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ABSTRACT

Oneoftheobjectivesofthisarticleistoinvestigatetheextenttowhichseveralfactorsthatmight
affectelectroniccommerce(EC)usageareimplementedandECisusedinadevelopingcountry.The
articlealsoaimstoidentifythefactorsthatactuallyinfluencetheuseofECinadevelopingcountry
context.Theauthorusedannualsurveydataobtainedovera5-yearperiodfrom2009to2013totest
severalhypotheses.Thisisprobablythefirstarticletoassessthechangesinthesefactors’effectson
firms’usageofECoverseveralyears.Findingssuggestthattherearemajorgapsintheimplementation
ofthesefactors.TherewerenomajorchangesordevelopmentsintechnologyavailabilityandEC
infrastructureoverthefive-yearperiod.Infact,therewasageneraldeteriorationintheotherfactors
thatcouldfacilitateECusage.Inaddition,therewerenochangesintheextenttowhichECwasused
overthesameperiod.Implicationsofthesefindingsformanagersandresearchersarediscussed.
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INTRoDUCTIoN

Thenewcenturyhasseenarevolutionarychangeinthewaybusinessandtradeareconductedover
electronicchannels.Usersinleast-developedanddevelopingcountriesareincreasinglyaccessingthe
Internetviaterminalsandmobiledevices.TheuseoftheInternetandmobileapplicationsareexpected
toincreaseexponentiallyinthefuture.Thisprovidesgreatopportunitiestoutilizethepowerofthe
Internetandotherformsofinformationandcommunicationtechnology(ICT)toadvancethesocial
andeconomicdevelopmentofdevelopingcountriesaroundtheworld.Despiteevidenceofproductivity
gainsinseveralareas,companiesindevelopingcountriesarenotalwaysmaximizingtheuseofthese
technologies(WorldTradeOrganization,2013).DevelopingcountriesshouldfullyembraceECto
realizeseveralimportantbenefits,includingimprovedeconomicandsocialdevelopment,increase
inproductivity,reductioninoperatingcostsforbusinesses,andintegrationoftheireconomieswith
theinternationalmarkets(Alyoubi,2015;WorldTradeOrganization,2013).Infact,suchgainsare
alreadybeingevidencedinsomecountriessuchasIndia(Turban,King,Lee,Liang,&Turban,2015).

EventhoughEChasthepotentialtoprovidegreaterbenefitstobusinessesandconsumersin
developingcountriesthanindevelopedcountries,thispotentialhasnotbeenfulfilledinmanyofthese
countries(Kshetri,2007;Molla&Heeks,2007;WorldTradeOrganization,2013).Severalfactors
havebeencitedforthedevelopingcountries’failuretoreapthesebenefits,includingfinancial,legal,
andphysicalinfrastructurebarrierstoimplementation(Kshetri,2007;Tan,Tyler,&Manica,2007;
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Abou-Shouk,Megicks,&Lim,2013),aswellasfactorssuchasmanagementattitudesandculture
(Abou-Shouketal.,2013).

MostoftheliteratureontheadoptionanduseofECconsistsofstudiesconductedindeveloped
countriessuchastheUS,Europe,andScandinavia.Thefindingsofthesestudiesarenotnecessarily
applicabletodevelopingeconomies,sincethefactorsdrivingtheadoptionofECandthebarriersto
adoptiondifferacrosscountries(Kartiwi&MacGregor,2007).PreviousstudiesonECindeveloping
countrieshavemainlybeenconductedinLatinAmerica,Asia,andAfrica.However,thereisstilla
lackofsystematicresearchonissuesrelatedtothee-readinessofsmallandmedium-sizedenterprises
(SMEs)indevelopingcountries(Fathian,Akhavan,&Hoorali,2008;Huy,Rowe,Truex,&Huynh,
2012;Abou-Shouket al., 2013).Such researchon small islandeconomieshasbeenparticularly
missingfromtheliterature(Molla,Taylor,&Licker,2006).Therefore,theobjectivesofthisstudyare:

• ToinvestigatetheextenttowhichseveralfactorsthatmightaffectECusageareimplemented
andECisusedinadevelopingcountry.Theauthordoesthisbyanalyzingannualsurveydata
obtainedfromfirmsinNorthernCyprus(NC)between2009and2013.Theanalysisofyearly
dataallowsresearcherstodetectdevelopmentsorchangesinthecharacteristicsofthetarget
population.Totheauthor’sknowledge,thisisthefirststudyinthisareathatusedmorethanone
year’sdataonfactorsrelatedtotheuseofECandECusage.

• TodeterminethefactorsthatactuallyinfluencetheuseofECinadevelopingcountryovera
5-yearperiod.

• Tomakepolicyandresearchrecommendationsbasedonthestudy’sfindings.

UnderstandingthedeterminantsofECusageinNChasbothpracticalandresearchimplications,
whicharediscussedinmoredetailattheendofthearticle.TheislandofCyprusisstrategicallylocated
atthecrossroadsofthreecontinents.Thishasallowedthesouthernpartofthecountry,whichhas
joinedtheEUin2004,tobecometheEU’skeytradinghubintheEasternMediterranean,providing
apointofexchangebetweenEurope,Africa,andAsia.Asamajortransshipmentcentre,theisland
providesimportantbenefits tomanufacturerswithEuropean,MiddleEastern,andNorthAfrican
exportactivities,allowingthemtostreamlinetheirsupplychainactivities(CyprusProfile,2015).

However,theeconomyofNChasnotnearlyfulfilleditspotentialafterthedivisionoftheisland
in1974.According toseveralUNDPstudiesconductedonbehalfof theEuropeanCommission,
the division between the two sides of the island has created big discrepancies between the two
economiesintermsofGDPgrowthandGDPpercapita.Therearealsobigdifferencesbetweenthe
twocommunitiesintermsofprivatesectordevelopment.TheembargoesfacedbyNCrestricttrade
andinvestmentopportunities.Toclosethegapbetweenthetwosides,theEUcommissionhasoffered
grantprogramstoNCtohelpdeveloptheprivatesectorandimproveitse-readiness.TheUNDPstudies
alsoidentifiedICTdevelopmentasanimportantfactorforincreasingtheproductivityofallsectors,
especiallyhighpotentialservicebusinesses.Accordingly,theUNDPstudiesidentifiedanumberof
strategiesin2005todevelopE-businessandICTinNC.Furthermore,itdeclaredthatagrantscheme
wouldbesetuptosupportorganizationsimplementingprojectsinlinewiththeproposedE-business
andICTstrategies(EuropeanCommission,2006).

Thisstudy’sassessmentofthefactorsinfluencingECusageinNCovera5-yearperiodwill
createabetterunderstandingoftheeffectsofsuchECandICTinitiativesoveranextendedperiodof
time.Withtheongoingnegotiationsgainingpacein2015,theresolutionofthedecades-oldconflict
intheislandwillputthenorthernpartoftheislandonthemapformanyEuropeanandotherforeign
companiesdoingbusinessintheregion.Therefore,understandingtheECclimateinNCisimportant
forbothlocalandforeignfirms.Itcanalsohelpotherdevelopingcountriesintheregiontoformulate
strategiestoencourageadoptionofECandICTtocontributetotheireconomicgrowth.

Inaddition,sincemostof thepreviousempiricalresearchin thisareafocusedondeveloped
countries,thisstudywillcontributetoeffortstodevelopstrongerECtheoriesfordevelopingcountries.
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Thisisespeciallyimportant,sincepreviousresearchsuggeststhatITadoptionindevelopedcountries
maynottransferwelltodevelopingcountries(Nasco,Toledo,&Mykytyn,2008).Totheauthor’s
knowledge,asimilarstudyonNCfirmshasnotbeenconductedbefore.

Sincetherearevariousterminologiesanddefinitionsintheliteratureassociatedwiththeuse
ofInternet-basedinformationtechnologiestoconductbusiness(seeTable1intheAppendix),itis
importanttodefinethetermsusedinthisstudy.ICTsaredefinedas“adiversesetoftechnological
toolsandresourcesusedtocommunicate,andtocreate,disseminate,store,andmanageinformation”
(Blurton,1999).ECrefersto“usingtheInternetandintranetstopurchase,sell,transport,ortradedata,
goods,orservices”(Turbanetal.,2015).ThisstudyadoptsthisdefinitionofECandoperationalizethe
ECusageconstructwiththefiveitemsfoundintheWorldEconomicForum’sGlobalCompetitiveness
Survey(seeTable2intheAppendix).Thisconstructanditscorrespondingitemsareconsistentwith
Turbanetal.’s(2015)definitionofEC.

STUDy FRAMEwoRK AND LITERATURE REVIEw

TornatzkyandFleischer(1990)describethetechnology–organization–environment(TOE)framework
intheirbookThe Processes of Technological Innovation.TheTOEframeworkonlyrepresentsone
segmentoftheentireprocessofinnovation,explaininghowthefirmcontextaffectstheadoption
andimplementationofinnovations.Theframeworkincludesthreetypesofcontextsthatareposited
toinfluencetechnologicalinnovation:thetechnologicalcontext,theorganizational context,andthe
environmentalcontext.Thetechnological contextinvolvesboththetechnologiesthatthefirmuses
andtheonesitdoesnot,butwhichareavailableinthemarketplace.Theorganizational contextdeals
withthecharacteristicsandresourcesofthefirm,includingorganizationalstructure,communication
processeswithinthefirm,firmsize,andslackresources.Theenvironmental contextincludesindustry
structure,theavailabilityoftechnologyserviceproviders,andgovernmentregulation(Baker,2012).

AccordingtoseveralauthorssuchasZhuandKraemer(2005),PanandJang(2008),andSila
(2013),theTOEframeworkisaneffectivemodeltoanalyzethefactorsaffectinge-businessuse.
Alongwithinstitutionaltheoryandinnovationdiffusiontheory,theTOEframeworkisoneofthe
most frequentlyused frameworks in information technology (IT)adoption research (Sila,2013).
TheframeworkisconsistentwithRogers’innovationdiffusiontheory,whichincludestechnological
characteristicsandfirms’internalandexternalcharacteristicsasdriversfortechnologydiffusion(Zhu
&Kraemer,2005;Pan&Jang,2008).Inpreviousresearchthatusedthisframework,thespecific
factorswithineachcontextvariedacrossdifferentstudies(TeoRanganathan,&Dhaliwal,2006).In
thisstudy,thesethreecontextswereoperationalizedasfollows,consistentwiththeTOEframework
and the relevant literature: technological context (EC infrastructure, technology availability),
organizationalcontext(capabilities,firmsize),andenvironmentalcontext(regulatoryenvironment,
intensityofcompetition).

Acomprehensivereviewoftheliteraturehasrevealedthatasystematicanalysisofthefactors
affectingECadoptionandusageindevelopingcountriesisstilllimited.Theauthorsummarizedten
ofsuchpreviousstudieswithsimilarobjectivestothisstudyinTable1.GrandonandPearson’s(2004)
surveyofChileanfirmsrevealedseveralfactorsthatdifferentiatedECadoptersfromnonadopters.
ThesefirmsfacedmoreexternalpressuretoimplementECandhadmorefinancialandtechnological
resourcesforimplementation.TheyviewedECascompatiblewiththeirpreferredworkpracticesand
existingtechnologyinfrastructure.Inaddition,thesefirmsperceivedECasbeneficialtotheirfirms
andaimed to increasemanagerialproductivityandsupport strategicdecisions throughadoption.
Kaynaketal.(2005)specificallysoughttodeterminetheinfluenceofthesebenefitsonECadoption
with a survey of manufacturing SMEs in Turkey and found perceived benefits to be significant
factors,inlinewiththefindingsofGrandonandPearson(2004).MollaandLicker(2005b)usedthe
PERMmodeltotesttheeffectsofamorecomprehensivesetofadoptionfactorswithinadeveloping
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countrycontext,whichwaslaterreplicatedandextendedbyTanetal.(2007).Thismodelconsisted
offactorsrelatedtobothperceivedorganizationale-readinessandperceivedexternale-readiness.

SomeoftheotherstudiesfollowingthesehaddifferenttheoreticalapproachestoECadoption
andutilizedadifferent(thoughoverlappingtoacertainextent)setofadoptionfactors.Forexample,
Alametal.(2007)utilizedinnovationdiffusiontheory,whereasNascoetal.(2008)andGhobakhloo
etal. (2011)used the theoryofplannedbehaviorand theTOEframework, respectively.Among
morerecentstudiesinthisarea,Chanetal.(2012)andOliveiraandDhillon(2015)analyzedthe
effectsofseveralfactorsnotonlyonadoptionbutalsoonroutinizationofe-collaborationtoolsinthe
supplychain.WhileOliveiraandDhillon(2015)mainlyreliedontheTOEframework,Chanetal.
(2012)derivedthesefactorsfrommultipletheoreticalperspectives,includingtheTOEframework,
interorganizationalrelationships,andtheunifiedtheoryofacceptanceanduseoftechnology.

AnanalysisofTable1revealsthat,evenwithinsuchasmallpoolofempiricalstudiesconductedin
developingcountries,studiesdifferfromeachotherintermsofhowtheydefineECadoptionorusage,
thetheoriesused(ifany),thesetofECfactorstestedorextracted,andthesamplesandmethodologies
utilized.Inaddition,thevariablesusedweredifferentevenwhenthesametheorywasutilized(e.g.,
seeGhobakhlooetal.,2011andHuyetal.,2012).Suchinconsistenciesacrossthesestudieslimit
theresearchers’ability tomakedirectcomparisons.ThesetoffactorsextractedfromtheGlobal
CompetitivenessReportsurveysareconsistentwiththefactorsusedinsomeofthesestudiesandthe
generalITadoptionliterature.Unlikethesestudies,however,thisstudy’sapproachallowsfordirect
comparisonsofECusagefactorsandECusageacrosscountriesandyears,sincethesamesurveyis
administeredinover140countrieseveryyear.Infact,theauthorhasnotfoundotherstudiesinthis
area,bothinthedevelopinganddevelopedcountrycontext,thatanalyzethechangesintheeffects
ofECusagefactorsoverseveralyears.Thefollowingsectiondiscussesthesefactorsinmoredetail.

Technological Context
Technology Availability
The TOE framework suggests that the technologies used by a firm contribute to the adoption
process,sincetheyconstrainthescopeandspeedoftechnologicalchangethefirmcanimplement.
Thetechnologiesthatarenotcurrentlybeingusedbythefirmalsosettheboundariesofpotential
technological improvements for the firm (Baker,2012).A firm’s response to radical technology
may take several forms suchasoverlooking the technology, scrutinizing it, formingalliances to
usethetechnology,experimentingwithitonalimitedbasis,oradoptingit(Srinivasan,Lilien,&
Rangaswamy,2002).Previousstudieshaveshownthatfirmsthataremoreproactiveintheirapproach
toITassessnewprocessinnovationsmoresystematicallyandaremorelikelytoadoptthem(Jun&
Kang,2009).Firmsoftenanalyzetheopportunitiesandthreatsnewtechnologiesmayposetothem
andmayadjusttheirstrategiestoeitherusethesetechnologiesorfendoffthethreatscreatedbythem
(Srinivasanetal.,2002).

Sincefirmsindevelopingcountriesareanintegralpartoftheinterdependentandcompetitive
globalbusinesssystem,theyhavetousetechnologyasastrategictooltosurviveandgrowaswell
(Sharif,1997).However,theirabilitytodosoisofteninhibitedbylackofavailabletechnologies,
suchasinsufficientaccesstocomputers,softwareandhardware,andaffordabletelecommunications,
aswellassecurityissuesandlowlevelsofECusagebysupplychainpartners(Kapurubandara&
Lawson,2008).Access tosuch technologies isconsidered tobeaprerequisite to ITadoption in
developingcountries(Datta,2011).Therefore,thisstudyposits:

H1:Technologyavailabilityhasadirect,positiveeffectonECusage.
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EC Infrastructure
TelecommunicationnetworksandfacilitiesandITinfrastructure,includingelectronicdatainterchange
(EDI),intranet,extranet,localareanetwork,andwideareanetwork,areimportantdeterminantsof
firms’technicalcompetenceandserveasenablersofe-commerceadoption(Zhu,Kraemer,&Xu,
2003;Chaabna&Wang,2015;Kabanda&Brown,2015).Theextenttowhichfirmshaveaccessto
affordableinfrastructureandthedegreeofuseofmultipletechnologiessuchasteledensity,wireless,
Internet,broadbandandPCs,willdeterminethediffusionofe-commerce.Ontheotherhand,high
costsofInternetaccessforconsumerswillnegativelyinfluencesearchforinformationandonline
purchasing(Gibbs,Kraemer,&Dedrick,2003).

Accordingtotheliterature,thequality,availability,andcostofaccesstonecessaryinfrastructure
hasinhibitedECadoptioninmostdevelopingcountries(Ghobakhlooetal.,2011;Hoque,Ali,&
Mahfuz,2015).Thedevelopmentof this infrastructurehasalsonotbeenbalanced.Forexample,
countriessuchasIndia,Ireland,andIsraelfacedproblemswithadoption,becausenetworkconnectivity
orhardwaredevelopmentlaggedbehindsoftwareandsupportinfrastructure(Datta,2011).Studies
conducted in two developing countries, Botswana and Ghana, found poor telecommunications
infrastructuretobeabarriertoe-commerceadoptioninSMEs,asthisgreatlyincreasedtheircosts
ofaccessingICT(Asare,Gopolang,&Mogotlhwane,2012).Jennex,Amoroso,andAdelakun(2004)
alsoreportedthattechnicalinfrastructurewasoneofthemostimportantfactorsfortheadoptionof
B2Be-commercebysmallcompaniesindevelopingcountries.Thus:

H2:TheavailabilityofECinfrastructurehasadirect,positiveeffectonECusage.

organizational Context
Thiscontextinfluencestechnologyadoptionandusagedecisionsthrough(1)mechanismsthatlink
variousinternalsubunitsofthefirm,thuspromotinginnovation;(2)informallinkingagentssuchas
productchampions,boundaryspanners,andgatekeepers;and(3)cross-functionalteamsandemployees
thathaveformalorinformallinkstootherdepartmentsortoothervaluechainpartners(Baker,2012).

Capabilities
Organizationalstructurehasbeenlinkedtoinnovationadoptionandimplementation.Organizations
withorganicanddecentralizedorganizationalstructuresaremorelikelytoadoptinnovations,since
theyputmoreemphasisonteamworkandworkforcefluidityandencouragelateralcommunication
inadditiontocommunicationthroughtheregularreportinglines.Moreover,anorganizationthat
implementsaneffectivesupplychainmanagementsystemwithcross-functionalandself-directedteams
ratherthancreatinganorganizationalstructurewithrigidlydividedfunctionalsilosbecomesmore
receptivetoinnovationadoption.However,otherresearchhasshownthatmechanisticandcentralized
organizationalstructuresmaybemoresuitedtotheimplementationofinnovations.Communication
processeswithinanorganizationandthetopmanagement’sabilitytocreateaworkenvironmentthat
isopentochangeandinnovationcaneitherencourageorhinderinnovation(Baker,2012).

TheITliteraturesuggeststhatorganization-specificcapabilities,suchastechnicalcapability,
includeresourcesthatprovideanorganizationwithfunctionality,flexibility,andscalability.Technical
capabilityalsoincludeshumanITresourcesaccumulatedthroughtraining,experience,andinsight.
TheseresourcescanhavepositivecontributionstotheITadoptionprocess(Garrison,Wakefield,&
Kim,2015;Maditinos,Chatzoudes,&Sarigiannidis,2014;Gangwar,Date,&Ramaswamy,2015).
ArecentstudybyCuiandPan(2015)hasalsoshownthat focalcapabilities (e.g.,capability for
sensingandrespondingtocustomers,capabilityforcooperating,capabilityforinnovating)mustbe
developedforECimplementationtobesuccessful.Thesecapabilitiesmustbedevelopedthroughthe
orchestrationofresourcesinrelationtothechangingenvironment(Cui&Pan,2015).
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Developingcountrieshavelimitedorganizationalfinancial,technological,andhumanresources
compared to developed countries, making it more difficult for them adopt EC. These countries
also have less experience with conducting electronic transactions and payments and managing
mediatedintra-andinter-businessrelationshipsintheonlineenvironment.Giventheseconstraints,
firmcapabilitiesbecomeveryimportantforECadoptionindevelopingcountries(Molla&Licker,
2005b).Adebanjo,Tickle,Lin,andBourlakis(2016)findthatsomeoftherequiredcapabilitiesfor
ECadoptionindevelopingcountriesstilllagbehindthoseindevelopedcountries.

PreviousempiricalliteratureexploredtheeffectsofvarioustypesofcapabilitiesonECadoption.
Basedoncasestudiesofseveralbrick-and-clickcompanies,DanielandWison (2003) identified
eightdistinctdynamiccapabilitiesthatwouldbeeffectiveinimplementinge-business.According
toKoch(2010),severalfirmcapabilitiesincludinginside-out,outside-in,andspanningcapabilities
aresignificantdriversofB2Belectronicmarketplacesadoption.

Theimplementationofe-businessgenerallyrequirestightcoordinationandclosecooperation
betweensupplychainpartners(Corsten&Kumar,2005;Liu,Ke,Wei,&Kua,2014).Empiricalstudies
byCorstenandKumar(2005)andJohnson,Klassen,Leenders,andAwaysheh(2007)suggestthat
purchasingteamsandcross-functionalteams,whichmayincluderepresentativesfrombothsuppliers
andcustomers,provideteam-basedboundaryspanningcapabilitiesthatfirmscanhelpfirmsadopt
e-marketplacessuccessfully.

H3:Capabilitieshaveadirect,positiveeffectonECusage.

Firm Size
Firmsize,operationalizedasthenumberofemployeesinafirminthisstudy,isoneofthefactorsthat
havebeenstudiedbyarelativelylargenumberofstudies.Theliteratureisstillnotinfullagreement
regarding the influenceof firm sizeon technologyadoption.Some studies (e.g.,Zhu,Kraemer,
&Xu,2006)suggestthatsmallfirmsaremoreagileandflexiblethanlargefirmsandrequireless
communicationandcoordination,aswellaslessinfluence,toobtainsupportfortheimplementationof
newtechnologies.Ontheotherhand,otherstudiestaketheviewthatlargefirmsarebetterpositioned
toadoptECbecausetheyhavemoreslackresources,canachieveeconomiesofscalemoreeasily,are
moreabletohandletheriskofinvestment,canexertmorepressureontheirtradingpartnerstoadopt
thesametechnologies(Zhuetal.,2003),andhavemorechampionsthansmallfirmstofacilitate
theadoptionofinnovativetechnologies(Johnson,2010).However,recentempiricalfindingsrelated
to thisargumentarestillmixed.Forexample,arecentstudybyGono,Harindranath,andÖzcan
(2016)providedsupportforthisargumentandfoundapositiverelationshipbetweenfirmsizeand
ICTadoption,whileJia,Guo,andBarnes(2017)foundnosignificantrelationshipbetweensizeand
firms’intentiontocontinuetouseEnterprise2.0.White,Afolayan,andPlant(2014)contendthat
smallfirmsfinditchallengingtoadoptECtechnologies,butthisrelationshipisnotnecessarilya
linearone.Thisstudypositsthefollowing:

H4:Firmsizehasadirect,positiveeffectonECusage.

Environmental Context
Regulatory Environment
Government regulation can have both positive and negative effects on innovation. For example,
governmentsmaymandateinnovationforenergyfirmsbyrequiringthemtousepollution-control
devices.Ontheotherhand,strictsafetyandtestingorprivacyrequirementsimposedbygovernments
mayhinderinnovationinsomeindustries(Baker,2012).WithinthecontextofEC,significantfactors
relatedtotheregulatoryenvironmentincluderegulatorylegislationsuchasEClegislationandtrade
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andtelecomliberalization(Gibbsetal.,2003).Theyalsoincluderegulatorysupportforfirms,suchas
governmentandindustrypromotionofITandEC,whichmaycomeintheformoftechnicalsupport,
training,andfunding(Gibbsetal.,2003;Gibbs&Kraemer,2004).Ontheotherhand,lackofEC
legislationcanstallthegrowthofEC(Gibbsetal.,2003;Gibbs&Kraemer,2004).

MoregovernmentalsupportisneededindevelopingcountriesforECtoreachitsfullpotential
(ITCCommunications,2013).DevelopingcountriessuchasAlgeriaarestillgrapplingwithissues
arising from the absence of a comprehensive regulatory framework (Chaabna & Wang, 2015).
However,inotherdevelopingcountriessuchasEgypt,thegovernmentplaysakeyroleinallphases
ofECpenetration.Ittriestostrikeabalancebetweenregulationandindustryself-regulationtocreate
abusinessenvironmentwhereECthrives(Kamel,2015).AccordingtoMollaandLicker(2005a)
andTanetal.(2007),governmente-readinessintermsoflegislationpassedtoregulateandsupport
ECispositivelyrelatedtoadoption.Hence:

H5:Regulatoryenvironmenthasadirect,positiveeffectonECusage.

Intensity of Competition
Industry structure analysis can involve an investigation of the intensity of competition and the
presenceofdominantfirmswithinthevaluechain,whichcanhelpstimulateinnovationadoption
(Baker,2012).Environmentalhostilityisrelatedtotheinfluenceofthecompetitors’actionsand
industrycyclesandcanincludecompetitionintheareasofprice,product,technologyanddistribution
(Özsomer,Calantone,&Bonetto,1997).Themorecompetitivethebusinessenvironmentis,themore
innovativefirmsneedtobetooutperformthecompetition(Myers&Marquis,1969).Forexample,
someofthepreviousstudies(e.g.,Grover,1993;Chwelos,Benbasat,&Dexter,2001)haveshown
thatfirmsthatoperateincompetitivebusinessenvironmentsadoptEDImorethanfirmsthatoperate
inlesscompetitiveenvironments.Similarly,amorerecentstudybyMangla,Agarwal,andPandey
(2015)hasrevealedthatfirmsoperatinginmorecompetitiveenvironmentsaremorelikelytodevelop
comprehensivewebsitesanduseIT.Sila(2010)alsofoundthatpressurefromcompetitorswasa
significant factor in the adoption of Internet-based interorganizational systems. In addition, Sila
andDobni’s(2012)findingssuggestthatE-Leaders(firmswiththehighestlevelofB2BECusage
andintegration)operateinasignificantlymorecomplexenvironmentandhavemorepressurefrom
competitionthanaverage.Incontrast,E-Laggards(firmsthathavelowlevelsofB2Badoption)have
alowerlevelofcompetitivepressurethanaverage.However,asfirmsincreasinglyadopttheInternet
forinterorganizationalcommunicationsandotherbusiness-relatedactivities,thisputspressureon
othercompaniestodothesame(Sila,2013).

Sincefirmsindevelopingcountrieshaveasmallerglobalscope,theytendtofacelesscompetition
frominternationalcompetitorsthanfirmsindevelopedcountries(Xu,Zhu,&Gibbs,2004).Acasein
pointistheEthiopianbankswhohavefallenbehindonelectronicbankingadoptionduetoanabsence
ofcompetitionbetweenlocalandforeignbanks(Bultum,2014).Thus,thefollowingishypothesized:

H6:Theintensityofcompetitionhasadirect,positiveeffectonECusage.

METHoDoLoGy

TheWorldEconomicForum’sCentre forGlobalCompetitiveness andPerformance prepares an
annualcompetitivenessreport,theGlobalCompetitivenessReport,whichprovidesanoverviewof
thecompetitivenessperformanceofover140oftheworld’seconomies.Thereportclaimstobethe
mostcomprehensiveassessmentofitskindgloballyandincludesaprofileofeacheconomyandits
correspondingglobalrankingsonover100indicators(WorldEconomicForum,2014).
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Even though NC is not included in these rankings, the same survey used in Turkey is also
conductedannuallyinNCbytheTurkishCypriotChamberofCommerce.Thesurveymethodology
isconsistentwiththatusedforalltheGlobalCompetitivenessReportsurveysconductedinother
countries.TheWorldEconomicForumrequiresthatthePartnerInstitutesfollowdetailedsampling
guidelines to capture a strong and representative sample. The survey sampling follows a dual
stratificationbasedonthesizeofthecompanyandthesectorofactivity.Thesamplingguidelines
specifythatthePartnerInstituteshouldaimtocollectacombinationofrandomrespondentswith
somerepeatrespondentsforfurthercomparativeanalysis.Thisimprovesthecomparabilityofdata
acrossyears(WorldEconomicForum,2014).

InobtainingtheNCdata,everyeffortwasmadetomakesurethatthesampleofrespondentswas
asrepresentativeaspossibleofthenationalbusinesssector.TheaverageGDPofthecountryoverthe
past5yearswasusedtocalculateaweightforeachindustry,representingeachindustry’sestimated
contributiontotheGDP.Theseweights,alongwiththegeographicdistributionoffirms,werethen
usedtoformthesample.Accordingly,thesampleconsistedofthefollowingindustries:Agriculture:
5%,Quarries:1%,Manufacturing:10%,Utilities:2%,Construction:10%,Consumergoods:39%,
Tourism:10%,Telecommunications:3%,Financials:4%,Consumerservices:16%(TurkishCypriot
ChamberofCommerce,2014).

Theauthoridentifiedtheitemsusedinthissurvey(seeTable2)thatwererelevanttothisstudy
basedontheliteraturereviewdiscussedabove.TheWorldEconomicForumusesa1-7Likertscale
foreachitem,wherefirmsareaskedtoratetheextentofimplementationorusageofeachitemin
thecountry.Theanalysesincludeddatafromsurveysconductedbetween2009and2013.Theauthor
determinedtheglobalrankingofNCfirmsoneachitembycomparingtheitemaveragesforNCfirms
withthoseitemaveragesandcountryrankingsprovidedbytheannualGlobalCompetitivenessReports.

ANALySES AND FINDINGS

First,theauthorscreenedthedatatodetectwhethertherewereanyoutliers.Theauthoralsoconducted
several analyses to determine whether the residuals of the regression model violated any of the
assumptionsofmultipleregressionanalysis(i.e.,linearity,normality,noorlittlemulticollinearity,
noautocorrelation,andhomoscedasticity).Therewereno issueswith linearity,multicollinearity,
autocorrelation,andheteroscedasticity.However,thenormalprobabilityplotsandthenormalquantile
plotsshowedthattheresidualsoftheregressionmodelwerenotnormallydistributedwithtwoof
thevariables—regulatoryenvironmentandcapabilities—in2013.Therefore,the2013dataonthese
twovariablesweretransformedusinglog10transformation.

Common Method Variance (CMV)
Sincealldatawerecollected froma single informant fromeach firm, it isnecessary toaddress
concernsregardingCMV,whichmayresultinsystematicerrorwithinsurveyresearch.Theauthor
investigatedCMVbyusingHarman’sSingle-Factor(HSF)test.Withthistechnique,allitemsfrom
alloftheconstructsinthestudyareincludedintoafactoranalysistofindoutifthemajorityofthe
variancecanbeexplainedbyonegeneralfactor(Podsakoff,MacKenzie,Lee,&Podsakoff,2003).
Theauthorconductedconfirmatoryfactoranalysis(CFA)inEQS6.3forWindowsandloadedall
thesurveyitemsintoonelatentconstructforeachofthefiveyears.Thefollowingfitindiceswere
obtainedforeachyear(robustfitindiceswereusedforyearswithmultivariatenonnormaldata):

2009:Satorra-Bentlerscaledchi-square(S-Bᵡ2)=458.6796,df=275,p=0.00000,RobustCFI=
0.654,SRMR=0.118,RobustRMSEA=0.122,90%ConfidenceInterval(CI)ofRMSEA=
(0.108,0.134),RobustNNFI=0.502.
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2010:S-Bᵡ2=494.3756,df=299,p=0.00000,RobustCFI=0.515,SRMR=0.124,RobustRMSEA
=0.112,90%CIofRMSEA=(0.097,0.125),RobustNNFI=0.344.

2011:ᵡ2=797.363,df=324,p=0.00000,CFI=0.470,SRMR=0.122,RMSEA=0.135,90%CI
ofRMSEA=(0.123,0.146),NNFI=0.425.

2012:S-Bᵡ2=909.8167,df=434,p=0.00000,RobustCFI=0.368,SRMR=0.134,RobustRMSEA
=0.111,90%CIofRMSEA=(0.100,0.120),RobustNNFI=0.323.

2013:S-Bᵡ2=566.8680,df=350,p=0.00000,RobustCFI=0.582,SRMR=0.106,RobustRMSEA
=0.080,90%CIofRMSEA=(0.068,0.092),RobustNNFI=0.549.

Theabovefitindicesforallyearsindicatepooroverallmodelfits.Inaddition,mostitemshad
nonsignificantfactor loadingsonthesingle latentconstruct.Therefore, theseresultssuggest that
CMVisnotasignificantissueinthisstudy.

The Competitiveness of NC Firms in Terms of Usage Factors and EC Usage
Technology Availability
Ananalysisoftheyearlydatabetween2009and2013indicatesthatNCfirmsaremostlyusingnew
technologythroughlicensingorimitatingforeignfirms.Thecountryranked122ndintheuseoflatest
technologies.Intermsoffirm-leveltechnologyabsorption,itsrankingwas120th.

EC Infrastructure
EventhoughNCfirmsdonotperceivebiggapsinthecountry’sICTinfrastructure,theydonotfind
thatthesetechnologiesarewidelyavailableandeasilyaccessible.Forexample,theexistingInternet
bandwith in thecountry isneitherwidelypreventingfirmsfromcarryingout theiroperationsor
undertakingnewinitiativesnoractingasafacilitatingfactor(theaveragecompetitivenessscoreon
thisitemwas4.16outof7).TheanalysisalsoshowedthatInternetaccessinschoolswasmediocre
(74thwithascoreof3.91)andaccesstodigitalcontentinthecountryhadanaveragescoreof4.90.
Thus,itcouldbearguedthatECinfrastructureinthecountryisnotstrongenoughtosupportgrowth
intheuseofEC.

Capabilities
Ananalysisofavailabledatafrom2009till2013onvariouscapabilitiesofNCfirmssuggestthat
thesecapabilitiesarenotsufficient.Firstofall, theabilityofthesefirmstoinnovateispoor.As
Table2shows,theyranked94thoutof141countriesinthiscategory.Theirproductionprocesses
areunderdeveloped(ranked123rd)andratherthanbeingtechnology-andinformation-focused,they
uselabor-intensivemethodsandoldprocesstechnologies.Furthermore,NCfirmsdonotusemodern
marketingtoolsandtechniques(e.g.,seeKhatwaniandSrivastava,2015)(117thplace).Thedegreeto
whichtheyintroducenewbusinessmodels,organizationalstructures,ornewdesignstodifferentiate
theirproducts and services is also low (2.92outof7). Inaddition, local firmsdonotgenerally
havecontroloverinternationaldistributionandmarketing(117thplace)andmanagementhaslittle
accountabilitytoinvestorsandboards(ranked138th).NCfirmsalsodonothavesophisticatedsupply
chains(e.g.,strategicdealswithsuppliers,riskmanagement,productstandards,etc.)(2.73outof7).

Regulatory Environment
Thisstudy’sfindingspointtoageneraldissatisfactionamongNCfirmswiththeincentivesprovided
bythegovernmentfortheuseofICTinthecountry.Theyfoundgovernmentpoliciesinthisareato
beunsuccessful(withanaveragescoreof2.77outof7).Theextenttowhichthegovernmenthad
astrategicplanforuseofICTtoincreasetheoverallcompetitivenessofthecountryrankedvery
poorlywithanaveragescoreof2.15andthecountry’slawsonICTusewerelackingwithanaverage
scoreof2.08.
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Intensity of Competition
NCfirmsoperateinabusinessenvironmentisolatedfrominternationalcompetitionduetoembargoes.
Thisisreflectedintheirresponsesrelatedtotheintensityofcompetitioninthecountry.Theintensity
ofcompetitioninlocalmarketsisverylimited(111thplaceamong141countries),andlackofproduct/
servicequalitystandards,safetyandotherregulations(excludingenvironmentalregulations)hinders
competition(averagescoreis2.90).Anti-monopolypolicyinthecountryisalsonotatasufficient
leveltopromotecompetition(ranked124th),andthefactthatpublicenterprisesarefavoredover
privateenterprisesaffectsthelatter’scompetitivenessnegatively(95thplace).

Factorsrelatedtothecharacteristicsofcustomers,suppliers,andtheindustrialstructureinthe
countryadverselyinfluencecompetitionaswell.Consumersbasetheirbuyingdecisionsonthelowest
priceratherthanperformancecharacteristics(82thplace),andthenumberoflocalsuppliers(131th
place)andtheirqualityarelow(131thplace).Inaddition,well-developedanddeepclustersinthe
country(firmsspecializedinaspecificarea,suppliers,producersofrelatedproductsandservices,and
geographicconcentrationsoffirms)arenotprevalent(129thplace).Corporateactivityisdominated
byafewbusinessgroupsratherthanspreadovermanyfirms(113thplace).

EC Usage
Ascanbe inferred from theabovediscussion, thegroundwork for thewidespreadadoptionand
diffusionofEChasnotyetbeenlaidinNC.TheextenttowhichfirmsinthecountryuseICTto
communicateandconducttransactionswithotherfirms(3.62outof7)andcreatenewworkmodels
andoffernewproductsandservices(2.82outof7),aswellastocreateneworganizationalmodels
(2.51outof7),islimited.Similarly,theextenttowhichthefirmsinthecountryusetheInternetin
theirworkprocesses(3.37outof7)andtoincreasesalesandreachnewcustomers(3.19outof7)
isinadequate.

The Relationship Between Usage Factors and EC Usage
Pearson’s Correlation
TheauthorconductedPearson’scorrelationandmultipleregressionanalysestotestthehypotheses.
Pearson’s correlation results (Table 3 in the Appendix) indicate that regulatory evironment was
significantly, positively correlated with EC usage every year from 2009 till 2013. Technology
availabilitywasnotsignificantonlyin2011.Capabilitiesandtheintensityofcompetitionalsohad
significant,positiverelationshipswithusageeveryyearexceptin2009and2010,respectively.EC
infrastructurehadasignificantpositiverelationshipwithusageinthreeofthe5years(2009,2012,
and2013).Firmsizewasnotrelatedtousageinanyyear.

Thefactthatcapabilitiesfactorwasassociatedwithusageinallyearsexceptin2009wasprobably
duetotheglobalfinancialcrisisthatstartedin2008.The2008-2009GlobalCompetitivenessreport
forNC(TurkishCypriotChamberofCommerce,2014)statesthatthesurveywasconductedinNC
attheendof2008andthat,accordingtothesurveyfindings,thebusinesscommunityinthecountry
was38%morepessimisticonaverageafterthecrisiscomparedtothepre-crisisperiod.Shiftsinthe
correlationbetweenintensityofcompetitionandusagein2010,betweenECinfrastructureandusage
in2010and2011,andbetweentechnologyavailabilityandECusagein2011,correspondtoaperiod
ofdipsinbusinessconfidenceduetopoliticalinstabilityandpoorgovernance,highmacroeconomic
instability,andmoredifficultaccesstocredit(TurkishCypriotChamberofCommerce,2014).Future
studies should include such factors related to environmental uncertainty as a moderator in their
analysestobetterexplaintherelationshipsbetweenusagefactorsandECusage.

Multiple Regression
Multipleregressionallowsresearcherstostudytheseparateandcollectivecontributionsofoneor
moreindependentvariablestothevariationofadependentvariable(Tabachnik&Fidell,1996).It
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wastheprimarymethodusedinthisstudy,sinceithadthebestfitforthisstudy’sresearchobjectives.
First,theauthorusedmultipleregressiontoestimatethesimultaneouscorrelationsamongthesix
predictorvariablesandasingle,continuousresponsevariablenamedECusage,acompositeoffive
itemsrelatedtovarioustypesofECusage.Theauthorconductedaseparateregressionanalysisfor
eachyearfrom2009to2013.TheresultsareshowninTable4intheAppendix.Asthetableshows,
technologyavailabilitywasasignificantfactoraffectingECusageinthree(2010,2012,2013)of
thefiveyearsanalyzed.EventhoughcapabilitieshadasignificantpositiveeffectonECusagefrom
2009-2012inclusive,thisrelationshipwasnegativein2009.Regulatoryenvironmentwassignificant
in2012and2013.ECinfrastructureandtheintensityofcompetitionweresignificantonlyin2009and
2013,respectively.Firmsizewasneversignificant.Theremaybeseveralreasonswhyfirmsizewas
notsignificant.First,thefactthatInternet-enabledtechnologiesarecheapertoimplementandoperate
thantheirpredecessorsmayexplainthisfinding,whichsuggeststhattheadoptionandimplementation
ofthesetechnologiesdonotnecessarilyfavorlargerfirms.Anotherpossibleexplanationisthatfirm
sizeaffectsdifferentstagesofECimplementation(i.e.,initiation,adoption,routinization)differently
andthereforefuturestudiesinthisareashouldtesttheeffectoffirmsizeoneachofthesestages
separately.ThesamereasoningcanbeusedtoexplaintheweaklinkbetweenECinfrastructureand
ECusageinthatitislikelythattheinfrastructureneedsaremorecriticalinadoptionthaninusage.
Weaksupportfortheeffectsoftheintensityofcompetitionmaybeattributedtotheabsenceofforeign
competitionintheNCmarket,resultingfromthepoliticalandeconomicembargoesthatthecountry
faces.Analternativeexplanationisthat,asFrohlichandWestbrook’s(2002)findingssuggest,firm
sizehasadifferentinfluenceontheECtechnologiesusedonthesupplysidethanthoseusedonthe
demandsideandthereforeitseffectsonthesevarioustechnologiesmustbeinvestigatedseparately
byfuturestudies.

TheR2valuesforthefivemultipleregressionsrangedfrom32.73%to59.51%andsuggesthigh
valuesofexplainedvarianceforthisresearcharea.Theresultssuggestthattechnologyavailability,
capabilities,andregulatoryenvironmenthadsignificantpositiveeffectsonECusageonarelatively
moreconsistentbasis.Thus,hypotheses1,3,and5werepartiallysupported,whereastherewasweak
supportforhypotheses2and6.Hypothesis4wasnotsupported.

Theauthoralsoconductedthesameanalysesbetweenthesixindependentvariablesandeachof
thefiveusagemeasures(ratherthantheircomposite)todeterminewhethertherewerevariationsin
resultsacrossthesemeasures.TheresultsshowninTable5intheAppendixsuggestsimilarfindings
totheonesdiscussedabove.Technologyavailabilitywasonlysignificantin2010,2012,and2013.
However,furtheranalyseshaverevealedthatitwasmainlythefourthmeasureofECusage(ICTuse
tocreatenewworkmodelsandoffernewproductsandservices)thatwasconsistentlysignificant
overthesethreeyears.CapabilitiesweresignificantlyrelatedtoInternetusebyfirmsintheirwork
processesin2009(thoughnegatively),toICTusetocreatenewworkmodelsandoffernewproducts
andservicesin2011,andtoICTusetocreateneworganizationalmodelsin2011and2012.Consistent
withtheresultsobtainedwiththecompositeECusagevariable,firmsizehadnorelationshipwith
anyofthefiveindividualusagemeasuresinanyyear.ECinfrastructurewaspositivelyrelatedto
Internetusebyfirmsintheirworkprocessesin2009andtoICTusetocommunicateandconduct
transactionswithotherfirmsin2012.InlinewiththefindingsobtainedwhenacompositeECusage
variablewasused,regulatoryenvironmentandtheintensityofcompetitionpositivelyaffectedseveral
usagemeasuresin2012-2013and2013,respectively.

Thesefindingssuggestthattherearenosignificantdifferencesbetweentheresultsobtainedusing
anaggregatemeasureofECusageandthoseobtainedusingindividualmeasuresofECusageas
dependentvariables.However,thelatteranalyseshaveallowedtheauthortoidentifythespecifictypes
ofECthatweresignificantinanygivenyear.Overall,inconsistentresultsacrossyearsregardingthe
significanceofagivenusagefactorpointstowardsthepresenceofexogenousfactors.Thisprovides
evidencefortheimportanceofusingyearlyorlongitudinaldataandothercontrolvariablestoassess
theimpactofvariousfactorsonECusage.
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Testing the Effect of Time on the Level of Usage Factors and EC Usage
Theauthoralsoconductedaseriesofone-wayAnalysisofVariance(ANOVA)analysesonfiveof
thefactors(firmsizewasexcluded)andECusagetodeterminewhethertherewereanydifferencesin
thelevelofeachofthesefactorsandECusageacrosstheyears2009-2013.Table6intheAppendix
indicatesthattherewereindeedsomedifferencesinthelevelsofalloftheseusagefactors,except
ECinfrastructure.Thissuggeststhatnomajorchangesordevelopmentsininfrastructurehavebeen
witnessedinthecountryoverthefive-yearperiod.Moreover,therewerenochangesintheextentto
whichECwasusedoverthesameperiod.

Forthefourusagefactorsthatdisplayeddifferencesacrossyears,theauthorconductedTukey-
Kramer tests todetermineexactlywhere thedifferences lie.AsTable6 in theAppendixshows,
therewerenochangesintechnologyavailabilityfrom2009to2013,exceptin2011whentherewas
asteepincrease.However,sincetherewerenologicalexplanationsforthisincrease,wetreateditas
anoutlier.Fittingly,theregressionresultsshowedthattheassociationbetweentechnologyavailability
andECusagein2011wasnonsignificant.Inaddition,therewerenodifferencesintheintensityof
competitionacrossyears,exceptin2011whenthelevelwaslowerthanalltheotheryears.Thefact
thatECinfrastructureandtheintensityofcompetitioneachhadsignificantpositiveeffectsonEC
usageinonlyoneofthe5yearsanalyzedisprobablyexplainedbythislackofimprovementinthese
factorsoverthesameperiod.Theresultsalsosuggestedthatthefirms’capabilitiesdeterioratedfrom
2009to2012,andthestateoftheregulatoryenvironmentworsenedfrom2009to2013.Theworsening
ofcapabilitieshasresultedinaweakereffectonECusagein2012andanonsignificantonein2013.
Theworseningoftheregulatoryenvironmentalsoexplainswhythisfactorhadapositiveeffecton
usageonlytwicein5years.

DISCUSSIoN AND IMPLICATIoNS

Implications for Practice
Thestudy’sfindingssuggestthatregulatoryenvironment,technologyavailability,ECinfrastructure,
andcapabilitiesplayarelativelymoreimportantroleintheusageofEC.Giventhattherehavenot
beenmanypositivechangesintheefficacyoftheusagefactorsoverthefiveyearperiodfrom2009
to2013andthatsomeofthemhaveevengottenworse,immediateactionmustbetakentorectify
thesituation.Basedontheabovefindings,itisobviousthatthegovernmentneedstosetandacton
longtermplansandstrengthentherequiredinfrastructuretofacilitatetheadoptionanddiffusionof
ECinNC.ItmustalsopasslawsonECuseandprovideriskcapitaltofirmstoencouragethemto
adoptandusethesetechnologies.Inaddition,data,Internetandvalue-addedservicesareimportant
drivers of business and national economic growth. Therefore, telecommunications liberalization
policiesmustbeputintoeffectinNCtohelptoincreasecompetition,lowercostsforfirmstogive
themeasieraccesstoICTinfrastructure,aswellascreatenewmarketsandservices(International
ChamberofCommerce,2004).

Alackofcommitmentonboththegovernmentofficialsandtopexecutives’partseemstolie
attherootoftheproblem.Everyfewyears,whenanewgovernmentcomestopower,itrehashes
the same technology strategies and regulations developed before and releases statements to the
mediaabout the intended initiatives.However,mostof theseproposed initiativesarenotusually
implemented.Forexample,aproposedlegislationtoregulateonlinecrimehasnotyetbeenpassed
forseveralyearsdespitenumerouscasesofabuse.Suchirresolutepoliciesofthegovernmentmay
partlyexplainsomeoftheshiftsinthesignificanceofthetechnologyavailabilityandregulatory
environmentfactorsoverseveralyears.

SuccessfulimplementationofECinitiativesisespeciallyimportantifthenegotiationsonthe
Cyprusproblemresultinasolution,asNCwillbeunpreparedtointegrateintotheEuropeanUnion.
Iftheseinitiativesareeffectivelycommunicatedtofirmsandarefullyimplemented,NCwillbebetter
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positionedtofollowtheexampleofthesouthernpartoftheislandinbecomingakeytradinghuband
attractingforeignfirmstoimprovetheirsupplychainperformance.AsaUnitedNationsConferenceon
TradeandDevelopmentreportonEClegislationharmonizationinSoutheastAsiannationssuggests,
otherdevelopingcountriesarefacedwithsimilarproblems(UnitedNationsConferenceonTrade
andDevelopment,2013).Thereportarguesthatsuchlegislationsshouldnotonlybeenactedbut
enforcedaswell.Therefore,theregulatorybodiesmustbemorededicatedtotheimplementationof
ECinitiativesbyidentifyingthechallengestotheenactmentandenforcementofnewEClawsand
takingtheneededactionstoresolvethem.Aclosemonitoringofthegrantsprovidedtofirmsfortheir
ECandICTprojectsisalsorequiredtoensurethattheyachievetheintendedresults.

Ofcourse,firmsareasmuchresponsiblefortheimprovementofthesituation.Theyneedto
developtechnologystrategiesandallocatetheneededbusinessandhumanresourcesfortheintegration
ofthesetechnologiesintotheirprocessesandcollaboratewithuniversitiesinR&D.Inaddition,these
firmsmustimprovetheircapacityforinnovationandundertakeinitiativestobemoretechnologyand
informationintensive.Newstepstowardinstitutionalizationandcontemporarymethodsofgovernance
willfurtherfacilitatetherealizationoftheneededchanges.Firmsalsoneedtocreatesupplychain
relationshipsbasedontrustwiththeirpartners,increasecollaborationandinformationsharing,and
use information technologies to integratewithoneanother.These initiativeswill create stronger
foundationsfortheadoptionanddiffusionofEC.

Implications for Research
Someofthefindingsofthisstudycanalsobegeneralizedtootherdevelopingcountries,sincemany
ofthesecountriesfacesimilarissuesandhavetodealwithsimilarusagefactors.Theperformance
effects of EC usage, which is missing from the Global Competitiveness Report, could also be
incorporatedintofuturesurveys.AlthoughtheperformanceoutcomesofECusagehavebeenanalyzed
invariousstudiesthatutilizeddatafromdevelopedcountries, thereisstillagapinthisresearch
areawithinadevelopingcountrycontext.Inaddition,theroleofcontextualfactorssuchascountry
cultureandindustryshouldbeinvestigatedinthiscontext.Thisisprobablythefirststudytoassess
thechangesinTOEfactorsoverseveralyearsandhowtheyaffectfirms’abilitytouseEC.Different
typesofinnovations,national/culturalcontextsandindustriesmayinfluenceadoptionandusagein
differentways.Thismaywarranttheuseofdifferentfactorsforthetechnological,organizational,
andenvironmentalcontexts(Baker,2012).Inaddition,thereareanumberofotherframeworksand
theoriessuchasinnovationdiffusiontheory,theresource-basedview,institutionaltheory,etc.,that
couldbeusedtoanalyzerelatedhypothesesandextendthisresearch(e.g.,seeSila,2015).

Potentialareasof future research thatwouldhave importantpolicy implications includesan
analysisofthosefirmsindevelopingcountriesthattookadvantageofgrantstargetingECandICT
developmentintheircountries.Informationabouttheimpactofthesegrantscouldbeusedtoundertake
furtherinitiativesandsetupgrantprogramsforotherdevelopingcountries.

Finally,theGlobalCompetitivenessSurveyisauniquetoolforcapturingimportantinformation
atagloballevel.Thedatacollectedprovidesarareinsightintoeachnation’seconomicandbusiness
environment,aswellasinformationabouthowitcompareswithothercountries(WorldEconomic
Forum,2014).TheECusagefactorsextractedfromthissurveycanbeusedbypractitionerstoassess
ECusageinthecountriestheywanttodobusinessinandbyresearcherswhowanttoresearchECusage
factorsindifferentcountries.Totestwhethertheseresultscouldbegeneralizedtootherdeveloping
countries,thestudyshouldbereplicatedusingtheWorldForumdatafromotherdevelopingcountries.
Futurestudiesshouldalsoinvestigatewhetherandhowthesefactorsdifferacrossdevelopedand
developingcountries.Since theGlobalCompetitivenesssurveysconducted indifferentcountries
useacommoninstrumentandsamplingmethod,thismakessurveyresultsobtainedovertheyears
acrossthesecountriesdirectlycomparable.AscanbeseenfromTable1,suchdirectcomparisons
arenotcurrentlypossibleduetodifferencesintheoperationalizationofvariablesacrossdifferent
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studies.Furthermore,sinceallofthesepreviousstudiesusedcross-sectionaldata,theydonotenable
researcherstoanalyzetheevolutionoftheECenvironmentindifferentcountriesoverseveralyears.

Limitations
ThesampleinthisstudyonlyconsistsofNCfirms,whichlimitstheabilitytogeneralizethefindingsto
otherdevelopingcountries.However,thisstudydoesdevelopastandardframework,whichresearchers
canusetoanalyzeotherdevelopinganddevelopedcountriesbyusingtheGlobalCompetitiveness
survey.Inaddition,thisstudyusedsingleratherthanmultipleinformants;usingmultipleinformants
wouldstrengthenthevalidityofthedata.Thisstudyalsodidnotmeasuretheactualbehaviorofthe
respondentsandreliedontheirperceptions,alimitationcommontoallsurveyresearch.Sincesome
oftheECusageitemswerenotconsistentlyusedinthesurveyseveryyear,theauthorcouldonlyuse
theresponsestotheavailableitems.

Inaddition,thisstudydoesnotclaimtohaveestablishedcausalitybetweenvariables,asthere
arethreecriteriathatmustbemetbeforeonecantalkaboutacausalrelationship:temporalordering,
covariationofthecauseandeffect,andtheexistenceofnootheralternativeexplanationsforthe
observedeffect.Likealltheotherstudiesinthisarea,thisstudyalsodoesnotmeetallthreecriteria.
However,theauthorbasedallthehypothesesonapreviouslyvalidatedframeworkbyconductingan
extensiveliteraturereviewtostrengthentheconclusionsaboutthedirectionoftheobservedeffects.

CoNCLUSIoN

ThisstudyaddressedtheissueofECusageandfactorsaffectingitinadevelopingcountrycontext
byanalyzingdatacollectedfromNCfirmsovera5-yearperiod.Thefindingsshowthatfactorsfrom
allthreeTOEcomponentsaresignificantinECusageinadevelopingcountrycontext.Technology
availability,capabilities,andregulatoryenvironmentweresignificantonarelativelymoreconsistent
basisoverseveralyearsthanECinfrastructureandintensityofcompetition.Firmsizewasnever
significant. However, the samples mainly consisted of SMEs and therefore large firms may not
havebeenwell-represented.Lackofgovermentandexecutivecommitment,aswellaseconomic
downturns,mayexplainsomeoftheshiftsinthesignificanceoftheeffectsofthesefactorsonEC
usageoverseveralyears.

IndevelopingcountrieslikeNC,whereforeigndirect investmentis limited,firmsrelymore
heavilyonfinancialandlegislativesupportfromtheirgovernments.Theyalsoneedfundingand
guidancefromexternalorganizationssuchastheEUCommissiontodeveloptherequiredtechnology
strategies,infrastructure,andorganizationalcapabilities.Therefore,amoreconsistentpolicyapproach
wouldgoalongwaytowardencouragingECadoptionandusageandrealizingitspotentialbenefits
inthesecountries.
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APPENDIX

Table 1. Previous studies on factors affecting EC adoption/usage in developing countries
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Table 2. NC firms’ competitiveness relative to other countries in the implementation of usage factors and in EC usage

Factor 2009 
Scorea (Rank 
among 134 
countries)

2010 
Score (Rank 
among 139 
countries)

2011 
Score (Rank 
among 142 
countries)

2012 
Score 
(Rank 

among 144 
countries)

2013 
Score (Rank 
among 148 
countries)

Average Score 
(Average rank 
among 5-year’s 

average # of 
countries. i.e., 

141)

Technology availability:            

Useoflatesttechnologiesinthecountry 3.99(108) 3.9(127) 5.86(33)
(Outlier)

4.90(74)
(Outlier)

3.75(130) 3.88(122)

Firm-leveltechnologyabsorption 4.00(113) 3.8(129) 5.58(27)
(Outlier)

4.60(83)
(Outlier)

4.05(117) 3.95(120)

EC infrastructure:            

EffectofavailableInternetbandwith
inthecountryonfirms’operationsand
theirabilitytoundertakenewinitiativesc

- - - 4.12 4.19 4.16

Internetaccessinschools 4.00(58) 4.4(44) 3.06(114) 4.14(72) 3.94(82) 3.91(74)

Accesstodigitalcontent(textand
visualcontent,software)fromvarious
platforms(cableInternet,wireless
Internet,mobilenetwork,satellite,etc.)

4.24 4.90 5.59 4.73 5.03 4.90

Capabilities:            

Capacityforinnovation 2.88(72) 2.54(103) 4.25(21)
(Outlier)

2.90(90) 3.10(109) 2.86(94)

Productionprocesssophistication 3.16(93) 2.88(113) 2.43(134) 2.39(138) 3.15(137) 2.80(123)

Useofmodernmarketingtoolsand
techniques

3.44(104) 3.40(102) 3.05(122) 2.93(128) 3.15(128) 3.19(117)

Degreetowhichfirmsinthecountry
introducenewbusinessmodels,
organizationalstructures,ornewdesigns
todifferentiatetheirproductsand
servicesc

- - - 2.70 3.14 2.92

Controloflocalfirmsoverinternational
distributionandmarketing

3.67(97) 3.93(75) 2.52(142) 3.16(133) 3.15(137) 3.29(117)

Efficacyofcorporategovernanceby
investorsandboardsofdirectorsinthe
country

3.54(129) 3.06(134) 3.2(141) 3.20(143) 3.01(147) 3.20(139)

Extenttowhichfirmsinthecountry
havesophisticatedsupplychains(e.g.,
strategicdealswithsuppliers,risk
management,productstandards,etc.)c

- - - - 2.73 2.73

Regulatory environment:            

Extenttowhichgovernmentincentives
touseICTinthecountryhavebeen
successfulc

3.16 3.48 4.67
(Outlier)

2.25 2.17 2.77

Extenttowhichthegovernmenthasa
strategicplanforuseofICTtoincrease
theoverallcompetitivenessofthe
countryc

2.85 2.40 1.48 1.92 2.08 2.15

Country’slawsonICTuse(e.g.,EC,
digitalsignatures,consumerprotection)

3.15(100) - 1.37* 1.78* 2.01* 2.08

Intensity of competition:            

Levelofcompetitioninthelocalmarket 4.06(117) 4.3(102) 4.18(110) 4.19(116) 4.46(110) 4.24(111)

Natureofconsumerbuyingdecisionin
thecountry

3.37(82) 3.25(81) 3.23(83) 3.30(87) 3.37(77) 3.30(82)

Numberoflocalsuppliers 3.95(120) 4.04(122) 3.4(140) 3.41(141) 3.82(132) 3.72(131)

Qualityoflocalsuppliers 3.68(116) 3.63(126) 3(140) 3.09(142) 3.49(133) 3.38(131)

Extenttowhichproduct/servicequality
standards,safetyandotherregulations
(excludingenvironmentalregulations)
hindercompetitionc

3.15 2.61 2.40 3.45 - 2.90

Extenttowhichanti-monopolypolicy
promotescompetitioninthecountry

3.69(81) 3.15(120) 3.05(127) 2.60(143) 2.70(144) 3.04(124)

Extentofmarketdominance(corporate
activity)inthecountry

3.44(96) 3.30(138) 3.14(118) 3.54(83) 3.03(131) 3.29(113)

Extenttowhichpublicenterprisesare
favoredoverprivateenterprises

3.13(67) 2.78(90) 2.25(127) 2.76(96) - 2.73(95)

continued on following page
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Factor 2009 
Scorea (Rank 
among 134 
countries)

2010 
Score (Rank 
among 139 
countries)

2011 
Score (Rank 
among 142 
countries)

2012 
Score 
(Rank 

among 144 
countries)

2013 
Score (Rank 
among 148 
countries)

Average Score 
(Average rank 
among 5-year’s 

average # of 
countries. i.e., 

141)

Prevalenceofwell-developedanddeep
clustersinthecountry(firmsspecialized
inaspecificarea,suppliers,producers
ofrelatedproductsandservices,and
geographicconcentrationsoffirms)

2.84(117) 2.66(121) 2.25(139) 2.53(139) 3.02(131) 2.66(129)

EC usage:            

Extenttowhichfirmsinthecountry
useICTtocommunicateandconduct
transactionswithotherfirmsc

- - - 3.45 3.78 3.62

ExtenttowhichtheInternetisusedby
firmsinthecountrytoincreasesales
andreachnewcustomersc

- - - 2.90 3.47 3.19

Extenttowhichfirmsinthecountry
usetheInternetintheirworkprocesses
(e.g.,tobuyandsellproducts,to
communicatewithcustomersand
suppliers)c

4.04 2.49 3.93 3.00 - 3.37

ExtenttowhichICTisusedtocreate
newworkmodels,aswellasoffernew
productsandservicesc

- 3.24 2.85 2.37 2.81 2.82

ExtenttowhichICTisusedtocreate
neworganizationalmodels(virtual
teams,telecommuting,teleworking)c

- 2.90 1.88 2.58 2.67 2.51

aScores are on a 1-7 scale (1= Very low competitiveness, 7= Very high competitiveness).
bOutliers have been excluded from the calculation of averages.
cRanking data is not available.

Table 2. Continued
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Table 3. Pearson’s correlation to measure the relationship between usage factors and EC usage

Variables 2009 
Coefficient

2010 
Coefficient

2011 
Coefficient

2012 
Coefficient

2013 
Coefficient

Technology
availability

0.44* 0.40* -0.19 0.55* 0.49*

ECinfrastructure 0.76* 0.09 0.10 0.35* 0.44*

Capabilities -0.010 0.62* 0.58* 0.48** 0.64*

Firmsize -0.36 -0.09 0.06 -0.04 0.11

Regulatory
environment

0.36** 0.35* 0.57* 0.55* 0.54*

Intensityof
competition

0.75* 0.16 0.53* 0.52* 0.70*

* Significant at p < 0.01
** Significant at p < 0.05

Table 4. The relationship between usage factors and EC usage

Factor 2009 2010 2011 2012 2013

Technologyavailability
 

0.161
(0.111)

0.217**
(0.102)

-0.060
(0.062)

0.251**
(0.099)

0.247***
(0.084)

ECinfrastructure
 

0.648*
(0.115)

-0.014
(0.093)

0.030
(0.067)

0.145
(0.083)

0.040
(0.095)

Capabilitiesa

 
-0.297**
(0.140)

0.440***
(0.151)

0.469*
(0.085)

0.312***
(0.102)

0.413
(0.902)

Firmsize
 

0.078
(0.137)

-0.024
(0.144)

-0.033
(0.238)

-0.084
(0.146)

0.033
(0.122)

Regulatoryenvironmenta

 
0.250
(0.217)

0.216
(0.119)

0.210
(0.105)

0.286***
(0.104)

1.604*
(0.432)

Intensityofcompetition
 

-0.045
(0.239)

-0.310
(0.211)

0.113
(0.100)

-0.004
(0.152)

0.408***
(0.122)

Samplesize(N) 81 73 81 90 97

R2 0.4950 0.3273 0.5951 0.4821 0.5099

AdjustedR2 0.4541 0.2662 0.5583 0.4447 0.4771

*p < 0.001, **p < 0.05, ***p < 0.01
aCapabilities and regulatory environment were transformed for the 2013 data to meet the assumption of normality. This is why the regression coefficient 

of regulatory environment is greater than 1 in 2013.
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Table 5. The relationship between usage factors and individual measures of EC usage

  ICT use to 
communicate and 

conduct transactions

Internet use to 
increase sales and 

reach new customers

Internet use by 
firms in their work 

processes

ICT use to create new 
work models and offer 
new products/services

ICT use to 
create new 

organizational 
models

Technology
availability

         

2009 - - 0.161(0.111) - -

2010 - - -0.133(0.126) 0.475***(0.157) 0.468***
(0.150)

2011 - - -0.052(0.132) 0.038(0.103) -0.159(0.092)

2012 0.178(0.149) 0.368(0.189) 0.311(0.185) 0.314**(0.131) 0.083(0.133)

2013 0.338*(0.125) 0.064(0.143) - 0.255**(0.116) 0.252(0.153)

ECInfrastructure          

2009 - - 0.648*(0.115) - -

2010 - - 0.068(0.115) -0.057(0.143) -0.071(0.137)

2011 - - 0.286(0.149) -0.064(0.116) -0.144(0.104)

2012 0.592*(0.126) 0.003(0.160) 0.075(0.156) -0.100(0.111) 0.156(0.112)

2013 0.138(0.141) 0.234(0.163) - -0.023(0.131) -0.214(0.174)

Capabilities          

2009 - - -0.297**(0.140) - -

2010 - - 0.245(0.187) 0.375(0.233) 0.328(0.223)

2011 - - -0.001(0.182) 0.734*(0.142) 0.590*(0.127)

2012 0.226(0.154) 0.290(0.196) 0.283(0.192) 0.147(0.136) 0.614*(0.138)

2013 1.01(1.339) 1.124(1.542) - 1.028(1.242) -0.816(1.644)

Firmsize          

2009 - - 0.078(0.137) - -

2010 - - -0.089(0.178) -0.036(0.221) 0.101(0.212)

2011 - - -0.177(0.526) 0.231(0.409) -0.107(0.368)

2012 0.191(0.220) -0.546(0.280) -0.415(0.273) 0.194(0.939) 0.166(0.197)

2013 -0.037(0.181) -0.173(0.208) - 0.249(0.168) 0.119(0.222)

Regulatory
environment

         

2009 - - 0.250(0.217) - -

2010 - - 0.229(0.147) 0.153(0.183) 0.270(0.176)

2011 - - 0.177(0.226) 0.259(0.176) 0.189(0.158)

2012 -0.109(0.157) 0.554***(0.200) 0.292(0.195) 0.556*(0.138) 0.135(0.140)

2013 1.590**(0.640) 1.655**(0.738) - 0.795(0.595) 2.128***
(0.787)

Intensityof
competition

         

2009 - - -0.045(0.239) - -

2010 - - 0.005(0.260) -0.369(0.324) -0.441(0.311)

2011 - - 0.242(0.221) -0.046(0.172) 0.208(0.154)

2012 0.226(0.229) -0.267(0.291) -0.148(0.284) -0.062(0.202) 0.230(0.204)

2013 0.363**(0.182) 0.086(0.209) - 0.356**(0.169) 0.887*(0.223)

*p < 0.001, **p < 0.05, ***p < 0.01
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Table 6. ANOVA and Tukey-Kramer tests to analyze the differences in the level of usage factors and EC usage across the years 
2009-2013
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