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ABSTRACT

TheEffect ofInformation aad Communications Technologh(T) Diffusion on Corruption rad

Transparency (A Global Stud{May 2013

LeebrianErnestGaskinsMBA, West VirginiaUniversity,

Chair of CommitteeDr. NaeuF. Kock

Is the diffusion of information and communtaan technologes(ICTs)t he A magi c
b u | foreetfecdtivelyreducingcorruptior? Cangovernment transparenbyg increased b\CT
diffusion? Does ICT diffusionincreasegovernmerdl transparencythereby reducing corrupti@n
A few previousstudies have measured the relationship betW@€g transparencyand
corruption.Generally, achstudies focus on the role of electronic governanapofernancgin
facilitating statecitizen interactiongnd howe-governancectsas a corruption detent. This
study digresses from past literaturedisectly exploring the effectof the ICT environment
using the Networked Readiness IndBIRI), anddiffusion of two specific ICT¢e.g. thenumber
of Internetusersper 100 peopland mobile cellular phweusersper 100 peopleon corruption

andtransparencyhrough structural equation modeling

This study also examines how macroeconomic and nasocacultural variables
mediateand moderatéhe relationshipof ICTs on transparency and corruptidime resuls show
that foreach increase unit INRI, transparencincreasedy 9.423% anaorruption decreased
by 14.017%Furthermoreincreasing access to the Internet by 27 people per 100 persons

increased transparency by 17.581% and reduced corrigytibh.239% Additionally, eachunit



increase in per capita GDBsults inanincrease in transparency by 7.068% and a decrease in
corruption by 10.507%Conversely, increases in FDI and mobile cellular diffusion demonstrated
marginal results on increasing transparency and reducing corruptiglications of these

findings as well as avenues for further research are discussed.
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CHAPTER |

INTRODUCTION

1.1 Overview

Corruption along withpossibleremedies and measurfes fighting corruption hasbeen
studiedacademicallyn a multitude ofways over the pasixty years(Akcay, 2006 Arvas &
Ata, 2011 Donchev & Ujhelyi, 2009Leff, 1964 Macrae, 1982Mauro, 1995 McMullan, 1961
Myrdal, 1970aNye, 1967 RoseAckerman, 19781999 2008 Svensson, 20Q05The wide
ranging definition used by the World Bank, Transparency Internatiandlmost scholars that
corruption is the abuse of public power for private benefit or pgafitundsen, 1999Andvig,
Fjeldstad, Amundsen, Sissener, & Sgreide, 2@y & Kaufmann, 1998RoseAckerman,
1996). Corruption, asimilarly addressed in this paper, is the use of public office or power for
personal gain. In its many forms, corruptleads to the misallocation of public resources,

thereby creating bias against efficient projects and practMasrae, 198p

Corrupt practices not only make public povaead governancless efficientsuch aghe
management of public resourcbsittheyal s o adver sely affect countr
human developmeriAkcay, 2009. Studies havelown that he effect of corruption on human
developments more evident in some countries than otl{@¥aheeduzzaman, 200%1 some
countriesfor instancehigh levels of comption reduce thproductivity of public sector
investmentgTanzi, 199%. Internationainvestmensuch as Foreign Direct Investment (FDI)
into countries perceived eounfriesavithoutthis 0 i s subs
perceptionHabib & Zurawicki, 2002 Countries with higher levels of corruption suffer from
less tha optimal economic developmef@uerveCazurra, 2008Habib & Zurawicki, 2002

Wei, 200Q. Corruption has @rofoundmitigating effect on economic developmeatiables

This dissertatiorfollows the style of thdournalof Informaton Technology for Development



such agsross Domestic Produ@GDP)per capitaMauro (199% found that the reduction of
corruption is associated with a significant increasedP@er capitaThis finding is quite
important as GDPer capiais oneof the mostvidely usedmacroeconomic indicatsof a
countryos s t(Ringehal®9d Similarly, lasicorruptiog increasepersonal income

decreasefAlam, 1995 Husted, 1999

The literature cited abow#emonstratethatcorruptionhas a diminishing effect on
macroeconomic variable€.or r upti onés effect on maand oeconomi
GDP per capitas particularlyimportantsince macroeconomiadtechnologydevelopment
variables are interrelated. For example, theevidence thatDI impactsinformation and
communication technologies (ICTgjoliferation and developme(BaliamounelLutz, 2003
Gholami, Lee, & Heshmati, 2006uh & Khan, 200B Specifically,Lee, Gholami, and Tong
(2005 demonstrated dual causal rationship between investments in ICT and inflows of FDI.
In the study by ee et al. (200p thedual causalty relationshipsuggestedhatincreasd FDI
inflows positively affectedCT investment and proliferatioandICT investment and
proliferationattraced more FDI inflows. There is reason to believe that any variable affecting
FDI inflow would, in turn, affect ICT development. For exampl®| ks substantially less in
countries per cei(Qampos,aisn, &Privan, @993Habib & Zyrawioki,
2002. Therefore, ountries perceived as corrugould havesubstantially lesEDI inflows.

These reduceBDI inflows also wouldchegatively affectCT investment and proliferation.

A greater percentage of the worl di€Bs popul a
such as Internet and mobdellulartechnologiegHaddon, 2004 Thisincreased availability of
ICTs hasinspired researdhs to lookinto ways such technologies can imypeeconomic and

human developmeriGascéHernandez, Equizhdpez, & AcevedeRuiz, 2007 Rahman, 200y



Access tanobile communicationandthe Internetiasenabled citizens tparticipatemore
directlyin the political and sociahstitutions andgnvironmenof their countriesCitizens ae
interacting more directly with their governmenggected officials, and other citizetisough
such means asgovernancéM. Backus, 200}, online political activisn{Hill & Hughes, 1998,
Internet political mobilizatiorfKrueger, 2005 and online information gathering about political

issuegKrueger, 2002

Since corruption negatively affects economic and human develap ICTs have
fostered academic interest as a toakiducing corruption and increasidgmocracySoper,
200). Theht er net 6s potential for reducing@inaorr upt
1999, p. 10 Paststudies have examined the effeat e-governance on corruptiqHoque,
2005 Pathak & Prasad, 200Bathak, Singh, Belwal, Naz, & Smith, 20®8&thak, Singh,
Belwal, & Smith, 200y andthe effects of @overnance and social media on transparency
(Bertot, Jaeger, & Grimes, 20L0 hese studies suggest that increased access to information

through ICTs has a positive effect on transparency and reduces corruption.

While governments and scholarg aesearching ways to fight corruption, ordinary
individualsarmedwith access to cellular phes, personal computers, and bthiernet have
begun a wave of participatory journalism targeted at corruption in s@kiaty & Lai, 2009.

For example, irGog India, an anonymous citizen uploaded to the Internet an-gighitte video
of a drug dealer talking about his connections to-nagtking antinarcotic polic6 MSNIndia,
2010. In Kenyacitizens have aught and fmedtraffic cops collecting bribes from motorists
(NTV, 2010. In the case of India and Kenya, citizens are acting acamntiption agents by
bringing corrupt practices and officialstd public awarenesSuch cases illustrate that citizens

have taken on the role of government in fighting corruptidrewise,Hay and Shleifer (1998



found that in the absence of strong governmental-aotruption efforts, private enforcement

citizensbecoms a surrogate for public justice.

Vinod (1999 stated thaincreasing education amkpandingeconomic freedomare
amongthe top actiong reducing corruptionCT promotes greater governmental transparency
by removing information barriers and asymmé®yurges, 2004 Mobile technologies and
Internetaccess enablestizens to becommoreinformed with relevant information about their
government and societyhe access and expansion of relevant informatmcerning
governmental issuggomotes greatdransparencyGarciaMurillo, 2010). Also, the diffusion

of ICTs has beeshown tofostercivil and political freedom¢Baliamounelutz, 2003.

The dffusion of ICT affords citizensncreasd networking capacity and political
awareness while reducimgformationtransaction cost$irannejad, 20)1Usage of ICTs to
organize, communicate, and rageareness have been seen in suotilaments athe Arab
wor IndAGsab Springo and (Maheinzc2005Shirkn2dX).dnocbuhtieeg g e r s
such adndia, KenyaandMexico, citizens are using ICJto exposend fightgovernmental
corruption and civilian crimé@Vl. Backus, 2001 Indeed,Soper (200ydemonstratethata
negative relationship exists betwaawestment inCT and political corruptiotevelsin

emerging economies.

1.2 Research Questio

Someprevious studies hawexamined theelationship between ICTand corruption.
Such studiehavefocusdon the role oe-governancéacilitating statecitizen interactions
therebyincreasing governmental accountability and transparéhagersen et al., 20101.

Backus, 2001Bertot et al., 2010Pathak et al., 200&him & Eom, 2009and howiCTs can



improve economic and human developm@anteducing information asymmet(lforestier,

Grace, & Kenny, 208 GascéHernandez et al., 200DpokuMensah, 2000Rahman, 2007

No research has yet examinéthe relationshifpetweerthe ICT environmentdiffusion
of specific ICTs and the two macroeconomic variables of FDI and Gross Domestic Product
(GDP)per capitéhasany potential effects on increasing transparency and reducing corruption.
Therefore, this study attempts to fill a gap in the literaturditsctly examiningthe effects of
therelationship of théCT environmentdiffusion of specific ICTs, FDI and GDper capitaon

corruption and transparency through structural equation modeling.

1.3 Significance andPurpose of Study

Research on hoVCT diffusion andenvironmentan be used to increase governmental
transparency and reduce corruption is important for several reasons. First, as sugdgesped by
(2007, researchnto using ICTs to increase transparency and reduce corrypteides the
Abest scientific advice possible to(@wprld
ICTs havethe abilityto support the free exchange of infation therebyinforming citizerns
abouttheirgovernment and societfCTs promote greater transparency by removing information
barriers and asymmet($turges, 2004and fosteringivil and political freedomgBaliamoune
Lutz, 2003. Indeed, there is a trend in maggveloped countries towards publishing information

on the hternet concerningovernmental issud&arciaMurillo, 2010).

Secondlythe ability ofICTs to reduce corruption can expand economic freedam. A
Vinod (1999 statedjncreasing economiteedom and educatiasa amongthe top actionsn
reducing corruptionThere isless tha optimal economic developmeantcountries with higher

levels of corruptiorf{CuervaCazurra, 2008Habib & Zurawicki, 2002Wei, 2000. Also,



corruption reduces economic freedoms by placing a burden on the economy. Every dollar worth
of corruption in developing countries, when viewed as a form of illegal taxation, equates to $1.67
worth of economic burdefVinod, 1999. The economic burden of corruption in developing
countries compounds over time and is more distortionary than actua(Véaxed, 1999.

Therefore, a reduction of corruptisrould have a significant ipact inthereduction of

economic disparity.

The purpose of this study is to doRisannejad (201)1suggestsfuture research on how
specific ICTs affect political developmemsspecially in the context of how people monitor and
hold their governmerdccountableFirst, this studyattempts to fill a gap in the existingsearch
advocated byirannejad (@11) by investigating the effects ¢ie ICT environment and the
diffusion of two specific ICT®n corruption and transparen&8econdly, this studyetsforth a
robust patimodelof thelCT environmentthe diffusion of two specific ICTsand two
macroeconomic variables to examine the relationship among ICTs and macroeconomic variables
in providing greater government transpareany reducingorruption.As of yet, no other
research has examinedch a relationship usirggrobust patimodeling. Therefore, this study
attempts t@rovide a significant contribution to the existing body of resebydnvestigating the
effect ofthe ICT environment and the diffusion of two specific I@hscorruption and

transparency in the contexttwio macioeconomic variables.



CHAPTER Il

REVIEW OF THE LITERATURE

2.1 Corruption

Corruption has been a todiar writers and scholars since antiquity. The writer of the
Arthashastraan ancient Indian text written around 4 BCE, talks about the eventuality of
corruption and the need to minimiz€Kautalya & Rangarajan, 1992I'he academicstudy of
corruptionhas beemxploredin severaldifferent ways over the pasixty yearsin international
business, economics, and political science litergiskeay, 2006 Arvas & Ata, 2011 Donchev
& Ujhelyi, 2009 Leff, 1964 Macrae, 1982Mauro, 1995McMullan, 1961 Myrdal, 1970a
Nye, 1967 RoseAckerman, 19781999 2008. Suchexplorations on the topic of corruption
haveincluded whatcorruptionis, what the different types @brruptionare howcorruption

affectgovernments and their citizenry, and possible-emtiuption remedies and measures

According toMyrdal (19703, sparse serious academic attention was given to the topic of
corruption prior to his seminal works as the topicwasics i d e r e(jl 22i).tMgrdlab o 0
(1970adsuggested that empirical research should b
extent of corruptioné an(p23).Egrlietekaminadicnintohat ar e
systemic corruption focused on the moral, cultural, ld@stbrical causes and effedf
corruption while later studies began to examine institutional and political aspects of corruption

(Galtung & Pope, 1999

Several researchers have previously undertakertask of defining corruption such as
Myrdal (19703, Heidenheimer (1970RoseAckerman (1978 Macrae (198p, Colander

(1984, andAdes and Di Tella (1999Most authors admit that definiraqnd conceptualizing



corruption is difficult thereby hinderingesearch in the ar¢karrales, 2003Peters & Welch,

1978. There are avide range of activitiedescribed in the research literattinat can be

classified as corrupt practicgsom advantageoumfluenceoverandlobbyingon government

and politicalagentsto outright illegal activities such dsibery, extortion, anftaud.

Furthermore, operationalizing corruption has proven difficult since corrupt belimasmot

lend itself to direct, unbiasednd measurable observati@dndvig et al., 2000 RoseAckerman

(1978 stated that corruption must be examined using political science and modern economics.
This approach combi nes -ittdnesteddehavioromth tie paitcal mod el s

scientistds understanding of bureaucratic inc

RoseAckerman(1978 examinedcorruption through extending the princiggent
model found irtheeconomicsand political scienceesearchiterature The principalagent
model arises from the division of labor and exchai&yeith, 177¢. Theprincipal is someone
who wishes for some action to be done but cannot or does not perform the action. The principal
enlisst he services of the agent to per(afontn t he d
2003. In political science, the principabnsists of votera/ho enlist elected officials as agents
to govern on t hletheRbseAckermang 19 & drincipdd-agéntnbdel,
corruption is primarily bribery of an agent who is an elected or appointed offibialpfincipal
of this agents the electorate or some supervisor who speEsaifesired outcome#s monitoring
of the agent is costlyn terms of time and resourcdle agent has some freedom to place his
own interest above #t of the principal. A thirdpersonwhocandbnef it from t he age
or inactionoffers the agent aimcentive(e.g.abribe)to influencehis actions The benefits of

these incentiveare notusuallypassed on to the principdlheseincentives do not necessarily



subvertthepi nci p al (andirosbmeeases)the @rencipal may be more satisfied with

the agentods performance.

Another relevant model of corruption is that\&crae (198Rin which corruptions
defineda s arna nfigaer(pebngti mvol vi ng fAa private exchange
6demander 6 and the &6ésupplierd), which (1) has
immediately or in the future, and (2) involves the use or abuse of public or collective
responsibilityf or pr i (p.ab78 Thesncdrmigiion is the use of public office or power for
personal gainin contrast to th&RoseAckerman (1978model| which examines corruption
through the principaagent problemiMacrae (1826 s mo d e |  @fploresasupply@ndi o n
demand relationship for the reallocation of public resources for privateHgmee corruption
allows the misallocationf public resourceghereby creating bias against technological

advances and efficient projects and pract{désuro, 1995%.

Corruption, according tMyrdal (19709, has one defining aspect beingthe i f f er enc e
mores as to where, when,(p a3d.dMyrtab(¥®708forthenstdes per s
that corrupti on i(m238iodovecnment pfamning aad fulfibnreat.ISuch y o
irrationdity influences developmeim such avay asto deviate from the intended plan and
fulfillment for personal gain. Corruptigthereby hamperghe decisiormaking and execution
processeat all levelsof governmen{Myrdal, 19704 Nye (1967 defined corruption as
i b e hav ideviate$ ftor the fgrmal duties of a public role of private gar di ng €
pecuniary or status gains; or violates rudgainst the exercise of certain types of private
regar di ngp. #419.Nyefl®ayd = odef i ni t i o nlessapdedatiessandaesf f or me
expansiveincluding such practices as néjgm, misappropriation, conflicts of intereahd

bribery.
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A widely utilized definition of corruption put forth liyeidenheimer, Johnston, and Le
Vine (1989 andRoseAckerman (1978is that corruption is a transactional relationship between
public and private sector agents by which collective goods or services are converted
(ilegitimately) into private gainsScholas in the study of corruption focus one of two types
of corruption:bureaucratic or politicgFarrales, 2006 FurthermoreHuntington (9683 posel
thatpolitical corruptioncan exist in two formsSome scholarproposethat any valid assessment
of corruption must include political dimensioft$ope & Chikulo, 2000Johnston, 1997
Political corruptions generallyiewedasthe practice of usingiealth, power, or status to
influence the political systeim order to gain political advantagéonverselyanotherform of
political corruption isvhenpoliticians use political influence and advantage to gain private
wealth, power, or statuBolitical corruptiorusually takes place with highly placed or edett
officials and is furthered by policy or legislation formation tailored to benefit the corrupt officials
(Moody-Stuart, 1997. Bureaucratic corruptiois the corrupt behavior in the administration of
public policy. Itseeks to influence governmental processesh as obtaining permits or

avoiding tariffs or paying government enforcement officials.

Corruption can also be defined in economic and social terms. Economic corruption
involves the exchange of tangible goods in a mdiketsituation such as bribes or resgeking
(Andvig et al., 200D Rentseeking is often classified as a type of economic corruption. This
type of corruption involes misuse of public pow&s deriveexcess earnindsy the elimination
of competition(Ades & Di Tella, 1999 Rentseeking is not necessarily banned by legislation or
shunned by societyo6s nducespubliowedlth iigfavoriofgrvate gdio we v e
and generally proves economically wasteful and ineffiqi€oblidge & RoseAckerman, 200D

Social corruption isinderstood best as an integrated part of clientehgmotism, class or group



11

favoritism. In such social corruptiothere is an exchange of material benefit based on some

criteria having a large social or cultural implicati@riquet & Sawicki, 1998

Amundsen (199P9put forthfive main manifestatiosiof corruption bribery,
embezzlement, fraud, extortion, and favoritidrhe first and most quintessentmanfestation
of corruptionis bribery. Bribery is @aymentusuall to a government officiato receive some
governmental benefiBribery has many effective forms such as kickbacks anebffayThe
secondmanifestatiorof corruptionis embezzlement. While embezzlement is not strict
corruption,its practice deprives the government of funds. It is similar to bribery eftcayiit
typically does not involve the private sectdhe third manifestationf corruptionis fraud. This
type d corruption involves the manipulation or distortion of information or fact by public
officials. Fraud, gmilar to theRoseAckerman (1978principalagent modelinvolvesan agent
(e.g. public official) who carries out the directives of prigcipals(e.g. supervisors)rhe agent
manipulates the flow of inforntian for someillegal gain that may or magot benefit the
principal (Eskeland, Thiele, & World Bank, 19R9The fourth type of corruption manifestation is
extortion. Similar to bribery, this method extracts benefits by way of coercion, violence, or threat
of force.Bribery and extortion are equivalent to extra taxes levieidhayt not colleatdfor i the
governmen{Wei, 1997. The fifth manifestation of corruption is favoritism. This mechanism of
corruption allows the differential access to governmental power or state resegagkess of
merit. This method of corrupt behavioan be examined as enfranchisjag. preferential
treatmentcronyism,and nepotism) or disenfranchising (e.g. discrimindtizased on some

criteria having a large social or cultural implicati@riquet & Sawicki, 1998

The wideranging definition used by the World Bank, Transparency International and

most scholarss that corruption is the abuse of public power for private benefit or profit
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(Amundsen, 1999Andvig et al., 2000Gray & Kaufmann, 1998RoseAckerman, 1995 Most
literature examines governmental corruptiahich isthe relationship between the public and
privateentitiesengaged in corrupt behaviors. Howewtegre exists corruption among private
businesses and ngovernmental organizatioridndvig et al., 200Q Thisprivate sector

corruption exists with or withouhe involvement of a government official or political advantage.

Corruption is diffcult to measure directlPeters and Welch (19y&8ndFarrales (2006
noted that defining and conceptualizing corruption is diffi¢hlis hindering research in the
area.There are anultitudeof activities that can be classified as corrupt practid@sh makes
operationalizingf corruption difficult Corruptpractices would have to be measured by an
unbiased observer familiar withles and policies in a given contektostcorrupt behavior does

not lend itself tesuchdirect, unbiasecand measurable observati@gdndvig et al., 200D

One observable measure of corrupt®oourt casesSuchjudiciary data on corruption is
coll ected on an international basis by the
Division (United Nations, 1999 In such court caselggal officials g&termine whether
transactions or exchanges were actually corrupt. While court cases can provide an observable
measureAndvig et al. (200Ppointed out several issues with using such observations. First,
using such court cases as an indication or prevalence optiorruelies on the honesty of the
local judiciariesIntraregional and international differences obviously erishe honesty of
judiciarieswhich make such observations problematia anosscountry analysisSeconty,
local policing, judicial and palical prioritiesusually determinevhich cases are prosecut&bel
and Nelson (1998uggest thatourtcases on corruption represembreof the judicial
efficiency rather than corruption prevalence country Police and other investigatory agencies

reporting on corruptioprovidean additionabbservable measure of corruptidre quality of
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informationfrom suchagencies, however, is quiteconsstentand biasedAndvig, 1995

Duyne, 1995

News reports and other investigative journalistic methods are anothéo wesasurend
fight corruption(Reinikka & Svensson, 2003However,using such news reports and
investigative journalism as an observable measure of corruption is problédeats and media
reports of corruption can show bias in a similar fashion to court cases and policing reports.
Media and news reportsrid to give priority to higiprofile or sensational cases. This selective
priority creates a bias that may not examine or expose the more pervasive everyday corrupt
activities. Furthermore, reported stories often are a factor of press freedom whichuariéonot
among countriefNixon, 196Q. Therefore, the effectiveness of a free press on reducing
corruptionlargely relies on theneasure of press freeddBrunetti & Weder, 2008 Also, public
exposure of corruption and crime can be dangerous for the reporting jour#alisi®old,

2012. Corrupt and criminal officialsypically do not care for such negativep®suredue to
repercussions from law enforcement or ottréninal elementsSources of corruption are
strongly influenced by such biases as media attention, public opinion, and press freeéog

it difficult to use such stories in a cressuntrycomparison

Thoughcorruption is difficult todefine, conceptualie, and operationalizéarrales,
2005 Peters & Welch, 1978there havéeen attempts to develop ampirical measure of
corruption These attempts to develop an empirical measure of corruption as based on the
perceptionof corruption rather than the actual instances or experiences of corrdptere.is
someacademic debate on whether a percepbased measure can adequately compare to an

experiencebased measu@®onchev & Ujhelyi, 2009Kaufmann, Kraay, & Mastruzzi, 2007
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2010. However, the indices listed beldvecamehe de facto empirical measures of corruption

used in academic researtlambsdorff, 1999alancaster & Montinola, 1997

Business Internation&@orporation (Bl)created one of the first corruption perception
measurements. Blas a business advisory fiimunded in 1953which assisted American
companies in foreign business operatidissurveyedts network of international
businesspeople, journaksand country specialstdeterminingvhetheror notand to what
extent businesses were engaged in corruption transad@ioalso gathered survey data sunch
factors as political riskcommercial hazardand level of corruption in various countri@is
perceived level of corruption waseasure@n a scke from O to 10BI undertook efforts to make
ranks consistent among respondedtsing the Bl data foffifty -two countriesMauro (199%
conducted the first quantitative study of corruption using an econometrid.riviaieo (19950 s
study examined theffect ofcorruption on theconomicgrowth rate As a resultMauro (199%

found that corruption lowered investmgewhich in turnlowered economic growth.

The International Country Risk Guide (ICRGntainsanother welknown caruption
perception measuremefithe ICRS has been published since 1980, makirigetlongest
country risk analysis dataset. The ICRG measures several country,faatdahe one most
related to corruption is the ICRRureaucratic quality scale. The scale measures expert opinions,
from 1 to § and show$ow efficiently and predictable bureaucrats opef&telohnson,
Kaufmann, & ZoideLobaton, 1998 The ICRG ispublished by the Political Risk Services
Groupand provides monthlypolitical, economic, and financiakk ranking for 140 countries.
ThePolitical Risk Services Groypounded in 1979, is one of the earliest commercial providers

of political and country risk data to companies doing internationsiness.The ICRG also
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contains theule-of-law scale, from 0 to 6, measuring the strength and application of law and

order in the country.

Arguably themost weltknown and widelyused inde)f corruptionis the Corruption
Perception Index (CPby Transparency Internation@ll) which is an international nen
governmental organization founded in 1993 that monitors and reports on political and corporate
corruption in international developmgtndvig et al., 2000Brown, 2006 De Maria, 2008
Lambsdorff, 1999pbSvensson, 2005The CPImeasures the perceived degree of corruption that
exists among public officials and politiciafisambsdorff, 1999 The CPI is the mostidely
disseminated and popular index among policymakers. It is a campudex including survey
data from country experts, businesspeople, global analysts, and experts who are residents of the
evaluated countrigSvensson, 2005The CPI focuses on perceptions of public sector
corruption. This index ranks countries on a scaenfflO(representing a very clean/very little
corruption governmeto O (representing a highly corrupt governmeiitl uses 17 different
surveys and polls from 10 independent organizations: Freedom House (FH); Gallup International
(Gl); The Economist Integence Unit (EIU); Institute of Management Development (IMD);
International Working Group (developing the Crime Victim Survey); Political and Economic
Risk Consultancy (PERC); Political Risk Service (PRS); The Wall Street JoCealral
European Ecavmic Review (CEER); World Bank and University of Basel (WB/Ud)d
World Economic Forum (WEFE)Yhe CPI is widelyused as there is a high degree of correlation
between the 17 polls and surveys udeambsdorff, 1999a The use of several different survey
instruments and thieigh intercorrelationbetween instruments resufisovide a major strength
to the CPIThe surveys cover a wide rangecofrupt behaviors and practicesmdtheydo not

distinguishbetween bureaucratic and political corruptibambsdorff, 1999a
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The CPIlis an index ranking and should be understood as &aahbsdorff (1999p
points out several caveats to understanding the CPI. ¢orstiries for which at least three
surveys were available are represented in the index. Several countries are not included for lack of
available data. Secondly, the index is a perception of corruption and not based on a standardized
estimation of the level aforruption.For examplethe 2010 CPtankedMexicoas3.1and
United Arab Emiratesvasranked 6.3This does not imply that the United Arab Emirates is half
as corrupt as Mexicd.he index is best used in observing trends over time and comparing

relativepositions of countries to one anotti@altung, 1998

While corruptionis considered difficult to measure, corruptiodexesare highly
correlatedwvith one another=or example,lie CPI and Bl indexes for 1996 and 1998 wegaly
correlaedat 0.9 and 0.96 (Andvig et al., 2000Treisman, 2000 The BlandCPI indexes
show a similar high correlation to the ICR@&ndvig et al., 2000 While there are differences
among the surveys and their methodologies, the high correlation impli¢svitlabf perceived

corruption are consistent amooguntriesLambsdorff, 1999a

Some sholars suggest that corruption has b#ssmorm throughout human history
(Klitgaard, 1988Neild, 2003. Huntington (1968pstated that lack of political or economic
opportunities creates an environment by which people use wealth to buy power or pursue wealth
by use of political powelOne hypothesized cause of bureaucratic corrupgitimat government
officials and civil sevants maximize expeetlincome(Becker & Stigler, 1974 Corrupt
behavior is generally punished by job loss which provides a disincentive to engage in such
behavior. Howeveureaucratic corruption is more prevaleten thebribe levels arealatively
high, the probability ofdetedion is low, and/or the punishment for corrupt behavior is slight

(Becker & Stigler, 197
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Another hypothesishe fair wageeffort, expoundgshat government officialand civil
servants may foregaaupt behavior itheir official governmenivages are high enough
(Akerlof & Yellen, 199Q. Tanzi (1999 found that low wages invite corruption and l¢ad
societal acceptance of the practidecording toBecker (1968 s e mi nar wor k,
Puni shment: An Eiodviduls)includidgoypveronemt bfficials, make
rational decisions between criminal and legal actimasedon the probability of detection and
severity of the punishmerBased orBecker (196%s considerations, the lack of appropriate
wages, stronger investigay agents, and harsher punishmefdsteran environment for

corruption.

Political science scholars view corruptionbesngcaused by deficits in the democratic
systems such as powsiaring,accountabilityand transparencgovernmental checks and
balanceqDoig & Theobald, 1999 Corruption, in the view of political scientists,sieen as a
lack of functioning democratic state, ethical leadership and good govel(ibome & Chikulo,
2000. Friedrich (1989 stated that corruption is inkgely proportional to the amount of

democracyThere exista correlation between natemocratic rule and corrupti¢gdAmundsen,

AnCr i

1999. It is important to notéhat in nordemocraticregimeg or r upt i ondés 1| mpact

mitigated by the level of functionality and control of the governni@iting, 2009. In regimes

where the government exercises tighter control over the political environment and economy, the

level of corruption is also controlled. This control makes the coomptiore predictable and

less economically and developmentally destrudiiv@mpos et al., 1999

Political scientists have examined internal and external political factors that cause and

promote corruptin. The internal view put forthyoMyrdal (1970F) is that modernization

promoted industrialization and economic and development growth. Corruption was the result of

n
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a failed or incomplete modernization process whittlhe countries in a medstate betwee
traditionalism and modernism. Corruption, in this view, would decrease as markets and
government became more modern and efficiEng external political factor view puts forth that
corruption is a product of external states and multinational corpasaggloiting the
underdeveloped countrigbereby creating and fostering corrupti@lomstrom & Hettne,

1984).

Another political science area of corruptionreseliadd e vel oped cal l ed t he
patri moni al 06 ap p rHope and ChikSa(B0§GhndQoaidgs and Rosea s
Ackerman (200Pstatethat in African and several small countries, the core chaistotenf
governances founded on personal relationships. These relationships form the foundation of the
political systemand there exists a weak distinction between public and piivatests and
affairs(Bratton & Van de Walle, 199 Briquet & Sawicki, 1998 Such government constructs
are characterized by higlanking government officials engagingrentseeking behaviors that
produce excessive intervention into the econontys interventionthus creaes and prorogates
monopolies, inefficiencies, contradictory government regulations that obstruct overall economic

growth (Coolidge & RoseAckerman, 2000

Most d thew o r |cwulréngbureaucratic structures existing todag a result of Western
European influence3he notiors of the legal authority model of governance and public office
are very much European constru@géeber, 1958 In legal authoritygovernance, there is a
tremendousionrambiguous distinction between public office and private interest. This
distinction is important in the modern study of corrupsorcethe popular definition of
corruptionis based o using public office for private gaiffhe modern European form of

bureaucratic governance developed over a long process in such countries as England and Spain
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as a result of long political strugglthat eventually beatne codified and embeeédin European
cultural and political thoughScott, 1969 The European model of governarveasfurther

developed by the late nineteenth century movement for govermoemintabilityScott, 1969

In some cases, the copying or patterningwfopeargovernment anureaucratic
structureto other countriesccurredind s ¢ h i z ofpshion@eSaran, 1999, p. ¥ Many
countries either bychoice or by forceadoptedEuropean bureaucratic processuch as
governance through legal authority and accountability through public oveldiglvever, in
several of those countries, sutlethods ofjovernance and accountabilitygrenot the norm.
For examplein Africa and South Asissuch European bureaucratic structirased on legal
authority were adopted out of the legacy of colonialisnspite of conflicting cultural opolitical
norms(de Sardan, 1999Theadoptionof such European bureaucratic sturesin these
countries werdéraught with problematic issuesuch aviewingthe colonial government as
illegitimate, mistrushg and becoming increasindiystraedwith governmenofficials, and

disenfranchisinghegoverred (R. Cohen, 1980

The effects of corruption are widely debated in international business literature. Some
authors suggest that corruption provides some economic bghafitington, 1968pLeff,
1964). Some authors have identified corruption as one of the major fasdhe decline and
fall of the RomarEmpire(MacMullen, 1988 Murphy, 2007 Stinger, 1985k Corruption
produces a heavy burden on the poorest in a society who aablegsnavigate theystem of
corruption for equal gainsamli st orts the stateds ability to o
(Doig & Theobald, 199P This excess burden and lack of efficieacyl effectiveness manifests

itself as thanability to redistributeaesources, implement public policy, and collect taxes.
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Corruption negatively impacts foreign and domestic investmgmts hampering
economic growth and developméAdes & Di Tella, 1996Macrae, 1982Mauro, 199%
Robertson & Waton, 2004 Vinod (1999 pointed outhat every $1 of corruption, when viewed
as illegal taxation, created$1.67burden on the econom@onverselysome forms of
corruption have been found to be beneficial. Bribes, for exammgheexpedite bureaucratic
processes, improve economic efficiency, and incentivize government employees to work harder.
Bardhan (199)statecthat corruption might increase bureaucratic efficiency by speeding up the
process of decision making in the presence of rigid regulation. By bribing government officials,
firms can avoi d s uch riffdonlicense veguitementsarel providea s | mp o
Amotivationod to hardworking government offici
tax on business operations. However,rdsearctshows that the disadvantage of this type of
corruption greatly outwelts its potential benefiShleifer and Vishny (1993lemonstrate that
bribes have a higher cost than taxes due to their inherent uncertainty and secrecy. Firms utilizing
this form of corruption typically spend more time negotiating with husess, thereby
increasing the cost of capitf@aufmann & Wei, 1999 Corruption, in the form of bribery,
creates an economic sa@ikgap between thoseho arefinancially able to pay for access to

government resourcasd those who are not

Corrupt practices not only makelgic power less efficient but also adversely affect
countriesd competiti v @ARcays 2060.alheckffebt ofloaraptiod env el o p m
human development has shown to be more evident in some countries than others
(Waheeduzzaman, 2003-or example, many stBahararpeasant farmers engaged in
subsistence crop production as a means of avoiding corrwplich ultimatelyled toa reduced

living standardBates, 198)L Other stutes have demonstrated that corruption has a mitigating



21

effect on economic development. International investment in the form of foreign direct
investment(FDI)mt o countries perceived as MnAmbiese corru
without this perceptiofHabib & Zurawicki, 2002 Thus countries with higher levels of

corruption suffer from less than optimal economic developrmi¢mdetrimentaleffect of

unpredictable corruption has been found to be @wacally significant(Wei, 2000. A higher

level of corruption coupled with highesJel of uncertainty caused by the corruption reduces FDI

inflows (Campos et al., 1999

Given the dects of corruption, significariime and energy has been placed into reducing
or eliminating it.The Chinese Qin dynasty penal code had specific provisions and punishme
for corruption(Lambsdorff, 1998). The Council of Areopagus had, among its other duties, a
requirement to report carpt behavior(Wilson, 1989. Acemoglu and Verdier (200,JAkerlof
and Yellen (199PandTanzi (1995 suggest that public wage changésuld be prominently
discussed as part of amirruption policy.Corruption thiives on information asymmetry. One
methodof reducing corruption has been to reduce the information asymmetry by means of
newspaper articles informing the public. There is evidence that such methodsgusitve
impact on theeductionof corruption(Chowdhury, 2004Reinikka & Svensson, 2005-or
example aUganda newspaper campaigrovided parents with public funding information on
local schoolgReinikka & Svensson, 2005By providing parents with suchtal information
regarding thénandling of public funds, there was a significant reduction in the misallocation of

such funds andan increase istudent enrollmentral learning

Political scientists sesorruption as a lack of democra(oig & Theobald, 1999
Friedrich, 1989Hope & Chikulo, 2000 Following this logic, increasing democracy would

reduce corruptionTwo mechanisms to increase democracy have been suggBsta@ngthen
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democratidnstitutions such as legislative and judicial bodies twiplemore oversight and
control and2) strengtherthecivil and public sectors such as the mebliareasing democracy
does have a correlatidar reducing levels of corruptigiut such correlation has provi be
weak(Amundsen, 199%aldam, 2001 In some countries, the democratization process, moving
from a controlled authoritarian regime to a loosely controlled egesiocratic government, has
led to ncreased corruptiofHarrissWhite & White, 1996. Treisman (200pfound that the

degree of democracy was not correlated to the perception of corrupgiooh and Peter (20D0
found thatdemocratization through improving public irtations and bureaucratic processes,

especially predictability, reduces corruption.

A view put forth byMyrdal (19700 suggested that modernization promoted
industrializatiorwhich leads teconomic developmeimind growth The viewalsoholds that
economic development and modernization would permeate through government and society
thus eliminatingcorruption. This view of modernizations similar to those held by othscholas

that modern technologiese liberating and democratizigighan, 1998 Leon, 1984.

2.2Information and Communication Technologies andCorruption

An importanttool in moderncommunication and information sharingmgormation and
Communication TechnolggICT). ICTsconsist of two parts: devices and systewtsch are
usedto access, storeommunicatemanipulateand sharéenformation(Melody, Mansell, &
Richards, 1986 ICT devices aréenstrumentsuch as cellular phonglevisions, and computers
that are used bgnindividual to communicate overnetworkor systemICT systems are
interconnected devices and associated infrastrustugie as networkssed to facilitate

communication and information sharing.
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Technologcal innovationssuch as mass production and miniaturizatiane lowered the
cost ofownership oeveral ICTdevicessuch as computers and mobile cellular phones
Furthermore, technological advances sucpralferation oftelecommunication satellites and
broadband data communications have increased the global reach of ICT networks while reducing
the cost of acces$hese reductions in cost have masaershipof ICT devicesandavailability
of ICT systemsavailabletoaget er per cent age o fCTdffuston wor | d o6 s
increass knowledge diffusion by facilitating and improving efficiency of communication

(Jovanovic & Rob, 1989

However, the reduced cost and increased availability of,I§lich as mobile cellular
phones ad Internet accesbhave not ld to uniform adaptiothroughout the worldThislack of
uniform adoption isknown as the digital dividéNorris, 200). The digital divide is a term given
to the inequality between groups in their knowledge of, access to, and use (CHirs &
Fairlie, 2007. There hadeen much scholarly debate on the exact nature and causes of the digital
divide (Chinn & Fairlie, 2007 Crenshaw & Robison, 2006uillén & Suarez, 2005Norris,
2001 Sharma, Ng, Dharmawirya, & Lee, 208arf, 2001 Warschauer, 2002Some authors
have put forth such factors as income inequality, regulatory environment, foreign and domestic
investmentgcultural differencesnd quality of the technology as reasons for the digital divide
(Dasgupta, Lall, & Wheeler, 200Erumban & de Jong, 2008akopin & Klein, 2011Wallsten,
2005. For exampleGholami et al. (2006demonstrated that increases in FDI le@dgrowth in
ICT investment and capacity by offering host countries more access to tech{@Eg,
1991 and domestic investme(grawal, 2003. Jakopin and Klein (20)khowedhat

regulatoryquality and market environmesignificantly affectinternet diffusion.
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Much research and deba&est on the nature, extent, and reasons for the digital divide.
However, therés more consenswsnong scholars on the effects of ICTs on improving
transparency and governant&vgerou,1998 Krueger, 20020pokuMensah, 2000Soper,

2007). ICTs haveprovento be toos in democratizatiofOpokuMensah, 2000Soper, 200),
factorsin economic growttfAvgerou, 1998 methodsto help the poo(Forestier et al., 2002
and device thatfacilitateand improve political involvemeiriKrueger, 20022006 Norris,
200)). Geiger and Mia (200%howed that mobile phone diffusion has a giggmnt positive

effect on economic growth and poverty reduction.

One important use of ICTs, and the main focus of this study, is the reduction of
corruption.ICTs show great promise in increasing transparency and reducing corruption by
improving governare. Vinod (1999st at ed t hat t hefprnotneirsnientgd sa npdo t
obvi ou s(p ¥0 for duting corruptionResearcthas showrhat there i negative
relationshipbetween ICTinvestment and the level of political corruption in emerging
economiesSoper (200yshowed that a negaé relationship exists between the level of ICT
diffusion and corruptiorAdditionally, Vinod (1999 stated that theop five actionsn reducing
corruption in order of importance, ages follows 1) reducing bureauatic overhead (e.g. red
tape),2) increasing judiciary efficiency, 3) increasing GNP per capita, 4), increasing education
and economic freedoms, and 5)uenhginequalities in incomdCTs such as Internet access and
mobile cellular phonelavethe potential to do several of these actjamsluding informing
citizens ofrelevant informatiomegardinggovernment and societyhe trend in several
developed countrigacludes havingnore transparency by publishing informatmmthe
Internetconcerninggovernmental issud&arciaMurillo, 2010). BaliamounelLutz (2003

showed that ICT diffusion fosters civil and political freedofsthermoreSturges (2004
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showed that access to ICT promotes greater governmental transparency by removing information

barriers and asymmetry.

Increased access to the Internet and mobile communications has enabled citizens to
participate more directly in the political and social matters of their countitesincreased
participation in government, in the form efievernance, has reduckdreagratic overhead
while increasinggovernmentaéfficiencyand transparendyAndersen et al., 20101. Backus,
200% Bertot et al., 2010 In several countries, Internet access has become a surrogate for
judiciary efficiency. In countriessuch adndia, KenyaandMexico, citizens are usingdTsto
draw attention tgovernmental corruption and civilian crirtieat would otherwise go unreported

or unprosecute(M. Backus, 2001

Citizens engaging incgietal participatiomave used IC3to organize, communicate, and
raise awareness such waysasthe Arab SpringRevolution in the Arab world and news
webloggers who expodde x i ¢ o dicstraffickers atmcitiesPirannejad (20)1found that
di ffusion of I CT increases citizenso networKki
their trarsaction costsSoper (200yshowed that a negative relationship exists betw&en
investment and the level of political corruption in emerging econofdegand Shleifer (1998
noted that private enforcement of public laws is a market response to poor governmental control.

Some examples of this participation argavernance and news bloggitiatz & Lai, 2009.

2.3Research Hypotheses

Based on thabove presentdderature revew, severalresearch hypotheses were
addressdin this study Stated below are those research hypotheses and supporting literature.

Following the presentation of the research hypotheses and supporting literature, a theoretical
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model is presented. This theoretical matedws the specific predicted relationships between the
independentmediatinganddependentariables The expected direction of each hypothesized

relationships shown as either positie) or negative-).

As stated in the above literature, thera digital divide that existbetween groups in
their knowledge of, access to, and use of I@EJlsnn & Fairlie, 2007. Foreign and domestic
investment and income inequality haxeencontributng factors for the digital divid@basgupta
et al., 2001Erumban & de Jong, 20D6As shown in previous researechacroeconomic
variables sucl¥DI and GDPper capitehaveanimpact onlCT investment and capacity
(Gholami et al., 200&shetri & Cheung, 2002ECD, 1991 Suh & Khan, 2008 For example,
FDI presents host countries walscess tmewertechnology(OECD, 199). The increasen FDI
inflows alsoincreass domestic investmen ICT (Agrawal 2003. FurthermoreGholami et al.
(2006 demonstrated tha€CT investment and capaciiiycreass with the inflow of FDI
Similarly, Kshetri and Cheung (20p2howed that rapid mobile cellular phonefukion in China

was due to large FDI inflow and rapid economic growth.

As stated earlielinod (1999 suggestedhattwo of thetop five actions in reducing
corruptionwereincreasing GNP per capitéandincreasing education and economic freedoms
While GNP and GDP are closely related, there are some important differences. GNP measures
all output generated by a country based on ownership of the means of production. In comparison,
GDP measures all output geatd by a country based on geographic location of the means of
production.There are some scholars who suggest that the GNP, instead of Giznast
accurate measure of economy wWating and market activit{Brezina, 2012Stiglitz, 2009.
However,theBureau of Economic Analysis (19 a s s t avirtualty alltotheat ¢counfiies

have already adopted GDP as their primary measyrerob d u ¢pt 8. Accoading toRingen
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(1991, GDP per capita is the most widelyused c r oeconomi ¢ i ndicator
of living. Dewan, Ganley, and Kraemer (2006und that GDFper capitehad a psitive effect

on ICT diffusion.

A measure othelCT environment among countries is tNetworked Readiness Index
(NRI) published in the Global Information Technology Report by the World Economic Forum
together with INSEAD (French name "INStitut Européen d'ADminlistnedes Affaires”, or
European Institute of Business Administratioff)e NRImeasures the degree to which a country
is pogtionedto utilizeits ICT infrastructure for international competitiven@Ssitta, Lanvin, &
Paua, 2008 The NRI ismadeof two parts: an index score and a rank. The index ssdne
numerical combination of thearious ICTFrelatedcomponent and subcomponent indeXésere
are three major component indexes ink#: environment, readiness, and uségatta et al.,
2003. Theenvironment component examines the market, political, regulatory, and infrastructure
environment that facilitatedT development. The readiness component imdB&ctsthe
preparedness of individuals, governments, and businesses to employ ICT resoineies
fullest potential Lastly, theusage component indéxdicatesthe level of usage among
individuals, goverments, and business@heNRI rankscoreis the particular county 6 s

numerical rank based on itedex score.

The NRI provides amdex for measuringhe ICT environment and the level of ICT
diffusion. GDP per capitaand FDI should have a positive effect on NRI based on the research by

Dewan et al. (2005%and Gholami et al. (2006 Thisleads to the following hypothese

Hypothesis &: FDI has a positive effect on networked readiness.

Hypothesis th: GDP per capitahas a positive effect on networked readiness.

of
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As previouslystated theNRI measures the degrbg whicha country igeady to usés
ICT infrastructureA component othe NRI is the usage of ICTs such as computers, telephone,
and Interet usage. This usage component of the NRI also incthéadiffusion of Internet

access and mobikellularphone wusage among the countryds poj

Access to the Internet and mobile cellular phone usage are impeagsforcitizens to
more readilyparticipate in their cau t s pglidical and social matter&or example, €
governance has reducbkdreaucatic overhead while increasing governmesefétiencyand
transparencyAndersen et al., 20101. Backus, 2001Bertot et al., 2010 FurthermoreGeiger
and Mia (2009 showed that mobile phone diffusion has a significant positive effect on economic

growth and poverty reduction.

The difference between Internet access and mobile cellular phonesastedCT
modalities is slowly disappearin@aliamounelutz (2003 stated that differences between
communication technology (e.g. mobile phones) and information technology (e.g. the Internet)
have become blurred. While the Internet is an indicator of information technology, consumers
can access data and infation via mobile phongd.-W. Kim, Chan, & Gupta, 20Q7For
example, in Japam@pproximately 40% of theopulation accesséise Internet via mobile phones

(Kenichi, 2003.

Basd on the above literaturine state ofCT infrastructure, as measured through the
NRI, should have a positive effect on the diffusion of Internet access and mobile cellular phones.
Jakopin and Klein (20)Xound that regulatory quality and market environment, two

components of the NRI, significantly benefit Internet diffusidiso, based on the finding of
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Kenichi (2004, mobile cellular pone diffusion should lead smincrease diffusion of Internet

accessThis leads to the following hypotheses:

Hypothesis & Networked readiness has a positive effect on Internet diffusion.

Hypothesis 2bNetworked readiness has a positive effectnatile phone diffusion.

Hypothesis 2cMobile phone diffusion has a positive effect on Internet diffusion.

ICT has been shown fmromote greater governmental transparency by removing
information barriers and asymmeti§turges, 2004 Diffusion of ICTs misescitizen$
participationin governance by increasimgtworking capacity and political awareness while
reducing theirtansaction cost@irannejad, 20D1ICTs such agnternetaccess enables citizens
to stay informed with relevant information about trggveanmentand societyE-governance
and social medjavhich rely heavily on the Internetlso promote openness and transparency in
governmen{Bertot et al., 2010 Additionally, GarciaMurillo (2010) found thataccess and

diffusion of relevant information concerning governmental isguesnotes greatdransparency

S. M. Johnson (199&ndCuillier and Piotrowski (2009demonstrated that the Internet
expands public access to government informatiakopin and Klein (20)¥ound that Internet
diffusion significantly predicts governmental transp®y, as measured by tWieice and
Accountability indicator of the WasedonthBankos
above cited research, Internet diffusamd mobile cellular diffusion should positively affect the

level of transparency. Thepeemisedead to the following hypotheses:

Hypothesis3a: Internet diffusion has a positive effect on transparency.
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Hypothesis 3bMobile phone diffusion has a positive effect on transparency.

Some authors have put forth the positiffees of ICTs orimproving transparency and
governancgAvgerou, 1998Krueger, 20020pokuMensah, 2000Soper, 200y, ICTs hae
been shown to be a tool in democratiza@poku-Mensah, 2000Soper, 200yand a device

that facilities and improves political involvemertrueger, 20022006 Norris, 200).

ICTsimprove governance hycreasing transparency and reducing corrupfidnere
exists anegative relationship betwe#@T investment and the level of political corruption in
emerging economig$&oper, 200y BaliamouneLutz (2003 showed that ICT diffusion fosters
civil and political freedomsAccess to ICE promotes greater governmental transparency by
removing information barriers and asymmg®yurges, 2004 In addition, hcreased
government participation by citizens in such forms-gbgernance has been shown to increase
transparency while reducirmyreaucatic overheadqAndersen et al., 20104. Backus, 2001

Bertot et al., 2010

Increased transparency through initiatives such@svernance has been shown to be an
effective anticorruption tool(Bertot et al., 2010 A lack of transparency can exacerbate
corruptionrelated probleméolstad & Wiig,2009. Similarly, Brunetti and Weder (2003
found a strong association betwesmsparency througireater press freedom and less

corruption.

The main focus of this study is to explore the relationships between ICT diffusion and
corruption.Given the above stated research and thesgdahis studythe relationship between
the diffusion of specific ICTs and reduction of corruption will be examined. This leads to the

following hypotheses:
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Hypothesis 4: Internet diffusion has a negative effect on corruption.

Hypothesis 4bTransparency has a negative effect on corruption.

Hypothess 4c Mobile phone diffusion has a negative effect on corruption.

The diffusion of ICTs, levels of transparency, and levels of corruption is not uniform
throughout the worldOne common thread s#®rth in grior researclattempting taexplain the
nontuniform diffusion of technology and differences in transparency and corruptimong
countries ar@ational culturalifferencesandtechnologyquality (Erumban & de Jong, 2006

Husted, 1999Kenichi, 2004 Luo, 2008 Moghadam & Assar, 200®aldam, 2004

In order to account fahe effects ohational cultue differencesyarious studies
examiningICT effects use thelofstede CulturaDimension famework(Erumban & de Jong,
2006 Moghadam & Assar, 200&traub, Keil, & Brenner, 1995tulz & Williamson, 2008
The Hofstede Cultural Dimension indices are the result of work by Geert Hoiistetieng
cultural dimensions of a society and how these dimensions affect beftdwistede, Hofstede,
& Minkov,2010. Hof stedeb6s analysis of national
systematic differencepower distance (PDI), individualism (IDV), uncertainty avoidance I[jJUA
and masculinity (MASJHofstede, 198/ In 1991, Hofstede added the additional cultural

dimension of long term orientation (LT@)lofstede, 199y

TheHofstedeCultural Dimensionframework has been used extensivelyriopresearch
Erumban and de Jong (2QG6und thatpower distance and uncertainty avoidghe®
dimensions of thélofstede CulturaDimension framework, directlyfluence ICT adoption.

Similarly, Straub et al. (199&uggesthatpower disance and uncertainty avoidance may

cul t
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account for differences inmail usageFurthermorede Mooij and Hofstede (20D2tate that

culture replaces such things as personal income and national wealth in consumer consumption
patternaandt hat Hof st e dwidascevasretated td saah things as embracement of
the Internet and the ownership of computers and mobile cellular plt@res. the potential
influences of national cultural differencesmensions of the Hofstedeu@ural Dimensions

frameworkwereused asational culturesontrol variables.

2.4 Theoretical Model

Theliteraturecited in the above reviesuggestthere arecomplex relationshipthat
existbetweerkey macroeconomic variablekCT indices, corruptionand transparencyA deeper
understandingnd explanatiorof these relationships providiee foundatiorfor this study.A
brief description othe keyand controlariables igpresentedbelow. These keyand control

variables are discussed in further detail in section 3.3 Variable Description.

This gudy usedseverkey variablesand five control variables the theoretical model.
The independemhacroeconomikey variables in the theoretical modake Foreign Direct
Investmen{FDI) and Gross Domestic Product per cap@®P per capitq Theindependent
macroeconomig&ey variable of FDIlis the net inflow of investmeifineasured in current.B.
dollars)into a domestic economy by foreign investdrseindependenmacroeconomi&ey
variable of GDP per capitaneasures the gross domestic prodiiaded by the midyear

population

The intervenindey ICT variables in the theoretical model &tetworked Readiness
Index (NRI), Internet diffusionandMobile diffusion. The interveningey ICT variable ofNRI

measures the degree to which a countrytmned to use its ICT infrastructure for
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international competitivenesghe interveningey ICT variable of Internet diffusiomeasures

the distribution of Internet access withic@untry The intervenindey ICT variable of Mobile
diffusion measuresie dispersion of mobile cellular phone access witlaaumtry, The

intervening and dependent governakegvariable of Transparency measures the degree to
which governmental officials and processes are visible and accountable to those who are
governed. i s studyods mai n kegvanaelenofl Gomuptiorgnoegsaresrtha n ¢ e

degree of corrupt practices in a countryos

This studyalso utilizedfive control variablesFour of these control variableere used
asnational cultureontrolvariables to examine potential cultural factors influencingriae
dependenvtariable These national cultuir@ntrol variablesncluded theHofstedeCultural
Dimension indices aPower Distance, Individualism vs. Collectivism, Leng. ShortTerm
Orientation, and Uncertainty Avoidandéhe national cultural control variable of power distance
(H-PDI) measures the extent to which less powerful members of society accept and/or expect
unequal distribution of power. The national cultural control vaeiéda individualism versus
collectivism (HIDV) measures the extent to which individuals are incorporated into groups. The
national cultural control variable for longersus shofterm orientation (FLTO) measures the
future orientation of a society. Timational cultural control variable for uncertainty avoidance
(H-UAI) measures the degree of tolerance for uncertainty and ambighéyyear was also used
as a control variabl@ he control variable of year was included as a twelfth variabdeder to
control for potential multiple year effects. The control variable of year is not considered to be a

key variablebutit is shown in the theoretical model.

Figure 2.1 presentbe hypothesized relationshipstween the kegind controlariables

in atheoreical modelbased on supporting literature citéds shown in Figure 2.1, the
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theoretical model illustratedbese relationshipglong with theipredicted effectsFigure 2.1also
shows thecontrolvariables used in the studihetheoretical model showbké expected
direction of each hypothesized relationsam the expected effect of each relationship between

dependent, mediating and independent variables as either pfsjtvenegative-).

Key Variables Control
Variables

Internet
Diffusion

Hda (-)

Hla(+)

Mobile
Diffusion

HOOO6

Figure 21. Theoretical model with hypotheses and predietéect.

The theoretical model used in this study willdselyzedusingpath analysisThis
theoretical model hypothesizes complex and intervening relatian®&ypsing path analysis,
indirect and total effects of variables within the modellmaaxaminedAdditionally, the model
containstwo or more variables pointing at one varial3eachmultivariate adjustmesimay

affect how the hypotheses are interpreted
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CHAPTER 1lI

METHOD OLOGY
The research design antethodology are explained in ttgscton. In the firstpart of this
section, an overview of the sample countries used in the study is pravidieel.secongart of
this section, the variables used in the stady presentedlong with a focus on data collection
and datasourcesin thethird part of this section, a detailed description of each variable is
provided. In the fourth part of this section, the methods used to prepare the data for suethysis
as completeness and multicollinearity tests described. Finally, in the fifth afidal part of

this section, the method of data analysis is described.

3.1 SampleDesign

As of 2012, therevere193existingsovereign stateandcountriesUnited Nations,
2012. This study examinei21 countrie®f those 193 countrieFable 31 provides dist of the
countriesselectedor analysign this studyCountries were selected for inclusion in the study
based omlataavailability of thekey variablesThe countres used in this study are representative
of a diverse range of economic and political structureekey and controVariablesused in this
studyareenumerated and described in section 8a&iable DescriptionThis studyused multi

yeardata for theekey and controVariables collected over a peridibm 2006 to 2010

The study excludes 72 sovereign states and countries. These sovereign states and
countries were excluded due to lack of data availability of the key varigbéssner, 1992
Key variable data was collected from several multinational datasets from various sources such as

theWorld Bank World Development Indicatoi/orld Economic Forum Global Information
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Technology Reportvorld Bank Worldwide Governance IndicatpandTransparency

International

Table 31. List of countries used in this styd

Albania Denmark Lesotho Romania
Algeria Domlnllcan Lithuania Russia
Republic
Angola Ecuador Luxembourg Singapore
Argentina Egypt Macedonia Slovakia
Armenia El Salvador Madagascar Slovenia
Australia Estonia Malawi South Africa
Austria Ethiopia Malaysia South Korea
Azerbaijan Finland Mali Spain
Bahrain France Malta Sri Lanka
Bangladesh Georgia Mauritania Suriname
Barbados Germany Mauritius Sweden
Belgium Greece Mexico Switzerland
Benin Guatemala Moldova Taiwan
Bolivia Guyana Mongolia Tanzania
BosniaHerzegovina Honduras Morocco Thailand
Botswana Hong Kong Mozambique Trinidad and Tobago
Brazil Hungary Namibia Tunisia
Bulgaria Iceland Nepal Turkey
Burkina Faso India Netherlands Uganda
Burundi Indonesia New Zealand Ukraine
Cambodia Ireland Nicaragua United Arab Emirates
Cameroon Israel Nigeria United Kingdom
Canada Italy Norway USA
Chad Jamaica Pakistan Uruguay
Chile Japan Panama Venezuela
China Jordan Paraguay Vietnam
Colombia Kazakhstan Peru Zambia
Costa Rica Kenya Philippines Zimbabwe
Croatia Kuwait Poland
Cyprus Kyrgyzstan Portugal
CzechRepublic Latvia Qatar
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3.2Data Collection

Datafor thekeyand controlvariableswvas collectedy country and yearsingseveral
online databasédsr the 121 countries used in this stud@igble 32 summarizeshe keyand
controlvariables and thenelated data source3atafor the macroeconomic variable§FDI
and GDP per capita usedthis studywerecollectedfrom the World Bank World Development
Indicators Data for the ICT variablesf Internet diffusion and Mobile diffusiomsed in this
study were collected fromhe World Bank World Development IndicatoBata for the ICT
variable of NRI used in this study was collected friwaWorld Economic Forum Global

Information Technology Report

Table 32. Data source for variables.

Variable Measure Source
Transparency Voice and Accountability Indicator World Bank Worldwide
Governance Indicators
Corruption Corruption Perceptions Index Transparency International
Internet diffusion  Internet sers(per 100 people The World Bank World
Developmentndicators
Mobile diffusion Mobile cellular subscriptions per The World Bank World
100 people Development Indicators
FDI Foreign diect investment, net The World Bank World
inflows (balance of payments Development Indicators
current US$)
NRI NetworkedReadiness Index World Economic Forum Global

Information Technology Report
GDP per capita GrossDomesticProductper capita The World Bank World

(current US$) Development Indicators
H-PDI Power Distance Index Hofstede Dimension Data Matrix
H-UAI Uncertainty Avoidance Index Hofstede Dimension Data Matrix
H-LTO Long-Term Orientation Index Hofstede Dimension Data Matrix

H-IDV Individuality Index Hofstede Dimension Data Matrix
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Datafor the variableof Transparencysed in this study was collecttdm the World
Bank Worldwide Governance Indicato3ata for the variable of Corruption used in this study
was collected fronTransparency Internatior@al€orruption Perceptions IndeRata for the
national culturecontrol variables oPower Distancéndex, Uncertainty Avoidance Indexong
Term Orientation Indexandindividuality Indexused in this studwascollected from the
HofstedeCultural Dimensiorscoresggatheredhroughthe Geert Hofstede Dimension Data
Matrix as presented iBultures and Orgnizations &' edition (Hofstede et al., 2030The total
dataset consisted of 60&ws Table 33 presents thkeyand controlariables with the number

of data itemgollectedfor each year.

Table 33. Number of @ta items collected for each variableyea.

Variable 2006 2007 2008 2009 2010 Total
Transparency 121 121 121 121 121 605
Corruption 120 120 121 121 120 602
Internetdiffusion 119 119 119 119 120 596
Mobile diffusion 119 119 119 118 120 595
FDI 120 120 120 120 120 600
NRI 121 118 120 119 116 594
GDP per capita 120 120 120 120 120 600
H-PDI 75 75 75 75 75 375
H-UAI 75 75 75 75 75 375
H-LTO 86 86 86 86 86 430
H-IDV 75 75 75 75 75 375

3.3Variable Description

This studyexplored théhypothesized relationshifetween macroeconomic, ICT,
governancand sociocultural variablessing thekey and controlariables as listed in Table3

These relationships are put forth in theoreticalstructuralmodelaspresented in Figure 2.1
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The independerdnd mediatingariablesn the theoretical modelreForeign Direct Investment
Gross Domestic Product per capitdetworked Readiness Inddrternetdiffusion, Mobile
diffusion, and Transparency¥heintervening or mediating variables in ttheeoretical modehre
Networked Readiness Inddrternet diffusion Mobile diffusion, and Transparency. Finallyhe
maindependent variable ihe theoretical mode$ Corruption.Thenational cultureontrol
variables used in this studyereHo f st e d e 0 isnen§lan indces ofdPdweristance,
Individuality, LongTerm Orientation, and Uncertainty Avoidanéefurther enumeratioand
detaileddescriptionof thekeyand controlariables ar@resentedbelow. Representations the
data analysis and structural modefshes key and controlariables ar@resentedn

parentheses.

Themacroeconomiwariable ofForeign Direct Investment (FDi3 the netinflow of
investmentmeasured in current.8 dollars,into a domestic economy by foreign investors.
Theseinvestmeninflows are shown in the balance of paymeagdinancial transfergcluding
the sum of equity capital, reinvestment of earnings, g¢kam and longerm capital Data for
the variable ofDI was capturethroughforeign direct investment, net inflonBqP, current
U.S $) indicatorfrom the World Bank World Development Indicatonghichis reported in
current US. dollars. Theforeign direct investment, net inflows (BoP, currer.$) indicator as
contained irthe World Bank World Development Indicatatatawere supplied by the
I nternati onal Monetary Fundds Bal ance of

United Nations Conference on Trade and Developmenotradt official national sources.

The FDO data valuesire quite large and variedranging from hundreds of thousands to
hundreds of billion®f U.S.dollars The large and varied values of the FDI data tendcrease

variance. One method usedstabilizingvariance is logarithmic data trdosmation(Bland,

Paym
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2002. Logarithmic data transformation is the process of converting a data value into its

|l ogarithmic value wusi ng s obogarithme samsfosmatomsofas t he
data can transform ndmear relationshipinto linear ones and normalize positively skewed
distributions(Sokal & Rohlf, 1969 Such logarithmic transformation allows easier handling and
interpretatiorof data values with a high degree of varia(gar, 1999. A general logarithmic
transformation could not be performieelcause a few of the FDI data values were negative

Therefore, thedgarithmic transformation waserformedon the absolute value the FDI data
values.Depending on the sign of the original FDI data valdegarithmic transformed value

was multiplied by a@onstant of +1 ofl to represent its original sign. For examplegative FDI

data valus, which represent divestiture or disinvestmentewepresented by multiplying the

logarithmic transformation value by negative 1.

Themacroeconomiwariable ofGross Domestic Product per capita (GRe? capita
measures the gross domestic product divided by the midyear populstarfor the variablefo
GDP per capita data was captured throughgthes domestic product per capita (currensl$)
indicatorfrom the World Bank World Development Indicat@sd wasneasured in current.B.
dollars Thegross domestic product per capita (curren88) indicatordataas contained ithe
World Banlo s orl&vDevelopment Indicatomsassupplied by th&Vorld Bank national accounts
data andDrganisation for Economic Caperation and Development (OEGDational Accounts

data files.

GDP per capitas the most wlelyusednacr oeconomi ¢ i ndicator of
of living (Ringen, 199) There are some scholars who suggest that the GNP, instead of GDP, is
amoreaccurate measure of economy waing and market aetty (Brezina, 2012Stiglitz,

~

2009. However Bureau of Economic Analysis (199 a s s t avirtialy alltothest t A
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countries have already adopted GDP as their primary measpre @f d u ¢pt 8). Studliés
researching the relationships between macroeconomitCandariables generally useDP or
GDP per capita tmeasure economic @aty and growth(Addison & Heshmati, 200Dewan et

al., 2005 Kiiski & Pohjola, 2002.

ThelCT variable ofNetworked Readiness Index (NRI) measures the degree to which a
country is positioned to use its ICT infrastture for international competitivenefsata fa the
variable ofNRI was captured throughe Networked Readiness Indiexiex score apublished
in the Global Information Technology Repbst the World Economic Forutegethemwith
INSEAD (French nam&NStitut Européen d'ADministration des Affaires", or European
Institute of Business Administratiorifhe Networked Readiness Indas publishedh the Global
Information Technology Report comprised of two partgn indexscore and a ranka this
study, only theindex score was usethe measuref analysis.The indexscoreis a composite
of threecomponent indexegnvironment, readiness, and usaljg environment component
indexand its subcomponents examthe marketpolitical, regulatory,andinfrastructure
conditions that facilitate or hamper ICT growlte readiness component indexd its
subcomponents examitige readiness and preparedness of individuals, governments, and
businesssto utilize ICT resources he usage component indardits subcomponengxamine
the levels of usage among individuals, governments, and businBlssesmposite index
ranging from 1.0 (worst) to 7.0 (begpyovides a method for a) calculating the relative and
overall development and use of ICT in countaes b) understanding the strengths and
weaknesses of a countryoés | CT r dhedankisttes t o co

particular countryds numerical rank based on
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This studyutilized two variables to measut€T diffusion. Thesetwo ICT variables
includelnternet diffusion and Mobile diffusioheICT variablefor diffusion of Internet
(Internet diffusionmeasureshedistributionof Internet accessithin acountry Data for the
variable ofinternet diffusiondata was captured throutte Internet users (per 100 people)
indicatorfrom theWorld Bank World Development IndicatorBhe Internet users (per 100
people ndi cat or measures the number of persons
have acces® the InternetDatafor thelnternet wsers (per 100 peoplé)dicatorascontained in
The World Bank World Development Indicators were supplied byrteenational
Telecommunication Uniahn ¥/orld Telecommunication/ICT Development RepandWorld
BankestimatesThe International Telecommunications UnidhU) is a special agency of the
United Nations responsible for global information and communication technologies

coordination.

The ICT variable of mbile cellular diffusion(Mobile diffusion)measureshedispersion
of mobile cellular phone access withic@untry Data for the variable d¥lobile diffusionwas
captured througthe Mobile cellular subscriptions (per 100 peopiedlicatorof theWorld Bank
World Developmenindicators This indicator meages the number of persons per 100 people of
a countryods p ocpbsctipdang topublicaroloile tblephore services using cellular
technology.Theseservicesubscriptions provide access to the public switched telephone

network. Prepaid and pepaid subscriptions were included in the indicator

Data for thevobile cellular subscriptions (per 100 peopiedlicatoras contained ithe
World Bank World Development Indicators were supplied byitkernational
Tel ecommuni c at iTeleconvnunicationdlGT D&elopment Report and database,

and World Bank estimates.

P
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Thegovernanceariableof TransparencyTransparencyineasures the degree to which
governmentabfficials andprocesses amasible and accountable to those who are governed.
Data for the variable ofransparencyas captured throughe Voiceand AccountabilitfVA)
indicatoroftheVVor | d Bankos Wor |l dwi deeVdzeanccAccowmtalslisy | ndi c
(VA) indicatorforms one of six World Bank governance indicatdise Worldwide Governance
Indicators are a set of six indicators for 215 world economies. These six indicators are: Voice
and AccountabilityPolitical Stability and Absence of Violend8overnment Effectigness

Regulatory QualityRule of Law andControl of Corruption

TheVoiceand AccountabilitfVA) indicatormeasureshe extenttowhice countr yos
citizens are able to participate inithgoverrance by examiningeverah s pect s of a cou
political processs includingcivil liberties, political rights,and a free medi@Kaufmann, Kraay,

& Mastruzzi, 2009. As presented in Table theVoiceand AccountabilitfVA) indicator is a
composite ofwentyrepresentativand norrepresentativelatasourcetypes suchasgovernment
and public sectofGOV), nongovernmerdl organizations (NGQ)ommercial business
information providers (CBIP), arglirveys of households and firf@JRVEY). The Voiceand
Accountability(VA) indicator, ranging from aroun#.5 t02.5, measures countriies

accountability and citizen participation in relation to the global average (equaling zero).

This composite indicat@erved as eeasure fotransparencyn this study since public
voice and methods of accountability in a socgate a perception ofiore tranparency
(Andrea & Antonio, 200). The variable of Transparency served aependenand intervening

variablein this study.
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Table 34. Voice and AccountabilityVVA) indicabr data types and sousce

Source Type*
African Electoral Index (IRP) NGO
Afro-barometer (AFR) GOV
Bertelsmann Transformation Index (BTI) NGO
Cingranelli Richards Human Rights Database and Political Terror Scale GOV
HUM

(Econo)mist Intelligence Unit Riswire & Democracy Index (EIU) CBIP
Freedom House (FRH) NGO
Freedom House Countries at the Crossroads (CCR) NGO
Gallup World Poll (GWP) SURVWEY
Global Insight Business Conditions and Risk Indicators (WMO) CBIP
Global Integrity Index (GlI) NGO
IFAD Rural Sector Performance Assessments (IFD) GOV
Institute for Management and Development World Competitiveness Yearl SURVEY
InstitutionalProfiles Database (IPD) GOV
International Budget Project Open Budget Index NGO
Latino-barometro SURVEY
International Research and Exchanges Board Media Sustainability Index NGO
Political Risk Services International Country Risk Guide (PRS) CBIP
Reporters Without Borders Press Freedom Index (RSF) NGO
Vanderbilt University Americas Barometer SURVEY
World Economic Forum Global Competitiveness Report (GCS) SURVEY
Note: Atypeo refers to the nature of the

are fromgovernment and public sector (GQ¥Wpngovernmental organizations (NGO),
commercial business information providers (CBIP), and surveys of househdlfisnas
(SURVEY).

Thegovernanceariable for CorruptiorfCorruption) the main dependent variable in this
studymeasures the degree of corr upheda@fortlet i ces
variable ofCorruptionwas captured throughe Corruption Perceptions Index (CPf)om
Transparency Internationdlhis index neasureshe degreeof corruptionthatexists among
public officials and politiciangLambsdorff, 1999a The CPlis the most disseminated among
policymakers ands a composite indethatincludessurvey data from country experts,

businesspeople, global analysts, arderts who are residents of the evaluated countries
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(Svensson, 2005The CPIfocuses on perceptions of public sector corruptitime use of public

office for private gain.

The CPlindexranks countries on a scale frdfi (representing a very cleaninhutely
corrupt governmeito O (representing a highly corrupt governmen the CPI scale, countries
with lesser perceptiaof corruption score higher. Thus, the CPI scale lends itsbk to
interpreted as 6the absence of corruptiond pe
presence of corruption, a data transformation was performed on the CHIirgataiginal CPI
values were multiplied bthe constant ofiegative 1 to inversine scaling while preserving the
rank of the valuesrhis data transformation resulted in highly corrupt countries having a higher

value than those with lowégvels of perceived corruption.

Given the potential important influences of sociocultural vatuesorruption and ICT
diffusion, his study includefourHo f st ede6s Cul t uasaationdDdulluirensi on i |
controlvariables Husted (1999found that corruption was significantly correlated to the
Hofstede cultural dimensions of power distance, masculinity, and umtg&bidance.

According toMyrdal (19704, corruption is defined, in part, by so@altural mores and values.
Furthermore, rany scholars suggest thatraption can be defined sococulturalterms

(Friedrich, 1989Johnston, 199MRoseAckerman, 19781996. Also, ®veral authors such &k
Rosenberg (1932Erumban and de Jong (2008oghadam and Assar (2003akopin and

Klein (2011, suggest that sociocultural values influence individuals in a society in a way that
facilitates or impedes technology adaptation and diffustonexampleErumban and de Jong
(2006 found thatcountries with high power distance and uncertainty avoidance have lower ICT

adoption rates.



46

This studyusedthdof st ede ds Cul t uofBdwerDistane@id-BO)on i ndi
Individuality (H-IDV), LongTerm Orientation(H-LTO), and Uncertainty Avoidandggi-UAl)
asnational culturecontrol variableso address potentiahfluencesof sociccultural factorsData
for the national culture variables were imputed from ltofstedeCultural Dimensiorscoredor
each country used in the study. The Hofst€détural Dimensiorscoresvere gathered from the
Geert Hofstede Dimension Data Matrix as presentélitures and Organizations®%dition
(Hofstede et al., 2030The Hofstede&Cultural Dimension indices are the réswg work of Geert
Hofstede research into cultural dimensions of a society and how these dimensions of culture
affect behavior. In 1967, Hofstede began a large scale survey study on differences in cultural
values of employees in different subsidiarie$8W Europe. Hofstede compared answers of tens
of thousands of employees in over 40 countries. The analysis of the sidemyfsed four
anthropological systematic differences in national cultyresier distanceindividualism,
uncertainty avoidancendmasculinity(Hofstede, 198% In 1991, Hofstede added the additional

cultural dimension of long term orientatiqitofstede, 199y

TheHofstede Cultural Dimension indicesn@inedpower distancandividualism,
uncertainty avoidancepasculinityand long term orientatioscores for 110 countries and
regions.However, there were songeuntriesthathadmissing scores within Hofstedkefined
regiors. These missing scores weeplaced with regional data scores. For example, Egypt did
not have scores for the four Hofstede cultural dimension indices. However, Egypt is classified
within aregion of Arab countries which daegionalHofstede Cultural Dimensicscores.
Therefore, Egyp 6 s mi ssing country s cregioralscom&hise r epl ace
methodof imputation of missinglatausing regional scoresas the first mmthod used to achieve

completeness of the Hofstede Cultural Dimension data. After this missing data method was
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applied, the cultural dimension data was examined for completeness and further missing data
treatments weremployed These further missing dat@atments are outlined and detailed in
section 3.4 Data Preparationdascription of each Hofstede Cultural Dimensiatiex used in

this studyfollows. The year for the country observations was also used as a control variable.

The national cultural cordt variable for power distandéi-PDI) measures the extent to
which less powerful members of society accept and/or expect unequal distribution of power.
Societies which score higher in this Hofstede dimension value suggest thatl soeggtality is
morewidely accepted by those who are govetrrigata for the variable of power distangas
captured throughlofstede Cultural DimensioRower Distancendex The national cultural
control variable for individualismH-IDV) measures the extent to which indivals are
incorporated into groups. Societies which score higher in this Hofstede dimesadien
personal rights and freedoms over collectivistic values (e.g. group loyadttg for the variable
of individualismwas captured througHofstede Cultural Diransionindividualism vs.

Collectivism Index The national cultural control variable for lotgrm orientationil-LTO)
measures the future orientation of a society. Societies which score higher in this Hofstede
dimension are seen as more futoreented andoster more pragmatic views such as persistence.
Shortterm orientation societies promote past and present valuessticdition, saving face,

etc Data for the variable of lontgrm orientatiorwas captured througHofstede Cultural
DimensionLong- vs. ShortTerm Orientation IndexThe national cultural control variable for
uncertaintyavoidance Ki-UAI) measures the degree of tolerance for uncertainty and ambiguity.
Societies with higher scores in this Hofstede dimension generally have more rulessexd

are less tolerarib unplanned chang®ata for the variable aincertaintyavoidancevas

captured throughlofstede Cultural Dimensiodncertainty Avoidance Index
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3.4 Data Preparation

A primary step before data analysis can be done is data prepatai®of the first steps
in datapreparations examining the dataskdr completeness. This examiimat involves
reviewing the datsetfor missing datand assessing the reason for sucésing dataMissing
datacanhave a significant effect on research resiiissing data analysis is not generally the
main focus of scientific inquiry but must be
inefficient (lacking in power), and unreliabl ($chafer & Gaham, 2002, p. 147A general rule
is to have no more than 10% of datsingin any columrused in the data analysis; a more
relaxedrule for themissing datahresholds 20% (Allison, 2002, Hair, Anderson, & Tatham,

1987 Hair, Black, Babin, & Anderson, 20)0

This studycombines data elements from sevenaltinational datsets from various
sources such as theéorld Bank World Developmenttlicators World Economic Forum Global
Information Technology RepgiVorld Bank Worldwide Governance Indicatpasd
Transparency Internationals reported byMessner (199 there tends to be missing data in
crossnational research because national government ofesndbreport such critical statistics
consistentlyGiven the multinational dagats used in this stu@ynd the possibly of missing data
an analysisfor missingdata was conductezh the datset.As presented in Table3 the
independentmediatingand dependent variables weavell within the 10%allowablemissing
data thresholds suggested kiair et al. (198). However, seval Hofstede Cultural Dnension
indexvariables exceestl both the 10% and 20%issing data threshaddGiven this amountfo
missing data in the Hofstede Culturahiznsionindex variablesa method of handling missing

data needed to be applied to the dattas
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Table 35. Percentagef missing data values lwariable(N=605).

Variable Percentage of missing data
Transparency 0.000%
Corruption 0.496%
Internet diffusion 1.488%
Mobile diffusion 1.653
FDI 0.826%
NRI 1.818%
GDP per capita 0.8%%
H-PDI* 38.01P%0
H-UAI* 38.01P06
H-LTO* 28.92610
H-IDV* 38.017%6

N o t *denofes variables with missing data values over the 10% and 20% missing data
thresholds as suggestedbgir et al. (198Y

There are several ways to address missing data in the statistics litéhdlisoa, 2001,
2003 Enders& Bandalos, 2001Honaker & King, 2010Little, 1988 Little & Rubin, 1987
Olinsky, Chen, & Harlow, 20Q3Roth, 1994 Schafer & Graham, 2002The phenomenoaof
missing data values is knovas themissingnessf the datgHawthorne & Elliott, 2005
Lauritzen, 1995Little, 1988. First, the reason for the missing data must be determined in order
to select theppropriate missing dateeatment Thee are three categorical reasons for missing
data:missing completely at random (MCAR), missing at random (MAR), or missing not at

random (MNAR)(J-O. Kim & Curry, 1977 Little, 1988 Little & Rubin, 1987.

The first possible categorical reason for missing data is MGABSing data is
considered MCAR if thelatavaluesmissingare independent of thehervariables dinterestor
some unobserved variabMCAR is also knowras uniform nofresponse since values are
missing independelytof any other variable in the stu@ywang & Fitzmaurice, 2006As the

names suggests, MCAR data@npletelymissing due to random chan Stated another way, in
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MCAR, any data value has apgnmately the same prailbility of being observed or unobserved

as any other data valueor example a researdr distributes anadollects200 paper surveys and

10% of those surveys areturnedcompletelyblank.If the blank surveys wemandomly not

completa, themissing data from those blank surveys could be consid@AR. Data that is

MCAR reduces statistical power but does not produce bias since the missing data is not related to

other variables.

The nextpossible categorical reastor missing data iMAR, which is an alternative to
MCAR. In MAR, missing é&tavalues are not dependent on the missing itlata itself(Heitjan
& Basu, 199§. A special case of MAR is known as uniform a@sponse within clag&®kobins,
1997. In the special case of MAR uniform noesponse within class, data values are missing
based on a particular class or group within the datAsetrding toHeitjan and Basu (1996
MCAR and MAR ar e ni @pniptmagaboiv particular inteqoretdtiorts toden s 0
safely made without complex missing data modets.example, in MAR, unobservedtda
values can be intuitively based on observed data values of similar dat¢Schager & Graham,
2002. Using the aforementionegkample, a researendistributes and collects 200 paper
surveys and 10% of those surveys are retupaetially blank (e.g. some questions were
skipped) If the unanswered questions in tiseirveys wergandomly not completedhis missing

data could be considerdtdiAR.

The lastpossible categorical reason farssing data is known as MNARor MNAR, the
conditions of MCAR and MAR do not holth MNAR, datavalues aremissing not at random
In the case of MNAR, daia missing based on tmature or value of the missifigures Data
that is MNAR requires more complex missing data treatments and maod&kog determining

and compensating for the underlyireasos for the missingness proves to be more problematic.
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The best way to obtain estimates of the missing data without introducing additional bias is to
create a model to mimic the missingness in the ataning & Freedman, 200.Using the
aforementioned example, a researahstributes and collects 200 paper surveys and 10% of
those surveys are returned partially blank (e.g.esquestions were skippedhe researcher
reviews the surveys and discos#rat a particular group (e.zomen undethirty) skipped a
particular question (e.g. income). Tleismmonality exishg between thgroup and the

unanswered questi@ignifies thathe datas MNAR.

As shown in Figure 3.5, thdofstedeCultural Dimensiondatawas missing for 28% to
38% of the counties in this studyheindependentmediatingand dependent variablesthis
study did not need a missing data treatment applied as these variablesthiarthe 10%
allowablemissing data thresholak suggested lyair et al. (198Y. To determine the best
method of handling the missitfpfstede Cultural Bnension data, the reason for why tlaad
was missing must be categorized into one of the threesasiseiggested hyittle and Rubin
(298).1 n ot her words, were the missing cultural
study relatedo the actual values of those cultural dimensjamsvere they associated witome

othervariable of interest?

According toHofstede (198 the cultural dimensions datiaat was missinfpr several
countries was a result of no IBM subsidiaries existing in those countries at the thee of
original data collectionThe missing Hofsted€ultural Dimensiondatacould be MNAR if IBM
selected countries in which to place subsidiaries based oncsdimeal dimension variable or
other unobserved variable. It is quite plausible for a global country such as IBM to exercise
diligence in placing its subsidiariéd/hile theexplanation of selection bias by IBM is plausible,

at the time of Hof stedebds data coll ection, I
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(Hofstede, 1981 For the purpose of this study, it must be determined if there is a selection bias
in the Hofstedeultural dimensionglata. To determine if IBM selected countries in which to
place subsidiaries based on some cultural dimension, the observed Hofstede cultural dimension

data was analyzed for ngmormal distribution.

A test for nonnormal or asymmetrical distribution éssentially akewnessest using the
adjusted FishePearson standardized moment coeffic{®dane & Seward, 20)1The test for
skewness exposes whether observed data values are asymmetrically distributed around the mean.
The test for skewness produces a skewness statistic that can be used to determine the degree of
asymmetry in the distribution of data. A distributidirdata that is relatively symmetrical
produces a skewness statistic of near Z&megative skewness statistic indicates more values
lay abovethe mean. A positive skewness statistic indicates whata values lay belothe mean.
If IBM selected countrieig which to place subsidiaries based on some cultural dimertisere,
is a high probability that suchsalection bias would skew tilobserved data values toward the

IBM -preferred bias.

Doane and Seward (20)lduggest using the adjusted FisRerarson standardized
moment coefficient to test for skewness. The adjusted Fidd@rson standardized moment
coefficient includes an adjustment for sample size and idlyeadilable in software packages
such asViinitab, Excel, SPSS, SAS an@oane & Seward, 20)}1The skewness statis{i8)
produced by the adjusted Fist&earson standam#d moment coefficient must be compared to a

threshold of allowable skewne3abachnick and Fidell (1996uggest calculatingtiées t andar d

error ofskewnes$ SO (p. 79 by usingi @70 where N is the numbers of observed data

values.The probability of a large degree of skewness can be evaluated by using the z distribution



53

ofa Y mTY as siggested iMabachnick and Fidell (1996A z value in excss of +2.58

wouldindicate a significant degree of skewngsthe distribution of data

Presented in Table-@ are the results of the normal distribution test on the Hofstede
cultural dimension data hese results were calculated using Microsoft Exced20ther
variablesn this study were not tested for normal distribution as these variableswtierethe
10%allowablemissing data thresholss suggested Wyair et al. (198). Hofstede Cultural
Dimension data was tested for symmetric distribution to determine if IBM useg Selection
bias in choosing countries which to place subsidiaries. If IBM had exercised some bias in the
selection of countries, the observed data values would display this bias taroagjammetric

distribution of the Hofsted€ultural Dimension indx data values

As presented in the results shown in Tabl heHofstede Cultural Dimension index
variables opower distancendex (HPDI) and long term orientation (HTO) did not present a
significant degree of asymmetric distributioased on the-distribution threshold of z =#2.58
The Hofstede Cultural ilmensionindexvariablesof uncertainty avoidanceédtUAI) and
individualism {-IDV), did presenasymmetridistribution over the thresholaf z = +2.58as

suggested byabachnick and Fidell (1996

Table3-6. Results of normal distribution test on Hofstedeadat

Variable Mean Median St. Dev. S S Z
H-PDI 59.68 64 21.077 -0.151 0.126 -1.197
H-UAI 66.307 68 22.815 -0.361 0.126 -2.857
H-LTO 46.592 45.46% 22.951 0.2% 0.118 -2.485
H-IDV 42.933 38 23.4112 0.346 0.126 2.739

Note: The skewness statistic (S) was produced by the adjusted-Pisheson standardized
moment coefficient. Thetandard error of skewnesgahd z distribution calculationsere
producedas suggested ifabachnick and Fidell (1996
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The findings as presented in Tablé 3uggest that IBMubsidiaries had a tendency to be
located in countries with higher values of uncertainty avoidance and lower values of
individuality. The asymmetric distrilbon found in the two Hofstede Culturalrensions
suggest thatthe Hofstedemissingdata vales nay not be MCAR. However, these findings do
not necessarilgemonstrate that the Hofstede CulturahBnsionmissingdata is MNAR.The
HofstedeCultural Dmensionsgndex variable®f power distancéH-PDI) and long term

orientation (HLTO) did not present significant degree of asymmetric distribution.

Oneexplanation fosome of the Hofstede Cultural@ensionsndicespossessingn
asymmetric distributioms thatsome cultural dimensions are naturally asymmetrically
distributed. If some cultural dimens®are naturally asymmetrically distribui¢ldenthe
missingcultural dimensioratavalues werainrelated to the unobservedlue This explanation
makes the assumption that the missing Hofs@a&ral Dimensionsire MARwithin a class of
countries Speifically, the missing Hofsted€ultural Dimensiordata is unobserved for the class
of countries that did not have IBM subsidiarids.stated byrobins (199Y, MAR within class

data values are missing based on a particular group within the dataset.

The assumption df1AR for the missingHofstedeCultural Dimensionslataallows
particular interpretations to be safely mad#hout utilizing complex missing data models
(Heitjan & Basu, 1996 A more complexmissing data treatment would bexjuired ifthe
HofstedeCultural Dmensions data wetdNAR. Collins, Sclafer, and Kam (20Qhave
demonstrated that under most missing data casesan erroneous assumption of MAR has
flonly a minor impact on estimates and stan@ardr (p. 6). It is important to note that
unobservedMAR datavalues can be intuitively based on observed data values of similar data

rows(Schafer & Graham, 2002
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This study used two missing data treatmergisioval of norcomplete data rows through
listwise deletion andata imputation through modified \ersion of mean substitutioithe most
common and least complex treatment of missing data is listwise delastwise deletion is
also known as completsse analysi€Schafer & Graham, 2002This treatment requires the
deletion ofnoncompletecaseqi.e. data rows missing one or more data valuas) the level of
missing data is within an acceptable thresh8ldtistical powemay be affected by using
listwise deletioras a missing data treatmehte to the reduction of treample size and
introduction ofbiasif the data is not MAR or MCARKing, Honaker, Joseph, & Scheve, 899
Roth, 1994. While this treatmenaffects statistical powend may introduce biag is one of the

preferable method®r addressingnissingdata(Olinsky et al., 2008

The listwise deletion missing data treatment was applied tdetfaeised in the study by
removingall data rovs which did notcontainvaluesfor all four HofstedeCultural Dimension
indexvariables. Thispplicationresulted irthe deletion ofLl45 datarowsor 23.967%from the
original 606 data rows in thdatasetThe datdreatedusinglistwise deletiortreamentwas
denoted as LOn this studyPresented in Tabld-7 are the resultingnissing datgpercentageby
variableafterthe application of théstwisedeletiontreatment As presented in Table 3 after
the listwise deletion treatmera] variables were within theelaxed20% missing data threshold

(Allison, 200%, Hair etal., 1987 Hair et al., 201

The two basic methods of handling missing data are removal of incomplete cases or
imputation of missing data elements within incomplete céisdke & Rubin, 2003. Although
removal of norcomplete cases through listwise deletion isntwst common and least complex
treatmenfor missing data)-O. Kim and Curry (197)7 Roth (1994, andKing et al. (1998

suggest that alternate methods for handling missing data should be explored.



56

Table 37. Missing data percengasafter listwise deletiofiN=461).

Variable Missing data percentage
Transparency 0.000%
Corruption 0.65206
Internet diffusion 1.08P%6
Mobile diffusion 1.304%
FDI 1.087%
NRI 1.087%
GDP per capita 1.087%
H-PDI 18.478%
H-UAI 18.478%
H-LTO 6.522%
H-IDV 18.478%

The alternative to renwing missing data from the daet is tosubstitute missing values
to form a completease or data romf his process of missing data substitution is known as
imputation(Schafer & Graham, 2002As noted byLittle and Rubin (200 there are several
methods of imputatiarSome methods of imputation such as hot/etddk imputation employ
random data value batitution(Sande, 1983or intuitively-based substitution using observed
data values of similar data ro{8chafer & Graham, 2002Such substitution methods select
existing data valuefrom wthin the existing datet to replae missing data value®Random data
value substitution is a straightforward and less complex method for handling missing data
(Reilly, 1993. In this study, however, such random substitutionatagh probability of
assigning Hofsted€ultural Dimensionsalues that may be vastly different than the actual
unobserved values for a given countkydifferent imputation method needed to be explored that

would estimatedata values similar to those actuabbserved values.

Anothermethod for handling missing datthroughimputationvia mean substitution

(Dodeen, 2008 Typically, mean substitution is performed by calculating the mean for an entire
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set of values of a variabl&his calculated mean is substitutedtfoe missing valuesf that

variable inthedasetUs i ng mean substitution creates a fig
the missing data valuels most cases, mean substitution has proven to be more accurate than
listwise deletion(Chan &Dunn, 1972Chan, Gilman, & Dunn, 197&Raymond & Roberts,

1987. In this studymean substitution essentially creates world averfigeeach Hofstede
Cultural Dmensionindex. These world averages would tierapplied to all countries with
unobsevedHofstede Cultural Bnensionindexvalues. As HofstedeCultural Dimensiorvalues

are missing for 28% to 38% of the countmesedin this study, tesecalculatedvorld averages
would beapplied toa significant number afountries. It is unreasonabledgesumehat up to

38% of the countriesvould have the samidofstede Cultural Dimensiovaluesand those values
would bethe same athe world averaged herefore, he mearsubstitution method has high
probability of assigning worldwverage Hofsted€ultural Dimensiorvalues that may be vastly

different than the actual unobserved values for a particular country.

Fortunately, durther examination of the Hofste@iltural Dimensiorstudies provides
an indication on how data imputation through a medifrersion of mean substitution could
adequately handle the missing cultural dimensionteesH o f s t studies desnonstrated
thatcultural similaritieghat influerced behavior of societie®uld be categorized matiors and
regiors (Hofstede, 19841997). Some countrietn the Hofsted€ultural Dimensiorscore matrix
do not havescores for alfour of Hofstede cultural dimensins used in this study{owever, n
the HofstedeCultural Dimension indexcultural dimensiorata values arprovided forregional
countrygroupsas well In theseregional groupsgach component countcan be assigned the
regional score as individualc o u n HafsyedeSultural Dimensionndexvalue For example,

Nigeriadid not have scores for ddur HofstedeCultural Dimensiorindices. HoweverNigeria
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is classified in the regial groupof West African countriesThe regional group of &kt African
countries include&hana, Nigeria, and Sierra Leoiiéerefore, the scosdor theregioral group
of West African countriesould be used in place of thassingHofstedeCultural Dimension

data values for these three countries.

This study emmyedamodified version of mean substitutiosing thecalculatednean
cultural dimension scores of regional groupsddress missingofstede Cultural Dimension
indexvalues Countries used in this study were assigned to regional groups according to the
United NationJUN) geoscheme. This geoscheme was developed by the UN for statistical
analysis of world region@Jnited Nations, 2000Each UN geoscheme region has an associated
area code as its identifier within the UN statistical analysis model. Foptimgries used in this

study, there wersixteen UN geoscheme regionspassented in Table-8.

Table 38. United Nations geoscheme regions (with area codes).

Caribbean (052) Middle Africa (017) Southern Asia (034)
Central America (013) Northern Africa (012) Southern Europe (039)
Central Asia (143) Northern Europe (154) Western Africa (011)
Eastern Africa (014) South America (068) Western Asia (145)
Eastern Asia (030) SouthEastern Asia (035)

Eastern Europe (151) Southern Africa (018)

A mean scoréor eachHofstede Cultural Dimensiowas computed usingvailable
cultural dimension scores of regalitomponent countridsased on the UN geoschememean
score for eackUN geoscheme regiomasimputed for regional component countries missiata
values For example, Algerigs in the UN geoscheme for Northern Afrigddgeriadid not have

three of the fouHofstede cultural dimension scores used in this stddwever, the Northern
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Africa UN geoscheme region contained two other countries, Egypt and Morocco, which had
cultural dimension scores for the four Hofsteddwual dimensions. These available scores were

averaged per dimension and imputed for the midsiree cultural dimension scoresAlgeria.

This method of imputationsing calculated regionaiean scores of UN geoscheme
regions produced scores for all but tWhl geoschemeegions used in this studgentral Asia
and Middle Africawere the only twdJN geoschemeegions thatlid nothave countrytevel
Hofstede Cultural Dimension scorgem which to computeegionalcultural dimensiorscores
through this metbd. The datausing this modifiednean substitutiomethodwasdenoted as
regional mean substitution (RM8) this study This RMS imputation methodavaspreferable
andadvantageous over listge deletion as it reducedssing datavithout reduang theoverall
sample sizeThe missing data percentadssvatiable afterusingRMS missing data treatment
are presented in Table®B As shown, all variables wereell within a 10% missing data

thresholdas suggested yair et al. (198Y.

Table 39. Missing data percentagafterregionalmeansubstitution(N=605).

Variable Missing data percentage
Transparency 0.000%
Corruption 0.4961
Internet diffusion 1.488%
Mobile diffusion 1.653%
FDI 0.826%
NRI 1.818%
GDP per capita 0.826%
H-PDI 4.132%
H-UAI 4.132%
H-LTO 3.306%

H-IDV 4.132%
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3.5 Data Validation

An analysis for multicollinearity waalsoperformed on the datdulticollinearity exists
when correlations amortg/o or more independent explanatory variables are strong. When
two or more variables are highly correlatedniaybe an indicationhat variables which are
supposed to measure different constructs actually measure the same cfi€igiry2010.
Multicollinearity expcsesvariablesghatmaymeasure the same construct istaisticalmodel
(i.e.redundantariables) While multicollinearity may not affect the reliability afstatistical
model, it may not give accurate resultstiba significance of the effects widividual variable

within such amodel(Kock, 2013.

Onepossibleindicator ofmulticollinearityis a high Pearson correlati@oefficient(r)
between two or more variabl€Babachnick & Fidell, 1996 High correlationcoefficientsamong
variablesn the modemaysignify multicollinearity(Kock, 2013. Correlation coefficierg(r)
canrangebe from-1 to + 1.The closer the correlation coefficient is to £1, the stronger the
correlation. A correlation coefficient of zero suggests there is no relatiodsgig ner al Ar ul e
t h u rfAaréar & Glauber, 1967, p. Bfor correlationcoefficiens that mayndicate
multicollinearity are& h 0 s e  wé Bsing WarpPI( 3.0 structural equisn modeling
software packageistussedn greater detail in section 3.5 Data Analysisparelation matrix
wasgeneratedvith the data usingoth missing data treaents. WarpPLS 3.0 automatically

calculated the correlation matrix as part of its data anglsisk, 2013.

Table 310 shows the correlation matnxith corresponding coefficients amdsociated
p-valuesfor datausing regionameansubstitution missing data treatment. Usihgregional

mean substitutiomissing data treatment, NRhd corrugion had acorrelationcoefficientof r =
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-0.888 with asignificancdevel ofp <.001 NRI andInternet diffusiorhada correlation
coefficientof r = 0.849with asignificancelevel of p<.001 GDP per capita and Internet
diffusion had a correltion coefficientof r = 0.828 with aignificancdevel of p<.001 Also,
GDP per capita and NRiad a correlationoefficientof r = 0.829 with aignificancelevel of p
<.001 Table 311 shows the correlation matnixith corresponding coefficients amadsociated p
valuesfor datausingthelistwise deletiormissing data treatmensingthe listwise deletion
missing data treatment, NBhd corrupion had a correlationoefficientof r =-0.907 with a
significancelevel of p<.001 NRI andInternet diffusion had a correlati@oefficientof r =
0.857 with asignificancelevel of p<.001 Analysis of thecorrelation matrixesisingboth

missing data treatments showed correlatioefficientsamong variablegreater tharr = 0.800

The presencef ahigh correlatiorcoefficientbetween two or more variables is a possible
indicator ofmulticollinearity. However, such high correlati@oefficientsdo not conclusively
signify multicollinearity High correlatiorcoefficientsare generally conflatedith collinearity
(Douglass, Clader, Christy, Michaels, & Belsley, 2003 & Michaels, 26@8ham, 2008 Yet,
strongly correlated variables can have a low degree of collin€d@aiyilton, 1987. Also, using
correlation matrices tassessnulticollinearity onlyexposegotentialbivariate collinearity
Correlation matrices only comparariablesn a pairwise fashiarnOften, two or more variables
in a model may have collinear relationships which are not easily detected tstmingairwise
analysis possible from correlation matri¢@abachnick & Fidell, 1996 While analysis of
correlations provides a valuable indicator of multicollinearity, addititesa$for

multicollinearity need to be performed.

Another method for assessing multicollinearity is the calculaticmaoénce inflation

factors (VIFs). Unlike testing for collinearity through generating correlation matrices, the
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calculation of VIF value agsses the amount of multicollinearity among all variables in a model
simultaneously. VIF values quantify the amount of inflation of variance due to a particular
variable in the model. The VIF value for a given variable is the amount of inflation of s&rian
caused by collinearity with other variables in the m@léhe, 201Q Kutner, Nachtsheim, &

Neter, 2004

High VIF values may signify a high degree of multicollinearity. The threshold for high
VIFs is based on the type of variables used in a model. For example, thenewded VIF
threshold when using formative latent variables is VIF{G@nfetelli & Bassellier, 2009 This
study does not use formative latent variable measurement, so this more restrictivediuassol
not need to be applied. For studies without latent variables, such as this study, a more relaxed
threshold recommendation of VIF=5 or VIF=10 has also been proposed in the multivariate

analysis literatur¢Hair et al., 1987Hair et al., 2010Kline, 2019 O'Brien, 2007.

There are two forms of collinearity which can be tested throafulating VIF values:
lateral and vertical collinearity. Lateral collinearity refers to predictiderion collinearity.
Lateral collinearity occurs when independent variables (i.e. predictor variables) are collinear
with the dependent variable (i.giterion variablesjKock & Lynn, 2013. Vertical collinearity

refers to predictepredictor collinearity.

Vertical collinearity occurs when independent vamalyi.e. predictor variables) are
collinear with other independent variables. Using WarpPLS 3.0 to calculate VIF values through a
full collinearity test assesses vertical and lateral collinearity simultane@{msti, 2013. Also,
full collinearity VIF testing is a common method for testing bias that provides more conservative

results than exploratory factor analy¢ksck & Lynn, 2012 Lindell & Whitney, 200).



Table 310. Correlation matrior RMS treated dat

Internet  Mobile

GDPper

Transpaency Corrupton - g o FDI NRI capita H-PDI  H-UAI H-LTO H-IDV
Transpaency 1
Corruption -0.757" 1
g?tem.et 0.683" 0.793" 1
iffusion
(';’.'Ob"? 0.498" 050" 0768”1
iffusion
FDI 0.301" -0.4327 04717 03877 1
NRI 0.671" -0.888" 0.849° 0651 0555 @1
GDPper 0.686 -0.7887 0.828" 0.7227 0.505 ~ 0.8297 1
capita
H-PDI -0.614™ 0.644° -0507" -0.3127 -0.157° -0.536 -0.501 1
H-UAI 0.022 0.1~  0.065 0.1877 0.002 -0.125  0.082 0.226° 1
H-LTO 0.212™ -0.2347 0.366° 0.289° 0.259°  0.354° 0.302° -0.094 0.097 1
H-IDV 0.547" -0.601° 05517 0.3 0.314° 05317 0536 -0.63° -0.123° 0.303° 1
Year -0.013 0.003 0.185°  0.299° -0.059 0.035 -0.003 0 0 0 0

Notes: Correlations between variables higher thad0a8e denoted ibold.
***  denotes pralue 0.001
* denotes pralue <0.01
* denotes pralue <0.05
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Table 311. Correlation matrixor LD treated data

Transparency Corruption iernet  Mobile = cpy oy GDPper oy H.UAI H-LTO H-IDV
Diffusion Diffusion capita
Transparency 1
Corruption  -0.782" 1
Internet "
Diffusion 0.740 -0.847 1
Mobile 0.508"  -0.486"  064d" 1
Diffusion
FDI -0.010 -0.019 -0.009 -0.027 1
NRI 0.714™ -0.907" 0.857" 0.545" 0.069 1
GDP per 0.675" -0.812" 0.7747 0.469° -0.00 0.772° 1
capita
H-PDI -0.553" 0.589°  -0.498" -0.228" 0.005 -0.508" -0.5237 1
H-UAI 0.09 0.195°  -0.13°  0.083 -0.066 -0.20° -0.152° 0.197° 1
H-LTO 0.199" -0.173" 0.3297 0.3047 0.011 0.307° 0.166  -0.027 0 1
H-IDV 0.594™ -0.593" 0.589° 0.2903° -0.016 0.525 0580 -0.619 -0.178" 0.119 1
Year -0.006 0.007 0.1927 0.321° -0.084 0.013 0.010 0 0 0 0

Notes: Correlations between variables higher tha@0a8e denoted ibold.
denotes gralue 0.001
denotes pralue <0.01
denotes pralue <0.05

*k*

**

*

¥9
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A full collinearity test was performed that calculated the Vdkues of each variablelThe
full collinearity test was performed on the datang each missing data treatmewtarpPLS 3.0
automatically calculated the VNalues for the data as part of its data analyiieck, 2013.
Table 312 presents the Vlifalues for each variable the datausingboth missing data

treatmend.

ThehighestVIF value was 9.478 for corruption in thdata using théstwise deletion
missing data treatmerin general,liedata using théstwise deletion missing data treatment had
higher VIFvalues than thelata using theegional mean substitution missing data treatment.
Data using ach missing data treatment had Wikues over he recommended threshold of
VIF=5. However using themorerelaxed thresholdf a VIF=10 as suggested Iair et al.

(1987 andO'Brien (2007, theVIF values for the data usirmpth missing data treatmerutsl
not exhibitserioushias due tanulticollinearity problemsAlso, the variables that contribute to
the high VIF values in Table-B2 are not included in the same variable block in Tall8 8r

Table3-14.

Table3-12. Variance inflation factors by variable and missing data treatmen

Variable Data usinRMS Data using LD

Transpaency 2.784 3.672
Corrupton 8.741 9.478
Internet diffusion 6.325 6.749
Mobile diffusion 2.523 2.059
FDI 1.045 1.036
NRI 8.004 8.089
GDP per capita 3.081 3.303
H-PDI 2.120 1.954
H-UAI 1.349 1.415
H-LTO 1.336 1.310
H-IDV 2.148 2.126

Year 1.286 1.337
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Additionally, block VIF values for each missing data treatment were calculated by
WarpPLS 3.0. Block VIF values measure the degree of vertical collinearity. WarpPLS 3.0
outputs the VIF values for each latent variable block. A latent variable block isaaable
with two or more predictord hecalculatedvIFs produced by WarpPLS 3.0 represt latent
variables on each column (predictors), with reference to the latent variables on each row
(criteria). This study does not utilize latent variables, so the output from WarpPLS 3.0 comprises

the VIF values produced for each variable block.

Table 313 presents the block VIF values for the data using the RMS missing data
treatment for each variable block. bigithe RMS missing data treatment, Transparency
(predictor) to Corruption (criteria) showed a VIF value of 4.588. Also, Internet diffusion

(predictor) to Corruption (criteria) showed a VIF value of 4.566.

All other VIF valuedor the datausing the RMS mi&ng data treatmentereless than
3.3. Table 314 presents the block VIF valuts the datausing the LD missing data treatment
for each variable blockJsingthe LD missing data treatment, Transparency (predictor) to
Corruption (criterd) showed a VIF alue of 4.769Also, Internet diffusion (predictor) to
Corruption (criteria) showed a VIF value of 4.320. All other VIF valoeshe datausing the
RMS missing data treatment were #ss tharB8.3. In the block VIF calculationsjalues of 3.3
or lower siggesthatno vertical multicollinearity exists within the dgtgock, 2013. However
in the multivariate analysis literatur@ conservativeecommended threshold f9iF values
when analyzing models without latent variabge¥IF=5 assuggested bifair et al. (198Y.
Using ths recommended threshold of VIk;2he VIF valuegor the data using both misgj data

treatmentsuggesthatno verticalmulticollinearity exist.



Table3-13. Block VIF valuesusing RVS.

Internet  Mobile DI NRI GDP per

Transparency Corruption Diffusion Diffusion capita

H-PDI H-UAlI H-LTO H-IDV Year

Transparency 1.858 1.858
Corruption 4.588 4.566 1.831 2804 1.084 129 2.512 1.096

Internet
Diffusion 1.886 1.886

Mobile
Diffusion
FDI

NRI 1.407 1.407
GDPper
capita
H-PDI
H-UAI
H-LTO
H-IDV
Year

Notes:These VIFs are for the latent variables on each column (predictors), with reference to the latent variables on eaehapw (crit

L9



Table3-14. Block VIF using LD.

Internet  Mobile GDPper
Diffusion Diffusion ' °  NRU capita

Transparency 1.652 1.652
Corruption 4.769 4.30 1.606 2.009 1.104 1.143 2.228 1.154

Internet
Diffusion 1.486 1.486

Mobile
Diffusion
FDI

NRI 1.366 1.366
GDPper
capita
H-PDI
H-UAI
H-LTO
H-IDV
Year

Transparency Corruption H-PDI H-UAI H-LTO H-IDV Year

Notes:These VIFs are for the latent variabteseach column (predictors), with reference to the latent variables on each row (criteria).

89
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Additionally, StoneGeisser @quared coefficientwere calculatefor each of the
endogenous variables in teet u gathdmode(Geisser, 1974Stone, 1978 The resulting @
squared coefficients are shovan each missing data treatmemfTable 315. The @squared
coefficientis usedo assesthe predictive validityof each variable block in a path model
Endogenous variabkewith acceptable predictive validityaveQ-squarectoefficient ofgreater
than zerdKock, 2013. Each of theendogenous variablesinteket udy 6 s mo@el exhi b

squarectoefficients greater than zetbereby presentingcceptable predictive validity.

Table3-15. StoneGeisser @quared coefficiest

Transparency Corruption Internet Diffusion Mobile Diffusion NRI

RMS 0.486 0.795 0.789 0.475 0.738
LD 0.557 0.815 0.779 0.376 0.738

3.6 Data Analysis

Thetheoreticaimodelfor this studyas shown in Figure 2\dasconstructedased on the
hypothesess stated in Section 2.Bhistheoreticaimodel is a path model that formalized the
hypothesized relationshipsnongthe macroeconomic, ICT, governan@nd sociocultural
variables as listed in Table3® Thistheoreticaimodel wasstatisticallyanalyzedising path
analysis with WarpPLS 3.0, a structural equation modeling software padkagePLS 3.0 is
specially designed to identify nonlinear relationships among variables of a theorizedognodel

conducinglinearandnod i near ( aegressioraalysig€kobak,)2013.

Path analysiss a statistical analysis method used to explore relationampsg

observed variablesithin a defined network or mod@Hatcher, 1994 Developed in the 1930s
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by Sewall Wright path analysis wassedin his agricultural research and has now been applied
to other complex modeling field®odge & Marriott, 2003Wright, 1934. Path analysiss an
extension of multiple regression analysis. In multiple regression anagsificients of
association are callated among multiple independent variables and one dependent variable.
These coefficients are generally in the form of standardized partial regression coefficients
(Rencher, 1998Rosenthal & Rosnow, 199Wherethe corresponding P valueslicatethe
significance of the relationshijKock, 20114 Indeed, pth analysis extends multiple regression
analysis by faming a compos# structural modedf several separate multiple regression models.
Path analysis allows the tracing of complex pathes modeko discover how one variable affects
another. This capability of path analysis allows direct and indirect effedte exploredilso,

path analysis can reveal thpportionalstrengths of direct and indirect relationships within a

model.

Path analysiss aspecial case of structural equation moug(SEM) (Maruyama, 1998
SEM is a secondgeneration statistical analysis technique increasiiigation in social science
research due to its ability to assess theoretical m@aetierson & Gerbing, 198&line, 2010.
Due to its powerful predictive ability, SEM has been used in a wide variety of discjplines
including managemeiiCheng, 2001Shook, Ketchen, Hult, & Kacmar, @8), marketing
(Baumgartner & Homburg, 1996teenkamp & Baumgartner, 2Q0thformation systems
(Gefen, 2000Qureshi & Compeau, 209%nd finance and economi@hang, Lee, & Lee,
2009 Titman & Wessels, 1988In typical SEM analysisreflective o formative manifest
variables ihdicators)are constituent pasdf (e.g.load upon latent variables (constructg)he
observable or manifest (endogenous) variables serve as underlying compottents of

unobservable or latent (exogenous) variables. In SEM models, there are two or more indicators
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associated with each constrU8EM analysis employsrmeasurement modeahd a structural

model.In SEM analysisthe measurement model assesses the loadings and reliability estimates
(e.g. Cronbachdés alpha) of the indi Storess on t
for each construct are calculated based on the weighted averages of their component indicators.
Once the scordsr each construct are calculatelde ructuralmodelis basically a path model

with constructs as variables and the association between variglpatha witin the modelin

pathanalysis the measurement model found3&Mis excluded. The measurement model is not

required since one indicatsr associated upon ogenstruct.

The software selected tmnductthe path analysis far h i s thdonetdamddel was
WarpPLS 3.0. A structural equation modeling software package, WarpPLSspdxially
designed to identify nonlinear relationships among variables of a theorized mgadelducing
linearandnod i ne ar ( aagressionanggisékebak,)2013. WarpPLS 3.0 was selected
specifically for its ability to examine meinear relationship The majority of social and
economic phenomena exhibit rbnear relationships such as the law of diminishing ret(fns
Rosenberg, 1992In fact, these types @iortlinearr el at i onshi ps usually tal
S ¢ u (Keook,2@l1a, p. 2 WarpPLS 3.0 utilizeslgorithns that attempto identify such
nonlinear or Ucurve relationships between variablgghin amodel This study utilized
War pPLS 3Jinedr fleoted m the software as a WarpRjorithmto calculate statistical
realts such as path coefficier(standardized betas)ith related Fralues and BsquaredR?)
coefficients.Thecalculatedndividual path coefficients can be interpreted as standardized beta
coefficients of ordinary least squares regressiBgexamining theepathcoefficientsand R
coefficientsof the path modetheoverall strengttand predictive powesf the modetanbe

determindg.
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Path analysis hageverakequirements concerning the nature of the datdyzed
(Hatcher, 1994 First, all endogenous (dependent) variables must be measured on a continuous
interval scale and have at least a minimum of four values. Hoyex@genous (independent)
variables can be measured ocategorical scalkevel, if dummy-coded.This restriction does not
apply to WarpPLS 3.0 since the software uses resampling techitpas 2013. Secondly,
the path model variables should be free of multicollineafiytd, path analysis generally
requires large sample sizes (n>@0(Hatcher, 1994 Data resampling techniqudsr instance
bootstrapping and jackknifinggmovedatarequirenentssuch asgarge sample size and
endogenous variables hag a minimum of four valuesAs noted in the WarpPLS 3.0 software
manual, thenon-linear(e.g.Warp2 algorithmis sensitive to diliers present in the data.
Therefore, a recommended by tWarpPLS 3.0 sttvaremanua) Pvalues were estimated
using both bootstrappgnand jackknifingechniquesA good model fit generally has path
coefficientswith corresponding significant P valyésgh R coefficientsbased on accepted
thresholds, and each construct having high internal reliability abo8arflay, Higgins, &

Thompson, 1996

WarpPLS 3.0 hathreetechniquedor resamplingdata bootstrapping, jackknifing, and
blindfolding. Bootstrapping creates a number of resamples containing a random arrangement of
rows from the original data. Bootstrapping generates stable resample path coefficielsiggeith
sample sizeandworks well withnon-parametricdata(Nevitt & Hancock, 200L Thiss t udy 0 s
sample size falls within the acceptable limitsdismgthe bootstrapping technig@ievitt &

Hancock, 200} Jackknifing, an alternative to bootstrapping, resamples by removing one
different row from each resample. Thexhniqueof resampling works best with small sample

sizes and data with outlie(slinkley, 1977 Osborne, 2008 Blindfolding is a resampling
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techniquehat creates resamples ®placinga certain number of rows each resample witte

means of their respeeeé columns. Blindfoldindhas a tendency to perform somewhere between
jackknifing and bootstrappin@ock, 2013. In the results section, the results of the theoretical
model 6s path analysis using data with both mi

appliedare presented.
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CHAPTER IV

RESULTS
The purpose of this study was to investigate the effects of the hypothesized relationships
between macroeconomic, ICT, governance and sociocultural variables uskey #mel control
variables as listed in Table3 This chapter presentise results othe statistical analysis of
those variables in a path modgi the irst sectionof this chapterthe descriptivetatistics of the
key and controlariables are provideahd explainedThe secondectionshows results of the
pathanalysisof thetheoreical model.The thirdsectionof this chaptereports the model fit

indices. The fourth section of this chapteports the results of hypotheses testing.

Thetheoretical modelised in this study is a path model that formalized the hypothesized
relationslips among the key macroeconomic, ICT, governance and sociocultural variables. The
theoretical model used in this study is presemdelgure 2.1 Thistheoreticaimodel was
statistically analyzed using path analysis with WarpPLS 3.0, a structural equatiefing
software packagspecially designed to identify nonlinear relationships among variables of a
theorized moddby conducing linearandnod i ne ar ( aegressioranalysigkoak,)

2012).

4.1 Descriptive Statistic Analysis

This study examined 121 countrigkich aelisted inTable 31. This studyused multi
yeardatasetfor thesekey and controlvariables collected over a period ofd years(i.e. 2006
2007, 2008, 2009, arzD10. To address the missitdpfstede Cultural Dimensions dataow

missing data treatments were applied to the data in this. sthdymissing data treatments that



75

were applied are listwise deletion (LD) and a modified version of mean substitution called

regionalgroup mean substitution (RMS).

This listwise deletion treatment resultedtie removal ofL45 rows(23.967%)from the

data. Table 41 presents the descriptigtatistics of thelata across all years for tkey and

controlvariables including the Hofstede Cultural Dimension control variables, using the LD

treatment

Table 41. Descriptivestatisticsof data using LD.

Variable N Mean SD

Transparency 460 0.332 0.873
Corruption 457 -4.843 2.303
Internet diffusion 455 40.681 26.793
Mobile diffusion 454 91.600 38.418
FDI 455 19.408 10.453
NRI 455 4.109 0.824
GDP per capita 455 17325.771 20683.797
H-PDI 375 59.68 21.077
H-UAI 375 66.307 22.815
H-LTO 375 46.592 22.951
H-IDV 375 42.933 23.411

The other missing data treatmétiite regional group mean substitutio@sulted in

reducing missing data amounts to within recommended threshalole4-2 presents the

descriptivestatistics of the datacross all yeartor thekeyand controlvariables n

the studyd

data, including the Hofstedeultural Dimensiorcontrol variablesysing theRMS treatmentThe

descriptive statisticby year ad in total for thekey variables aralsopresented iTable 43.

The results and findirggn this section examinand describéhe descriptive statistics of the data
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using the RMSnissing data treatment except where nokéidrosoft Excel 2010 was utilized to

calculate thelescriptive statistics.

Table 42. Descriptive statistics of data using M

Variable N Mean SD

Transparency 605 0.173 0.879
Corruption 602 -4.525 2.221
Internet diffusion 596 34.148 27.372
Mobile diffusion 595 84.070 40.962
FDI 600 18.949 10.196
NRI 594 3.939 0.841
GDP per capita 600 14697.774 19686.245
H-PDI 580 61.586 18.094
H-UAI 580 65.724 20.829
H-LTO 580 41.812 22.486
H-IDV 580 40.302 20.756

The mean across all yedos the governancevariableof Transpagncywas 0.3 using
the RMS missing data treatmefhe data for the variable Transparency was captured through
the World Bank ¥oice of Accountability(VA) Governanceéndicator. The VA indicator,
rangingfrom 2.5 to 2.5measures countriéaccountability and citizen participation in relation
to aglobal average (equaling zer®)egative values in this indicator point toward less
transparency through public voice and accountability. Positive values in this indicator point
toward more transpancy.This resultof 0.173 indicated thahe countries examinéan the study
weregenerally above thglobalaverage in terms of transparenhyterestingly, he mean by year
for thegovernanceariable Transpa&ancydecreased from 090 in 20060 0.160in 2010.This
signifies that the gap between the average of countries used in this study and the global average

gradually became smaller over the time period examined.



Table4-3. Descriptive gatistics ofthe data

- . Internet Mobile GDP per
Year and Statistic Transparency Corruption diffusion diffusion FDI NRI capita

2006

N 121 120 119 119 120 121 120

Mean 0.190 -4.527 27.631 64.660 18.015 3.851 13366.578

SD 0.876 2.278 25.736 38.593 11.548 0.910 17875.565
2007

N 121 120 119 119 120 118 120

Mean 0.181 -4.523 30.474 75.724  20.365 3.963  15333.754

SD 0.878 2.232 26.474 39.547 7.873 0.855  20340.096
2008

N 121 121 119 119 120 120 120

Mean 0.170 -4.546 33.785 86.219  19.588 4.000 16806.692

SD 0.882 2.194 27.077 39.445 9.380 0.869 21973.413
2009

N 121 121 119 118 120 119 120

Mean 0.165 -4.509 37.327 93.464 19.281 3.910 14873.445

SD 0.885 2.211 27.687 40.142 9.145 0.810 19136.946
2010

N 121 120 120 120 120 116 120

Mean 0.160 -4.518 41.464 100.229  17.495 3.971 13108.401

SD 0.889 2.230 28.053 37.663  12.277 0.757  18952.751
Total

N 605 602 596 595 600 594 600

Mean 0.173 -4.525 34.148 84.070  18.949 3.939 14697.774

SD 0.879 2.221 27.372 40.961 10.195 0.841 19686.275

Ll
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This finding can be interpreted in a couple of different ways. The countries used in this
study were a subset of the total countries examined by the VA indicator. Therefore, one
interpretation ighatcountries used in this study became less transparent over time.
Alternatively,another interpretation is thebuntries on averagehecame more transparent over
time. If countries did become more transpdréme gap betweethe global averagand the

country average calculated in this studguld tend tccontract

The standard deviatidior thegovernanceariable Transpa&ncyincreased from 876 in
2006to 0889in 2010using the RMS missing data treatmeélirtiis findingindicated thathe
difference beweencountriesin terms of transparencincreasd. Indeed, in 2006, there were 52
countries below thglobalaverage. In 2010, the number of countries belovglblealaverage
increased to 581owever, hemeanfor countries below thglobalaverage in 2006 wa$.658.

In 2010this meanwas-0.657 remairing relatively unchangetbr countries below thglobal
averageThisrelatively small change in standard deviation by egmified very little change
amongcountries below thglobalaverage even though additional countries fell belovg th
averageHowever, theravas an increase in transparency among countries that were above the
globalaverageThemeanfor countries above the world average in 2006 was 0.829. In 2040
meanincreasedd 0.856 One interpretation ohisfinding is that countrieabove theglobal

averagestudy experienced significant positive changes in the apparent level of transparency.

The mearacross all yearfor the governancevariableof Corruptionwas-4.52% using the
RMS missing data treatmerithe data for the variable Corruption was capttineough the
Corruption Perceptions Index (CRipm Transparency Internationdlhe CPIranks countries on

a scale from 1Qrepresenting a very cleanihimally corruptgovernmenjtto O (representing high

level ofcorrupion). Thus,higherscoresot he CPIl scal e can be interpr
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c or r u pordeotanndake thehigherCPI values reflect the presence of corruption, a data
transformation was perforrdeThisdata transformation was performed on the CPI bgta
multiplying the original valugby negative 1This data transformation was donerteerse the

scak of the valuesvhile preserving the rank.

Therefore, the medior thegovernancerariable Corruptiorafter reversg thedata
transformatioracross all yearwas 4.25 using the RMS missing data treatmdsgtween 2006
and 2010, the highest value for the CPI was 9. ifiniand, Iceland, andew Zealandn 2006.
During this same timeguiod, the lowest value for the CPI was 1.6 for Chad in 2006 and 2007.
Most country values for Corruption fall below 5.0. In this stué#l,784% of data values (390 of
602) for Corruption fell below 5.0. This signifies that several coungsi@snined in tis study
have relatively medium to high levels of corruptlmetween 2006 and 201The standard
deviation across all years for the variable Corruption was 2122f the RMS missing data
treatment The standard deviation between years remained relatinelyanged ranging from
2.278 in 2006 to 2.211 in 2009. Theean for the variable Corruption between years remained

relatively unchanged as well. This mean ranged #ds27 in 2006 te@.509 in 2009

The mearacross all yearfor the ICT variable ofinterret diffusionwas34.148using the
RMS missing data treatmemmata for the variable Internet diffusion was captured thrdhgh
World Bank World Developmennternet users (per 100 peopledicator The mearfor
Internet diffusion wa84.148which indicated thatpproximately onghird of thepeoplein the
countiesstudiedhadaccess to thinternet.Access to the Internet increased steadily during the
period examined in this studyhe mean by yeancreased from 27.@3n 2006 to41.464in
2010. This indicated thathere was a significant increasembernetaccess in the countriesed

in this studyIn 2010, Internet access increased @4&111% ovethe2006level. The standard
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deviation by yeaslightly increasedrom 25.736in 2006 to 3.053in 2010 using the RMS
missing data treatmenikhis finding indicated that there was a slight incraagle variance of

Internet accesamong countries in this study

The mearacross all yearfor thelCT variable ofMobile diffusion was84.070using the
RMS missing data treatmemata for the variable Mobile diffusion was captuteughthe
World Bank World Developmer¥obile cellular subscriptions (per 100 peopieglicator. The
mean forMobile diffusion was34.07Q indicaing thatapproximatelys in 6 persons &4 per 100
peoplg, on averagehadmobile cellular accessébscriptionsn the countries of this studgr the
time period examinedVobile diffusion increased at a significantly faster rate than Internet
diffusion during tle period examined in this studiyhe mean by year increased from &0 &
2006 t0100.229n 2010. Thisfinding indicated a large increase in the usage of mobile cellular
technology in the countrieturing the time periodf this studylnterestinglythe mean for
Mobile diffusion in 2010 wasver 100. Indeed, several country values for Mobile diffusion were
above 100. In this stud$9.496% of data values2@5of 595) for Mobile diffusion were above
100. This signifies thaseveral countriem this sudy hadmore than 100 mobile subscriptions
per 100 people. In fact, Estonia had 202.984 mobile subscriptions per 100 people irh2009.
standard deviation across all years for the varigtabile diffusionwas40.961using the RMS
missing data treatmenthe standard deviation between years remainatively unchanged

ranging from 38.59% 2006 t040.142in 2009and decreasing to 37.663 in 2010.

The mean across all years tbe macroeconomieariable ofFDI was18.949using the
RMS missing data tresent The data for the variable FDI was captutledughthe World
Bank World Developmerforeign direct investment, net inflows (BoP, current US@icator.

Sincethe FDI data valuegare quite large andaried a logarithmic data transformation was



82

performedA general logarithmic transformation could not be performedsasadl percentage
of the FDI data values were negatiV@erefore, thedgarithmic transformation was performed
on the absolute value of the FDI datdues. Depending on the sightbe original FDI data
value, a logarithmic transformed value was multiplied by a constant of -f1lterepresent its

original sign.

Themeanacrossall yearsfor the macroeconomievariableFDI was18.949using the
RMS missing data treatmefafterreverse logarithmic transformatio$l69607,923.60S).
This was interpreted as the average FDI inflow of the countries in theattmls the yeafsr
the time period examined@he mearby year increased from 18.01$66652,292.49)S) in 2006
to 20.365($698887,260.28S) in 2007. Thisfinding indicated a largsurgein the FDI into
countriesduring thisperiod Interestingly,in 2007,FDI showed aharp decline from iteighest
level of 20.365($698,887,260.289) to its lowest levebf 17.495($39,626157.48JS) in 2010.
Thisfinding was imicative of the overalylobal financial crisis occurring in 20qTrotty, 2009.

The afereffects of the global financial criseentinued taffect FDI levels into 2010.

The standard deviaticacrossall yearsfor the macroeconomigariableFDI was 10.195
using the RMS missing data treatm$6,769.0US). Thestandard deviatiofor the variable
FDI decreased from 11.548 ($103,569)&) to 7.873 ($2,625.43S) in 2007. This finding
suggests thathile the amount ofFDI increased dramatically in 200the differences between
countries decreasedfter the global financial crisisf®007, the standard deviation DI
began to increase. Tlstandard deviatiofor the variablg=DI increased from 7.873
($2,625.48)S) in 2007 to 12.277 ($214,700185) in 201Q These findingsincludingthe
increase in standard deviationdathe decrease in mean, sugdest things.First, after the

global financial crisis in 2007, the amountr#| into countries on average decreasgecondly,
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differences among countriean terms of FDI inflowsincreased dramaticallyrhese differences
in FDI inflow among countries maguggesthat foregn investorshiftedtheir investments into

more profitable countries.

The mean across all years theICT variable of NRiwas3.939using the RMS missing
data treatmeni he data for the variable NRI was captutiedughthe Networked Readiness
Index from theGlobal Information Technology Report indices by the World Economic Forum
TheNRI ranges from 1.0 (worst) to 7.0 (best) gmdvides a method for calculating the relative
and overall development and use of ICT in coustaerd understanding the strengths and
weaknesses of a countryos | CT r dhedindnggofs t o co
3.939 for the mean across all years signifies that the average among countries in this study fell
just below the midoint markof 4.0. The mean between all years increased from 3.851 in 2006
to 3.971 in 2010. Also, the mean between all years was at its highest of 4.000 in 2008. These
findings suggest that that networked readiness among countries gradually increased from 2006 to
2010 with aslight spike in 2008The standard deviaticacrossall yearsfor the variableNRI was
0.841using the RMS missing data treatmeFttestandard deviatiofor the variableNRI
decreased from 0.910 in 2006’57 in 2010This finding suggests #hdifferences between

countries in networked readinesdscreased from 2006 to 2010.

The mean acrosal yearsof the studyfor the macroeconomieariableof GDP per capita
was 14,697.774sing the RMS missing data treatmerhe data for the variable GDP per capita
was captured through tlggoss domestic product per capita (current UBicatorfrom the
World Bank World Development IndicatorBhegross domestic product per capita (current
US$)indicatoris measured in ctent US dollarsGDPper capita measures the gross domestic

product divided by the midyear populati@@DP per capitds the most widely used



84

macroeconomic indicat or aodlevel of economid progudtisn st and a
(Ringen, 1991 Themean acrosall yearsof the studyfor the variableof GDP per capitavas
14,697.774This numbeindicated that thaveragesDP per capitan the countries used in this

study was approximatelyl#,697.71S.

The mearfor the macroeconomiwariableof GDP per capitaby year increased from
13366.578$%13,366.58Upin 2006 t016806.692 $16,806.69U$in 2008 This finding
indicated &5.737%increas€$3,440.11L8) in the GDP per capitedbetween 2006 and 2008.
However, GDRper capitadecreased from its peak 16806.692$16,806.69US)n 2008to
13108.401$13,108.49in 201Q This finding indicated a decrease in Gp#? capitaof
approximately22.005% $3,698.29S) between 2008 and 2010. The average @BiPcajitain
2010 was actually lower than the average GiePcapitan 2006 by $258.18Thesechanges in
GDPweresimilar to the effect shown in the FDI data andiadecative of the aftereffects of the

overall global financial crisis occurring in 20QCrotty, 2009.

The standardeviationfor the variableof GDP per capiteby yearincreased from
17875.565n 2006 t021973.413n 2008using the RMS missing data treatmetbdwever,
standardleviationdecrease@1973.413n 2008 t018952.751. These findings indicate that the
difference in GDP per capita from 2006 to 2008 increasdiécting a wide difference between
persons in different countries. These findings also indicatedliffetences between personsi
terms ofGDP per capita decreased from 2008 to 2010. Howedifégrences between persons in
different countries did not decrease at the samesakI Surprisngly, the pattern of increase

and decrease were relatively the same among FDI and GDBpiex. ¢
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TheHofstede Cultural Dimensions have been utilized to examine cultural similarities or
differences irvarious studies examining culture and technology adoEaimban & de Jong,
2006 Hofstede, 2001Moghadam & Assar, 2008Four ofthe Hofstede Cultural Dimension
indices of Power Distancendividualism vs. Collectivism, Longs. Shor{Term Orientation,
and Uncertainty Avoidance were usechasional culture controlariables to examine potential
cultural factors influencing thmaindependent variabla this study The data for the cultura
dimension variables used in this study were captured tihenGeert Hofstede Dimension Data
Matrix as presented iBultures and Organizations®edition (Hofstede et al., 2030Similar to
the CPI, the values of the Hofstede Cultural Dimension Indexes are best used to compare relative
characteristicef countries to one another. For example, in the power distance fadetxiahas
a score of 11 and Malaysia has a score of 104.disarityin scoresuggestshat there exists a
significant difference in power distae between thesed countries. Howevert would not

necessarily signifyhat the power distance in Malaysia is over nine times greater than in Austria.

Thenational culturalimensioncontrolvariables used in this studyd notvary by year.
The mean scoremnd standard deviatiofsr eachculturaldimensionvariableused in the study
were calculatedsingbothmissing data treatmesfThese mean scores and standard deviations

are present below.

Thenational culture contralariableof H-PDI represented thedfstede Cultural
Dimension of power distance. Power distaneEasures the extent to which less powerful
members of society accept and/or expect unequal distribution of pdwaistede, 198y Higher
scoredn thisvariablesuggest that socegtinequality is more widg accepted by those who are
governedThe minimum score in this cultural dimension was 11 (Austria) and the maximum

score was 104 (Malaysid)sing theLD missing data treatmente mearfor the variableof H-



86

PDIlwas 59.680The standard deviation for the variablePB®1 using thed.D missing data
treatment was 1.088. Using tR&S missing data treatmenhd mean fothe variableof H-PDI
was 61.586. The standard deviation for the variabRRCH using theRMS missing data
treament was 0.751. Thereas a slight difference in meaasd standard deviations among
missing data treatments. Tlalsght difference suggests that the power distandtiralvariable

is consistent in both missing data treatments.

Thenational culture comol variableof H-IDV represented the Hofstede Cultural
Dimension of Individualism vs. Collectivism. Individuality versus collectivism meadhees
extent to which individuals are incorporated into groufhgherscores in this variable are
associated witsocieties valuingersonal rights and frdems over collectivistic valudhe
minimum score in this cultural dimension was @é®mala) and the maximum scoras 91
(United States)JUsing theLD missing data treatmenty¢ mean fothe variableof H-IDV was
42.933 The standard deviation for the variabldV using theLD missing data treatment was
1.209 Using theRMS missing data treatmenhe mean fothe variableof H-IDV was 40.302
The standard deviation for the variabldPV using theRMS missing data treatment was862
Therewas a slight difference in meaasd standard deviations among missing data treatments.
This slight difference suggests that the individuality versus collectiastturalvariable is

consistent in both missing dataatments.

Thenational culture contralariableof H-LTO represented the Hofstede Cultural
Dimension ofLong- vs. ShoriTerm OrientationLong versus shofterm orientation reasures
the future orientation of a societyligher scores in this variable gestthatsocieties arenore
future-oriented and foster more pragmatic views such as persistewer scores in this

variable siggesthatsocieties promote past ancepent values such as tradition @agting face
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The minimum score in this cultural demsion was 4 (Ghana) and the maximum score was 100
(South Korea)Using theL D missing data treatmenhea mean fothe variableof H-LTO was
46.592 The standard deviation for the variabld_-THO using theLD missing data treatment was
1.107 Using theRMS missing data treatmenhd mean fothe variableof H-LTO was41.812

The standard deviation for the variabld HO using theRMS missing data treatment w9928
Therewas a slight difference in meaasd standard deviations among missing data treasmen
This slight difference suggests that the lemgrsus shorterm orientation cultural variable is

consistent in both missing data treatments.

Thenational culture contralariableof H-UAI represented the Hofstede Cultural
Dimension of uncertainty avoidance. Uncertainty avoidaneasures the degree of tolerance for
uncertainty and ambiguithatexists within a society. Higher scores in this variahtkcate
societies withmore rules and laws; these societies are less toleramptanned changdhe
minimum score in this cultural dimension was $@apore) and the maximum scavas 112

(Greece)

Using theLD missing data treatmenhe mean fothe variableof H-UAI was 66.307
The standard deviation for the variableUAl using theLD missing data treatment wasl78.
Using theRMS missing data treatmentig mean fothe variableof H-UAI was 65.724 The

standard deviation for the variableWAl using theRMS missing data treatné was0.865

Therewas a slight difference in meaasd standard deviations among missing data
treatments. Thislightdifference suggests that the uncertainty avoidance cultural variable is

consistent in both missing data treatments.
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4.2 Structural Model Analysis

Thetheoreticaimodel used in this studdspresented in Figure 2vias statistically
analyzed using path analysis with WarpPLS 3.GEM package, VErpPLS 3.0 possesses
multiple algorithms to analyze structural moddlsis software ispedcally designed to identify
nonlinear relationships among variables of a theorized niyd=dnducing linear and nodinear

( or A wregrgssiod analysi®ock, 2013.

WarpPLS 3.0 is a powerful SEM package that can be used to conduct path analysis. Path
analysiss aspecial case of structural equation moug(SEM) (Maruyama, 1998 In path
analysis the measurement model founddEM is excluded. The measurement model is not
required sincenly one indicator is ssociated upon one construct. Thecural modefound in
SEM is basically a path model with constructs as variables and the association between variables
as paths within the model. In order to use WarpPLS 3.0 to conduct a path analysis using the
Warp2 egression algorithm, each variable used in this study was entered into the software as an

indicator. Each indicator was used as a solitary indicator for each construct.

The majority of social and economic phenomena exhibitlimear relationshipgkock,
2011h A. Rosenberg, 1992Therefore, WarpPLS 3.0 was utilized to do the path analysis.
WarpPLS 3.0 posssssalgorithns that attempt tadentify suchnon-linear or Ucurve
relationships between variabl#hin amodel This study utilizedVar p PLS 3dine@6s non
(e.g.Warp2 algorithmto calculate statistical results such as path coefficiamnsted as
standardized betawith related P values and®RjuaredR?) coefficients for the path modérhe
overall strengttand predictive power of the model da@ determiné by examining theepath

and R coefficientsof the path modelAlso, he software allows fahree methods of resampling



89

bootstrapping, jackknifing, and blindfoldinBootstrapping with WarpPLS3.00 s def aul t se
of 100 resamples and jackknifirg resampling techniques weapplied to thelatausing
WarpPLS 3.0 beforanalysisIn addition,both missing data treatments were used in preparing

the data for analysis.

As noted in the WarpPLS 3.0 software manualnibelinear (e.g.Warp2 algorithmis
sensitive to outliers present in the data. As recommended by the WarpPLS 3.0 software manual,
P values were estimated using both the bootstrappingaakinifing resampling techniques.
Therefore, he datausingtwo missing data treatmengmdtwo different resamplingechniques
wasanalyzed usingath analysisvhich yieldedfour sets of result$zigure4-1 presents the
st u dstracturalmodel with results of the Warglgorithmwith the RMS missing data
treatment antbootstrapping resamplirtgchniqueapplied Figure4-2pr esent s t he st ud
structural model with results of the Warp2 algoritimith the RMS missing data treatment and
thejackknifing resamplindechniqueapplied Figure 43pr esent s t he studyds s
with results of the Warp2 algorithmith the LD missing data treatment atite bootstrapipig
resamplingechniqueapplied Figure 44pr esent s the studyods structur
Warp2 algorithmwith the LD missing datdreatment and thiackknifing resamplingechnique

applied

Eachset ofresuls showspath coefficients astandardized betdsb ) R-aquatedR?)
coefficientsof explained variancdetavaluesfollowed by threasteriskg***) are significant at
P < 0.001. Betavalues followed by twoasterisk (**) are significant aP < 0.01 Betavalues
followed by oneasterisk (*)are significant aP < 0.05 Betavalues followed by no asterisk are
nat statisticallysignificant. The P8.05 level can be seen as the ughegshold of acceptability

of significance(Rosenthal & Rosnow, 1991
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TheWar pPLS 3.0 software manual recommends
most stabl e [ (Kak, 2012, pc 1B dHekigndidard path sofficients along with the
relatedP values were estimatéol each missing data treatmemtd bootstrapping and jackknifing

resampling techniquess shown in Table-4.

Table4-4. Number of significant paths dgrvalue levé

Number of significant paths

Significance level RMS LD
bootstrapping jackknifing bootstrapping jackknifing
P<0.05 11 9 10 10
P<0.01 10 6 10 7
P<0.001 9 6 7 5

As predicted by the WarpPLS 3.0 manuekultswith large sampleandthose that used
bootstrapping resamplirgave morestablepath coefficients(Kock, 2013. Consequentlyhie data
with theRMS missing data treatment abdotstrapping resamplirtgchniquedemonstratethe
higher number of significant paths with strongsesociatedP values indicating a higher overall

predictive and explanatory quality of this particular model.
4.3 Model Fit Indices

WarpPLS 3.0 conductsmodel fitness tesds part of its structural model analysis. The
results of these model fitness tests are outlinghis section. Théollowing model fitness tests
indiceswere calculatedaverage path coefficient (APC), averagsdRiared value (ARS), and
average variance inflation factor (AVIF)he APC indexs the average of the absolute values of

t he mo d eokficientspRStindexis the absolute value of t coefficientsfor the model.

U ¢

[
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The AVIF index s the overall measure of multicollinearity of the modébdel fit indices are

useful when comparing the qualitya model with different data. In thitusly, the quality of the
modelwas assessed by comparing the APC, ARS, and AVIF values of the datditfeirent

missing data treatmenfhe ARS and AVIF indices are more important when comparing models

(Kock, 2011H2012.

Theresults of the model fitness teslong with associated-¥alues areshown inTable 4.3
It is recommendethat APC and ARS are significant at th€0.05 level and AVIFs less tharb
(Hair et al., 2010Kline, 201Q Kock, 2013. The APCa nd A RS Pivatudsifor thesdataith
both missing data tréments were significant at thecP01 level.The AVIF index for the data with
both missing data treatmentsisless than 5Themodel using data with tiRMS missing data
treatment demonstrated a higher ARSThi s i ndi cated that the stud
powerusingdata with the RMSreatmentThe data with the LD missing dat@atmentad a
slightly lowerAVIF index (1.953 than the data with @RMS missing data treatment (2.145).

However, thes@&VIF indices had values below thecommendethreshold

Table4-5. Model fit indices with associatdelvalues.

Fit Index Datawith LD Datawith RMS

APC 0.309* 0.300*
ARS 0.657* 0.664*
AVIF 1.953 2.145

Note:* indicates Pvalue < 0.001
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4.4 Hypotheses Testing

The ARS values for data using the RMS missing data treatneratigher than the LD
missing data treatment as shown in Tabie Also, the data using the RMS missing data treatment
and bootstrapping resamplidgmonstrated the higher number of significant paths with stronger
associated P valueSiven these results die model fit and significant path tests, data with the
RMS missing data treatment and bootstrapping resampling were ubedypotheses testinghe
results of the hypotheses testing are presented in T#bla detailed review of these results for

each hypothesis follows

Table4-6: Summary results of hypotheses testing

Hypotheses Supported
Hila FDI has a positive effect on networked readiness. Accept?
H1b: GDP per capita has a positive effect on networked readiness. Accept?
H2a: Networkedreadiness has a positive effect on Internet diffusion. Accept?
H2b: Networked readiness has a positive effect on mobile phone diffusion. Accept?
H2c: Mobile phone diffusion has a positive effect on Internet diffusion. Accept?
H3a Internetdiffusion has a positive effect on transparency. Accept?
H3b: Mobile phone diffusion has a positive effect on transparency. Reject
H4a: Internet diffusion has a negative effect on corruption. Accept
H4b: Transparency has a negative effectorruption. Accept
H4c. Mobile phone diffusion has a negative effect on corruption. Accept

Note:(a) Results significardt R<0.01 across athissing data treatments and resampénglyses

Hypothesis 1a stated that foreign direct investment (FDI) has a positive effect on networked
readiness (NRI). The results showed that FDI
effect on NRI. Thus, Hypothesis 1a was supported. Figlrel@bwshe relationship between FDI
and NRI in the data. As shown, the relationship between FDI and NRI wdsmean WarpPLS

3.0 denoted such r(ocka20i20on4¥ Suchreaticmshipsiare &novpneasiLb
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, J or Kuznetcurves depending on the direction of the curve and the amount-tiheanty
(Selden & Song, 1995These no#inear relationships have been found in other studies related to

FDI and internationakrade(D. K. Backus, Kehoe, & Kydland, 199Rose & Yellen, 198p

Data points and regression line or curve (standardized values)
25 ' T T ] T T
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FDI
Figure 45. Relationship between FDI and NRI

Hypothesis 1b stated that GIpBr capitaas measured in current WiSllars from gross
domestic product per capita (current US$) indicator through the World Bank World Development
Indicators has a positive effect on networked readin€43P per capithada significant P<0.001)

and positivgl 0750 effect on corruptio, as measured through the Corruption Perceptions Index
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(CPI) from Transparency Internation&hus,Hypothesislb was supportedrigure 46 shows the
relationship betweeGDP per capita and NRi thedata As shown,this relationship wason

linear.

Data points and regression line or curve (standardized values)
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Figure4-6. Relationship between GDP per capita and NRI

Hypothesis a stated that networked readin€siR|) has a positive effect on Internet
diffusion as measurethroughWorld Bank World Development Internet users (per 100 people)

indicator The resultshowed that NRI had significant (R0.001)andp o s i t i 578 eff¢cthor O .
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Internetdiffusion. Thus Hypothesis 2 was supportdeigure 47 shows the relationship between

NRI and Internetliffusionin the data. As shown, this relationship wealsitivelylinear.

Data points and regression line or curve (standardized values)
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Figure4-7. Relationship between NRI and Internet diffusion.

Hypothesi2b stated thahetworked readineg®dRI) has a positive effect on mobile phone
diffusion (Mobile diffusion). The results showed thiR|1 hadsignificant (0.001) andpositive
( b = 0).efe8s0n mobile diffusion as measurethrough World Bank World Development

Mobile cellular subscriptions (per 100 people) indicaitnus Hypothesi2b was supported.
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Figure 48 shows the relationship between Ndid mobile diffusionAs shown, this relationship

was nonlinear.

Data points and regression line or curve (standardized values)
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Figure4-8. Relationship between NRI and Mobile diffusion.

Hypothesis 2c¢ stated thatobile phone diffusiofiMobile diffusion)has a positive effect on
Internet diffusionMobile diffusion as measured throughe World Bank World Development
indicator of Mobile cellulasubscriptions (per 100 people), had a significarO(@1) andpositive
( b 39p).effect on Internet diffusigras measured through the World Bank World Development

indicator ofInternet userg¢per 100 people). Thuslypothesis 2avas supported-igure 49 shows
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the relationship between mobidéfusionand Internetiffusion in the data. As shown, this

relationship wasonlinear.

Internet diffusion

Data points and regression line or curve (standardized values)
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Figure4-9. Relationship between Mobile and Internet diffasio

Hypothesis 3a stated thiaternet diffusion has a positive effect on transpareimtgrnet

diffusion, as measurethrough the World Bank World Development indicabbinternet users (per

100 people)had a significant (B0.001)a nd p o s i t )ieffeet on transgarer&gsmeasured

through the World Bank Governance index of Voice of Accountabilityis, Hypothesis 3a was
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supported. Figure-40 shows the relationship between Internet diffusion taaasparencin the

data Asshown, this relatioship washon-linear.

Data points and regression line or curve (standardized values)
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Figure4-10. Relationship between Internet diffusion and transparency.

Hypothesis 3b stated thatobile phone diffusioiiMobile diffusion) hada positive effect on
transparencyMobile diffusion as measured through the World Bankiifdevelopment indicator
of Mobile cellularsubscriptions (per 100 peopld)d not have a significarfP=0.182) or positive
( b-G055)effect on transparencgsmeasured through the World Bank Governance index of

Voice of Accountability Thus,Hypothess 3b was not supporte#igure 411 shows the
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relationship betweemobilediffusion and transparency in the data using gnmgan substitution

with bootstrapping resampling.sAshown, this relationship wasnlinear.

Data points and regression line or curve (standardized values)
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Figure4-11. Relationship betweanobile diffusion and transparency.

Hypothesis 4a stated thiaternet diffusion has a negative effect on corruptioternet

diffusion,as measured through the World Bank World Development indicator of Internet users (per

100 people)had a significant (#0.001) and negativé (=0.410) effect on corruption as measured

through the Corruption Perceptions Index (CPI) from Transparency InternafitwalHypothesis
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4a was supportedrigure 412 shows the relationship betwebknernetdiffusion and corruptiom

thedata As shown, tI8 relationship wasonlinear.

Data points and regression line or curve (standardized values)
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Figure 412. Relationship between Internet diffusion and corruptio

Hypothesis 4b stated thaahsparency has a negative effect on corruplicemsparencyas
measured through the World Bank Governance index of Voice of Accountalédya significant
(P<0.001) and negativé b-G408) effect on corruptionas measured through the Corruption

Perceptions Index (CPI) from Transparency Internatidrtals, Hypotlesis 4b was supported
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Figure 413 shows the relationship between transparemy corruptionn thedata As shown, this

relationship was a nelmear or Jcurve.

Data points and regression line or curve (standardized values)
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Figure4-13. Relationship between transparency and corraptio

Hypothesigic stated thamobile phone diffusiorfMobile diffusion)has a negative effect on
corruption.Mobile diffusion, as measured through the World Bank World Development indicator
of Mobile cellularsubscriptions (per 100 peoplé)d have a significarP<O . 05) and-negat
0.092)effecton arruption as measured through the Corruption Perceptions Index (CPI) from

Transparency Internationdlhus Hypothesisic wassupportedFigure 414 shows the relatiaghip
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between mobile phone diffusi@ndcorrupton in the data. A shown, this relationship wasn

linear.
Data points and regression line or curve (standardized values)
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Figure 414. Relationship between mobile diffusion and corruption.

In this studyfour control variablesvere used asational culturecontrol variables to
examine potential cultural factors influencing thain dependent variabl&heseour national
culturecontrol variablesncluded theHofstedeCultural Dimension indices dfower Distance,

Individualism vs. Collectivism, Longvs. Shot-Term Orientation, and Uncertainty Avoidandde
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year was also used as a control variablerder to control fopotentialmultiple year effects. fie

year variable did not prov@atisticallysignificant(b = @1, P=0.190in the data analysis.

The naional culture control variable of RDI represented the Hofstede Cultural Dimension
of power distance. DI had a significantR<0.01) and positivg b 96).effect on corruptioras
measured through the Corruption Perceptions Index (CPI) from Transpém&roational The
national culture control variable of-HAI represented the Hofstede Cultural Dimension of
uncertainty avoidance.-dAl had a significant (P<0.01) and positie b ©8¥).effect on
corruptionas measured through the Corruption Perceptiwiesx (CPI) from Transparency

International.

The national culture control variable ofIBV represented the Hofstede Cultural
Dimension of Individualism vs. Collectivism.-HDV did not have a significarfP=0.447,b =
0.003) effect on corruptioras measuethrough the Corruption Perceptions Index (GRin
Transparency Internationdlhe national culture control variable oflHO represented the
Hofstede Cultural Dimension @bng vs. ShordTerm OrientationH-LTO did not have a
significant(P=0.072,b =0.031)effect on corruptiorms measured through the Corruption

Perceptions Index (CPI) from Transparency International

4 4 Direct, Indirect and Total Effects

TheJ. Cohen (1988 -squared effect size coefficientgre calculated for thegaths in tis
studyo s mDickd, indirect and total effect coefficients were calculated using WarpPLS 3.0.
Calculation of such indirectlirectand totaleffectcoefficientscan prove crucial tevaluating and
explaining mediating effects of variables in the moBéiect size isthe contributiorby a predictor

variable on the Rcoefficient ofacriterionvariable.
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WarpPLS3.0 calculateshese effectfor variables linked by one or more paths in the
following mannerfit h e p at hassooatefl with the edfects, she numbkpaths that make
up the effects, the P valuassociated with effects (calculated via resampling, using the selected
resampling method), tretandard errors associated with the effects, and effect sizes associated with
t he e @Kdcle 202 m 50 According tol. Cohen (1988 effect sizegan be small (0.02),
medium (0.15), or large (0.35¥fect sizecoefficients( 4 below 0.02 are considered too snfaf

relevancy

Direct effectdor each variable relationship in the mod&ing with the effect size with
respective P values and standard error are shown in TablBirect effects are analogous to the
path coefficiats for each variableo-variablerelationshiplt is important to note effect size when
examining direct effects. While a diregffectmay be significantf<0001), magnitude ahat
effect(i.e. effect siz¢ may besmall FDI showed a positive and sifiecant directeffect on NRI
(direct effect=0.179P<0001). The magnitude of thirecteffect of FDI on NRI was small (effect
size=0.104)GDP per capitashowed a positive and significagitecteffect on NRI (direct
effect=0.750P<0001). The magnitude of thdirecteffect of GDPper capiteon NRI was large

(effect size=0.634).

NRI showed a positive and significant direct effect on Internet diffusion (direct
effect=0.578P<0001). The magnitude of the direct effect of NRI on Inteditision was large
(effect size=0.491NRI showed a positive ansignificant direct effect on bbile diffusion (direct
effect=0.678P<0001). The magnitude of the direct effect of NRIMobile diffusion was large
(effect size=0.472Mobile diffusionshowed a positive and significant direct effect on Internet
diffusion (direct effect=0.3967<0001). The magitude of the direct effect of bbile diffusion on

Internet diffusion was medium (effect size=0.3Mbile diffusion showed a negativeit not
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significant direct effect on rBnsparency (direct effect:055, p=0.182. The magnitude of the
direct effect oMobile diffusionon Transparencyassmall (effect size=028). Mobile diffusion
showed a negative drsignificant direct effect on@ruption (drect effect=0.092,P<005,
p=0.015). The magnitude of the direct effecMadbile diffusionon Corruptionwassmall (effect

size=0053).

Internet diffusion showed a positive and significant direct effediransparency (direct
effect=0.675P<0001). The magnitude of the directfect of Internet diffusion on lansparency
was large (effect size=(B2). Internet diffusion showed a positivedasignificant direct effect on
Corruption (direct effect9.410,P<0001). The magnitude of the diredfext of Internet diffusion
on Gorruption was medium (effect size=0.348)ansparency showed a negative and significant
direct effect orCorruption (direcieffect=0.408 P<0001). The magnitude of the direct effect of

Transparencyn Corruptionwasmedium(effectsize=0348).

The control variables were also aredy for their direct effect ond@ruptionnHo f st ede 0 s
power distance index @@DI) showed a positive and significant direct effecComruption(direct
effect=0065 P<001,p=0.008. The magnitude ahedirect effect of HPDI on rruption was
small (effect size=0.045Hof st ede ds uncer t adAhshgwedawaositive ahn c e i n
significant direct effect on @ruption (direct effect=0.08%<001, p=0.002). The magnitude of the
direct effect oH-UAI on Gorruption was small (effect size=0.04B)o f st e dterfhs | ong
orientation (HLTO) showed a negative but not significant direct effecCorruption (direct
effect=0.031, p=0.072). The magnitudetbé direct effect of H.TO on Gorruption waselow
C o h erecéonsmenddeffect size threshold for relevan(sffect size=0.008fHof st ede 6 s

individuality index (HIDV) showed a negative but hsignificant direct effect on @ruption
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(direct effect=0.003, p=0.447). The magnitude of the direct effe¢i-dDV on Corruption was

belowC o h ereconsmenddeffect size threshold for relevan(sffect size=002).

Table4-7. Direct effectdor each variable relationghi

. : Total Effect Size Effect

Relationship Effect P-value Coefficient* Size* Std. Err.
FDIY NRI 0.179 <0.001 0.104 small 0.0
GDPper capita¥Y NRI 0.790 <0.001 0.634 large 0.025
NRI'Y Internetdiffusion 0.578  <0.001 0.491 large 0.023
NRIY Mobile diffusion 0.687 <0.001 0.472 large 0.018
Mobile diffusion ¥ Internet 0.396  <0.001 0.314  medium 0.026
diffusion
Mobiled i f f u Jransparency -0.055 0.182 0.028 small 0.061
Mobile diffusionY Corruption -0.092 0.015 0.053 small 0.042
InternetdiffusionY Transparency 0.675 <0.001 0.481 large 0.028
Internetdiffusion Y Corruption -0.410 <0.001 0.347 medium  0.061
Transparency Corruption -0.408 <0.001 0.348 medium  0.061
H-PDIY Corruption 0.065 0.008 0.045 small 0.027
H-UAI Y Corruption 0.085 0.002 0.024 small 0.0
H-LTO Y Corruption -0.031 0.072 0.008 no rel. 0.021
H-IDV Y Corruption -0.003 0.447 0.002 no rel. 0.025

Note:* Effect size coefficients and effect size are reportedording toJ. Cohen (1988 effect
sizes can be small (0.02), medium (0.15), or large (0.35). Effect size coefficients below 0.02
considered too small for relevangyo rel.)

Indirect effectsare introduced when the path from an initial variable to an outcome variable
has other intervening variables. The intervening variables in a model can have a mediation effect on
the relationship between tim@tial and outcome variable$he indirect effets by number of
aggregatedegments and summation of indirect efféotseach variable relationship in the model

along with the effect size with respective P values and standardvem®rlso calculated.

The ndirect dfects of initial variableson outcome variablesvith two aggregated segments

along with associate P values, effect saejstandard errorare shown in Table-8. Internet
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diffusion, which had one twsegment patto Corruption(Internet diffusionY Tr ans par ency
Corruption),showed anegativeand significantindirecteffect on Corruptiorfindirecteffect=0.275
P<0001). The magnitude of thedirecteffect ofInternet diffusioron Corruptionwasmedium

(effect size=®33).

Table 48. Indirect effects for relationships witivd aggregatedegmers.

_ } Indirect Effect Size Effect Std.
Relatlons-r.up Paths N Effect P-value Coefficient* Size* Err.

Internet diffusionY _ 1 0275 <0.001 0.233 medium  0.045

Tr ans p aCarapton

Mobile diffusionY Internet 1 0.268 <0.001 0.138 small 0.019

di f f u Jransparenty
Mobile diffusion¥Y
Transparency
Corruption;Mobile 2 -0.100 <0.001 0.081 small 0.031
diffusionY Internet

di f f u €orraptionY

FDIY NRI Internet

o 1 0.103 <0.001 0.051 small 0.017
dlffu§|on )
FDIY NR1 Mudbile 1 0123 <0.001  0.048 small  0.021
diffusion
NRIY | nternent
Transparency .
Mobile diffusionV 2 0.352 <0.001 0.237 medium  0.047
Transparency
NRIY | nternent
Corrupt i ®&abjle 2 -0.300 <0.001 0.274 medium  0.045
diffusion Y Corruption
NR1 Mubile diffusion¥ 1 0272 <0001 0231 medium  0.018
Internet diffusion

ot .
GDP per capit’ NR | 1 0434 <0.001  0.361 large  0.025
Internet diffusion

1! .
GDP per capit?f’ NR | 1 0515 <0.001  0.375 large  0.023

mobile diffusion

Note:* Effect size coefficients and effect size are reporedording toJ. Cohen (1988 effect
sizes can be small (0.02), medium (0.15), or large (0.35). Effect size coefficients below 0.0:
considered too small for relevangyo rel.)

Mobile diffusion, which had one twsegment patto TransparencgMobile diffusionY

| nt er net Tdansparendyshamed aYpositive and significantirecteffect on
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Transparencyirfidirecteffect=0.268 P<0001). The magnitude of thedirecteffect ofMobile
diffusion onTransparencyassmall (effect size=0.38). Mobile diffusion, which had two two
segment patto Corruption(Mobile diffusionY Tr a n s p a €agruption;Mobile diffusion¥
Internet diffusionY Corruption),showed anegativeand significantindirecteffect on @rruption
(indirect effect=0.140,P<0001). The magnitude of thedirecteffect of Mobile diffusion on
Corruption was small (effect size=0.08EPI, which had one twsegment patto Internet
diffusion(FDI'Y N R | In¥rnet diffusion)showed a positive and significaintlirecteffect on
Internet diffusion (indirect effect=0.10B<0001). The magnitude of thedirecteffect of FDI on

Internetdiffusion was small (effect size=0.051).

FDI, which had one twsegment patto Mobile diffusion(FDIY NR | Mgbile
diffusion), showed a positive and significantlirecteffect on mobile diffusion (indirect
effect=0123 P<0001). The magnitude of thidirecteffect of FDI on Mobile diffusion was small
(effect size=M48). NRI, which had two twesegment patto TransparencNRIY | nt er ne't
diffusionY Tr an s p ar e Mobyle diffdidiBnlY T¥ansparency)showed a positive and
significantindirecteffect onTransparencyindirect effect=0.352P<0001). The magnitude of the
indirecteffect of NRI onTransparency was medium (effestze=0.237)NRI, which had two twe
segment patto Corruption(NRIY | nt e r n e¥t Coduptiohy u &N iRMabil diffusionY
Corruptior), showed anegativeand significantndirecteffect on @rruption (indirect effect<0.30Q
P<0001). The magnitude of thiedirecteffect of NRI onCorruptionwas medium (effect
size=0274). NRI, which had one twsegment patto Internet diffusio(N R I Mwbile diffusion
Y Internet diffusion)showed a positive and significantlirecteffect on Iternet diffusion
(indirect effect=0.2722<0001). The magnitude of thiedirecteffect ofNRI onInternet diffusion

was medium (effect size=0.23GDP per capitawhich had one twsegment patto Internet
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diffusion (GDP per capitaY N R | Intrnet diffusion)showed a positive and significantirect
effect on Internet diffusion (indirect effect=0.43k0001). The magnitude of thedirecteffect of
GDP per capitaon Internetdiffusion was large (effect size=0.36 GDP per capitawhichhad one
two-segment patto Mobile diffusion(GDP per capitaY N R 1 M#bile diffusion), showed a
positive and significanhdirecteffect onMobile diffusion (indirect effect=&15 P<0001). The
magnitude of thendirecteffect of GDPper capitaon Mobile diffusion was large (effect

size=0375).

The ndirect effecs of initial variables on outcome variablegth three aggregated
segmentsalong with associate P values, effect saejstandad errors are shown in Table%4
Mobile diffusion, which had onthreesegment patto Corruption(Mobile diffusionY Internet
diffusion Y Transparency Corruption),showed a negative and significamdirecteffect on
Corruption(indirect effect=0.109 P<0001). The magnitude of thedirecteffect ofMobile

diffusion onCorruptionwassmall (effect size=1063).

FDI, which had two thresegment patto TransparencgFDI Y NRIY Internet diffusion
Y TransparencyEDIY NRI M8 bi | e d iTfafispasendgshow¥d aositiveand
significantindirecteffect on Tansparency (indirect effed063 P<0001). The magnitude of the
indirecteffect of FDI on Transparencyas small (effect size=021). FDI, which had two three
segment patto Corruption(FDIY NR1 I Yt er net QbriuptibngFBIIYONNRIY Y
Mo bi | e d iCbrfuptisn),shawed¥negativeand significantindirecteffect on @rruption
(indirect effect=0.054,P<0001). The magnitude of thmdirecteffect ofFDI on Gorruption was

small (effect size=0.33).
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Table4-9. Indirect efécts for relationships with threggregatedegments.

Relationship (aggregate Paths N Indirect P- Effect Size Effect Std.
paths) Effect value Coefficient* Size*  Err.

Mobile diffu
I nternet dif
Transparency
Corruption
FDIY NRI Internet
di f f u Jransparenty;
FDIY NRI Mdbile
di f f u Jransparenty
FDIY NRI Internet
di f f u sdrraption; Y
FDIY NRI mybile
di f f u sdrraption Y
FDIY NRI Mbbile
di f f u ¢nferoat VY 1 0.049 <0.001 0.024 small 0.010
diffusion
N R | Mgbile diffusion
YIinternet di 1 0.184 <0.001 0.124 small 0.014
Transparency
N R | Mugbile diffusion
Y Transparenc
Corruption;
Internetd i f f usi or
Transparency
Corrupt i &objle
di f f u¢nferoat VY
di ffusion Y
GDP per capit¥ NR |
Mobile diffu
TransparencyGGDP per 2 0.264 <0.001 0.186 medium 0.038
capita¥ NR 1 Internet
di f f u Sransparéhcy
GDP per capit¥ NR |
Mobile diffu
Corruption;GDP per capite 2 -0.225 <0.001 0.193 medium 0.033
Y NRI Internet
di f f u €orraption Y
GDP per capit¥ NR |
Mobil e diffu 1 0.204 <0.001 0.1 medium 0.014
Internet diffusion
Note:* Effect size coefficients and effect size are repordedording toJ. Cdien (1988,
effect sizes can be small (0.02), medium (0.15), or large (0.35). Effect size coefficients
0.02 are considered too small for releva(oy rel.)

1 -0.109 <0.001 0.063 small 0.0

2 0.063 <0.001 0.021 small 0.013

2 -0.054 <0.001 0.026 small 0.012

3 -0.256 <0.001 0.233 medium 0.025
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FDI, which had one thregsegment path to Internet diffusion (FRIN R | Mybile
di f f u $nteroat diffdsion)showed a negative and significant indirect effect on Internet
diffusion (indirect effect=0.049, P<0.001). The magnitude of the indirect effect of FDI on Internet
diffusion was small (effect size=0.024RI, which had on¢hreesegment path to Transparency
(NRI mobile dihtesinen Wi f f usshoved aposifive and significane n c y )
indirecteffect on Transparency (indirect effect=0.184, P<0.0D¢. magnitude of thmdirect
effect ofNRI on Transparencwas small (effect size=024). NRI, which hadhreethreesegment
pathto Corruption(NR1 M@ bi | e d iTfafispasency n C¥ r r;u pN Rirdemét
diffugramsYarency Y @®lobirbuptddmftiedenY¥Wi ffusio
Corruptior), showed anegativeand significanindirecteffect onCorruption(indirect effect=0.256
P<0001). The magnitude of thiedirecteffect ofNRI on crruption wasnedium(effect
size=0233). GDP per capitawhich had two threeegment patto Transparenc{GDP per capita
Y NRI M6bi | e diTfahspasehcgSDP pér capitaf N R | Internet diffusiory
Transparency showed gositiveand significantndirecteffect onTransparency (indirect
effect=0.264P<0001). The magnitude of thedirecteffect of GDPper capiteon Transparency
was medium (effect size=186). GDP per capitawhich had two thresegment patto Corruption
(GDPper capitat NRI M8 bi | e d iCbrfuptisniG®mRpertapitafY NR | Internet
di f f u €orraption)¥showed a negativend significantindirecteffect on @rruption (indirect
effect=0.225,P<0001). The magnitude of thedirecteffect of GDP per capit@n Corruption was
medium (effect size=0.193EDP per capitawhich had one thregegment patto Internet
diffusion (GDPper capitaV¥ NRI1 M8 bi | e d ilrtefnet giffusiam)shbwed a negative
and significanindirecteffect on Internet diffusion (indirect effect=0.200001). The magnitude

of theindirecteffect of GDPper capitaon Internet diffusion was mediumfiect size=0.170).
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The indirect effectsf initial variables on outcome variablegth four aggregated segments

along with associate P values, effect sargjstandad errors are shown in Tableld.

Table4-10. Indirect effects for relationships witldir aggregated segment

Relationship (aggregate Paths
paths) N

Indirect

Effect

P-value

Effect Size
Coefficient*

Effect
Size*

Std.
Err.

FDIY NR I Mubile

diffusionY Internet 1
di f f u Jransparenty
FDIY NR I Mgbile
diffusionY Internet

di f f u €orraption;¥DI
Y NR | Mdbilediffusion
Y Transparency
Corruption;FDIY NR1
Mobile diffusion Y

Tr an s p a rCerrugtign
N R | MégbilediffusionY

I nternet diff 1
Tr ans p aCoguptory ¥
GDP per capit¥ NRI Y
Mobile diffusion Y Internet 1
di f f u Jransparenty

GDP percapit NR1 Y
Mobile diffusionY Internet

di f f u €orraption;Y

GDP per capit¥ NRI Y
Mobile diffusion Y 3
Tr ans p a rCerrugtign;
GDP per capit¥ NRI Y

Il nternet diff
Transparency

w

0.033

-0.046

-0.075

0.138

-0.192

<0.001

<0.001

<0.001

<0.001

<0.001

0.011

0.022

0.069

0.097

0.164

no rel.

small

small

small

medium

0.006

0.008

0.013

0.011

0.021

Note:* Effect size coefficients and effect size are repordedording toJ. Cohen (1988 effect
sizes can be small (0.02), medium (0.15), or large (0.35). Effect size coefficients belawe0.0
considered too small for relevangyo rel.)

FDI, which had one fousegment path to Transparency (FDIN R |

M¥bile diffusion

YInt er net Tdnsparencyshoved aYositive and significant indirect effect on
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Transparency (indirect effect=0.033, P<0.001). The magnitude of the indirect effect of FDI on
Transparency was beloo hends recommended eff deffect si ze t hr
size=0.011)FDI, which had three fousegment patto Corruption(FDIY N R M#gbile

diffusionY | nt er net GbriruptibngFBIiYoNR | YM8bilediffusionY t r ansparency
Corruption;FDIY N R | MwbilediffusionY Tr a n s p a rCerrugtigr), siiowed a negative

and significantndirecteffect onCorruption(indirect effect=0.046,P<0001). The magnitude of

theindirecteffect of FDI on Corruption was small (effect size=Q2Z2).

NRI, which had one fousegment patto Corruption(N R 1 M#bile diffusionY Internet
di f f u Fransparendy Corruptior), showed anegativeand significantndirecteffect on
Corruption(indirect effect=0.0332<0001). The magnitude of thiedirecteffect of NRI on
Corruptionwas small (effect size=069). GDP per capitawhich had one fousegment patto
TransparencyGDP per capitadY NRIY MobilediffusionY | nt er net Tdanspafency)j on Y
showed gositiveand significantindirecteffect on Tansparency (indirect effectA@R8 P<0001).
The magnitude of thimdirecteffect of GDPper capitaon Transparency was small (effect
size=0.097. GDP per capitawhich had three fousegment patko Corruption(GDP per capitaY
NR | MgbilediffusionY | nt er net GCbriruptibruGDPpemcapi¥ay NR 1 Mébile
diffusionY Tr a n s p a rCerrugtign;GPper capitaY NRI1 It ernet di ffusi ol
Tr anspar en cy),sho@el n negaivend significantindirecteffect on @rruption
(indirect effect=0.192,P<0001). The magnitude of thedirecteffect of GDPper capitaon

Corruption was medium (effect size=0.164).

The indirecteffects of initial variables on outcome variablegh five aggregated segments
along with associate P values, effect smejstandad errors are shown in Tableld. FDI, which

had ondive-segment patto Corruption(FDIY N R | Mwbilediffusion¥ Internet diffusionY
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Transparency C o r r)uspowedanagativeand significanindirecteffect onCorruption

(indirect effect=0.013 P<0001). The magnitude of thedirecteffect of FDI oncorruptionwas
belowCohends recommended ef f geffdctsigec®0). GDRperes hol d f
capita which had one fivsegment path (GDper capitaY N R | M¥bile diffusionY Internet

di ffudiramsyYar ency shiowed amegativend sigoificgnt,indirect effect on

Corruption (indirect effect9.013,P<0001). The magnitude of thedirecteffect of GDP per
capitaonCorruptionwad el ow Cohends recommended éeffettect si

size=0.007).

Table4-11. Indirect effecs for relationships with fiveggregatedegmers.

Relationship (agregate Indirect Effect Size Effect Std.
paths) Paths N Effect P-value Coefficient*  Size*  Err.

FDIY NRI Mbbile
diffusion Y Internet
di f f u Jransparenty
Y Corruption
GDP per capit¥ NR |
Mobile diffusion Y
Internet dif 1 -0.056 <0.001 0.048 small 0.011
Transparency
Corruption
Note:* Effect size coefficients and effect size are reportedording toJ. Cohen (1988
effect sizes can be small (0.02), medium (0.15), or large (0.35). Effect size coefficients
0.02 are considered too small for releva(oy rel.)

1 -0.013 <0.001 0.007 norel. 0.003

Thesum ofindirecteffects of initial variables on outcome variabliesthe modelalong with
the number of paths, the effect size with respectivalifesand standard err@re shown in Table
4-12. Internet diffusion, which had one pathCorruption(Internet difusionY Corruption),

showed a negative and significamdlirecteffect on @rruption um ofindirect effect=0.275,
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P<0001). Thesummativemagnitude of thendirecteffect of Internet diffusion oorruption was

medium (effect size=0.233).

Table4-12. Sum of indirect effest

) ) Indirect Effect Size Effect Std.

Relationship Paths N Effect P-value Coefficient*  Size* Err.
Internetd i f fusi o 0275 <0.001 0233  medium 0.045
Corruption )
Mobile diffusion’y 1 0268 <0.001  0.138 small  0.019
Transparency
Mobiledi f fusi o 4 0249 <0001  0.144 small  0.033
Corruption
FDIY e Y 3 0096 <0.001  0.032 small  0.019
Transparency
FDIY é Y Corruption 6 -0.113  <0.001 0.055 small 0.033
FDIY € Y Internet 2 0152 <0.001  0.075 small  0.019
dlffu§|on
FDIY Mobile diffusion 1 0.123 <0.001 0.048 small 0.033
NRIY e ¥ 3 0536 <0001  0.361 large  0.048
Transparency
NRIY é Y Corruption 6 -0.631  <0.001 0.576 large 0.033
NRIY Internetdiffusion 1 0.272 <0.001 0.231 medium 0.018
GDPper capitaf € Y 3 0402 <0001 0283  medium 0.0
Transparency )
GDPper capitar’ € Y 6 0473 <0001  0.406 large  0.029
Corruption o
GDPper capitdr’ e ¥ 2 0638 <0001 05D large  0.024
Internetdlffusm_r_l
GDP per capita¥ 1 0515 <0001  0.375 large  0.023

Mobile diffusion

Note:* Effect size coefficients and effect size are repordedording toJ. Cohen (1988 effect
sizes can be small (0.02), medium (0.15), or large (0.35). Effect size coefficients below 0.0:
considered too small for relevango rel.)

Mobile diffusion, which had one path to Transparency (Mobile diffuSiofiransparency),
showed a positive and significant indirect effect on Transparency (sum of indirect effect=0.268,

P<0.001). The summative magnitude of the indirect effect of Mobile diffusion on Transparency was
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small (effect size=0.138Mobile diffusion, which had threeaghs to CorruptionMobile diffusion

Y Transparency Y Corruption; Mobile diffusion
diffusion Y Internet di ff)showedandyatiVeraadrsignifieante n c y
indirect effect on Corruption (sunf mdirect effect=0.249, P<0.001). The summative magnitude

of the indirect effect of Mobile diffusion on Corruption was small (effect size=0.144).

FDI, which had three pathie Transparencfc DI Y NRI Y I nternet dif
Transpareng; FDI Y olRI diYf Musi on Y Tr an $Mpbierdéfusiony ; F DI
Y Internet di ff 0 shovwedao¥itivdandssigrsfipaat indiract effect on
Transparencysum of indirect effect=096, P<0001). The summative magnitude of the indirect
effect of FDI on Transparencyas small (effect size=032). FDI, which had six patht®
Corruption(FDI Y NRI Y I ntemometupdii fofny sifFadni IWe GARIf fYus i
Corruption; Mol IYe NDRIf ffusion Y Internet diffus
Mobile difafsppsnoynw ¥ Corruption; FDI Y NRI Y Mol
Transpae ncy Y Corrupti oonbji IFeDIdiYf fNURSIi oYn MY I nt er net
Transpar en cy),showed anegative disihrifinant indirect effect on @ruption (sum
of indirect effect=0.113,P<0001). The summative magnitudetbé indirect effect of FDI on

Corruption was small (effect size=0.055).

FDI, which had two path® Internet diffusiofF DI Y NRI Y | nEBIF n¥ét di
NRI WbMI e di ff u sffusiom, showet adsigveamdestgnifidaint indirect effect on
Internet diffusion (sum of indirect effed@152 P<0001). The summative magnitude of the
indirect effect of FDI orinternet diffusionvas small (effect size=075). FDI, which hadonepath
to Mobile diffusion(F DI Y N Rbile d¥fusMn), showed gositiveand significant indirect

effect onMobile diffusion (sum of indirect effect=023 P<0001). The summative magnitude of
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the indirect effect of FDI oMobile diffusionwas small (effect size=048). NRI, which hadhree

pathsto TransparencfNR1 Y I nternet diffusi on iYf fTursainosnp a¥r e
Transparenopj | BRAi ¥Y¥fMsion Y | nt & showeet pabitive f usi o
and significant indect effect orifransparencysum of indirect effect=636, P<0001). The

summative magnitude of the indirect effecN#RI on Transparencwaslarge (effect size=B61).

NRI, which had six path® CorruptionNRI Y I nternet diffusion Y
Mobile diffusion MolKioreugitibumsi NRIYYTransparen
| nt ernet dainfsfpuasrieonnc yY YTrCoobupei dnf f NRIil fofMu i d m t
Corruptionbi NBI dVf Musion Y | nt er neuptionshdwedi si on
a negative and significant indirect effect@arruption(sum of indirect effect.631, P<0001).

The summative magnitude of the indirect effec&l on Corruption wadarge(effect size=®b76).
NRI, which hadonepathto Internet diffusiofN R | M#bile diffusionY Internet diffusion,

showed gositiveand significant indirect effect on Internet diffusion (sum of indirect effe2#2).
P<0001). The summative magnitude of the indirect effedilef on Internet diffusim wasmedium

(effect size=@31).

GDP per capitawhich hadhreepathsto Transparenc¢GDP per capitaY N R | Mobile
di ffusion Y GDPpercappdar MRIcCYY I nternet diGDPpesi onY
capita¥ NRI1 oWbwiMe di ff usfifounsiYo nl nvt &Jshmeetspoditiveand c y
significant indirect effect ofiransparencysum of indirect effect=@02 P<0001). The summative
magnitude of the indirect effect GDP per capitaon Transparencywasmedium(effect
size=0283). GDP per capitawhich had six path® Corruption(GDPper capitaY N R | obile M
di ffusi on YGDRperrcapitep t NRIn;Y I nternet dGDOPparsi on Y

capita¥ NRI obiMe diffusion Y | nt GDhPpertapitdi fNFRUS i on
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Mobile difdnspamne¥cy GDP®@ocapitatd pNRbnY I nternet di
Transpar ency GDOPPer capitarp tNiRolnoYbiM e di ffusion Y Inte
Transpar en cy),showed anegative dand significant indireceeffonCorruption (sum

of indirect effect=0.473,P<0001). The summative magnitude of the indirect effect of GBXP

capitaon Gorruption wadarge(effect size=0106). GDP per capitawhich had two path® Internet

diffusion (GDP per capitaY N R  Met Hiffusiom;GDP per capitaY N R obile M

di ffusion Y ) showed gositiveaddisifnificast indirect effect on Internet

diffusion (sum of indirect effect=638 P<0001). The summative magnitude of the indirect effect

of GDP per capitaon Internet diffusion wakarge (effect size=(®630). GDP per capitawhich had

one pattto Mobile diffusion(GDP per capitdY N R | Mobile diffusior), showed gositiveand

significant indirect effect oMobile diffusion (sum of indirect effect=815 P<0001). The

summative magnitude of the indirect effect of G#? capitaon Mobile diffusion wadarge(effect

size=0375).

The total effect of FDI, along with the number of paths, the effect size with respective P
valuesand standard err@re shown in Tdb 4-13. FDI showeda positiveand significant total
effect onTransparency (total effect=0.098<0001). The magnitude of the total effect of FDI on
Transparency was small (effect size=0.032). FDI showezbativeand significant total effect on
Corruption (total effect0.113,P<0001). The magnitudef the total effect of FDI on @ruption
was small (effect size=0.053)DI showed gositiveand significant total effect oimternet
diffusion (total effect=0.152°<0001). The magnitude of the &dteffect of FDI oninternet
diffusion was small (effect size=0.07%DI showed gositiveand significant total effect on
Mobile diffusion (total effect=0.12%<0001). The magnitudef the total effect of FDI on bile

diffusion was small (effect siz€-048).FDI showed gositiveand significantotal effect on NRI
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(total effect=0.179P<0001). The magnitude of the total effect of FDIMRI was small (effect

size=0.104).

Table 413. Total effect of FD.

Total Effect Size Effect
Paths N Egfact Pvalue  ciefficient* Size* Std. Err.

Transpaency 3 0.096 <0.001 0.032 small 0.017
Corrupton 6 -0.113 <0.001 0.055 small 0.019
Internet 2 0152  <0.001 0.075 small 0.026
Diffusion

Mobile 1 0123  <0.001 0.048 small 0.021
Diffusion

NRI 1 0.179 <0.001 0.104 small 0.030

Note:* Effect size coefficients and effect size are reportedording toJ. Cohen (1988 effect
sizes can be small (0.02), medium (0.15), or large (0.35). Effect size coefficients below 0.02
considered too small for relevangyo rel.)

The total effect ofGDP per capita, along with the number of paths, thece8eze with
respective P values, and stardierror are shown in Tablel4. GDP per capitashowed a positive
and significant total effect ofiransparency (total effect=@3, P<0001). The magnitude of the
total effect ofGDP per capit@n Transparencyas medium (effect size=0.283). GIpEr capita
showed a negative and significant total effecConruption (total effect=0.473,P<0001). The
magnitude of the total effect of GO#er capitaon Corruptionwaslarge (effect size=0106). GDP
per capitashowed apositiveand significant total effect oimternet diffusion(total effect=0638
P<0001). The magnitude of the total effect@DP per capitaon Internet diffusionvaslarge
(effect size=(30). GDP per capitsshowed a positive and significant togdlect onMobile
diffusion (total effect=0.5197<0001). The magnitude of the total effect of Gp&t capitaon

mobile diffusion was large (effect size=0.375). Gp#? capiteshowed a positive and significant
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total effect on NRI (total effect=0.75B<0001). The magnitude of the total effect of Gp&

capitaon NRI was large (effect size=0.634).

Table4-14. Total effect of GDRper capia.

Effect Size Effect

Paths N Total Effect P-value . . Std. Err.
Coefficient* Size*

Transparency 3 0.402 <0.001 0.283 medium 0.040
Corruption 6 -0.473 <0.001 0.406 large 0.029
Internet 2 0638  <0.001 0.53 large 0.024
Diffusion

Mobile 1 0515  <0.001 0.375 large 0.023
Diffusion

NRI 1 0.79 <0.001 0.634 large 0.025

Note:* Effect size coefficients and effect size are reportedording toJ. Cohen (1988 effect
sizes can be small (0.02), medium (0.15), or large (0.35). Effect size coefficients below 0.02
considered too small for relevangyo rel.)

The total effect of NRI, along with the number of paths, the effect size with respective P
valuesand standard error are shown in TablE54NRI showed a positive and significant total
effect onTransparency (total effect=0.538<0001). The magnitude of the total effect of NRI on
Transparency was large (effect size=0.36lR! showed a negative astnificant total effect on

Corruption (total effect=0.631,P<0001).

The magnitude of the total effect of N&h Corruptionwas large (effect size=876). NRI
showed a positive and significant total effectioternet diffusion(total effect=0851, P<0001).
The magnitude of the total effect dRI on Internet diffusionwas large (effect size=I23). NRI
showed a positive and significant total effect\dabile diffusion(total effect=0687, P<0001). The

magnitude of the total effect fRI on Mobile diffusionwas large (effect size=072).
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Table4-15. Total effect of NR.

Total Effect Size Effect
Paths N Effect P- value Coefficient* Size* Std. Err.

Transpaency 3 0.536 <0.001 0.361 large 0.048
Corrupton 6 -0.631 <0.001 0.576 large 0.033
Internet 2 0851  <0.001 0.723 large 0.010
Diffusion

Mobile 1 0687  <0.001 0.472 large 0.018
Diffusion

Note:* Effect size coefficients and effect size are reportedording toJ. Cohen (1988 effect
sizes can be small (0.02), medium (0.15), or large (0.35). Effect size coefficients below 0.02
considered too small for relevangyo rel.)

Thetotal effect of Internet diffusion, along with the number of paths, the effect size with
respective P values, and standard error are shown in T-aleldrternet diffusiorshowed a
positive and significant total effect dmansparencytotal effect=0675 P<0001). The magnitude
of the total effect ofnternet diffusionon transparencwas large (effect size=081). Internet
diffusion showed anegativeand significant total effect oGorruption (total effect=0.686
P<0001). The magnitude of the total @ft ofinternet diffusionon Corruptionwas large (effect

size=0579).

Table4-16. Total effect ofinternet diffusia.

Total Effect Size Effect

Paths N Effect P-value Coefficient*  Size* Std. Err.
Transpaency 1 0.675 <0.001 0.481 large 0.028
Corrupton 2 -0.686 <0.001 0.579 large 0.042

Note:* Effect size coefficients and effect size are reporedording toJ. Cohen (1988 effect
sizes can be small (0.02), medium (0.15), or large (0.35). Effect size coefficients below 0.02
considered too small for relevangyo rel.)

The total effect of Mbile diffusion, along with the number of paths, the effect size with

respective Raluesand standard error are shown in TablE74Mobile diffusion showed a positive
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and significant total effect onrinsparency (total effect=22, P<0001). The magnitte of the
total effect ofMobile diffusion on Tansparency wasmall (effect size=0L09). Mobile diffusion
showed a negativend significant total effect on @ruption (total effect=0.341, P<0001). The
magnitude of the total effect dobile diffusion onCorruption wasnedium(effect size=QL97).
Mobile diffusion showed a positive and significant total effectrdarnet diffusion(total
effect=0.396P<0001). The magnitude of the total effect\dbbile diffusion oninternet diffusion

was medium (effect size=0.314).

Table4-17. Total effect of Mobile diffusin.

Total Effect Size Effect
Paths N pgect  PVAU®  ohetficients Size* Std. Err.
Transpaency 2 0.212 <0.001 0.109 small 0.064
Corrupton 4 -0.341 <0.001 0.197 medium 0.044
Internet 1 0.396  <0.001 0.314 medium  0.026
Diffusion

Note:* Effect size coefficients and effect size are repordedording toJ. Cohen (1988 effect
sizes can be small (0.02), medium (0.15), or large (0.35). Effect size coefficients below 0.02
considered too small for relevano rel.)

The total effect of transparency, along with the number of paths, the effect size with
respective Raluesand standard error are shown in TabiEB4Transparencghowed anegative
and significant total effean corruption(total effect=0.408 P<0001). The magnitude of the total

effect of transparenoyn corruptionrwvasmedium(effect size=B48).

Table4-18. Total effect size ofranspareng

Paths N Total Effect P-value Effec_t .S'ZE Effect Size* Std. Err.
Coefficient
Corruption 1 -0.408 <0.001 0.348 medium 0.061

Note:* Effect size coefficients and effect size are reported. Accordidg@mhen (1988, effect
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sizes can be small (0.02), medium (0.15), or large (0.35). Effect size coefficients below 0.02
considered too small for relevancy (no rel.).
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CHAPTER V

DISCUSSION

Thepurpose of this study was to investigate the effects of thethgsized relationshijus
key macroeconomic, IC&nd sociocultural variables corruption and transparenS8pecifically,
this study explored the relationship betweenl@iE environmentdiffusion of specific ICTge.qg.
Internet diffusion and mobile Belar diffusion), and the two macroeconomic variables of FDI and
Gross Domestic Product (GDP) per capita and its potential effects on increasing transparency and
reducing corruptionThis chapter presengsdiscussion and interpretationtbé statisticatesults
and pathanalysis othese relationshipsn the first sectiorof this chaptera brief overview of the
studyis provided The second sectigrovides a detailed discussionezch set ofariableswith

their related effest

5.1 Overviewof the Study

This study tested the hypothesized relationships among the key macroeconomic, ICT,
governance and sociocultural variables. These variables are listed in Tahla8&testing of these
hypothesized relationships was statistically analyzetgysath analysis with WarpPLS 3.0, a
structural equation modeling software package. The path model representing these relatsonships
formalized as demonstrated in Figure 2MarpPLS 3.0vas used to statistically analy#as path
model because the sofive was speciallgesigned to identify nonlinear relationships among
variables WarpPLS identifies such nonlinear relationstig conducing linear and nosinear (or

A wa r pregeessipranalysis(Kock, 2013.

The datdor the key variables ithis studywasdrawn fromseveral data sources such as the

World Bank, the World Economic Forum, Transparency International and HotStdieal



129

Dimension Data MatrixThe independerdnd mediatingariablesin the theoretical modelre
Foreign Direct InvestmenGross Domestic Bduct per capitaNetworked Readiness Index,
Internet diffusion Mobile diffusion, and Transparency. The intervening or mediating variables in
the theoretical model aidetworked Readiness Inddrternet diffusion Mobile diffusion, and
Transparency. Firtlg, themaindependent variable the theoretical modeé$ Corruption.The
national culturecontrol variables used in this study wetefstede Cultural Dnension indices of

Power Distance, Individuality, Lorgierm Orientation, and Uncertainty Avoidance.

A missing data analysis was performed prior to the statistrelysis The independent
mediating,and dependent variables were within the 10% missing data threshsldjgested by
Hair et al. (198Y. However, several Hofstedeultural Dimensionindicesexceed the missing data
threshold.To addresshe missing data, tlsi study utilized twanissing datareatmentslistwise
deletion(LD) anda modified version of mean substituticalled regional mean substitution (RMS)
imputation whichusesthe calculatd meanHofstede Cultural Bnension scores d#N geoscheme
regional groupsThelLD treatment removedll data rove which contained missing dagdements
for all four HofstedeCultural Dmensionindices. Thigesuled inthe removal ofL45 rows
(23.967%0f the dataset)sing the LD treatmentsing he RMS imputation treatmentll

independent and dependeatiables were within a 10% missing data threshold.

The datawith eachmissing data treatment was analyzed for multicollinea@tye possible
indicator ofmulticollinearityis a high Pearson correlation coefficient (r) between two or more
variablegTabachnick & Fidell, 1996 High arrelationcoefficientsamong variables the model
maysignify multicollinearity(Kock, 2013. A gener al (Faraud Gauberf 1967hou mb o

82) indicating possible multicollinearity orrelation coefficientsvherer 0@. Using WapPLS
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3.0, acorrelation matrix wagenerated with the data using both missing data treatments as part of

its analysigKock, 2013.

The correlation matces with corresponding coefficients and associatealyesfor data
using each missing data treatment are presented in Tdlbl@aRd Table-31. Analysis of the
correlation matrixesisingboth missing data treatments showed correlation coefficients among
variablesgreater than r = 0.80Based orthe RMS missing data treatment, NRhd corrugon had
a correlation coefficient of r £.888 with asignificanceevel of p <.001NRI andInternet
diffusion had acorrelation coefficient of r £.849 with asignificancelevel of p <.001GDP per
capita and Internet diffusidmad a correlation coefficient of r = 0.828 witkignificanceevel of p
<.001 Also, GDP per capita and NRad a correltioncoefficient of r = 0.829 with aignificance
level of p <.001UsingtheLD missing data treatment, NRhd corrugon had a correlation
coefficient of r =-0.907 with asignificancdevel of p <.001NRI andInternet diffusion had a

correlation codicient of r = 0.857 with &ignificanceevel of p <.001

The presence offaigh correlation coefficient between two or more variables is a possible
indicator ofmulticollinearity. While high correlation coefficients do not conclusively signify
multicollinearity, such high correlation coefficients are generally conflated with collinearity
(Douglass et al., 2003 & Michaels, 20@aham, 2008 Therefae, additional tests for

multicollinearitywereperformed.

A full collinearity test was performeah the data using each missing data treatriet
calculated the VIF values of each variable. Table presents the VIF values for each variable in
the da& using both missing data treatmehising the more relaxed threshold of a VIF=10 as

suggested bifair et al. (198yandO'Brien (2007, the VIF values for data using both missing data
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treatments did not exhibit setis bias due to multicollinearity problerdsgdditionally, block VIF
valueswhich measure the degree of vertical collinearity were calculated for each variable using
each missing data treatmemnable 313 presents the block VIF valus each variable blk with
data using the RMS missing data treatment. Taldlé Bresents the block VIF valufes each
variable block withdata using the LD missing data treatmémthe multivariate analysis literature,
a conservative recommended threshold for VIF valdesn analyzing models without latent
variables is VIF=5s suggested Iiair et al. (198). Using this recommended threshold of VIF=5,
the VIF values for the data using both missing data treatments stiggestvertical

multicollinearity exist.

The cescriptive statisticfor the datausing each missing data treatment were calculated
usingMicrosoft Excel 2010Thes t ud y 60 s mobeéwasmralyzedaisangpath model analysis
with WarpPLS 3.0Thest udy 6 s t h ewarse taincad ly zneadd eulsi ng War pPL
which looks for nodlinear relationshipamong variables. The data usimgth missing data
treatmentandtwo different resamplingechniquege.g. bootstrapping and jackknifingjas
analyzedyielding four set of resultsof the path modelThe datawith theRMS missing data
treatment antbootstrapping resamplirtgchniquedemonstratethe higher number of significant
paths with strongeaissociated valuesindicating a higher overall predicévand explanatory
quality of this particular model. The results of this model and data were used to test the hypotheses

of the study. Theesults of the hypotheses testing andlined in Table 4.6.

Theresultsof the data analysisere presented in Chapt®/. In this chapter, the

interpretation of the resslwill be provided
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5.2 Overview of Findings

The goal of this study was to investigate the relationships betwe#dTrenvironment
diffusion of two specific ICTs, and the two macroeconomic vargabfd=DI and Gross Domestic
Product (GDP) per capita and their potential effects on increasing transparency and reducing
corruption. Thedive mainindependent variables, namélgreign Direct InvestmenGross
Domestic Product per capijtiletworked Readirss Index]nternet diffusion Mobile diffusion, as
well as thenterveningvariableof Transparencgxplained80.8%(R?= 0.808)thevariancein the
governanceariable of Corruption. Furthermore, the five main independent variables explained

49.7%(R?= 0.497)of the variance in thgovernanceariable of Transparency.
5.2.1Macroeconomic Variable Findings

One of theprimary focugsof this study was to explore how thecroeconomic
independent variables affected transparency and corruption. |rilisestudy did find that FDhad
a significant effect on corruption and transparency. The macroeconomic variable of FDI did
increase transparency and reduce corruption. For each incre@&7606$P (1 SD) inFDlI, there
was an evidernincrease in transparey by 1.688% (0.096SD) and a decrease in corruption by
2.510%(-0.113SD). This finding is congruent with similar findinff®m other studiesLarrain and
Tavares (200¢4found thatFDlI, as a share of GD#s significantly associated with lower corruption
levels However, in this study, the effect sizes of FDI on these variables were relatively small. FDI
accounted for the variance in transparency of 896( %= 0.032)and 5.5% %= 0.055)in

corruption.

Thesmall effectof FDI on corruption and transparency may be attributed to the unique

relationship between FDI and corruptidost studies have investigated how levels of corruption
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affect inward FDflows (Addison & Heshmati, 20Q4CuerveCazurra, 2008Habib & Zurawicki,
2002 Wei, 2000. Generally, hese studiesave demonstratatiatthe higher levels of corruption
reduce FDI inflowsAlso, thesestudieshave given thigorruptionto-FDI relationship someegree
of specificity. In these studieshe effect of FDI on corruption has been found torioelera¢d or
mediated by sucltountry factors such assource richneg¥olstad & Wiig, 2009, concentration
of bureaucratic powgiGyimah-Brempong, 200g democratization and ICAddison & Heshmati,

2004), and the difference between host and source coufitiasb & Zurawicki, 2002

On the contrary hte effect of FDI on corruption is often less studied. Howeheamrain and
Tavares (200dandPinto and Zhu (2008tudied thigarticularrelationshipLarrain and Tavares
(2009 found thatFDI is associated with lower corruption levelfeir findings ardharmonious
with theresultsof this study increases in FDIeads to decreasesaorruption. HoweverPinto and
Zhu (2009 found tat tis relationship is not so straightforwaRinto and Zhu (200&ound that
FDI actually contributed to corruption authoritarian and poor countri¢dowever FDI reduces
corruptionas countries become more democratic. Furthermore, FDI inflows had alregitect
on more developed economies. The small effect on corrupyi¢iDl may be attributed to the

differentiated effects found I®into and Zhu (2008

GDP per capita hadlargeeffect on levels of transparency and corruption. This study found
that the macroeconomic variable of GDP per capita inctidesesparency and reduwteorruption.
For eachincrease of $19,686.41 SD) of GDP per capita, there was elevatiorin transparency
by 7.068%(0.402SD) and a decrease in corruption 1.507%(-0.473SD). The effect sizes of
GDP per capita on corruption and transparency variables were relatively large. GDP per capita
accounted fothe variance in transparency of 28.38%% 0.283)and40.6% @2 = 0.406) in

corruption. These findings correspondh other studies investigatingehelationshipbetween
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GDP per capita and corruptiofitvas and Ata (20)Ifound thatincreases itGDP per capita are
significantly associated with lowévels ofcorruption Paldam (200¥alsofound thatas countries
transfer from poor to rich economies, in term&efeasen GDP per capita, significant reductions
in corruptionare producedrlhese finding add confirming evidence tihe suggestions byinod

(1999 thatcorruption can be reduced mcreasing per capitacome.

This studyalsofound that FDI and GDP per capita had a significant and posiigeton
NRI. This finding is consistent with previous research which demonstrates that macroeconomic
variables suclasFDI and GDP per capita have a significant impact ohiltvestment and capacity
(Gholamiet al., 2006Kshetri & Cheung, 20020ECD, 1991 Suh & Khan, 200B FDI has been
shown to present host countries witlccess tmewertechnology(OECD, 199) andhasincreasd
domestic investmenn ICT (Agrawal, 2003. Additionally, Gholami et al. (2006foundthat

increases in FDI lead to growth in ICT investmemd aapacity

In thisstudy; it is demonstrated thatchFDI increase 0$26,795.® (1 SD) accounts fan
increase in the NRI bg.510%(0.151SD). However,FDI has a smalet significant effeci(&” =
.104 or10.4%) on explaininghe variance oNRI. Similarly, FDI had small but statistically
significant effects on Internet diffusion and mobile diffusion. This study found that each FDI
increase of $6,795.M@ (1 SD) accounts for an increase in Internet diffusiof.160 peoplger 100
persong0.152SD) and an increase in mobile diffusion of 5.038 people per 100 pgi®488 SD.
The effect of FDI on the explained variance of Internet diffusion was {@5%0.075) Also, FDI
has explained a small amount of the varia@ée (.048 014.8%) of Mobik diffusion.This finding
is somewhat at odds witkshetri and Cheun(2002 who showed that rapid mobile cellular phone

diffusion in China was dyen part, to large FDI inflows.
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FDI has beemronsidered as an influenti@ctor in corruption and ICT infrastructure.
However, income inequality, usually measured in GDRcppita, has beegout forth asmportant
factoras well(Dasgupta et al., 20QErumban & de Jong, 20P@nterestingly, thistudyshowed
that GDP per capita, rather than FDI, feger effectsin thisstudy; it is demonstrated that each
GDP per capitincrease of $9,686.251 SD) accounts for an increase in the NRILBY518%
(0.750SD). Also, GDP per capithas darge and significant effecé{ = 0.634 0163.4%) on
explaining the variance of NRI. SimilarligDP per capithadalarge andstatistically significant
effecton Internet diffusion and mobile diffusion. This study found that €aDi? per capita
increase of $19,686.48 SD)accounts for an imease in Internet diffusion of 17.468ople per
100 persong0.638SD) and anmcrease in mobile diffusion of 21.0p8opk per 100 persons
(0.515SD). Furthermorethe effect ofGDP per capitan the explained variance of Internet
diffusion was53.0%(&” = 0.530) Likewise, GDP per capita had a large effect oretigained
variance & = 0.375 0r37.5%) of nobile diffusion.These findings add confirming evidence to the
research bypewan et al. (2005andGholami et al. (2006w~7hich demonstrated th&DP per capita

and FDI have a positive effect on NRI.

The findingsin this studyare consistent with existing research on the effects of @DET
variablesRasiah (2006found that growth ilGDP precede growth in ICT GDP per capita
considered a surrogate for the standard of living in a co@iaasterlin, 2000Ringen, 199},
increases as overall GDReas Dewan et al. (2005ound that GDP per capita had a positive effect
on ICT diffusion.As the standard of livingsesvia increasesn income,a large portion of
disposable incomkeecomesvailable. This disposable income can be used to acquire access to
ICTs. Moreover,Billon, Marco, and Lerd.opez (2009 found that, in developing countries,

Internet costbiave a negativenpacton ICT adoption According tolTU (2011), prices for
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broadband Internet access dropped, on average, by 18%2®@8rto 2010. Also, prices for mobile
cellular services decreased by 22% during the same time period. The most significant price
decreases occurred in African nations where prices for broadband access fell by over 55% and
mobile cellular prices decreaseg dver 25%lt is quite likely thaincreases in per capita income
also providggovernments witmore tax revenues to invest in ICT infrasturet Singh, Das, and
Joseph (2007 using a model where GDP andjevernance maturity véamediated by ICT
infrastructureand other factors, found that GDP strongly influencgdwernance maturity and
readiness througlICT infrastructureAlso, Billon et al. (2009 found that GDP was one of the

major explanatory factors icountrieswith higher levels of ICT adoption
5.22ICT Variable Findings

This study investigated how three ICT varialdéfected transparency and corruption. The
three variablegcludedNRI, Internet diffusion, and mobile cellular diffusion. Indeed, this study
did find thatNRI had a significant effect on corruption and transparencylChe/ariable ofNRI
did increase transparency and reduce corruption. For each incr€a84¢1dfi SD) inNRI, there
was a demonstrated increase in transparen®438% (0.536SD) and a decrease in corruption by
14.01P%6 (-0.631SD). Furthermore, the effect 8§RI on the eplained variance dfansparency
was36.1% (&% = 0.361) Likewise,NRI had a large effect on the explained variariée=(0.576 or
57.8%) of corruption This finding is congruent with similar findingsom other studiesOpoku
Mensah (200pfound that ICTs such as Internet access improved access to inforttai@by
increasing transparencgoper (200yalsofound that ICT investmentsdilitate future levels of
increasedlemocracy andeducecorruption.Similarly, Charoensukmongkol and Mogbel (2012
found that increased ICinvestmenteduces corruption, arfturges (200¢revealed that access to

ICT promotes greater governmental transparency by removing information barriers and asymmetry.
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NRI also had large positive effects on Internet and mobile diffusion. For each increase of
0.841 (1 SD)n NRI, there was an increasa Internet diffusion of 23.296eopleper 100 persons
(0.851SD). This effect of NRI on Internet diffusion was largé% 0.723 or 2.3%). For each
increase of 0.841 (1 S NRI, there was an increase in mobile cellular diffusion of 24pketiple
per 100persons@.687SD). The effect of NRI on mobile cellular diffusion was large< 0472 or
47.2%). These findings are similar to other studies investigating ICT environment and ICT
diffusion. Jakopin and Klein (20)%stablislkedthat two components of the NRI, regulatory quality

and markeenvironment, significantly benefit Internet diffusion.

The ICT variable of Internet diffusion had a large and significant effect on transparency and
corruption. For each increase of 27.372 per 100 pexsolmgernet diffusion (1 SD), thengas a
demonstated increase in transparency dy86 726 (0.675SD). Furthermore, the effect of Internet
diffusion on the explained variance of transparency48sk% (4 = 0.481) Also, for each increase
of 27.372peopleper 100 personn Internet diffusion(1 SD), theravas a marked redtion in
corruption by 15.239%0.686SD). Likewise, Internet diffusiondd a large effect on the explained
variance & = 0.579 0157.9%) of corruptionThe results of this studyirror thefindings of similar
studies on Internet acceasd transparencyarciaMurillo (2010 found thatseveral developed
countrieshave moved toward greatieansparency by publishing information on théernet
concerninggovernmental issueSimilarly, S. M. Johnson (199&ndCuillier and Piotrowski

(2009 showedhat the Internet expands public access to government information.

Interestingly, mobile cellular diffusion hadveakereffect on transparency and corruption.
For each increase of 40.9f6&opleper 100 persons in mobile cellular diffusion (1 SD), there was a
marginalincrease in transparency by 3.770.212SD). Furthermore, the effect ofobile cellular

diffusion on theexplained variance of transparency diffusion W&$% (&* = 0.109). Also, for
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each increase d@0.961peopleper 100 person imobile cellulardiffusion (1 SD), there was a
notablereduction in corruption by.575% (0.341 SD). Likewise,mobile cellulardiffusion had a
mediumeffect on the explained varianc® € 0.197 or 19.7%) of corruption Additionally, for each
increase of 40.96fieopleper 100 persons in mobile cellular diffusion (1 SD), there was a marginal
increaseon Internet diffusiorby 10.83® people per 100 perso(®396 SD. Furthermore, the effect

of mobile cellular diffusion on the explained variancénsérnetdiffusion was31.8% (&° = 0.314).
These results seeto point to the fact that mobile cellular access hgseater impact on ¢h

diffusion of Internet accesBideed,according tdkenichi (2004, mobile cellular phone diffusion

leads to increasdiffusion of Internet access.

However, t is important to note that for each increasd0 people having mobile cellular
subscriptionsthere areonly 10 additional people acquiririgternet acces®aliamounelLutz
(2003 suggestedhat differences between communication technology (e.g. mobile phones) and
information technology (e.g. the Internet) have become bluxtady mobile cellular consumers
cannow access data and infornm@t via mobile phonef@H.-W. Kim et al., 200Y. For instance, in
Japan, pproximately 40% of the population accesses the Internet via mobile plk@rashi,
2004). However, this dissertation did niotd strong evidence to support the convergence of these
two ICTs. In fact, thiglissertation shows that the two ICTs are distinctly different in their effects on

transparency and corruption.
5.23 Control Variable Findings

Given the potential influences of national cultural differences,douensions of the
HofstedeCultural Dimensinsframeworkwereused as national culture control variabl@aly

Hof stededs power distance index and uncertai

n
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effect on corruption. For eadl8.094 point increase in power distaiftesD), there was smal
increasen corruptionby 1.444% (0.065SD). Furthermore, the effect pbwer distancen the
explained variance aorruptionwas4.5% (& = 0045). Additionally, for each 20.829 point
increase in uncertainty avoidance (1 SD), there was a sraadhsen corruption by 1.888%0(085
SD). Similarly, the effect oluncertainty avoidancen the explained variance of corruption was

2.4% (& = 0024).

The effects of these two Hofstede Cultural Dimension indices are very small compared to
the effects of otherariables within thes t u dhgodescaimodel. Theseffects may be explained
throughtheir relationshi with corruption andther ICT variables within the mod&ome studies
havefound that Hofstede Cultural Dimensionsupicertainty avoidance and masnoity are
associated with higher levels of corruptidptusted, 1999Kimbro, 2002 Robertson & Watson,
2004). Similarly, Getz and Volkema (2005howed thapower distance and uncertainty avoidance
were positively associated with corruptiéidso, aher sudies have demonstratedw these two
Hofstede Cultural Dimension indiceffectICT usage and adoption. For examfdeymban and de
Jong (200bshowedthatpower disance and uncertainty avoidarinuence ICT adoption.
Likewise Straub et al. (199&uggestdthat power ttance and uncertainty avoidance accetort
differences in @anail usagelastly, de Mooij and Hofstede (20)2tatel thatuncertainty avoidance
affectssuchICT variablesas embracement of the Internet andaweership of computers and
mobile cellular phoned he effet of theseawo Hofstede Cultural Dimension indices on corruption
may be a result of their effect on the ICT variables within the mdtielyear was also used as a
control variable in order to control for potential multiple year effects. However, thegeaiole
did not prove statistically significanb (= @81, P=0.190) in the data analysiglicatingthat no

multiple year effects were found in this study.
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524Tr ansparencyo6s effect on Corruption

One focus of this study was amgmenthe existingoodyof researclon how transparency
affects levels of corruption. Indeed, this study did find that transparency had a significant negative
effect on corruption. For each increas®@79(1 SD) intransparencythere was a demonstrated
decreasén corruptionby 9.063% (-0.408 SD. Furthermore, the effect of transparency on the
explained variance of corruption was 34.8%=< 0.348).This findingwas expected and consistent
with similar findingsfrom other studis. Initiatives thatncreasdransparency he been shown to
be an effective anttorruption tool(Bertot et al., 2010 Similarly, Brunetti and Weder (2003
foundastrong association betwe#&ransparencyhroughgreater press freedom aretiuced
corruption Conversely, dack of transparenciends toexacerbatearruptionrelated problems

(Kolstad & Wig, 2009.
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CHAPTER VI

CONCLUSION

The focus of this study was to investigate how ICTs affect levels of transparency and
corruption. This studysignificantlyadds tahe existing body of research bgnfirming the effects
of ICTs on improving transparency and governadcaerou, 1998Krueger, 20020poku
Mensah, 2000Soper, 200). Additionally, this study explores the interrelated effects of ICT,
macroeconomic, and national sociocultural variables on transparency and corSpgicfically,
this studyincreaseshe existing body of research oarruption by providingonfirmatory evidene
of how corruption andransparencyre affected by three ICT variabl®$Rl, Internet diffusion, and
mobile cellular diffusionin the first sectiorof this chaptera s ummary of the stud
is provided The second sectiqorovides abriefds cussi on of the studyds |
section of this chapter outlinéseoreticaland practical implications with directions for further

researchThe fourth section provides a summafthis chapter.

6.1 Summary

Indeed, thisstudyfound thatthe degrego which a country is positioned to use its ICT
infrastructure for international competitivenggsmeasuredhroughthe Networked Readiness
Index (NRI) published in thé&lobal Information Technology Report kdyet World Economic
Forum, has a sging effect on the levels of corruption and transparefd@.84lincrease in the NRI
resulted in alecreasén corruption by 14.017%Also, an increase in NRI b§.841resulted in an
increase in transparency by 9.423Phese findings reinforce what othssholarshave found
concerning theositive effect of ICT infrastructune reducing corruption and increasing
transparencyCharoensukmongkol & Moqgbel, 2012oper, 2007Soper & Demirkan, 20)2ICTs

have been shown to be atan democratizatiofiOpokuMensah, 2000Soper, 200yand a device
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that facilities and improves political involvemédhtrueger, 20022006 Norris, 200), thereby

increasing transparency

Not surprisingly, the NRI also hadarge positive effect on Internet and mobile diffusion.
Each increase in the NRI by 0.841 resulted in an increase of Internet diffusion of 23.296 people per
100 persons. Similarly, eacharease in the NRI by 0.841 resulted in an increase of mobile cellular
diffusion by 24.141 people per 100 persdfshetri and Cheung (20pfund thattwo components
of the NRI,market opennesmdgovernment initiativesstimulated the diffusion of mobile
communications in Chindn this study, the NRI had large explomgt@ower on levels of Internet
diffusion (&% = 0.723 or 72.3%nd mobile diffusiofd” = 0.472 or 47.2%)Jakopin and Klein
(201)) foundthat two components of the NRI, regulatory quality and etaekvironment,
significantly benefit Internet diffusiomprovements innfrastructure intensifynarket competition
and reduceosts of goods and servioggsgghion & Schankerman, 1998uch as Internet access and

mobile cellular services.

Interestinglythe rate oimobile phone diffusiomiminishes aunits of NRI increaseds
shown inFigure 4.8 In the datanalysisthe rate oimobile cellulardiffusion plateaued and
eventually began to decreasdasels ofNRI increasedThis behavior of mobile cellular diffusion
suggesta saturation point. Thimobile cellular diffusiorsaturatiorpoint occursbetween 1.5 and 2
standard deviations above the meaNRI. Such a saturation point suggests tintries witha
higherlevel of NRI havebarriersthat prevent higher rates wiobile cellular diffusion. fiese
barriers are most likelo betechnological and markelriven Gruber and Verboven (20piound
that spectrum capacity had a major impactifiusion of mobile cellularcommunication.
Additionally, Boretos (200yfound that, apart from the very young or very old, almost every

European was using a mobile phone. Europe has reached an apparent saturatiespieabeing
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one of the early adopt®of mobile communication technology and leadaractive mobile

accountgBoretos, 200).

The NRI is a composite index tifree component indexesnvironment, readiness, and
usage Given the amalgamated nature of such an index, it is important to examine particular
elements within the n d eompanentsin any discussiorthatinvestigaesthe effects of ICT
infrastructure, it is important to explon@w particular technologies within the ICT domain
moderate or mediate such relationships. This studyeegbkwo particular ICTdnternet diffusion

and Mdoile diffusion.

Internet diffusion as measureithrough thdnternet users (per 100 peopledicator from
the World Bank World Development Indicatphsd a significant effect amansparency and
corruption.Internet diffusion had a strong positive effect on levels of transparBgagcreasing
Internet diffusion by27.372 per 100 persorthierewasan increaseni transparency by 17.581%
this study,Internet diffusiorhad large exploratory power (48.1%) on levels of transparency.
Furthermorelnternet diffusion had strong negativeffect on leves of corruption.By increasing
Internet diffusion by27.372 people per 1Qiersors, corruptionwas reducety 15.239%
Additionally, Internet diffusiorhadlarge exploratory poweb{.9%6) on levels otorruption These
results confirm what ber scholars have found on the effects of Internet access on transparency and
corruption(Cuillier & Piotrowski, 2009GarciaMurillo, 2010, S. M. Johnson, 199&turges,

2004).

Unexpectedlymobile cellular diffusionas measuretthrough theMobile cellular
subscriptions (per 100 peopliedicator of the World Bank World Development indicajdrad

muchweaker effects on transpareraryd corruptionincreasing mobile cellular diffusion #0.961
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people per 100 personssulted in anegligibleincreasean transparency by 3.724. Likewise,
increasing mobile cellular diffusion by 40.961 people per 100 persons resulted in a reduction in
corruption by 7.575%t is possible thasuchminor effects on transparency and corruption are
related to the nature of mobile cellular usenichi (2009 found thatmobile Internetisage waa

more timeenhancing activitye.g. access augmented some other activitypther words, mobile
Internet usage was nptimarily for information seekingRather, it was foentertainmentSuch a
postuldion would explain the marginal effect of mobile oddlr diffusion on transparency.

Although mobile cellular diffusion has a negligible positive effect on transparency, mobile cellular
diffusion hasa moderate negative effect on corroptiThis negativeffect may be the rekof

mobile cellular diffusionjncluding mobile Internet usage on other devices such as computer

laptops, and tablets.

This study found that for each increase of 40.961 people per 100 persons in mobile cellular
diffusion, there vas a moderate increase in Internet diffusion of 10.839 people per 100 persons.
Additionally, mobile cellular diffusion explained the level of Internet diffusion by 31 A%&
study found results similar Beilock and Dimitrova (2003n whichopenness of infrastructude
namely, densities of mobile telephones and personal compufas/ed to bean important
determirant of Internet usag&lany mobile cellular customeexcess data and information via
mobilecellular technologies such peonesand cellular data cardbl.-W. Kim et al., 200Y. In
Japan, for instancepgroximately twaefifths of the population accessé Internet via mobile
cellular technologyKenichi, 2004.Ass een i n t hi Bcreadediadoess o the latsrnet t s
leads to significantlecreasgin corruption.It is possible that the effesodf mobile cellular diffusion
ontransparency ancorruptionare mediated through Internet diffusioHowever, lhe resultsn this

study do notonclusively demonstratais. In this study, the effect of mobile cellular diffusion on
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transparencywhen meditated through Internet diffusjovas slighly greatef b 2=6 8350.1@0)

than the direct effect of mobile celluldri f f usi on on t r a’A0slP8al@nehecy ( b
contrary the effect of mobile cellular diffusion on corruptjevhen meditated through Internet
diffusion, wasmuch lower{ b -0= 1 4=0.081) than the direct effect of mobile cellular diffusion

oncorruption( b -0.341, *=@.197).

As shown in the descriptiv&atistics in Table 4.3diffusion of mobilecellularphone
subscription$ias dramatically increase@eiger and Mia (200%etailedthat based on ITU data,
mobile communications have boomed in developing counles data irthis study mirrors the
finding of Geiger and Mia (2009 mobile cellulardiffusion greatly surpasseddternet diffusion.

The diffusion of mobile cellulacoupled withsuch things asobile commerce (rsommerce) has
become an important modality for receiving informati@eiger & Mia, 2009. Mobile
communicatiorhas facilitated access to the Internet in developed and developing countries as well

(Kenichi, 2003.

Severaimacroeconomigactors influence ICT infrastructure and diffusi@holami et al.,
2006 Kshetri & Cheung, 20020ECD, 1991 Suh & Khan, 2008 This study als@xamined how
FDI and GDP per capitaffected ICT infrastructure and diffusionhe results of thistudyshowed
that FDI has a marginal positive effect on ICT infrastructure. For example, imgr&&3 by
$26,795.7%nly accountedor an increase in the NRI by 2.510%imilarly, this study found that
each FDI increase of $26,795.@8ly accounted for marginatéreasein Internet diffusion4.160
people per 100 persons) amwbile diffusion(5.038 people per 100 perspniDI hasbeen show
to present host countries with access to newer techn@@iggD, 199]. In addition,Gholami et
al. (2006 found that increases in FDI lead to growth in ICT investment and capasity

demonstrated bgrawal (2003, increased foreign investment fosters domestic investment which
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translates to improvements in physical infrasture andhe political and business environment
promoting ICT growthHowever, this study did nalemonstrate that the availabildy newer
technologie®r the increase in ICT capacitigsough FDI inflowsequate to the utilization or

diffusion of sith technologies.

Another inportant findingin this study ighat GDP per capita demonstrsédarger effect
on ICT infrastructure and diffusion. For exampmach GDP pecapita increase of $19,686.25
accoungdfor an increase in the NRI by 10.518Mternet diffusion ¢ 17.463 people per 100
personsand an increase in mobile diffusioh21.095 people per 100 persons. Furthermore, GDP
per capitehad largeexploratory power on the NR68.4%) Similarly, GDP per capita had large
exploratory power oimternet diffusion $3.09%9 andmobile diffusion(37.5%).Theseresults
confirmfindingsby Dewanet al. (200% andGholami et al. (2006which demonstrated that GDP
per capitehave goositiveeffect on IT infrastructure and diffusiorsimilarly, Billon et al. (2009
showedthat GDP was major explanatory factor in countries with higher levels of &option.
Additionally, Norris (200) stated that economic development increases civil engagement and

stimulates diffusion of technologies, including the Internet.

Income inequality may be a possible cause for the strong effect of GDP per capita on ICT
infrastructure and diffusion. ldeveloping countries, Internet cosesgativelyimpact ICT adoption
(Billon et al., 2009. GDP percapitais considered a surrogate for the standard of liand
economic outpuin a country(Easterlin, 2000Ringen, 199} As the standard of living rises, a
greatemroportion of income becomes availalbteacquire access to ICTshis gowth in GDP, and
hence GDP per capitprecedes growth in ICihfrastructure and diffusio(Rasiah, 2006Ringen,
1991). Furthemore,pricesfor broadband Internet access and mobile cellular services haweed

According tolTU (2011), Internet access prices have dropped by 18%, on avémage2008 to
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2010.During this same time periogrices for mobile cellular services deased by 22%n

African nations, where the most significant price decreases occhroaalband access fell by over
55% and mobile cellular prices decreased by over. Z&fditionally, ths increasen per capita
incomemayprovide more tax revenuesgovernments to invest in ICT infrastructuFar
governmentsGDP strongly influenced-governance maturity and readiness through ICT

infrastructurgSingh et al., 2007

It has been suggested BgliamounelLutz (2003 that differences between communication
technology (e.g. mobileellularphones) and information technology (e.g. the Internet) have
become blurreddowever, this study did not find strong evidence to supperttimvergence of

these two ICTs in terms of their effects on transparency and corruption.

Some scholars have explored hpetential influences of national cultural differences
influence ICT adoptiofde Mooij & Hofstede, 200Zrumban & de Jong, 2006traub et al.,
1997. This study found that power distance and uncertainty avoidance had a negligible effect on
corruption. In his study, power distance had a marginal positive effect on corru@toruption
increased by 1.444% for eatB.094 point increase in power distanthis finding isconsistent
with Getz and Volkem&001) who showed thgbower distance and uncertainty avoidance were
positively associated with corruptiodowever, in this study, power distancall@anegligible
explanatory power on corruptigé® = 0.0450r 4.5%. Similarly, uncertainty avoidandead a
marginal positive effect on corruption. Corruption increased by 1.888% for each 20.829 point
increase in uncertainty avoidanté&ewise, other studies have found that greater levels of
uncertainty avoidancare positively associated with higher lesvef corruption(Husted, 1999
Kimbro, 2002 Robertson & Watson, 20Dp4However, in this studyncertainty avoidandead a

negligible explanatory power on corrupti@if = 0.024 or 2.4%)
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The effects of thessvo Hofstede Cultural Dimension indices on corruption may be a result
of their effects on the ICT variables within the model. Other studies have demonstratedime
cultural differencesiaveeffects on ICT usage and adopti@mumban and de Jong (20G$howed
that pwer distance and uncertainty avoidance influence ICT ado@&iomlarly, Straub et al.

(1997 put forward that power distance and uncertainty avoidance asdoudifferences in anail
usage. Additionallyde Mooij and Hofstede (20p&lentified that uncertainty avoidance was related
to such things as embracement of the Internet and the ownership of computers and mobile cellular

phones.

A secondary focus of this study was to add to the existing literature on how transparency
affects levels of corruption. This study did find that tramepcy had a significant negative effect
on corruption. Increasing transparency by 0.879 reduces corruption by® B&3hermore, the
effect of transparendyasmoderateexplanatory power on corruptiga® = 0.348or 34.8%. Such a
finding was expected and consistent with similar findiings other studiesTransparency makes it
more difficult to hide corrupt practic€é\kpan-Obong, Alozie, & Foster, 201 ®ertot et al., 2010
Cho & Choi, 2005Kolstad & Wiig, 2009. Transparencynitiatives have been shown to be an
effective anticorruptioninstrument(Bertot et al., 2010 Also, there is astrong association between
transparency througireater press freedom alwaver levels ofcorruption(Brunetti & Weder,
2003. On the contraryalack of transparencyas been showto intensify corruptionrelated

problems(Kolstad & Wiig, 2009.

6.2 Limitations
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This study examinethe effects omacraconomicand ICTvariableson corruption and
transparencyHowever there are more avenues of research on this tdpis.study did not
separate the countries into distant clusters by geographic region, languages, afktede
Dimensionrankings, oother sociocultural variables suchlegels ofliteracy orpoverty Such
factors, in addition t¢CT infrastructure and diffusiortould have an effect dransparency and
corruption Vinod (1999 found that schooling and income inequality are more relevant in fighting
corruptionratherthan Internetise Corruption is not merely a factor of available information.
However, thdinding of Vinod (1999 did not diminish other studieghich foundthataccess to
information via tle Internet was effective in reducing corrupt{@iRienzo, Das, Cort, &
Burbridge, 2007GarciaMurillo, 2010). It does suggest, however, that the Internet and similar
information technologies provid®me intervenig effect oncorruption(Schroth & Sharma, 2003
It is possible that theeduction of corruption requires more fundamental changether aspestof

asocietycoupled withimprovements inCT infrastructure and diffusian

In this study, extra statistical and explanatory power may have been achiexeahtiging
additionalyearsof the Networked Readiness Index; however between 2004 and 2005%ttiedm
for calculating the NRthanged significantlyAdditionally, otherICT indicators couldave been
added for robustness such as number of ratitevisions or personal computeper inhabitants.
Sincethis study focuses on Internet and mob#dlulardiffusion indicatorsit wasdecideal not to
useothersuch indicatorsin future research on this topic, the use of other sutibatorsmay
increase additional understanding of the relationships between ICT variables, transparency and

corruption

6.3 Implications and Future Research



































































































