deterrence to ending extreme poverty by 2030 and promotes the shared
prosperity amongst 40% of poorest people in developing countries (The World Bank, 2018). By linking
the economic growth rate and level of controlling corruption (refer to Figure 2), it revealed a paradox
relationship between corruption levels and economic growth as high level of corruption associated
with the robust economic growth for most of the countries. A larger number of countries score below
2.5 of governance performance in controlling corruption while achieves economic growth rate 3.0
percent and above. The similar phenomenon also discovered in the Southeast Asia countries or
referred as Association of the Southeast Asian Nations (ASEAN) member states. By referring to Figure
3, most of the ASEAN countries having an average performance in controlling corruption less than
2.5 while economic growth rate above 5 percent in over a past decade. Therefore, the phenomenon
discovered is opposite with the prevalent propositions of detrimental linkage of corruption and
economic growth.

Southeast Asia as one of the most economically and politically diverse regions worldwide. It
comprised of some of the richest and emerging economies as well as some of poorest people around
the world while exist of various government represented by a monarchy, autocracy, military
government and democracy (Transparency International, 2015). Besides that, ASEAN is the 6™ largest
economies around the world and 3™ largest economies in Asia while having third-largest population
after China and India with over more than half young population (The ASEAN Secretariat, 20173,
2017b). In 2018, ASEAN member countries achieved total GDP of nearly 2.99 trillion US dollars, with
a real GDP growth rate of 5.2%, and are expected to continue to grow at 4.5% in the next two years
(The ASEAN Secretariat, 2019). Furthermore, pervasiveness corruption at ASEAN countries believes
to deter the aspirations of sustainable economic growth and development, either at the individual's
countries or regional level. A few surveys report in ASEAN countries have revealed a situation where
corruption is widely perceived in the public, public administration and business environment (see
example, Enterprise Surveys, 2019; Pring, 2017). Apart from that, other issues such as historical
impact of brutal ruling regime in the past, weak governance and nation integrity system, weakness
enforcement and monitoring system in safeguard the natural resources, the imbalance for
prosecution and arrest as well as a low conviction rate for discipline related offender, informal
sectors' ecosystem & civil tension, the weak regulatory framework and civil society, and exist of
stated-restricted news media system (see examples, Amin, 2016; Corruption Eradication Commission
[KPK], 2015; GAN Integrity, 2016, 2017a, 2017b; Gregory, 2016; Hashim, 2017; Khaing, 2015; Stokke
et al., 2018; Transparency International Cambodia, 2014). All these above are the several issues that
have mentioned related to most of the ASEAN countries that closely linked to widespread corruption.
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Thence, the existence of a vicious cycle of corruption severely deters the initiative to act against
corruption since it is deep-rooted at all level and eventually corrodes the country's health. This will
become an obstacle to promoting a peaceful, justice, and strong institutions, that is 16™ out of 17
Sustainable Development Goals (SDGs) formulated by the United Nations. The SDGs emphasizes a
holistic approach to achieving sustainable development by 2030 (see example, United Nations, n.d.;
United Nations Office on Drugs and Crime [UNODC], 2019).

Although the empirical evidence of detrimental effect of corruption on growth has well-
established in the conventional empirical studies. However, some empirical literature did suggest
that impact of corruption to economic growth or development might subject to certain
circumstances. Corruption has been discovered to be less deleterious or even positive to growth
particularly at a weak governance environment, low level of economic development, inefficient rule
of law and so forth. The empirical analysis also extended to non-linearity analysis to examine the
effect changes of the level of corruption on growth or vice versa. The empirical analysis of non-
linearity between corruption and economic growth or development gradually to be acknowledged to
provide evidence in explaining the difference of the impact of corruption on the nation’s economy.

This study examines the relationship between corruption and economic growth of ASEAN
countries from 1996 to 2018 by employed a panel data analysis comprised of panel unit root, panel
cointegration, panel ARDL estimations, and panel causality. The study aims to offer a systematic
analysis of the long-run relationship and causality in growth and corruption. Most importantly, the
analysis extended by covers a non-linearity between corruption and growth in a 2nd-degree
polynomial framework. It noteworthy to mention the limited empirical studies in ASEAN countries
provide less supportive evidence to explain the phenomenon discovered in the region. The analysis
was then incorporated with non-linearity analysis to provide a more comprehensive insight regarding
the effect changes of corruption on growth in the ASEAN context. With the inclusion of non-linearity
analysis with the threshold value, it will contribute to the policies formulation by providing a more
informative reference. The paper is structured as followed. Section 2 mentioned the literature
review. Section 3 describes the models, data, and methodology. Results and discussions are
presented in Section 4 followed by the conclusion and policy recommendation described in Section
5.
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Figure 1: Corruption Perceptions Index (CPI) of 180 Countries Worldwide in 2018

Source: Adapted and modified from the Corruption Perceptions Index (CPI), 2018 published by
Transparency International.

Notes: This map reflects the CPI of 180 countries. The darker the red colour revealed the higher
corruption (lower CPI score), otherwise the lighter of red colour or gradually turn yellow denotes
lower corruption (higher CPI score).
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Figure 2: Control of Corruption and Economic Growth in 2018: Countries Distribution
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Sources: Adapted and modified from Worldwide Governance Indicators (WGI) and World
Development Indicators (WDI) published by World Bank.

Notes: The x-axis and y-axis represented governance level of control of corruption and economic
growth rate respectively. The countries distribution comprised of 193 countries and regions
worldwide. The middle dot line in blue colour represents the middle score of control of corruption
which is 2.5.
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Figure 3: Average Control of Corruption and Economic Growth of ASEAN Countries from 2009 to
2018

Sources: Adapted and modified from Worldwide Governance Indicators (WGI) and World
Development Indicators (WDI) published by World Bank.

Literature Review

Even though the insightful literature on the impact of corruption to growth or development
arose in the 1960s, but the explosion of the analytical study upsurge in the 1990s due to the
development of indicators of corruption that propelled corruption studies (Ata & Arvas, 2011).
Furthermore, there is existence of mixed relationship between corruption and economic growth or

development. The findings can be categorized into three aspect namely, “sand the wheels”, “grease
the wheels”, and non-linear relationships between corruption and growth.

Firstly, the sand the wheels' hypothesis corresponding with the negative relationships between
corruption and growth that are well-established in the empirical findings. The early analytical works
by Mauro (1995) found out corruption adversely affect the economic growth of 69 countries and
reduce investment. The findings revealed one-standard-deviation improvement in the corruption
increase the GDP per capita growth rate and investment rate by 1.3 % and 2.9 %, respectively. In
other hands, Méon and Sekkat (2005) are argued that the detrimental effect of corruption on growth
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is nothing to do with its impact on investment. And the impact of corruption on investment is subject
to the quality of governance as good governance can mitigate the cost of corruption. D’Agostino et
al (2012) discovered that corruption magnifies the impact of military burden and reduce the benign
effect of public investment on growth. A panel analysis in ASEAN countries by Aziz and Sundarasen
(2015) confirm the significant adverse effect of corruption and armed conflict to the economic growth
of ASEAN-7 countries from 2000 to 2009. Besides that, Azam and Emirullah (2014) have concluded
the corruption has significant negative impact on economic growth by creating economic distortions,
raising the cost of doing business and inequality. Bhattacharjee and Haldar (2015) highlighted that
corruption negatively affect the economy of South Asia but its impact tends to be magnified under a
weak institution. Mendong¢a and Baca (2017) found out the country with higher corruption
experiencing an average decrease in the coefficient on public health expenditure and taxation by 21%
and 68%, respectively. The study by Cieslik and Goczek (2018) implies lower corruption contribute to
GDP per capita growth rate. And further mentioned the corruption takes a form of unpredictable
distortion in the discretionary and uncertain use of government power which creates additional
commercial cost and misallocation of resources that increase the economic burden. Moreover, Mo
(2001), Abu et al. (2015), and Ghalwash (2014) provide evidence on the transmission channels in
which corruption negatively affect growth is largely through political instability. Linhartova and
Zidova (2016) have found out that corruption adversely affects the growth through household and
government expenditures as well as an investment either directly or indirectly.

Furthermore, some studies revealed the impact of corruption on growth is less deleterious or
even positive which echoes with the grease the wheels' hypothesis. A very fundamental statement is
that corruption treat as “speed money”, to simplify the rigid procedures, increase bureaucratic
efficiency which contributes to productivity that eventually contributes growth. Meanwhile,
corruption replace the prevalent norm and regulations to serve as alternatives under an inefficient
governance environment which turn corruption become a pervasive phenomenon. Méon and Weill
(2010) discover that corruption is less detrimental or even positively related to efficiency in the
countries with a weak institutional framework. But the authors highlighted those result pertained to
the effect of corruption on aggregate efficiency as corruption still essentially deleterious to the
accumulation of factors of production. The study by Huang (2012) and Ondo (2017) indicated
corruption have significant positive effect on growth in 10 Asian countries and EMCCA countries,
respectively. A single country study on Bangladesh done by Paul (2010) revealed high corruption in
one year leads to rising of growth in next year. Hence, the authors justified that unbalance
implementation of reform policy in economic and institutional creates a situation conducive to
corruption particularly when the interaction increases between enterprises and public regulatory
bodies for the taxes, utilities and permits. And corruption is lubricants the wheels of commerce in
inefficient regulation that would otherwise dampen business development (Paul, 2010). The study by
Ayaydin and Hayaloglu (2014) revealed that corruption is conducive to firm asset growth of 41
manufacturing firm in Turkey from 2008 to 2011. The authors stated that corruption is the price
people are forced to pay due to the market failure while it facilitates the firm growth through surpass
bureaucratic delay and increase government employee’s efficiency.
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Apart from the monotonic relationship between corruption on growth, several studies have
revealed a multidimensional effect of corruption on growth that incorporated both sand the wheels
and grease the wheels’ hypothesis. The impact of corruption can be different before and after the
respective threshold or any other aspects. Méndez and Sepulveda (2006) have found out the low
level of corruption contributes the economic growth whereas a high level of corruption reduces
economic growth after control for some economic variables and limit the sample to free countries.
Moreover, the study by Aidt et al. (2008) revealed the corruption-growth relationship is regime-
specified as corruption adversely affects the growth in a regime with a high-quality institution but
didn't affect the regime with low-quality institutions. In other hands, Bose et al. (2008) have provided
evidence on the threshold at which corruption starts to inhibit the quality of public infrastructure
(road, electricity, and water supply) in 125 countries. Moreover, Heckelman and Powell (2010) found
out corruption is beneficial on growth when the degree of economic freedom is low especially in
government size, freedom to trade, and regulation of credit, labour, and business. Interestingly, the
growth-enhancing effect of corruption was reduced or even become negative when economic
freedom rises as the size of government and regulations being improved. Conversely, Swaleheen
(2011) provide evidence corruption is not always growth-reducing at all levels and it differs across
the countries. The findings even revealed corruption is growth-enhancing at a high level of incidence.
A China firms-level study conducted by Wang and You (2012) indicated a threshold at which the
corruption starts to reduce growth effect of financial development on enterprises is 0.19. which
equivalent to 70 days a year for firms spent to interact with public officials. The authors further stated
that the growth-enhancing effect of corruption only stay temporary and its effect will be reduced in
the course of improvements of institutions. Furthermore, the study by Saha and Gounder (2013)
revealed corruption level initially rising and start to decline when the country achieved an income
level of USD 1339 which means higher economic development lead to a lower corruption level. Saha
and Yap (2015) have found out that corruption facilitates tourism demand in least-corrupt countries
whereas deterring tourism demand in high-corrupt countries. In addition, Mallik and Saha (2016)
even discover a cubic relationship between corruption and growth as corruption is growth-reducing
in the least-corrupt and high-corrupt countries, but growth-enhancing in medium-corrupt countries.
The study by Saha and Ben Ali (2017) found out that the rising of income at early stages (less than
USS 8000) and mature stages (more than USS 44,000) increases the corruption level but reduce
corruption level at intermediate stages (USS 8000 to USS 44,000) in 16 Middle Eastern and North
African (MENA) countries. Tomaszewski (2018) discovered both sand the wheel and grease the wheel'
hypothesis in various innovation activities which further claimed that the two hypotheses are not
mutually exclusive but complementary.

Models, Data, and Methodology
Models

This study aims to examine the relationship between corruption and economic growth of
ASEAN countries covering the period from 1996 to 2018 in annual basic. The ASEAN countries
comprised of Brunei, Cambodia, Indonesia, Laos, Malaysia, Myanmar, Philippines, Singapore,
Thailand, and Vietnam. The analysis extends to the non-linearity between corruption and economic
growth by investigating whether exists the effect changes of the level of corruption on growth. This
intends testing nexus between corruption and economic growth is non-linear and by investigating
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the veracity of the assumption that corruption is constantly giving detrimental effect on economic
growth. The basic non-linearity model begins with the conventional linear model which specific as
follow:

GDPPCi = By + f1CORR; + BoGE; + B3LAB; + BT O; + BsCPI + €54 (1)

where GDPPC denotes to gross domestic product per capita, CORR denotes control of corruption, GE
referred to government expenditure, LAB denotes the labour force participation rate, TO denotes
trade openness, CPl denotes consumer price index proxy as inflation, € is error term, i refer to
country and t refer to time period. All variables are in the natural logarithm form.

Next, the model extended by examining the existence of a non-linear relationship between
corruption and economic growth. Following the estimation technique that employed in the study by
Méndez and Sepulveda (2006), Swaleheen (2011), and Saha and Gounder (2013), a quadratic term or
squared of control of corruption is added as explanatory variable in this typical econometric
specification which expressed as follow:

GDPPC; = By + f1CORR;; + B,CORRE+ B3GE;, + B4 LAB; + BsT Oy + BsCPI; + &4 (2)

The non-linear relationship of control of corruption is reflected by the coefficient 5, and 5,
where the expected sign of f;and [, is negative and positive, respectively. And, it represents a U-
shaped relationship between control of corruption and economic growth. At a certain turning point,
it denotes a growth-maximizing level of corruption and its effect is zero to growth. Hence, before the
threshold, the effect of control of corruption on growth is negative (higher corruption levels) and only
becomes positive (lower corruption levels) after the threshold of control of corruption. To measure
the threshold at which corruption levels begin to decline and conducive to economic growth, the
estimation of the threshold of this U-shaped relationship is written as follows:

B

28, (3)
where CORR* referred as the governance level of control of corruption at the threshold level, and
Biand 2, refers the coefficients of linear and quadratic term of control of corruption respectively.
It noteworthy to mention that the control of corruption has been rescaled and ranges from 0 (weak
governance performance) to 5 (strong governance performance). In other hands, a higher score of
control of corruption revealed a lower level of corruption, otherwise lower score of control of
corruption denotes a higher level of corruption.

CORR* =

Data

This study applied the panel data in annual basic for all ASEAN member states from 1996 to
2018. These variables are commonly been found to be relevant to corruption levels and economic
growth. The dependent variable is gross domestic product per capita (GDP per capita) proxy as
economic growth. The control variables comprised of control of corruption (CORR), government
expenditure (GE), labour force participation rate (LAB), trade openness (TO), and consumer price
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index proxy as inflation (CPIl). Furthermore, all data are calculated in U.S dollars with constant 2010
except for the data in index and percentage. The data description is given as follows.

The data of control of corruption applied as the main measurement the level of corruption since
Corruption Perceptions Index (CPI) published by Transparency International unable to provide
balance data for ASEAN countries. The data are derived from Worldwide Governance Indicators
(WGlI), published by the World Bank. There are six aggregate governance indicators. The control of
corruption reflects perceptions of the extent to which public power is exercised for private gain,
including both petty and grand forms of corruption, as well as "capture" of the state by elites and
private interests. The values range from -2.5 (weak governance performance) to +2.5 (strong
governance performance), which, therefore, rescaled through (2.5+WGI) and resulting in the scores
running from 0 (weak) to 5 (strong governance performance). In this case, the higher the values for
control of corruption denotes a lower level of corruption.

Furthermore, GDP per capita is calculated as gross domestic product divided by midyear
population. GDP is the market value of all final goods and services produced in a specific year included
any product taxes and deduct any subsidies excluded in the value of the products. Government
expenditure or referred as general government final consumption expenditure is represent all
current government spending on procurement of goods and services such as compensations of
employees while also including spending of majority national defence and security except
government military spending as it was a part of government capital formation. The labour force
participation rate referred to share of the population with the age ranges from 15 to 64 years old
that actively supply manpower to produce goods and services during a specific time period. Trade
openness is calculated by summing export and import and divide by GDP. The higher the index
indicated a higher trade liberalisation for a nation. The consumer price index proxy as inflation
referred to variation of the cost to the average consumer purchase basket goods and services that
may be constant or changed at the specified period. All these data except control of corruption are
extracted from World Development Indicators (WDI) published by World Bank. However, due to the
incomplete data found in WDI, World Bank, the data of government expenditure and trade openness
((export plus import)/GDP) for Myanmar and Laos are extracted from National Accounts Main
Aggregates Database published by United Nations Statistics Division.

Methodology

The empirical testing procedures was undergone through several steps, (1) testing for order of
integration; (2) test for cointegration; (3) estimates the magnitude of long-run relationships among
variables; (4) testing for the direction of causality.

Panel Unit Toot Tests

This study adopted Levin-Lin-Chu (LLC) and Im-Pesaran-Shin (IPS) unit root tests to testing
stationarity process of all series in the model. Both tests are widely being employed in the panel
studies and they are based on the lines of augmented Dickey Fuller (ADF) principles (Levin et al., 2002;
Im et al., 2003). The LLC test depends on the pooled data while IPS test is obtained as an average of
ADF statistics (Bildirici, 2014). The LLC assumes homogeneity in the dynamics of autoregressive
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coefficients for all panel numbers, while IPS assumes for heterogeneity in these dynamics which also
referred as heterogenous panel unit root tests. The decision rule of stationarity is when the null
hypothesis of unit root can be rejected at the conventional levels of significance.

Panel Cointegration Test

Once the stationary of data is found, the testing procedures proceed with the cointegration
test to examine the existence of long-run relationship of the panel data series. The study has
incorporated the cointegration test developed by Pedroni (1999, 2004). Pedroni cointegration test
comprised of 2 types of cointegration test to examine the existence of heterogeneity of cointegration
vector based on the panel test (within-dimension approach) and group test (between-dimensional
approach). For the panel test, it includes four statistics constituted by panel v-statistic, panel rho-
statistic, panel PP-statistic and panel ADF-statistic. For the group test, it includes of three statistical
namely, group rho-statistic, group PP-statistic and group ADF-statistic. A total of 7 tests are an
asymptotically standard normal distribution given by the respective panel/group cointegration
statistic. If there is 4 and more out of 7 cointegration statistics are statistically significant at
convention levels of significance, then the null hypothesis of no cointegration can be rejected which
implies the existence of cointegration among the panel data series.

Panel ARDL Estimation based on Pooled Mean Group (PMG) Estimator

This study employed panel ARDL model for panel long-run estimations which developed by
Pesaran and Shin (1999) and Pesaran et al. (2001). Despite the existence of another long-run
estimations method, the panel autoregressive distributed lag method is preferable over it is provide
consistent estimates of the long-run coefficients that are asymptotically normal regardless data series
is integrated at level | (0), first order, | (1) or mixed (Pesaran et al., 2001). This study was then
incorporated with the pooled mean group (PMG) estimators as an alternative estimator to dealing
with the dynamic heterogenous panels. The PMG estimators adapted the ARDL model for a panel
setting by allowing the intercepts, short-run coefficients included with speed of adjustment and
cointegrating terms to be vary across groups on the cross section while restraining the long run
coefficients to be identical (Kisswani, 2017, Pesaran et al., 1999). A dynamic panel specification by
including lags of the dependent variable and lagged independent variables, the autoregressive
distributed lags (ARDL) for bound test is specified as following:

k a
Yie =a; + Z 8ijYji—i + Z BitXje—i + &t (4)
i=1 i=0
k k k
AGDPPC;, = B, + Z a;;AGDPPC;,_; + Z BiACORR; _; + Z X, ACORR?,_;
= i=0 i=0

K k k k
+ Z b1/ AGE; . + Z 8/ALAB;,_; + Z 9 ATO; ,_; + Z oyAcPl,_, )
i=0 i=0 i=0 i=0

+6,GDPPCj;_y + 0,CORR; ;_; + 03CORR?._, + 0,GEj,_; + 65LAB;,_,
+ 96T0j,t—1+97CP1j,t—1 + ejt
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where the i refers to countries while t refers to the time, A refers to 1%t variation factors, k is the
ideal lag length. The null hypothesis of no cointegration and the alternative hypothesis of
cointegration exist can be examined through F-test which does not require typical allocation that
depends on the data are fully 1(0), fully I(1) or mixed; the number of the estimator; and whether the
model have trend, intercept or both. Thus, the error correction equation is as follows:

k
EC’I}"t = GDPPClt - ﬁz - z lzGDPPC]t i ZﬁlZCORR]t i EXLZCORR

Z bi2GEjey Z 5:2LAB; Z 0020} Z #2ACPL.
i=0

where ECT referred to error correctlon term resulting from the long-run equilibrium relationship.

(6)

Panel Causality Test

If two variables are cointegrated, then exist of the possibility to have at least one direction
causal relationship (Granger, 1988). The analysis was extended by examine the existence of causality
between variables. To test for panel causality, this study employed panel-based vector error
correction model (VECM) with a dynamic error correction term. The Equation (7) displays the
equation for economic growth represented by GDP per capita only for brevity where comparable
equations for each of the right-hand side variables in (7) with the same general specification resulting
in a total six-equation dynamic error correction model.

AGDPPClt = 0(1]' + Z BllikA GDPPCit_k + z 612ikA CORRit—k + z 913ikA GEit—k

=1
(7)
+ Z O14ikA LAB;_j + z 015k AT Oy + Z O16ikA CPlit_j + A1i€it1
=1 =1 =1
+ Uqit

where all variables are as previously defined, 4 is the first difference operator; k is the lag length set
at one based on likelihood ratio tests, ¢ is lagged error correction term, A is adjustment coefficients,
and u is the serially uncorrected error term.

Results and Discussion
Panel Unit Root Tests Result

Considering methodology presented in Section 3, the empirical results begin with panel unit
root tests to examine the stationarity of the variables to avoid any spurious relation or various degree
of heterogeneity. The balanced dataset comprised of GDP per capita (GDPPC), control of corruption
(CORR), government expenditure (GE), labour force participation rate (LAB), trade openness (TO),
and inflation (CPI).

Table 1 presented the panel unit root test results. The LLC and IPS panel unit root test results
indicated variables of GDPPC, GE, and CPl was statistically significant at 1% to reject the null
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hypothesis of unit root at the level, which means those variables are stationary at the level form or
integrated at | (0). However, the variables of CORR, LAB, and TO was statistically significant at 1% to
reject the null hypothesis of the unit root after proceed to the first difference which means those
variables stationary at first difference and integrated at first order, | (1). In short, overall panel unit
root test results indicate a mixed result of the integration of variables, which is | (0) and I (1).

Table 1: Panel Unit Root Test Results
Test statistics

Variables GDPPC CORR GE LAB TO CPI
Level
LLC -13.709 -0.817 -2.333 1.245 -0.646 -6.183
(0.000) (0.207) (0.010) *** (0.893) (0.259) (0.000) ***
Kk ok
IPS -9.262 -1.301 -2.340 1.121 1.031 -4.290
(0.000) (0.097) * (0.010) *** (0.869) (0.849) (0.000) ***
kkk

First Difference

LLC -7.095 -14.304 -7.425 -4.790 -12.450 -6.264
(0.000)  (0.000) ***  (0.000) ***  (0.000)  (0.000) ***  (0.000) ***
* %k % %k %k %k
IPS -6.798 -12.852 -6.995 -6.392 -10.486 -5.924
(0.000)  (0.000) ***  (0.000) ***  (0.000)  (0.000) ***  (0.000) ***
* %k % %k %k %k

Notes: LLC and IPS indicated the Levin et al. (2002) and Im et al. (2003) panel unit root tests. Figures
in parentheses are probability values. Asterisks ***, ** and * denote rejection of the null hypothesis
of non-stationary at the 1%, 5 %, and 10% level of significance respectively. The maximum number of
lags is based on the automatic selection by Schwarz Info Criterion.

Panel Cointegration Test Result

After the determination of the presence of stationarity among the variables, the subsequent
steps of empirical testing proceed to panel cointegration test. Table 2 tabulated the Pedroni
cointegration test results. The Pedroni cointegration results comprised of 7-cointegration test
statistics (4 within dimension + 3 between dimension). The within-dimension tests incorporated
common time factors and permit for heterogeneity across countries whereas between-dimension
tests are the group mean cointegration tests that permit for heterogeneity of parameters across
countries (Jayaraman & Lau, 2009). If there is found out 4 and more out of seven statistics have been
statistically significant rejected the null hypothesis of no cointegration at the conventional levels,
then there is enough evidence to uphold the cointegration between variables or exist of long-run
relationships. The findings revealed that there are 4 out of 7 cointegration statistics tests are
statistically significant at 1% and 5%, respectively to reject the null hypothesis of no cointegration. It
implies there is an existence of the long-run relationships among GDPPC, CORR, GE, LAB, TO, and CPI
for ASEAN countries.
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Table 2: Pedroni Cointegration Test Results

Pedroni Residual Cointegration Test Test Statistics
Test Statistics (Within dimension)

Panel v-Statistic 3.565 (0.000) ***
Panel rho-statistic 2.807 (0.998)
Panel PP-Statistic -0.712 (0.238)
Panel ADF-Statistic -1.703 (0.044) **
Test Statistics (Between dimension)

Group rho-Statistic 3.700 (1.000)
Group PP-Statistic -4.881 (0.000) ***
Group ADF-Statistic -4.226 (0.000) ***

Note: Figures in parentheses are probability values. Asterisks ***, ** and * denote rejection of the
null hypothesis of no cointegration at the 1%, 5%, and 10% level of significance respectively.

Panel ARDL Test Results based on PMG Estimator

As the presence of variables integrated at | (0) and | (1), the panel ARDL model was employed.
Table 3 depicts panel ARDL test results based on PMG estimator. In the other hands, by evaluating
the nonlinearity of the control of corruption on economic growth, the quadratic term, CORR? was
added. Hence, the regression results presented based on both linear and nonlinear function was to
ensure the consistency and validity of the effect changes of controlling corruption on economic
growth. The coefficient of error-correction terms (ECT) is negatively significant and less than one,
which denotes all variables converge towards long-run equilibrium or exist a long-run relationship.
The analysis begins with the linear relationships of control of corruption (CORR) to economic growth
for ASEAN countries which tabulated in columns (1). These results indicated expected negative sign
and statistically significant at conventional level which revealed control of corruption give a
dampening effect on economic growth (GDP per capita). The results show a 1% increase in control of
corruption will reduce the economic growth of ASEAN-10 by 1.25%. In other words, less control of
corruption means a higher level of corruption is conducive to economic growth. This finding echoes
with grease the wheels' hypothesis. Therefore, a quadratic relationship is tested in column (2). The
results revealed a negative linear (CORR) and a positive squared term (CORR?). Furthermore, the
positive estimated coefficient of CORR? suggesting that ongoing governance improvement on control
of corruption will eventually give a significant benign effect on the economic growth of ASEAN
countries. This finding suggested that lacking control of corruption is conducive to economic growth,
and after the threshold level, economic growth is significantly increasing with improving governance
performance in controlling corruption. The estimated threshold value of controlling corruption at
which corruption changes its direction (based on Equation 3), is approximately 1.84 (refer to Table
3). It noteworthy to mention that the control of corruption ranges from 0 (weak governance
performance) to 5 (strong governance performance).

Apart from the results of the impact of controlling corruption on economic growth, other
control variables (GE, LAB, TO, and CPI) show the expected sign for the ASEAN countries. The
estimated coefficient of government expenditure (GE) and trade openness (TO) for both linear and
quadratic estimation model (incorporated with square of CORR, CORR?) denote a significant positive
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impact on economic growth. For instance, a 1% increase in government expenditure contributes to
economic growth by 0.68% and 0.25%, respectively. A 1% increase in trade openness can drive to
economic growth by 0.62% to 0.63%, respectively. However, both labour forces participation rate
(LAB) and inflation (CPI) adversely affecting the economic growth in the linear model but benefits to
growth after incorporated with squared of control of corruption, CORR2 into the estimation model.
It is indicated governance improvement on controlling corruption (lower level of corruption) is
conducive to the contribution of labour force participation rate and inflation on economic growth. A
1% increase in LAB reduce the economic growth by 0.56% when a higher level of corruption, in
contrast, to increase economic growth by 0.41% after corruption level is under controlled. Besides
that, a 1% increase in inflation reduces growth by 0.73% but beneficial to growth by 0.35% when
corruption level is under controlled.

By referring to

Table 4, it exhibits the average performance of GDP per capita and control of corruption of ASEAN
countries from 1996 to 2018. The overall average performance of ASEAN countries in controlling
corruption is above the threshold (2.23>1.84), but there is 4 out of 10 individual countries comprised
of Indonesia (1.75), Laos (1.49), Cambodia (1.37), and Myanmar (1.20) are scoring below the
threshold value of 1.84. Meanwhile, the threshold of 1.84 in controlling corruption also implies
corruption levels of ASEAN countries at which to be reduced can be started at the very beginning by
intensifying control of corruption.

Table 3: Panel ARDL Test Results based on PMG Estimator

Dependent variable (GDPPC) Panel ARDL/PMG

(1) (2)
CORR -1.247 (0.000) *** -2.025 (0.000) ***
CORR? - 1.662 (0.000) ***
GE 0.677 (0.000) *** 0.247 (0.000) ***
LAB -0.564 (0.000) *** 0.409 (0.000) ***
TO 0.617 (0.000) *** 0.625(0.000) ***
CPI -0.725 (0.000) *** 0.351 (0.000) ***
ECT -0.028 (0.039) ** -0.038 (0.080) *
Threshold Control of Corruption 1.839

Notes: Values in parentheses denotes probability value. Asterisks ***, ** and * denote significance
level at 1%, 5%, and 10%, respectively.
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Table 4: Average of GDP per capita and Control of Corruption of ASEAN countries from 1996 to

2018
No. ASEAN Countries GDP per capita (constant 2010 USS Control of Corruption
dollar)
1. Singapore 42880.22 4.66
2. Brunei 35343.85 3.01
3. Malaysia 8685.82 2.74
4.  Thailand 4642.13 2.18
5. Philippines 2043.93 1.96
6. Vietnam 1180.49 1.94
7. Indonesia 2927.82 1.75
8. Laos 1043.77 1.49
9. Cambodia 706.01 1.37
10 Myanmar 795.86 1.20
Total Average Value 10024.99 2.23

Sources: Adapted and modified from Worldwide Governance Indicators (WGI) and World
Development Indicators (WDI) published by World Bank.

Panel Causality Test Results

Once the long run estimations have been determined. The next steps proceed to the panel
Granger causality test to examine the causality between variables. Table 5 depicts the panel causality
results examined by employing VECM Granger causality in a vector autoregression (VAR) system for
ASEAN countries. Begins with the short-run causality results, it revealed there is a unidirectional
short-run causality running from economic growth (GDPPC) to inflation (CPI), from GDPPC to
government expenditure (GE), from control of corruption (CORR) to CPI, and from CPl to GE.
Interestingly, there is absence of any short run causality with labour force participation rate. Figure
4 illustrated the direction of causality based on the panel causality test results presented in Table 5.
By referring to Figure 4, there is short-run bidirectional causality running between GDPPC and TO,
CORR and GE, CORR and TO, TO and GE. Also, there is indirect causality running between GDPPC and
CORR, from GE to CPI, from GE to GDPPC as well as from CPI to CORR.

Meanwhile, in term of long-run dynamics based on the error correction terms estimated,
GDPPC, TO, and CPI each responds to deviations from long-run equilibrium given the negatively
significant of respective ECT. Hence, it implies there is unidirectional long-run causality running from
CORR, GE, LAB, TO, and CPI to economic growth with an estimated speed of adjustment towards
long-run equilibrium of 0.010 (approximately 100 years to adjust towards equilibrium). Besides that,
GDPPC, CORR, GE, LAB, and CPI jointly unidirectional causes trade openness in the long run with an
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estimated speed of adjustment toward long-run equilibrium of 0.026 (approximately 38.5 years to
adjust towards equilibrium). A long-run unidirectional causality was detected running from GDPPC,
CORR, GE, LAB, and TO towards inflation with an estimated speed of adjustment of 0.015
(approximately 66.7 years to adjust toward equilibrium). It at the meantime implied ASEAN countries
are vulnerable subject to any variations since there is requires for more than 35 years to one century
for economic growth, trade openness, and inflation adjust back to long-run equilibrium after the
shock.
Table 5: Panel Granger Causality Test Results

Dependent = AGDPPC ACORR AGE ALAB ATO ACPI ECT
variables  yZ-statistics (p-value) Coefficient

AGDPPC - 3.277 1.405 2.389 8.879 0.228 -0.010
(0.194)  (0.496) (0.303) (0.012)  (0.892) (0.000)

* % %k %
ACORR 0.257 - 8.765 1.980 5.501 3.699 0.019
(0.879) (0.013) (0.372) (0.064)*  (0.157) (0.000)

%k %k
AGE 5.227 9.115 - 2.193 5.162 9.973 0.009
(0.073) *  (0.011) ** (0.334) (0.076) *  (0.007) (0.227)
3k %k k

ALAB 0.317 0.129 0.128 - 0.917 0.342 0.000
(0.853) (0.938)  (0.938) (0.632)  (0.843) (0.318)
ATO 18.452 14.842 4.862 3.862 - 55.864 -0.026
(0.000) (0.001)  (0.088)* (0.145) (0.000) (0.000)

%k k %k k% k k% %k %k %k
ACPI 6.036 5.587 4.129 1.280 12.803 - -0.015
(0.049) **  (0.061)*  (0.127) (0.527) (0.002) (0.001)

3k k% %k %k 3k

Notes: Parenthesized values are the probability of rejection of Granger non-causality. A is the first
different operator. Asterisks ***, ** and * denote significance level at 1%, 5%, and 10%, respectively.
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Figure 4: Direction of Causality

Conclusion and Policy Recommendation

This study examined the nexus between corruption and economic growth in ASEAN countries
covering the period from 1996 to 2018. A panel data framework based on the panel unit root, panel
cointegration and panel ARDL estimations, as well as panel Granger causality, was applied for the
analysis in this study. The panel unit root test results denoted a mixed result as the variables
integrated at | (0) and | (1). The Pedroni cointegration test results show there is significant
cointegration among variables for ASEAN countries. The PMG estimator based on panel ARDL model
revealed control of corruption reduce economic growth at the initial level, and after reaching the
threshold, it starts conducive to the economic growth of ASEAN countries. Consequently, as nation
achieves a lower level of corruption and promotes sustainable growth, whereby this U-shaped
relationship between control of corruption and economic growth requires a threshold for over 1.84
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(control of corruption). It also revealed the level at which corruption is gradually reduced while
promotes growth for ASEAN countries can be started at the very beginning. Although most of the
ASEAN countries achieve governance in control of corruption above the estimated threshold of 1.84
but is still far from enough to achieve a better governance performance towards the lowest
corruption level. The granger causality test result revealed the causality between control of
corruption and other variables are mutually complementary. This reflecting a situation where
prevalent corruption can exist at all level, at least in major economic activities, but if enhances
governance in control of corruption also can affect those aspects through respective close linkage.
Overall results provide evidence of both sand the wheels and grease the wheels' hypothesis.

Besides that, ASEAN countries should enhance the monitoring mechanism on the labour force
market since the impact of labour force participation rate only bring benign effect to economic
growth when the corruption level is under controlled. A low level of controlling corruption can cause
any possible deadweight loss or diminishing return of productivity of the labour force as the
unproductive worker or human capital employed to engage in rent-seeking activities instead of
productive activities. Besides that, ASEAN countries required to promote the efficiency and
effectiveness of enforcement units to scrutinize prices of goods and services to prevent any party
from driving up prices. Weak governance in controlling corruption conducive to illegitimate deal and
collusion between enforcement units and businesses or individuals that involved in manipulating the
prices beyond the official ceiling price or flow of commaodities. In addition, ASEAN countries can reach
a consensus to crackdown corruption unswervingly through joint or collaborative efforts to promote
transparency, accountable and effectiveness institutional either at the individual country level or
regional level. Moreover, an inclusive reform extended to economic, political or institutional, judicial
and legislative, executive power, government recruitment system and so forth. A formidable status
of political, economic and social will mitigate the effects of any uncertainty that may be imposed on
ASEAN countries at all levels. In addition, future studies are encouraged to incorporate financial or
institutions variables while grouping ASEAN countries into specific classification such as government
size, natural resources, governance dimensions and so forth. Also, by covering longer periods, non-
linear relationships can be extended not only to quadratic functions but to include cubic functions to
study the existence of "rebound effects of corruption" on economic growth or development.
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