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ABSTRACT

Thepaperseekstoexaminethecross-countryvariationinthestateofdigitaleconomyinAsia-Pacific
region. In addition, this paper also identifies the role playedby thedigital skill in fostering the
developmentofthedigitaleconomyintheAsia-Pacificregionusingsecondarydataof43Asia-Pacific
countriesover2012to2017.K-meansclusteringapproachandpanelregressionmethodwereused
forthepurposeofanalysisofdata.Theoutcomeofthestudyrevealedstarkvariationsinuse,access,
andoveralldigitaleconomyamongsttheAsia-Pacificcountriessignifyingtheprevalenceofdigital
inequality.Thefindingsofthestudyhighlightedthatsecondaryandtertiaryeducationastheproxies
ofdigitalskillexertedsignificantpositiveeffectonthedevelopmentofdigitaleconomy.However,
theeffectoftertiaryeducationwasfoundtobestrongerthanthatofthesecondaryeducation.The
outcomeofthestudyalsoidentifiedincomeleveltobeaffectingthedevelopmentdigitaleconomy.
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INTRoDUCTIoN

Today,wearelivinginaknowledgeeconomyandinsucheconomy,knowledgeisconsideredtobe
theprimedriverofgrowthanddevelopment.Inthecontextofthepresentknowledgeeconomy,the
roleofInformation,CommunicationandTechnology(ICT)infosteringthedigitaleconomycannever
beundermined(Sharmaetal.,2016).ThepresenceofICTcanbefelteverywhereindifferentforms
andithasbecomeaprerequisiteofhumanprogress(Leeetal.,2017).Infact,digitaleconomyhas
alteredtheeconomicprocesses,systems,industries,consumerbehaviour,businessinteractionsand
businessmodelsinthepresentscenario(Bukht&Heeks,2017).Tomany,digitaleconomyisalso
knownas‘neweconomy’,‘interneteconomy’or‘informationeconomy’(L’Hoest,2001).Bywhatever
nameitmaybecalled,itistrulyrepresentingawideideaasitincludese-commerce,e-governance,
e-paymentsystem,e-banking,e-knowledgeprocessing,internetbanking,mobilebanking,payment
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wallets etc. (Quah, 2003;Chakravorti et al, 2016).Digital economy through its spill-over effect
promoteseconomicgrowthanditalsohastheabilityofloweringnon-accelerantinflationrateof
unemployment1(L’Hoest,2001;Kamel,2005).Inadditiontothese,digitaleconomyequilibrates
inflation and unemployment in short run, introduces innovative as well as quality products and
services,dampensthebusinesscycle(whichallowstheeconomytooperateatfullcapacity),allows
thecontrolofcorruptionandgeneratesemploymentdirectlyandindirectly(Atkinson&McKay,2007;
Howardetal.,2010;Saxena,2018).AsamatteroffactWorldBank(2016)inits‘World Development 
Report on Digital Dividends’unequivocallyreiteratestherolethatthedigitaltechnologycanplay
inpromotinggrowthanddevelopmentthroughinclusion,efficiencyandinnovation.Owingtoits
tremendouspotential,thedigitaleconomyisgrowingataveryrapidpaceacrosstheglobeanditis
evengrowingatafasterrate(15-25percentage)inthedevelopingcountries(Bukht&Heeks,2017).

However,thetransformationintothedigitaleconomyistoagreatextentconditionedupon
thestateofthedigitalskillinaneconomy(Servon&Kaestner,2008;Aikins,2019)asitisvery
muchtruethatthebenefitsofdigitaleconomycanonlybeharnessedbyeconomieswithstrong
fundamentals (WorldBank,2016).The importanceofdigital skill canbeunderstood from its
linkagewithSustainableDevelopmentGoal42ingeneralanditslinkagewithSDGTarget4.43
alongsideTargetIndicator4.4.14inparticular(WorldBank,2016).Infact,theabilitytouseICT
isregardedastheessentiallifeskilltobeacquiredbyeveryone(Montoya,20185).Likereading
and writing, digital literacy has also emerged as one of the most important generic skills in
modernlife(WorldBank,2016).TheglobalpandemicofCOVID-19(CoronaVirus)hasfurther
reiteratedtheimportanceofdigitaleconomyanddigitalskillinourlivesatatimewhenmajority
ofthecountriesintheworldareunderlockdown6.Thechangedsocio-economicorderduetothe
outbreakofCOVID-19andsubsequentlylockdownhasalsoalteredhumanbehaviourtowards
digitaltechnologytowardsgreatextent.Alargenumberofpeoplewhousedtoconsidertheuse
oftechnologyandinternetaremotepossibilityarealsoincreasinglyusingthedigitalmediums
tocarryoutnormaldaytodayfunctions(Guitton,2020).However,digitalinequalitycanactas
apotentialthreatinexploitingtheadvantagesofdigitaleconomy.Mitigationstrategiesaretobe
developedtoovercomedigitalinequalitiestoenablethepeopleincombatingCOVID-19crisisby
leveragingthepowerofdigitaleconomy(Beaunoyeretal.,2020).

Asia-Pacificregionisimportantfromtheviewpointoftheworldasmajorityofthepopulation7
(4.3billioni.e.60%ofglobalpopulation)livesinthisregionanditincludesChinaandIndia,two
mostpopulouscountries.Thisregioncontributesapproximately30%8oftheGDPoftheworld.This
regionisalsothehomeofanumberofemergingeconomiesoftheworld.Thepaceatwhichthis
regionisgrowing,increasingpopulationandurbanizationaremakingthisregioncriticalforoverall
growthanddevelopmentoftheworldasawhole.

Inthisbackdropthispaperexaminesthecross-countryvariationinthestateofdigitaleconomy
inAsia-Pacificregion.Inaddition,thispaperidentifiestheroleplayedbythedigitalskillinfostering
thedevelopmentofthedigitaleconomyinthisAsia-Pacificregion.

REVIEw oF LITERATURE

Growingimportanceofdigitaleconomyhasattractedtheattentionofthescholarsacrosstheglobe
todelveintothisrelativelynewdomainofresearchespeciallyinlasttwodecades.Majorityofthe
researchstudiestriedtoexplorethedeterminantsofthedigitaldivideespeciallyinthecontextof
Asiancountries(Wong,2001;Kiiski&Pohjola,2001;Quibriaetal.2002;Ono,2005)andAmerica
(Chinn&Fairlie,2006).Forexample,Wong(2001)carriedoutastudytoexaminethestateofdigital
economyintheAsiancountriesvis-à-visothercountriesinrestoftheworld.Theoutcomeofthe
studymarkeddisproportionatevariationinthedigitaleconomyamongsttheAsiancountries.Japan,
HongKong,Korea,SingaporeandTaiwanoutperformedrestoftheAsiancountriesinICTdiffusion.
SimilarkindofobservationswasalsomadebyVu(2017)inrespectoftheASEANcountries.The
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outcomeofthestudyshowedthatlevelofICTdiffusionisatdifferentlevelsamongstthetenASEAN
countries.Ontheotherhand,theperformanceofAsiaasawholeinICTdiffusionwasfoundtobe
poorincomparisontoOECDandotherNon-Asiangroups.Theoutcomeofthestudyalsorevealed
thatlevelofdevelopmentofthecountryandthecompetitivenesswerefoundtobethemajordriving
force in ICTdiffusion for theAsiancountries,whereas theper-capitaGDPandcostof internet
serviceswerefoundtoberelevant inexplaininginternetdiffusion inOECDcountries(Kiiski&
Pohjola,2001).However,thestudycarriedoutbyHoang(2017)showedthathumandevelopment
index tobe themost importantdeterminantofoverall ICTpenetrationamongst theAsia-Pacific
countriesduring2014to2017.

Quibriaetal. (2002)conductedastudy to identify thedeterminantsofdigitaldivideacross
Asiancountrieswheretheyhaveidentifiedstarkdifferences inICTdiffusionamongst theAsian
countries.Sizeof thecountriesasindicatedbythelevelofpopulationandlevelof incomewere
foundtobesignificantfactorsaffectingtheuseofcellularphone,faxmachine,internet,personal
computer,telephonemainline,television.Moreover,levelofeducationwasfoundtobethemajor
factorexplainingtheuseofinternet,personalcomputerandtelephonemainlineusealongsideincome
ofthepeople.Thestudyconcludedthatpromotionofeducation,creationofadequateinfrastructure
andenablinginstitutions,internationalcooperationandappreciatinginstitutionalinnovationwere
thecriticalfactorsinnarrowingtheprevalentdigitaldivide.

InadifferentstudyOno(2005)usingthesurveydataforSingapore,KoreaandJapansuggested
thatICTdiffusioninthesethreecountriesweremuchhigheralthoughdigitaldividewasprevalent
amongst thedifferentdemographicgroups in thesecountries.Onanaggregate level the income,
educationandgenderwerefoundtobetheinstrumentalfactorsaffectingtheICTdiffusinginthese
thereAsiancountries.Privatisation,developmentoftelecommunicationsectorandthecompetition
within,worldsystemofcapitalistdevelopmentalongwithpercapitaGDPasthecontrolvariable
werefoundtobethemajordeterminantsofglobaldigitaldivideinastudycarriedoutbyGillian
andSuarez(2005).

InastudycarriedoutbyDewanetal.,(2005),telecominfrastructure,percapitaGDP,years
ofschoolingandopennessoftheeconomywerefoundtobeexertingsignificantpositiveeffectin
reducinginequalityinglobaldigitalaccess.However,theoutcomeofthestudyrevealedthatthe
effectofurbanpopulationwasfoundtobenegativeinnarrowingthedigitaldivide.Yartey(2006)
carriedoutastudytoexaminetheeffectoffinancialandcapitalmarketdevelopmentontheglobal
digitaldivideusingpaneldataof76countriesover1990to2003.Theresultofthestudysuggested
thatlaggedICTdiffusion,FDI,tradeopenness,creditandstockmarketdevelopment,percapitaGDP
andfinancialdevelopmentwerefoundtobethemajordeterminantsoftelephonemainline,mobile,
internetandpersonalcomputerusageduringtheperiodofstudy.

Anothercross-countrystudy(161countries)wasconductedbyChinnandFairlie(2006)where
effortwasmadetoexplorethefactorsaffectingthecomputerandinternetpenetrationfortheperiod
1999-2001.Theoutcomeofthestudyrevealedthatinternetpenetrationwasfoundtobehighest
inNorthAmericaandlowestinSouthAsiancountries.Inadditiontoit,incomepercapita,years
ofschooling,literacylevel,youth,urbanizationrate,telephonedensity,electricityconsumptionand
regulatoryqualitywerefoundtobethemajordeterminantsofcomputerandinternetpenetration.Using
thedatafor66developingand23developedcountriesfortheperiod1991to2002,Shchetininand
Baptiste(2008)suggestedlaggedinternetdiffusion,FDIandliteracyratewerefoundtobepositive
determinantsoftheinternetdiffusionfordevelopingcountriesonly.Thesignificantnegativesign
associatedwiththelevelofincomewasexplainedusing‘ResourceCurseTheory9’bytheauthors.

Inasimilarkindofstudyinacross-countryframeworkfortheyear2003,MurthyandNath
(2009)observedeconomic freedom, tradeopennessandcreditmarketdevelopmentexacerbating
significantpositiveimpactonthedigitalaccess,whereasGiniindex(ofGinicoefficient-ameasure
ofinequality)wasfoundtobeadverselyaffectingthedigitalaccess.Using18yearsdatafrom1994to
2011forMalaysia,Indonesia,PhilippinesandThailand,Nipoetal.(2014)foundoutthatper-capita
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GDPofthesecountrieswastheprincipalfactoraffectingtheICTdevelopment.Inadditiontoit,
foreigndirectinvestment,tradeopenness,stockmarketandcreditmarketdevelopment,populationand
infrastructurewerealsofoundtobeimportantunderdifferentmodelspecificationsandassumptions.
In fact, thesocialdevelopment isconsidered tobe thesignificantdeterminantsof ICTdiffusion
in thedevelopingeconomies (Lechman&Kaur,2016). InChina, thedigitaloutcome inequality
wasnoticedtobefarmorethaninequalitiesindigitalaccessanduseandsuchdigitalinequalityis
primarilyaffectedbysocio-economicfactors(urbanresidentialincome,secondarygrossenrolment
ratioandruralresidentialincome)ratherthaninstitutionalorinnovationfactors(Songetal.,2020).

Oneof themost comprehensive reports in this regard is theWorldDevelopmentReporton
DigitalDividends(WorldBank,2016).Thereporthighlights therapidspreaddigital technology
throughouttheworldandhowithaspromotedgrowthanddevelopmentbyamplifyingopportunities
andamelioratingservicedelivery.However,thereportsalsopointsoutthepresenceofstarkfirst(access
dimension)andsecond(usedimension)orderdigitaldividewithinandacrossthedifferentcountries.
Institutional interventions such as infrastructure development, reform to promote competition in
thetelecommunicationmarket,adoptionofPPPmodelandbetterregulatoryenvironmentcanhelp
economiestobridgethefirstorderdigitaldividewhereasinvestmentinpubliceducationandhealth,
betterbusinessclimateandgoodgovernanceareofparamountimportancetoreapthefruitsofdigital
economy(WorldBank,2016).

Insomeoftheveryrecentstudiestoo,GDPpercapita,levelofeducation,digitalliteracy,urban
population,costofinternet,economicfreedom,privatisation,ageofthepopulation,gender,access
toelectricity, rural income,workingagepopulationwerefound tobe the instrumental factors in
explainingdigitaldivide(Billonetal.,2016;Nishijimaetal.,2017;Hoang,2017;Vu,2017;Zhang,
2017;Waters,2017;Pachis,2018;Cruz-Jesus,2018;Aikins,2019;Fangetal.,2019;Otiomaetal.,
2019;Songetal.,2020;Huxholdetal.,2020).

Thereviewoftheexistingliteraturesuggeststhatalthoughtherearestudiesatthegloballevel
whichhastriedtoexaminethedigitaldivideorinequalityanditsdeterminants,therearedearthof
studieswhichhavetriedtofocusontheclusteringofcountriesintermsofthestateofthedigital
economyandtheintermediatingroleplayedbythedigitalskillinfosteringdigitaleconomyespecially
inthecontextofAsiaPacificregion.Asmentionedearlier,onerelevantstudyinthecontextofAsia-
PacificcountrieswasconductedbyHoang(2017),inordertoexaminethesocio-politicalfactors
affecting ICT penetration. The independent factors taken into consideration in that study were
GlobalPeaceIndex,HumanDevelopmentIndexandFreedomstatus.However,theresearchwork
suffersfromnumberoflimitations.Firstofall,thestudyonlyconcentratedonsocio-politicalissues
whereastherearenumberofotherfactorswhichhavebeenfoundtobeimportantinexplainingICT
penetrationvis-à-visdigitaldivide.Suchlimitationisalsogettingreflectedintheresultofthestudy,
wherenoneofthesocio-politicalvariables(exceptHumanDevelopmentIndexscore)wasfoundto
besignificant.Secondly,thesamplesize(24countries)ofthestudywassolittlethatnoconclusive
generalizationscouldbemadeontheAsia-Pacificregionasawhole.

Therefore,thispapertriestoaddresstheexistinggapintheliterature.Specifically,thispaper
intendstoexplorethecross-countryvariation(byclusteringthecountries)intermsofthestateof
digitaleconomyintheAsia-Pacificregion.Moreimportantly,thispaperspecificallyidentifiesthe
intermediatingroleofdigitalskillinpromotingdigitaleconomyinAsia-Pacificregion.

DATA AND METHoDoLoGy

Thisstudyispre-dominantlyanalyticalinnature.Forthepurposeofthestudy,relevantdatawere
collectedfromvarioussecondarysources.Atotalof43countriesfromtheAsia-Pacificregionwere
selectedforthepurposeofthestudy.Thetimeperiodofthestudyperiodwas2012to2017whichwas
purelybasedontheavailabilityofthesecondarydata.Thegatheringofthedataandconstructionof
variousparameterssuchasICTuseandICTaccess,DigitalSkillandDigitalEconomywereentirely
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guidedbytheITUmethodology.Attheveryoutsetitmustbementionedthatunavailabilityofthe
secondarydataisregardedasoneofthemajorchallengesassociatedwithdigitaleconomyrelated
research(Vicente&Lopez,2011;Songetal.,2020).

Measuring Digital Economy
Forthepurposeofmeasuringthedigitaleconomy,ICTuseandICTaccessdimensionsweretakeninto
account.ICTaccessdimensionisacompositeindicatorcomprisingoffixed-telephonesubscriptions
per100inhabitants,mobile-cellulartelephonesubscriptionsper100inhabitants,internationalinternet
bandwidth(bit/s)perinternetuserandpercentageofhouseholdswithacomputer.Inasimilarway
theICTuseisdeterminedbytakingintoconsiderationpercentageofindividualsusingtheinternet,
fixed-broadbandsubscriptionsper100inhabitantsandactivemobile-broadbandsubscriptionsper
100inhabitants.ThecompositedataonICTuseandICTaccessdimensionsweredirectlyobtained
fromInternationalTelecommunicationUnion(ITU)whichisspecialisedUnitedNationsagencyfor
promotingandmonitoringICTdevelopmentthroughouttheworld.Theprocessofconsideringboth
ICTuseandICTaccessdimensionsforevaluatingthestateofdigitaleconomyisinfactsimilarto
themethodologyemployedbySongetal.(2020)tomeasure‘DigitalDevelopmentIndex’.

Measuring Digital Skill
Measurementofdigital/ICTskillisatedioustask.Whileevaluatingtheachievementwithrespect
toSDGtargetindicator4.4.1i.e.ICTskill,theparametersincorporatestheabilitytomoveafileor
folderinaPC,abilitytocopyandpaste,abilitytosende-mailswithattachments,abilityofusing
excelformula,abilityofconnectingandinstallingadditionaldevicestoPC(suchasmodem,camera),
abilitytofind,download,installandconfiguresoftware,abilitytopreparepresentationsinelectronic
formssuchaspowerpointpresentations,abilitytotransferfilesbetweenPCsandotherdevicesand
abilitytowritecomputerprogrammes.However,theseareoftenselfreportedbytherespondents
whichsufferfromunderoroverratingduetotheirsubjectivebiasandsuchself-evaluationseldom
trulyrepresentthetruelevelproficiency(Montoya,2018).Therefore,thereexistsignificantchallenges
inmeasuringdigitalliteracyofthepeopleofacountry.Fortunately,ITUistheUNcustodianagency
responsiblefordevelopingthemethodologyandleadingthedatacollectiontoproduceSDGIndicator
4.4.1(Montoya,201710).

Like ICT use and ICT access, ITU considers digital skill to be a composite factor which
incorporatesmeanyearsofschooling,secondarygrossenrolmentratioandtertiarygrossenrolment
ratio. The composite value of all these three factors is regarded as the proxy of digital literacy
as presumed in computing ICT Development Index (IDI) by ITU. Although, utilization of ICT
relatedskillsasusedinmeasuringtheSDGIndicator4.4.1wouldhavebeenmoreappropriatebut
unavailabilityofsuchdatafortheAsia-Pacificcountriespromptedtheuseofmethodologyasusedby
ITUtogaugedigitalskilldataasasurrogate.Therefore,ITUmethodologyformeasuringdigitalskill
(whilecomputingIDI)wasusedasaproxyofdigitalskillforthepurposeofthisstudy.However,in
ordertounearththeeffectsofmeanyearsofschooling,secondarygrossenrolmentratioandtertiary
grossenrolmentratio, thesethreecomponentswereusedindividuallyrather thanasacomposite
factor.Duetothenon-availabilityofsomeofthedatapointsonindividualdigitalskilldimensions,
ultimatelynumberofdatapointswaslimitedto72observationsduringthespecifictimeperiodacross
Asia-Pacificcountriesincaseofpanelregressionanalysis.

Inordertoexploretheeffectofdigitalskillonthestateofdigitaleconomy,threeimportant
controlvariablessuchaslevelofincome,urbanizationandproportionofagedpopulationwerealso
consideredforthepurposeofthestudy.Thedetaileddescriptionandthesourcesofthevariables
usedinthestudyarepresentedinTable1.

Onthebasisof43individualcountryperformances,anaturalgroupingofcountriesinthe
Asia-Pacificregionwasmadebyusingclusteringtechnique-awidelyuseddataminingmethod
(Ramachandranetal.,2018).Selectionof43countrieswassolelybasedontheavailabilityof
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data for all the indicatorsof access andusagedimensions.Anon-hierarchical (e.g.k-means
clustering)clustermethodswasemployed.Ink-meansclustermethod,kisassumedtobethree
dependingontheachievementofcountriesintheaccessandusagedimensions:high,medium
andlowlevelofdevelopment.

Toexaminetheeffectofthedigitalskillonthedigitaleconomyofdifferentcountries,Panel
DataRegressionmethodwasusedasithelpsindealingwiththedataspreadovertimeperiodsand
cross-sections.Paneldataregressionanalysisavoidstheriskofbiasedresultsasitcanefficientlytake
careoftheheterogeneityofthetimeseriesandthecrosssections.Moreover,Paneldataregression
allowsgreatervariability,reducedcollinearityamongstthefactorswithmoredegreesoffreedom
(Baltagi,2005).Theempiricalmodelwasspecifiedas:

DE YRS SEC INC UR OLD u
it it it it it it it i
= + + + + + + ++�α β β β β β β

1 2 3 4 5 6
TER

tt


where � , , ,t T= …1 2 3 and i n= …1 2 3, , , .
DEisthedependentvariablesintheModelα istheinterceptterm, β arethe ( )k×1 vectors

ofparameters tobeestimated,YRS,SEC,TER, INC,UR,andOLDare the 1×( )k  numberof
observationsoftheindependentvariablesandu

it
representstheerrorterm.ExceptYRS,SECand

TERwhicharetheproxiesfordigitalskill,restofthevariablesarecontrolvariablesinthemodel.
Inthepaneldataregressionframework,threeempiricalmodelsareavailable:ConstantCoefficient

Model(CCM),RandomEffectsModel(REM)andFixedEffectModel(FEM)(Brooks,2000).CCM
caneasilybeestimatedjustbyrunningapooledregressionwhichwillestimateasingleequation
usingthemethodofPooledOrdinaryLeastSquare(POLS).TheimplicitassumptionunderCCMis
thattheaveragerelationshipbetweenthevariablesremainsunchangedoverdifferenttimeseriesand
cross-sectionalunitswhichinrealityarenottenable.ThedifferencebetweentheFEMandREMlies
inthefactthat,FEMpermitstheintercepttovarywithcross-sectionsbutthesameremainconstant
overvaryingtimeperiods.Howeverthe β valuesremainthesameacrosscross-sectionsandtime
series(Brooks,2008).HoweveritistobenotedthatpriortotheapplicationofeitherFEMorREM

Table 1. List of variables and its data sources

Variables Abbreviation Description Source

Accessofdigitalservices ACCESS

Fixed-telephonesubscriptionsper100inhabitants,mobile-cellular
telephonesubscriptionsper100inhabitants,internationalinternet
bandwidth(bit/s)perinternetuserandpercentageofhouseholdswith
acomputer

International
Telecommunication
UnionUsageofdigitalservices USE

Percentageofindividualsusingtheinternet,fixed-broadband
subscriptionsper100inhabitantsandactivemobile-broadband
subscriptionsper100inhabitants

Stateofdigitaleconomy DE StateofDigitalEconomyasrepresentedby(0.50×ICTAccess+0.50
×ICTUse)

ProxyofDigitalSkill

YRS Meanyearsofschooling
EducationStatistics,
WorldBankSEC Secondarygrossenrolmentratio

TER Tertiarygrossenrolmentratio

Percapitanationalincome INC GrossNationalIncome(PerCapita)

WorldDevelopment
Indicator,WorldBank

Urbanization UR Urbanpopulationasapercentageoftotalpopulation)

Proportionofaged
population OLD Populationages65andaboveasapercentageofthetotalpopulation.

Source:Author’sowncompilation
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itisimperativetoknowwhetherthepaneldataregressionframeworkwillbeusedorthepooled
regressioni.e.CCMwillbeapplicable.Therefore,atfirst,Breusch-Pagan(BP)testwasappliedto
ensuretheapplicationofFEMorREMinsteadofCCM.Secondly,HausmanTestwasusedtoascertain
theapplicabilityofeitherFEMorREM.InTable2thehypotheses(asspecifiedbytheexpectedsigns
oftheindependentvariables)arepresented.

In empirical estimation, the particular interest is to verify whether the result confirms the
expectedsignof theparameterornot.All the independentvariableswere theoreticallyexpected
tohavepositiveeffectondigitaleconomyasawholebarringagedpopulationabove65(OLD).
Thereasonsofexpectedsignsofalltheindependentvariablesonthedependentvariablehavebeen
elaboratedinthenextsection(AnalysisandDiscussions)whilecomparingthetheoreticalconviction
withtheactualoutcome.

ANALySIS AND DISCUSSIoNS

Access and Usage of Digital Services: Asia-Pacific Experience
InTable3thestateofthedigitaleconomyamongstthecountriesinAsia-Pacificregionispresented
bothfor2012and2017.FromtheanalysisofTable3itisquiteclearthatKorea,Japan,Singapore,
BahrainandIsraelobtainedthetopfivepositionsinthecontextofdigitaleconomyduringboth2012
and2017.Bangladesh,Myanmar,Afghanistan,India,LaoPDR,PakistanandNepalremainedas
thelaggardsinthisaspectduringtheperiodofstudy.Significantinter-countryvariationinrespect
ofdigital economywasobservedduringboth2012and2017.Avery fewcountries continue to
dominateintermsofdigitaleconomyduringtheperiodofthestudywhichhighlightstheexisting
digitalinequalityprevailingintheregion.However,therehasbeenimprovementinthestateofthe
digitaleconomyforalmostallthesamplecountriesingeneralduringtheperiodofthestudy.

Asia-PacificregionmarkedadistinctregionalvariationintheICTdevelopment,especiallyin
theaccessandusageofdigitalservicesforyear2012and2017(seeAppendixFigure1andFigure
2). It truly reflects the starkdifferences in the levelofeconomicdevelopment in the region.As
farastheaccessisconcerneditwasobservedthatKorea,Japan,Singapore,Israel,Qatar,Bahrain
andUAEwereatthetopduringboth2012and2017respectively.Myanmar,Bangladesh,Nepal,
UzbekistanandIndiawerefoundtobetheworstperformingcountriesduring2012inrespectof
accessdimensionwhereasin2017,Afghanistan,Bangladesh,Bhutan,PakistanandPalestinewere

Table 2. Expected signs of the independent variables (i.e. testable hypotheses)

Independent Variables Expected Signs

YRS +

SEC +

TER +

INC +

UR +

OLD −

Source:Authorsowncompilation
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foundtobethecountriesatthebottomofaccessdimension.Koreawasfoundtobeatthetopinthe
usedimensionduring2012followedbyJapan,Singapore,BahrainandIsraelrespectivelywhereas
Israellostitpositioninthetopfiveduring2017anditwasreplacedbyCyprus.Myanmar,Bangladesh,
Pakistan,CambodiaandLaoP.D.R.weretheworstperformingcountriesintermsofusedimension
during2012.However,in2017Afghanistan,Pakistan,Bangladesh,SyriaandNepalwerefoundto
beatthebottomintheusedimension.

From the change in accessdimension, it canbeobserved that significant improvementwas
observedinthecasesofUzbekistan,Myanmar,Iran,NepalandOmanwhereasnegligibleimprovement
wasnoticedforSingaporewhichwasfoundtobeamongstthetopthreeinaccessduringtheperiod
ofstudy.Surprisingly,negativechangewasobservedincaseofKoreawhichwasfoundtobeatthe
topduringtheperiodofstudyalongwithMongolia,IsraelandPalestine.Therehasbeenanotable
improvementintermsofusedimensionformostoftheAsia-Pacificcountriesduringthestudyperiod.
Jordan,BruneiDarussalam,Thailand,CyprusandMalaysiaregisteredremarkableaugmentationin
theusedimensionduringtheperiodofstudy,whereastheimprovementwasfoundtobeleastfor
countriessuchasSingapore,JapanandKorea(whichwerealreadyatthetopwithrespecttouse
dimension).Therefore, lookingat thechangesinbothuseandaccessitcanbeobservedthatthe
positivechangewasfoundtobemarginalforthecountrieswhichwerealreadyhighlydeveloped
intermsofdigitaleconomyandsignificantpositivechangeswerenoticedincaseofthecountries

Table 3. State of digital economy in 2012 and 2017

Country 2012 2017 Country 2012 2017

Armenia 4.11 5.47 Malaysia 4.85 6.55

Azerbaijan 4.69 6.06 Maldives 4.09 5.51

Bahrain 7.17 7.84 Mongolia 3.08 4.32

Bangladesh 1.33 2.23 Myanmar 0.88 2.96

Bhutan 2.10 3.15 Nepal 1.61 2.68

BruneiDarussalam 4.88 6.89 Oman 5.05 6.52

Cambodia 2.05 3.36 Pakistan 1.67 2.29

China 3.73 5.43 Palestine 3.20 2.89

Cyprus 5.62 7.74 Philippines 3.15 4.29

Georgia 3.82 5.37 Qatar 6.33 7.49

India 1.73 2.61 Russia 5.85 6.68

Indonesia 2.90 4.02 SaudiArabia 5.47 6.45

Iran 3.15 5.14 Singapore 7.84 8.03

Israel 6.87 7.76 Korea 8.56 8.78

Japan 8.02 8.48 SriLanka 2.41 3.29

Jordan 3.67 5.88 Syria 2.70 3.11

Kazakhstan 5.23 6.62 Thailand 3.16 5.41

Kyrgyzstan 2.71 3.73 Turkey 4.32 5.61

LaoPDR 1.68 2.69 UAE 6.15 7.60

Lebanon 4.91 6.56 Uzbekistan 2.36 4.59

Afghanistan - 1.47 Timor-Leste - 3.42

Kuwait - 6.06 Source:Author’sowncompilation
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wheregrowthpossibilitiesofdigitaleconomywerepresentastheywerepreviouslyunderdeveloped
intermsofdigitaleconomy.

Regional Groupings: Clustering of Asia-Pacific Countries
AneffortwasmadetosimplyexaminenaturalgroupingsofcountriesinAsia-Pacificregion,based
ontheirrelativepositioninginaccessandusageofdigitalservices.Ink-meanscluster,threeclusters
(i.e.k = 3 )outof43countrieswerepurposivelychosendependingonlow,mediumandhighlevel
ofdevelopmentforthebeginning(2012)andendofthestudyperiod(2017)tounderscorethechange
intherelativepositionofthecountriesovertheperiodofstudy.Countrylevelnaturalgroupingwas
madeforaccessandusagedimensionsseparately.Inotherwords,dependingontherelativepositions
ofthecountries,nineclustersweredevelopedunderlowaccess,mediumaccess,highaccess,low
usage,mediumusage,andhighusage.

InTable4,aneffortwasmade tohighlight thestateof thedigitaleconomyofAsia-Pacific
countriesintermsofuseandaccessdimensionsfortheyear2012.FromtheanalysisofTable4,itcan
beseenthat12countries(Bangladesh,Bhutan,Cambodia,India11,Kyrgyzstan,LaoPDR,Myanmar,
Nepal,Pakistan,Philippines12,SriLankaandUzbekistan)werefoundtobeinthelowaccessandlow
usesegmentwhichsignifiesdismalstateofdigitaleconomyinthesecountriesduring2012.Digital
economyofBahrain,Israel,Japan,Singapore,andKoreawerefoundtobeexcellentasthesecountries
fallinthehighuseandhighaccessquadrant.

TheuseandaccessofICTwasfoundtobemoderateinArmenia,Azerbaijan,China,Lebanon,
Maldives,OmanandTurkey.ForBruneiDarussalam,Cyprus,Kazakhstan,Malaysia,Qatar,Russia,
SaudiArabiaandUAE,althoughtheadequateICTinfrastructurewasavailablebuttheusebythe
peopleofthesecountrieswasfoundtobeatmediumlevelduring2012whereasGeorgia,Indonesia,
Iran,Jordan,Mongolia,Palestine,SyriaandThailandwereobservedtobeonthemediumaccessand
lowuseduringthesameperiod.Noneofthecountrieswerefoundinhighaccessmediumuse,medium
accesshighuse,lowaccessmediumuseandlowaccesshighusesegmentsduringtheyear2012.

In a similar fashion, Table 5 represents the distribution of countries in access and usage
dimensionsinabi-matrixfortheyear2017.Ithighlightsthefactthatmajorityofthecountrieslies
indiagonalcells:lowaccess-lowusage(11countries),mediumaccess-mediumusage(9),andhigh
access-highusage(8)trajectories.Italsodemonstratesavariationinindividualcountryexperiences

Table 4. Classification of Asia Pacific countries for 2012 in access and usage dimensions 

Usage Cluster 1 
(Low usage)

Cluster 2 
(Medium usage)

Cluster 3 
(High usage)Access

Cluster1
(Lowaccess)

Bangladesh,Bhutan,
Cambodia,India,
Kyrgyzstan,LaoPDR,
Myanmar,Nepal,
Pakistan,Philippines,
SriLanka,Uzbekistan

Cluster2
(Mediumaccess)

Georgia,Indonesia,Iran,
Jordan,Mongolia,Palestine,
Syria,Thailand

Armenia,Azerbaijan,
China,Lebanon,Maldives,
Oman,Turkey

Cluster3
(Highaccess)

Brunei
Darussalam,Cyprus,Kazakhstan,
Malaysia,Qatar,
Russia,SaudiArabia,
UAE

Bahrain,Israel,Japan,
Singapore,Korea

Source: Author’s own compilation
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fromthisgeneraltrend:fivecountriesinmediumaccess-lowusagecategory,andninecountriesin
highaccess-mediumusagecategory.MajorityoftheSouthAsiancountries(exceptSriLankaand
Maldives)experiencedasimilarkindofdevelopmentindigitaleconomy.

Comparingtherelativepositionsofthecountriesfor2012and2017revealsthatCyprus,
QatarandUAEwhichwereathighaccessandmediumusesegmenthadmadesignificant
advancementintheusedimensionandshiftedtohighaccessandhighusecellduring2017.
Therehasbeenanotable improvement in theuseofdigitalmodes for thecountriessuch
as Georgia, Jordan, Mongolia and Thailand which enabled them to excel from medium
accesslowusagesegmentin2012tomediumaccessandmediumusagein2017.Uzbekistan
experiencednotableimprovementinbothuseandaccessdimensionsduringtheperiodof
study.TheICTinfrastructureofAzerbaijan,Lebanon,Oman,Philippines13,SriLankaand
Kyrgyzstan improved in 2017 over 2012. However, the use of such digital infrastructure
remained unchanged at low levels for these countries. Bahrain, Israel, Japan, Singapore,
andKoreacontinuetomaintaintheirearlierpositionsinthehighaccessandusecell.The
rest of the Asia-Pacific countries (Bangladesh, Bhutan, Cambodia, India14, Myanmar,
Nepal,Pakistan,Indonesia,Syria,Armenia,China,Maldives,Turkey,BruneiDarussalam,
Kazakhstan, Malaysia, Russia and Saudi Arabia) maintained status quo in terms of their
earlieraccessandusestatus.

Determinants of State of Digital Economy: Role of Digital Skill
Forthepurposeofinvestigatingtheintermediatingroleofthedigitalskillinpromotingthedigital
economy, panel data regression method was utilized. As mentioned in the methodology, before
applyingthepaneldataregression(i.e.eitherREMorFEM),itisimportanttoknowwhetherpanel
dataregressionisatallapplicableornot.TheoutcomeoftheBreusch-Pagantestsuggestedpanel

Table 5. Classification of Asia Pacific countries for 2017 in access and usage dimensions

Usage Cluster 1 
(Low usage)

Cluster 2 
(Medium usage)

Cluster 3 
(High usage)Access

Cluster1
(Lowaccess)

Afghanistan,
Bangladesh, 
Bhutan, 
Cambodia, 
India, 
Myanmar, 
Nepal, 
Pakistan,
Palestine,
Timor-Leste,
LaoPDR

Cluster2
(Mediumaccess)

Indonesia,
Philippines,Sri
Lanka,Syria,
Kyrgyzstan

Armenia, China,Georgia,
Jordan,Maldives,Mongolia,
Thailand,Turkey,Uzbekistan

Cluster3
(Highaccess) Iran

Azerbaijan,Brunei 
Darussalam,Kazakhstan,
Kuwait,Lebanon,Malaysia,
Oman,Russia, Saudi Arabia

Bahrain,Cyprus,
Israel,Japan,Qatar,
Singapore,Korea,UAE

Source:Author’sowncompilation
Note:Counrtiesinboldmaintainedstatus-quosince2012.
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datamethodwasapplicableinsteadofCCM.Further,theresultoftheHausmantestindicatedthat
fixedeffectmodelistheappropriatemodeltobeusedinthestudy.

Theprimeconcerninthispaperistoexploretheeffectoftheindividualsub-componentsof
digitalskills(i.e.meanyearsofschooling,grossenrolmentinsecondaryandtertiaryeducation)on
thestateofthedigitaleconomy.FromtheanalysisoftheTable6,itcanbeobservedthatthesign
associatedwithtwoofthesub-componentsofdigitalskill(grossenrolmentinsecondaryandtertiary
education)werefoundtobepositiveandstatisticallysignificant.Thecoefficientassociatedwiththe
meanyearsofschoolingwasalsofoundtobepositivebutstatisticallyinsignificant.Asamatterof
fact,itcanbementionedthatsecondaryandtertiaryeducationplaysapivotalroleindevelopmentin
digitaleconomybuttheeffectoftertiaryeducationisnormallymorerobustthanthatofthesecondary
educationintheearlystageofdevelopmentofdigitaleconomy(Songetal.,2020).Theoutcomeof
thestudyclearlysignifiesthatdigitalskillplaysaninstrumentalroleinfosteringthedigitaleconomy
intheAsia-Pacificcontext.

Asfarasthelevelofincomeisconcerned,itisexpectedthatwithanincreaseintheincomeof
acountry,thereisapositiveeffectontheuseandaccessdimensionswithinthedigitaleconomy.
Withhigherincome,peoplewilltendtogetfamiliarwiththedigitaldevicesandtherebythere
willbedemanddrivenimprovementintheusagedimensionsofdigitaleconomy.Theoutcome
ofthestudycorroborateswiththistheoreticalargument.Intheempiricalmodeltheeffectof
levelofincomewasfoundtobepositiveandstatisticallysignificantwhichisconsistentwith
thefindingsofQuibriaetal.(2002),ChinnandFairlie(2006)andMocnikandSirec(2010).
Therestofcontroldemographicvariablessuchasproportionofurbanandagedpopulationwere
foundtobestatisticallyinsignificant.

Table 6. Determinants of digital economy

Variables Coefficients Z-Value p-Value

YRS 0.143 0.53 0.596

SEC 0.018 1.90 0.098

TER 0.037 4.04 0.000

INC 4.172 4.28 0.000

UR -0.034 -0.55 0.583

OLD .022 0.17 0.867

Constant -38.352 -6.15 0.000

χ2 (BPTest) 49.27

p-values

0.000

χ2 (HausmanTest) 82.25 0.000

F-value 32.69 0.000

Model FEM N 72

Source:Authorsowncalculation
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CoNCLUSIoN AND PoLICy IMPLICATIoNS

Goingdigitalistheorderoftheday.DevelopmentofICThassignificantsocial,politicalandeconomic
ramifications.Infact,thedigitaleconomyalongwithICTrevolutionhastransformedthewayof
living.ThispaperexaminedthestateofdigitaleconomyamongsttheAsia-Pacificcountriesduring
2012to2017andatthesametimeeffortwasmadetoevaluatetheintermediatingroleplayedbythe
digitalskillinfosteringthedigitaleconomy.Theoutcomeofthestudyrevealedtheprevalenceof
sharpdifferencesamongsttheAsia-Pacificcountriesintermsofdigitaleconomy.Thepresenceof
digitallyadvancednationssuchasKorea,Singapore,Israel,UAE,Cyprus,JapanandBahrainmaking
suchdifferencestarker.Moreover,thepoorstateofdigitaleconomyofAfghanistan,Bangladesh,
Bhutan,Cambodia,India,Myanmar,Nepal,Pakistan,Palestine,Timor-LesteandLaoPDRmaking
thepictureevenmorecontrasting.However,therehasbeenimprovementinuseandaccessdimensions
vis-à-visdigitaleconomyformajorityoftheAsia-Pacificcountriesduringtheperiodofstudy.In
additiontothat,theproxiesofdigitalskill(yearsofschooling,grossenrolmentinsecondaryand
tertiaryeducation)wereobservedtobeexacerbatingpositiveeffectonthedevelopmentofthedigital
economyamongsttheAsia-Pacificcountriesingeneral.However,theeffectoftertiaryeducationwas
foundtobestrongerascomparedtotheothertwoproxies.Inclusionofthedigitalskillcomponentsin
thedeterminantsofdigitaleconomyforthefirsttimeintheexistingliteraturewarrantsanimportant
policyinsight.Keepinginmindtheparamountimportanceofdigitalskillintheoveralldevelopmentof
digitaleconomy,thepolicymakersneedtoemphasizeondigitalskillformationinrealisingavibrant
digitaleconomyintheAsia-Pacificregion.Inparticular,improvementofenrolmentinsecondaryand
tertiaryeducationcanbeseenasaneffectivestrategytopromotedigitalinclusionamongindividuals
inAsia-Pacificregionbyreducingbarriersrelatedtodigitalskillformation.Thefindingsofthestudy
showedthatlevelofincomewasalsofoundtobemajordeterminantofdigitaleconomyduringthe
studyperiodinthecontextofAsia-pacificregion.
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14 Like2012,Indiawasstilllyinginthelowuseandlowaccessclusterevenduring2017.Thepositionof
Indiaintermsofvariouscomponentsof‘Access’and‘Use’wasmuchbelowascomparedtotheAsia-
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100inhabitantswas87.3incontrastto104forAsia-pacific.Internationalinternetbandwidth(kbit/s)per
internetuserinIndiawas25.9whereasthesamewas61.7and76.6forAsia-PacificandWorldrespectively.
Similarlyonly16.5%householdshadaccesstoacomputerascomparedto38.9%inAsia-Pacific.Asfar
astheusesub-componentswereconsideredthereexistedasignificantdifferencebetweenthepositionof
IndiaandAsia-Pacificingeneral.Forexamplefixed-broadbandsubscriptionsper100inhabitantswas
only1.3forIndiaascomparedto13ofAsia-Pacific.Similarly,activemobile-broadbandsubscriptionsper
100inhabitantswasonly25.8asagainst60.3ofAsia-Pacificand61.9ofWorld.Only34.5%individuals
wereobservedtobeusingtheinternetwhereassuchnumberwasfoundtobe44.3%and48.6%forAsia-
pacificandtheWorldrespectively(ITU,2018).
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