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Abstract

In recent years, there have been great interessédving corruption problems associated with
public and private sector. On the other hand, nowadtne rapid development of technology
related to transformation in the ICT technologie®bserved from many sources in the literature.
In this process, implementations of anticorruptiooligges have been helped by these
technologies. In addition to this support, the enepiranalyses on relationships between ICT and
corruption are still scarce. In this regard, thigyper focuses whether ICT technologies reduces
corruption, adopting univariate and multivariate nedslwith panel data in 177 countries for the
period 2002-2012. It assumes that developments intéCinologies of countries determine
greatly their level of corruption in terms of publitstitutions. Moreover, we employ four ICT
indicators, including internet, cell phone, computerd fixed broadband and two corruption
indexes. The results indicate that all of thesbrietogies cause a decrease in the two corruption
indexes. On the other hand, we also include fourenmstrumental variables to check the robust
of our models. In this regard, the results showeat trade openness and FDI have a negative
and statistically significant relationship with tl®rruption while poverty and inflation have a
positive, statistically significant effect on theriwption.
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Oz
Son yillarda literatirde kamu ve 6zel sektorlgkili yolsuzluk problemlerinin ¢ozimu Uzerine
yapilan calymalara olan ilginin arttg1 goriilmektedir. Dier taraftan; ginimizde/B'lerdeki
(Bilgi fletisim Teknolojileri) dongim ile iligkili teknolojideki hizli gelime literatiirde yapilan
calismalardan gozlemlenmektedir. Bu surecte, bu tur tekitero/olsuzlwa karsi uygulanan
politikalara destek olmgiur. Bu destge ek olarak, Bl ve yolsuzluk arasindakigkiyi inceleyen
ampirik ¢algmalarin hala az bulunur oldiu gérilmektedir. Bu hlamda; 2002-2012 dénemi
igin 177 lilkede tek déskenli ve cok d&skenli panel veri analizleri kullanan bu cgina BT
teknolojilerinin, bir tlkenin yolsuzluk dizeyini adzp azaltmadfi konusuna odaklangtir.
Caligma, ulkelerin BT teknolojilerindeki gejimelerin kamu kurumlari agisindan yolsuzluk
seviyesini belirlediini varsaymaktadir. Ayrica ¢aina; internet, cep telefonu, bilgisayar ve sabit
genisbandin dahil oldgu dort BT gostergesi ve iki yolsuzluk endeksini modellerinde
kullanmgtir. Analiz sonuglarina gére; modellere dahil ediBfT teknolojilerinin tiim cgtlerinin
iki yolsuzluk endeksinde bir azall neden oldgu gozlenmtir. Diger taraftan; calymadaki
modellerin sglamligini kontrol etmek icin dort ara¢ ggken daha modellere dahil edilstii.
Bu balamda; yoksulluk ve enflasyon glgkenlerinin yolsuzluk lzerinde istatistiksel olarak
anlamli pozitif yonde etkisi varken; ticari aciklhe d@rudan yabanci sermaye yatirimlari
degiskenlerinin yolsuzluk tzerinde istatistiksel olaamli negatif yonde bir etkisinin olgu
sonucuna ulglmigtir.
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Introduction

The concept of corruption that has generally seévalifferent types
distinguishes with changing harmful results atetéht times and places of the world
(Bardhan, 1997: 1320). For example, potential mnoisl about malfunction public
institutions may cause severe losses in the ingtmentrepreneurship and
innovation (Mauro, 1995: 681). In view of these eefs on the countries,
understanding the determinants of corruption isartgnt for many economists.
Therefore, there are quite a few empirical studsdewing what determinants of
corruption are (Serra, 2006; Fiorino and Galli, Z®Ibahnasawy and Revier, 2012;
Iwasaki and Suzuki, 2012). Therefore, there hawenlgreat interest for solving
corruption problems associated with public and gggvsector. On the other hand,
nowadays the rapid development of technology rélaid¢ransformation in the ICT
technologies is observed. In this process, impléatiems of anticorruption policies
have been helped by these technologies. When athtiese areas, the empirical
analyses on relationships between ICT and cormptioe still scarceWe
hypothesized that ICT could reduce corruption, gisinivariate and multivariate
models with panel data in 177 countries duringpghgod 2002-2012. The paper
proceeds as follows: section 2 discusses the titerareview about ICTs' and
possible determinants and indicators of the coimapsection 3 explains data and
methodology of the paper; we obtain and discusestienation results in section 4;
and finally, the last section concludes.

1. Literature Review

When looking at the empirical literature on theetlgtinants of corruption, there
are many known studies (Koyuncu and Bhattacharg9@7; Topal and Unver,
2016; Turedi and Altiner, 2016). Additionally, ftinese determinants, ICT may
affect corruption through rising transparency aodtml| of corruption in the public
institutions. In this regard, ICT penetration caelphto decrease abuse of
administrative power by government employees vati ¢ost. On the other hand, it
can also create a transparency environment forigouffiormation, and develop
social capital through increasing interactionshi@ individual area (Shim and Eom,
2009: 102). For example, e-government associatdddevelopments in the ICT's
that causes the reduction of costs provides an rii@po solution for corruption
troubles in many countries (Bertot, Jaeger and €sjr2010: 265).

When examined in terms of the effect of ICT on gption, there are few studies
in the empirical literature. For example, Lio, land Ou (2011) analyze how internet
adoption affects corruption across 70 countrigténperiod 1998-2005. The results
of their analysis found that internet adoption laadegative effect on corruption.
Furthermore, Charoensukmongkol and Mogbel (20140 dica negative relationship
between ICT and corruption in 42 countries for peiof 2003-2007 (see also Mistry
and Jalal, 2012; Elbahnasawy, 2014).

This paper also benefits from previous papersakatine four determinants of
corruption, broadly defined as trade openness, po\aflation rate and FDI in the
literature. In this section, we will therefore ond general effects of these four
variables for corruption. Firstly, the literatur@ ¢rade openness has become an
increasingly rich subject, and also trade opennasse measured as ratio of total
trade (exports and imports) to GDP. There arestlemg evidences for relationship
between trade openness and corruption in severa@mndions. For example, it is
classified theoretically into three channels to regp this relationship. These
channels identifying in microeconomic theory aesltr policy, competition effect of
foreign producers and international investors (Bpina De Macedo and Bussolo,
2001: 28). In these channels, it is believed, magpen economies have lower
corruption levels because of further foreign coritipet In other words, when the
economy is a closed economy, rents is an impostaunice for public officials in the
trade area (Larrain and Tavares, 2004: 218). Orother hand, there are many
studies found a negatively and statistically sigalifit relationship between trade
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openness and corruption in the empirical literat{irerrez, 2002; Koyuncu and
Bhattacharyya, 2007; Turedi and Altiner, 2016).ddelty, one of complex problems
on corruption is poverty rates. When analyzed tuce poverty both in past and
current period, it is believed that there are lmatlise and effect relationship between
poverty and corruption (Viisimaa, 2008: 2). HumaevBlopment Index represents
a reasonable proxy for poverty. In this regard, ssmdies discussing the empirical
relationship between them found that the interastiof poverty level with
corruption is both positive and significant. Fostamce, Topal and Unver (2016)
investigated the determinants of corruption fogifeaeight countries from 2002 to
2014 period. Accordingly, their empirical resultsuhd that there is a negative
relation between HDI and corruption. Thirdly, geai, unstable and high inflation
can lead to increase uncertainty about paying furdg and therefore to make
difficult to describe whether officer have attentptmrrupt behavior (Braun and Di
Tella, 2004: 79). Therefore, it can be expected itha possible to find a positive
relationship between inflation and corruption. Fexample, Evrensel (2010)
demonstrates that higher levels of inflation ratessilt in corruption (see also Akca,
Ata and Karaca, 2012; Turedi and Altiner, 2016haly, when examined foreign
direct investment literature, many studies testmthection between foreign direct
investment and economic growth (Borensztein, Deg@nie and Lee, 1998; Li and
Liu, 2005). FDI plays a very important role in thewth process of countries. On
the other hand, economic growth decreases corrufgigels in the countries (Bai,
Jayachandran, Malesky and Olken, 2013). Thus, exi@sofor attracting FDI have
improved considerably investment environment. 1a tgard, there are empirically
a strong relationship in literature that FDI hagateve effect on corruption
(Robertson and Watson, 2004; Larrain and Tava®})2

2. Data and Methodology

This paper examined the impact of ICT penetratiocarruption by using four
ICT indicators and two different corruption indiceg. The period of this paper is
between 2002 and 2012. By using unbalanced pateelwla estimated the following
multivariate fixed time effect models (FEM);

OORRUPTION=(a+7)+4 IGT+/3, OPENNESSS,  POVERAS,  INFLARGHS;  1FBN
and the following multivariate random time effeabaels (REM);
CCRRUPTION=a+4 IGT+, CPENNESSA,  POVERYS,  INFLARCNG; 4R +y) (5
where it subscript stands for the i-th country’s@ivation value at time t for the
particular variable? is the intercept term antd represents time-specific effects
which affect all countries in the same way (ie.,is variant across time but not

across countriesf' is idiosyncratic error term of the regression mode
In this paper, corruption is the dependent varidlall our models in which

two different corruption variables are include@taluate the sensitivity of empirical
results in analyses. Our assumption is that resudtg vary largely across types of
corruption variable. If the results hold acrosdedént corruption variables, it will
be an indication of their robustness. The list efirdtions and data sources of
dependent variables are given in Table 1 belovhdncontext of this paper, firstly,
CORRUPTIONL1 that reflects the level of corruptiona country is calculated by
multiplying control of corruption variable of Wosldde Governance Indicators
(WGI) with minus one. According to WGI, the controf corruption captures
perceptions of the extent to which public powerekercised for private gain,
including both petty and grand forms of corruptiaa,well as "capture" of the state
by elites and private interests. Estimate givescthantry's score on the aggregate
indicator, in units of a standard normal distribatii.e. ranging from approximately
-2.5t0 2.5. Scores closer to 2.5 means lower lefvebrruption and scores closer to
-2.5 means higher level of corruption. Since CORRIZIMN1 variable is calculated
by multiplying control of corruption variable witlninus one, higher scores in this
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variable show higher degree of corruption and loweores in this variable
demonstrates lower degree of corruption. Secoratiythe other hand, CPI1 that
means the degree of corruption in a country isutaled by multiplying corruption
perception index variable of Transparency Inteometi with minus one. Since CPI1
variable is computed by multiplying corruption pgption index variable with minus
one, this suggests that higher scores in this biaridemonstrate higher degree of
corruption and lower scores in this variable showdr level of corruption.

Table 1: List of Dependent Variables

Variables Definition Source
CORRUPTION1= . .
CORRUPTIONL -1%(Control of The Worldwide Governance Indicators -

corruption) www.govindicators.org

CPI1=-1*(Corruption
perception index)

Transparency International -
https://www.transparency.org/research/cpi/cp
i_early/0/

Our explanatory variables and main hypothesis veli@sen in the light of
previous studies found in the literature. ICT pestgdn in above models is
represented by four variables. Definitions and dsdarces of ICT penetration
variables are given in Table 2 below.

CPI1

Table 2: List of ICT Variables

Variables Definition Source
World Telecommunication/ICT Indicators
INTERNET Pe_rcentage of individuals| Database of UN Database _
using the Internet http://data.un.org/Data.aspx?d=ITU&f=ind
1Code%3al99H#ITU
Mobile-cellular telephone| .. /v ity int/en/ITU-
CELLPHONE TSUbSC.r'pt'O“S per 100 D/gtatistics/Pages/stat/defauIt.aspx
inhabitants.
Personal Computers per | http://www.nakono.com/tekcarta/databank/
COMPUTER 100 people. personal-computers-per-100/
Fixed broadband International Telecommunication Union,
FXBROADBAND subscriptions (per 100 World Telecommunication/ICT
people) Development Report and database.

The expected association between four proxies of p€netration and two
proxies of corruption is negative. ICT penetrattends to improve transparency
environment in the public institutions through deaging abuse of administrative
power (Shim and Eom, 2009: 102). This is the reasbg there is a negative
expectation. We also introduced four more deternisiaf corruption into our
analysis to see how robust our finding is. Defaritiand data source of other
independent variables besides ICT variables aengiv Table 3 below.

Table 3: List of Independent Variables

Variables Definition Source
OPENNESS Trade (% of GDP) WDI
POVERTY POVERTY= -1*(Human Development Index http://hdr.pratg/en/data
INFLATION2 Inflation, GDP deflator (annual %) WDI
Foreign Direct Investment, Percentage of
FDIL Gross Fixed Capital Formation UNCTAD

We explain the following further the independentialles and discusses their
expected signs. In addition to ICT variable, wesprged four more determinants of
corruption to seek the relationship between coroagnd ICT: (1) openness degree
of an economy (OPENNESS); (2) poverty degree acd@nomy (POVERTY); (3)
inflation degree of an economy (INFLATIONZ2); (4)réign direct investment
degree of an economy (FDI1). The variables includexir models were not chosen
at random, but on the contrary we chosen themaright of previous studies found
in the literature, the availability of the data ang main hypothesis.

OPENNESS indicates the degree of trade opennesm aéconomy. It is
measured as percentage ratio of total foreign t(edeorts plus imports) in GDP.
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An open economic environment without trade restinst may prevent government-
induced corruption because of decreasing bureacicoaistacles because these
obstacles is an opportunity to bribe public offisi@oyuncu and Bhattacharyya,
2007: 17). Therefore, we expect a negative associat OPENNESS with level of
corruption in a country. POVERTY reflects the pdydevel in an economy. It is
calculated by multiplying human development indedtues with minus one. As
known higher human development index value meagisenihuman development
level and thus lower poverty level in a countryn& POVERTY variable is
computed by the product of human development inddxes with minus one, its
higher value means higher poverty level and itselowalue means lower poverty
level. Therefore, if the rise in poverty decreasssnomic growth, falling income of
people must correspondingly increase corruptioele{Bai, Jayachandran, Malesky
and Olken, 2013). Thus, we expect a positive aasoni of POVERTY with level
of corruption in a country. INFLATIONZ reflects tieree things; namely degree of
uncertainty in an economy, political instabilitpdeeconomic instability. Theoretical
literature accepted that there is a relationshipveen inflation and corruption. The
higher and unstable inflation rates lead to detation real income level in the
society, hence the rising illegal activities in@es corruption (Turedi and Altiner,
2016: 106). Hence, it can be expected that theaepigsitive relationship between
INFLATIONZ and corruption. FDI1 is foreign direetviestment and is measured as
percentage of gross fixed capital formation. Anropeonomy in which free trade
policies is applied doesn't have trade barrier, thid there is no opportunities to
bribe public officials and sources of rents (Lanrand Tavares, 2004: 218). Hence,
we expect to find a negative relationship betwebflFand corruption.

Before proceeding to evaluate the empirical resiiltgll be better to check the
correlation between two corruption variables angr fimdicators of ICT. Table 4
provides correlation coefficients and P-valuesdach particular variable pairs. As
in the table, correlation coefficient values betwe&ePI1 variable and four ICT
proxies (i.e., INTERNET, CELLPHONE, COMP1, and FXBRDBAND) are
negative and vary from -0.83 to -0.39 while cotiela coefficient values between
CORRUPTIONL1 variable and four ICT proxies are ningadnd vary from -0.81 to
-0.37. Also, all of them are highly statisticallgmsificant.




Table 4: Correlation Matrix

©
N—r
o~
N~
—
(@]
~
<
m
x
o
=
5
©
c
=
T
c
o)
2
c
ke
©
c
S
S
(@}
S
]
<
T

$rE00

€180°0

00000
Ueeo

00007

INOILVLAINI ~ AIN3AOd

00000
69990
00000

6910

00000

LTIT0

000071

L7100
87600
00000
809¢0
00000
CH90
00000
1o

00007

96000
9010
00000
LELEDr
00000
0L
£9LT0
00000
95980

0000°T

00000
8810
00000

12301

00000

vLIF O

00000
0LFE0
00000
66L50
00000
L1TE0

00001

0000

98I

00000
101¥0
00000
808L0
00000

LLsTor

00000

1189°0

00000

L6180

00000

0pLED"

00000

65LLO"

0000'T

SSANIO (NVEAVONEXAd T1dN0D 3INOHATTI) IANYAINI INOLLANN¥O0D

80000
68C1°0
00000
(4304
00000
LS9L0
00000
LE6T 0"
00000
16690
00000
heg 0
00000
¥6¢0
00000
17640
00000
€860

00001
11D

INOILVTINI

INVEAVONaXd

ANOHATTID

INOILdNYE0D

The results of multivariate estimations, reportedTiable 5, indicate four
different ICT indicators and two distinct corruptiproxies. Hausman test is used

3. Estimation Results
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for the selection between fixed time effect modeE) and random time effect
model (REM), and decision is made at 5% signifiedreel. According to Hausman
test results, except Model 6, in all FEM modelssaiected. As a part of robustness
test, multivariate estimation results indicate ftiiklowing;

1.) Estimation results using INTERNET as indepemgariable in Model 1 and
Model 5 indicate that: all coefficients of INTERNEJroxy for ICT variable are
statistically significant and have the expected atigg sign for both models,
indicating that ICT penetration in the form of pemtage of individuals using the
internet seems to decrease corruption degree @ta@amomy. 2.) Estimation results
using CELLPHONE as independent variable in Modah@ Model 6 indicate that:
all coefficients of CELLPHONE proxy for ICT variabhre statistically significant
and have the expected negative sign for both mpidelicating that ICT penetration
in the form of mobile-cellular telephone subscops per 100 inhabitants seems to
decrease corruption degree in an economy. 3.) BBamresults of COMP1 proxy
for ICT variable as independent variable in Modelr@l Model 7 indicate that: all
coefficients of COMP1 are statistically significamégative coefficients in both
models, indicating that ICT penetration in the fasfrpersonal computers per 100
people seems to decrease corruption degree inaromy. 4.) Estimation results
using FXBROADBAND as independent variable in Modednd Model 8 indicate
that: all coefficients of FXBROADBAND proxy for ICTariable are statistically
significant and have the expected negative sigihdtin models, indicating that ICT
penetration in the form of fixed broadband subgimiis per 100 people seems to
decrease corruption degree in an economy.

According to empirical results in terms of otherighles in the model, estimates
of the coefficient of OPENNESS variable are negatind statistically significant at
least at the 10 percent level level in all eightdels. Thus, corruption level in that
particular economy decreases when the level oketigokenness of an economy
increases. The estimated coefficient of the POVER@Yable is highly statistically
significant and have the anticipated positive $igall models. This result supports
the proposition that poverty is the one of the maasons for the wide-spread
presence of corruption in a country. The coefficaithe INFLATION2 variable is
highly statistically significant and gives the egfil positive sign in all models. This
result points out that economies with higher uraety, political and economic
instability are more prone to corrupt activitiefieTcoefficient of the FDI1 variable
is statistically significant and takes the antitgmanegative sign in five out of eight
models. This result means that economies with hi§ld experience less corrupt
activities. Meantime, in regard to robustness,results are robust in the sense that
our primary finding remains valid no matter whiclhoyy is used for ICT and
corruption in our models.

Conclusion

This study investigates the effect of ICT on cotimp level in a country. In
order to test this relationship, the study use filifferent proxies for ICT and two
distinct indicators for corruption level. The dated in analyses are unbalanced data
and cover the years between 2002 and 2012. Toestikbhowledge, this is the first
study examining the association between ICT andiption with so many indicators
of ICT and corruption.

The main finding of the study is that countrieshwiigher ICT penetration (in
the form of percentage of individuals using theeiinet, in the form of mobile-
cellular telephone subscriptions per 100 inhabitaim the form of personal
computers per 100 people, and in the form of fimexhdband subscriptions per 100
people) experience lower level of corruption. Tresult remains valid once we
added other peculiar determinants of corruption our models. Also, our results
are robust in the sense that our primary findingndbalter no matter which proxy
is used for ICT and corruption in our models.
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