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Selecting the Most Desirable IT Portfolio 
Under Various Risk Tolerance Levels
Yu-Hsiang (John) Huang, Drake University, USA

Yu-Ju (Tony) Tu, National Chengchi University, Taipei, Taiwan

Troy J. Strader, Drake University, USA

Michael Shaw, University of Illinois at Urbana-Champaign, USA

Ramanath (Ram) Subramanyam, University of Illinois at Urbana-Champaign, USA

ABSTRACT

Tobetterassistdecision-makers(e.g.,enterpriseexecutives)inselectingthemostdesirableITportfolio,
thisstudyproposesanewITPortfolioEfficientFrontiermodelthatincorporatesthedecision-maker’s
risktolerancelevels.Theproposedmodel,builtonportfoliooptimizationalongwithexperimental
design and simulation data, considers three IT portfolio scenarios: even distribution-based IT
portfolios,unevendistribution-basedITportfolios,anddominantITportfolios.Ourfindingsshow
thattheITportfolioefficientfrontiersderivedfrombothanevendistribution-basedITportfolioand
anunevendistribution-basedITportfoliohavearelativelypositiverelationshipbetweenITportfolio
riskandreturn.OurfindingsalsoindicatethatifITinvestmentsarepartofadominantITportfolio,
aninflectionpointoftheITportfolioefficientfrontierappearsunderthedecision-maker’smedium
risktolerancelevel,andthemostdesirableITportfolioisgeneratedwhenadecisionmaker’srisk
tolerancelevelismediumorhigher.

KeywoRDS
Efficient Frontier, Enterprise Executives, IT Portfolio Management, Risk Tolerance Levels

INTRoDUCTIoN

In 2018, global information technology (IT) spending grew by 6.2% to $3.7 trillion US dollars
accordingtothelatestforecastbytheresearchfirmGartner,Inc.(2018https://www.gartner.com/
newsroom/id/3871063).Chanetal.(1997)foundthat the“fit”betweeninformationsystems(IS)
andbusinessobjectivesissignificantlyassociatedwiththeperformanceofafirm.Infact,evidence
increasinglyshows that investment in ITcanproducevalueatavarietyoforganizational levels.
At thefirmlevel, researchhasdemonstrated that IT investment translates intoprofitability(e.g.,
Mithasetal.,2012).Meanwhile,anumberofISresearchershavedrawnattentiontotheconceptof
ITPortfolioManagement(ITPM),asystemformanagingthetotalIT-relatedinvestmentswithinan
enterprise(WeillandVitale,2002),andITPMisexpectedtoimprovetheperformanceofITinvestment
(JefferyandLeliveld,2004).Withregardtoafirm’sITresources,ITportfolioscanbethoughtofas
abridgethatconnectsprojectstothefirmasawhole.TheconceptofITPMissimilartotheconcept
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offinancialportfoliomanagement,butasignificantdifferenceisthatITinvestmentsarenotliquid,
asarestocksandbondsinthefinancialmarket.Asaresult,ITinvestmentsmayneedtoincorporate
bothfinancialandnonfinancialmethodsforevaluation(Betz,2007).

IT-drivenbusinessactivitiesareenabledbyITinvestmentprojects;however,thereisverylimited
researchonIT(project)portfolioselectionissuesintheITPMdomain.Hence,themotivationofthis
researchistoproposeanewdecision-makingmodeltoassistenterpriseexecutivesinselectingthe
mostdesirableITportfoliowhendealingwithITinvestmentsundervariousrisktolerancelevels.Our
studyfollowstheargumentofAralandWeill(2007)thatafirmshoulddetermineitsITinvestment
allocationbasedonitsstrategicpriorities.InlinewithBhattandGrover(2005),andKohliandGrover
(2008),makingappropriatestrategicITinvestmentchoicesisacriticalcapabilityformaximizingfirm
performanceinthelongrun.Ontheotherhand,Dewanetal.(2007)indicatethatITinvestmentsare
muchriskierthannon-ITcapitalinvestments,asmeasuredbytheirrelativecontributionstotheoverall
riskinessofthefirm.Forthesereasons,thisstudyaddressesthefollowingresearchquestion:“How
canafirmselectthemostdesirableITportfoliotoimprovetheefficiencyofITresourceallocation
underdifferentrisktolerancelevels?”

Theproposednewmethodology,includingtheITPortfolioEfficientFrontiermodel,iscomposed
of concepts from Data Envelopment Analysis (DEA) and the Modern Portfolio Theory (MPT),
aswellasariskassessmentcomponent,toarticulatetherisktolerancelevelsofdecisionmakers.
Specifically, theproposedmodel,builtonportfoliooptimizationalongwithexperimentaldesign
andsimulationdata,willbeabletoconsiderthreeITportfolioscenarios:(1)evendistribution-based
IT portfolios, (2) uneven distribution-based IT portfolios, and (3) dominant IT portfolios. Even
distribution-basedITportfolioswouldincludealowlevelofvarianceinthesizeandscopeofthe
individualITinvestmentprojectswhileunevendistribution-basedITportfolioswouldinvolveahigh
levelofvariance.DominantITportfolioswouldincludeaverylarge(dominant)ITinvestmentproject
alongwithanumberofsmallerprojects.

The study contributes to our understanding of ITPM research and practice. The proposed
methodology,includingtheITPortfolioEfficientFrontiermodel,canbeconsideredtobeanew
approachintheITPMliterature,andpractitionersmayleveragetheproposednewmodeltoboostthe
performanceofITportfoliosbasedonvariousrisktolerancelevelsofdecision-makers(e.g.,senior
executives)whenmakingITinvestmentdecisions.Theremainingsectionsareorganizedasfollows.
Thenextsectionreviewstherelatedtheoreticalstudiesandthisisfollowedbyadescriptionofthe
proposedITPortfolioEfficientFrontiermodel.Useoftheproposedmodelisthenillustratedwith
ahypotheticalexampleandcomputationalanalysis.Thepaperconcludesbypresentingthemain
findingsandidentifyingdirectionsforfutureworkonthisresearchtopic.

THeoReTICAL BACKGRoUND

Ensuringprojectsarealignedwithstrategytoachieveportfoliobalanceisregardedasthefoundation
ofprojectportfoliomanagement(Cleggetal.,2018).Further,theModernPortfolioTheory(MPT)
referstotheprinciplesunderlyingtheanalysisandevaluationofrationalportfoliochoicesbasedon
trade-offsbetweenriskandreturnwhenconsideringinvestmentdecisions(Markowitz,1959).Inline
withtheportfoliotheory,theportfoliochoicethatinvolvesgreaterreturnandlessriskisconsidered
tobesuperior(e.g.,moreefficient)thantheportfoliochoicesthatinvolvelessreturnandgreater
risk.Comparedtoconventionalfinancialinvestmentssuchasstocksandbonds,ITinvestmentsare
considerednon-liquid investments and ITportfoliomanagement is the applicationof systematic
managementtolargeclassesofitemsmanagedbyenterpriseITgroups(BentleyandDavis,2009).To
bettercopewiththerelationshipbetweenriskandreturnwhilemakingdecisionsaboutITportfolio
selections,thisstudyaimstodevelopariskassessmentmethodtoevaluateITinvestmentriskbased
onestablishedtheorythatisincorporatedintotheproposedITPortfolioEfficientFrontiermodel.
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Portfolio Theory
Withreferencetofinanceliterature,abasicdefinitionofportfoliosisacollectionofinvestments
ownedbyaninstitutionoranindividual,andportfoliomanagementinvolvesanalysisofdifferent
investmentsasawhole.Thoughwidelyapplicableacrossdifferentfields,manystudiesshowthatthe
ModernPortfolioTheory(MPT)hashadasignificantimpactonthepracticeofportfoliomanagement.
Inparticular,MPTisabletoprovideaframeworkforconstructingandselectingportfoliosbased
ontheexpectedperformanceoftheinvestmentsandtheriskappetiteoftheinvestor(Fabozzietal.,
2002).Inthisregard,theMPTcouldbeseenastheonlytheorypertainingtoITportfoliomanagement
inpriorISresearch,sincetheportfoliovalueandriskbalanceisitscenterpiece(Markowitz,1952).

Furthermore,theMPTassertsthatthebalancedportfoliochoiceisthemostefficientchoice
becauseitinvolvesthehighestportfoliovalueforagivenportfoliorisk.Althoughthesedominant
choices might present different values associated with risk, they are equally efficient choices.
AlongwiththeportfoliochoicebuiltontheMPT,twofundamentalaspectsneedtobeconsidered:
diversificationandthetrade-offbetweenexpectedreturnandrisk(Brandt,2009).Inaccordance
withthisperspective,riskaversioniscloselyrelatedtoportfoliodiversification,andrationalrisk-
averseinvestorsshouldbeabletomakeaportfolioselectionfromtheseefficientportfoliochoices
(KijimaandOhnishi,1993).

IT Portfolio Management (ITPM)
FollowingtheimplementationoftheSarbanes-OxleyAct,manyenterpriseinvestmentdecisionshave
beenstrictlyscrutinized.Thus,investmentissueshavebecomeagreaterconcernformanysenior
executives.Asaconsequence,anincreasingnumberoffirmsareunderpressuretoimplementmore
effectiveITinvestmentcontrols.ForITPMitfollowsthatenterpriseITshouldbemanagedasthe
informationcapitalofanenterprise.SinceITprojectsaccountformostITspending,theyneedto
beconsideredonthesameenterpriselevelasportfolios.Therefore,thecenterpieceofITportfolio
managementisprojectselectionandresourceallocation(ChiangandNunez,2013).Forthisreason,
ITprojectselectionturnsouttobeanessentialbusinessproblem,becausemostITcomponentsare
customizedforanenterprisethroughprojectimplementation(ChoandShaw,2013).

AccordingtoJefferyandLeliveld(2004),thedefinitionofITPMistomanageITasaportfolio
ofassetsthroughamethodsimilartothemanagementofafinancialportfolioalongwithstrivingto
improvetheperformanceoftheportfoliobybalancingriskandreturn.Afirm’sITportfolioisitstotal
investmentincomputingandcommunicationtechnology(WeillandVitale,2002),orthesumtotal
ofallofitsITprojects.Inthisrespect,ITportfoliosareabridgethatconnectstheprojectleveltothe
firmlevelintermsofinternalstrategicresourceallocation(Zhu,2003;JefferyandLeliveld,2004;
Rayetal.,2005).ToimprovetheperformanceofITinvestments,ITPMaimstomanageITassetsas
awholethroughamethodsimilartomanagingfinancialportfolios(McFarlan,1982;Bardhanetal.,
2004;WeillandAral,2006),alongwithnonfinancialmethodsforevaluation(Betz,2007).Hence,
thekeymotivationfordecision-makersusingITPMistoselectthemostdesirableITportfolioto
achieveaspecificIT-drivenstrategicgoalmoreefficientlyandeventuallyimprovefirmperformance.

IT Productivity, Data envelopment Analysis (DeA) 
and IT Portfolio Management (ITPM)
Priorresearchshowsthatproductiontheoryhasbeenwidelyappliedforassessmentofproductivity,
andthistheorysuggeststhatfirmsareabletotransformvariousinputs(e.g.,costs)intooutputs(e.g.,
returns)usingaproductionfunctiontorevealtherelationshipbetweeninputsandoutputs(Nicholson
andSnyder,2011).Further,inputsareregardedasresourcesthatareintendedtobeminimized,whereas
outputsareregardedasoutcomesthatareintendedtobemaximized(MoritaandAvkiran,2009).
InaccordancewithHittandBrynjolfsson(1996),theproductiontheorycanbeusedtoevaluateIT
investmentsinconnectionwithITproductivity.SinceorganizationsideallyallocateITresourcesto
achievemaximumproductivityforafirm,ITproductivityaddressestherelationshipbetweenafirm’s
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IT-relatedinvestmentsanditsassociatedefficiencygainssuchasfinancialreturns.Forexample,both
laborexpenditureandcapitalinvestmentareconsideredascriticalfirmresources,thusutilizingboth
ofthemwithintheITfunctionisabletoenhanceITproductivitythatleadstotheorganization’s
growth(Berndt,1991;HittandBrynjolfsson,1996;Bharadwaj,2000).

Amongproductionfunctions,theDataEnvelopmentAnalysis(DEA)modelisknownasanon-
parametricapproachandalinearfractionalprogrammingmodelandithasbeenwidelyusedasan
objectivemulti-criteriadecision-makingmethod(LawrenceandKleinman,2010).Thekeyfeature
of the DEA model is to uncover hidden relationships between multiple inputs and outputs, and
thereforeitdoesnothaveanylimitationwhenselectingtheinputsandoutputs(Zhu,2003).Further,
Ayabakanetal.(2017)exploretheimpactofITonoperationalcapabilitiesinthecontextofproduction
processesandshowthattheDEAapproachcanestimateIT-enabledproductioncapability.Referring
tothefinancialeconomicsliterature,therelationshipbetweenreturnandriskispositivelylinear,
whereastherelationshipbetweenreturnandriskinITinvestmentscouldbenon-linear(Tanriverdi
andRuefli,2004).ITPMisnowwidelyseenasamanagementpracticeintheITinvestmentcontext,
andthegoalofITPMistomanagetheinformationcapitalattheindividualandtheenterpriselevel.
Particularly,theobjectivesofITPMimplementationaretoplan,measureandoptimizethebusiness
valueofenterpriseIT.InlinewithCho(2010),motivatedbythepotentialnon-linearrelationship
betweenreturnandriskinITinvestments,theDEAmodelcanbeseenasanappropriatemodelto
addresstheheterogeneousmetricsofinputsandoutputsintheITPMcontext.Foracomprehensive
viewoftheDEAmodelintheITPMcontext,thispapersummarizesthemodel’s(1)assumptions
and(2)contributionsbelow:

1. Assumptions:
a. TheproposedDEAmodeldoesnotassumealinearoutputandinputrelationshipfor

ITinvestments;
b. ThisresearchassumesthattheoverallITbudgetofthefirmwasalreadyallocatedtomultiple

businessunits/divisionsinordertoaccomplishtheirstrategicgoals;
c. Allobservedproductionpossibilitiesarefeasible;
d. Inthisresearch,whentheinputsandoutputsofITinvestmentsinaprojectareconsidered

intheproductionprocess,theefficiencyscoresgeneratedbytheDEAmodelcanbeused
torepresentITprojectvalue;

e. Withtheassumptionofconstantreturnstoscale,anyproportionalchangeininputleadsto
thesameproportionalchangeinoutput;

2. Contributions:
a. TheDEAmodelisananalyticaltoolfordeterminingeffectiveandineffectiveperformance

asthestartingpointforinducingtheoriesaboutbest-practicebehavior(Charnesetal.,1995);
b. The DEA model examines the decisions among alternatives that have high uncertainty

(Lintonetal.,2002);
c. TheDEAmodelhasbeenwidelyusedasanobjectivemulti-criteriadecision-makingmethod

(LawrenceandKleinman,2010);
d. TheDEAmodelisknownasanon-parametricapproachandalinearfractionalprogramming

modelthatiscapableofcopingwithnon-linearrelationshipsbetweentheinputsandoutputs.
Therefore,itcanbeusedwithheterogeneousmetricsofinputsandoutputsintheITPM
context(Cho,2010);

e. Sowlatietal.(2005)presentamodelwithintheDEAframeworkforprioritizingITprojects.

ThereisnoneedfortheDEAmodeltoincludeexplicitmathematicalformsbetweeninputs(e.g.,
costs)andoutputs(e.g.,returns),thusthisfeatureofthemodelwilluncoverhiddenrelationships
amongmultipleinputsandoutputs.ToaddresstheuniquecharacteristicsoftheDEAmodel,this
studymainlyfocusesonthetwomostcommontypesofDEAmodel:theDEA-CCRmodelandthe
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DEA-BCCmodel.TheDEA-CCRmodelwouldbeapplicablewhenassumingconstantreturns
toscale(Charnesetal.,1978).However,ifthisassumptiondoesnothold,theDEA-BCCmodel
proposedbyBankeretal.(1984)shouldbeusedinstead.Consequently,theDEA-BCCmodelis
primarilyusedtoaccommodatevariablereturnstoscale.

efficient Frontier and IT Portfolio Management (ITPM)
To reduce portfolio risk through diversification, the MPT has been widely used in practice by
embracingfinancialinstrumentsthatarenotperfectlycorrelatedoverthepastfewdecades.With
referencetoMarkowitz(1952,1959),asimplecriterionofinvestmentselectioncanbearatiobetween
returnandrisk,thusanefficientportfolioprovidesthehighestportfolioreturnforgivenportfoliorisk
orthelowestportfolioriskforgivenportfolioreturn.Rationaldecision-makerstakeintoaccounteach
balancedportfoliochoiceandtendtoselectthehighestportfolioreturnforgivenportfoliorisk.For
instance,ifoneportfolio’sreturnishigherthanthereturnofanother,andbothhavethesamerisk,
theportfoliowiththehigherreturnismoreefficientthananotherone.Moreimportantly,aseriesof
balancedportfoliochoices,whichareknownasdominantchoices,formtheefficientfrontier.The
efficientfrontierisalsorecognizedasagraphicalillustrationthatrepresentstheoptimalcombination
ofriskandreturn.

Priorstudiesproposedseveralcomputationalapproachesforportfolioprioritization(e.g.,Bardhan
etal.,2004;ChiangandNunez,2013;ChoandShaw,2013).TheITPMproblemcanbethoughtof
asanoptimizationproblemconcerningITresourceallocationissues,andenterpriseexecutivesmay
needtoidentifymeasurablestrategicobjectivesembracedbyvariousbusinessunits.Whendealing
withITPMproblems,thedecision-makers(e.g.,seniorexecutives)intendtoincorporateallofthe
possibleITportfolioattributestoaddressafundamentalquestion,whichishowtomaximizereturn
orminimizerisk.Inresponsetothisneed,thisstudyaimstoassistafirminbuildinganITportfolio
withrelevantattributesthatperformswellinthecontextofthefirm’sITresourceallocationstobetter
achieveenterprisebusinessobjectives.

Alongwiththeexperimentaldesignandsimulationdata,thecentralgoalofthisresearchisto
providevariousalternativebusinessscenariostoillustrateITresourceallocationsasreferencesfor
enterpriseexecutivessotheycanselectthemostappropriateITportfoliotoachievetheirenterprise
strategicgoalsefficiently.IntermsofITPM,boththeDEAandtheMPTareapplicabletomeasure
theperformanceofIT(project)portfoliosbytakingintoaccountrelevantattributes(e.g.,cost,risk
andreturn).Specifically,priortotheproject implementation, incorporatingrisksintotheproject
portfoliomanagementprocessesgivestheenterpriseexecutiveabetterunderstandingoftheevaluation
ofprojectmanagementsuccessaswellastheallocationofresources(Telleretal.,2014).Thisstudy
utilizestheconceptofanefficientfrontiertodemonstratetheoptimalcombinationofselectedIT
portfolio attributes (e.g., cost, risk and return). Accordingly, the results will include a series of
balancedITportfoliochoices(alsoknownasefficientchoices)thatformtheITportfolioefficient
frontierasthefinaloutcome.

MoDeL DeVeLoPMeNT

Alongwithriskmetricdevelopment,attainingefficientfrontiersfromtheDEAandMPTisanew
methodologyforfirmstoidentifytheirmostdesirableITportfolioamongalloftheirportfolio
choices. Regarding each proposed initiative, IT portfolio decisions are made by a steering
committeecomprisedoftheITexecutiveandbusinessexecutiveswhoaccountforITgovernance
withinthefirm(Karhadeetal.,2015).Asaresult,asteeringcommitteecanbenefitfromthe
proposedmodel,referredtoas theITPortfolioEfficientFrontiermodel, tomakeoptimalIT
investmentdecisions.ThisprocessisoutlinedinFigure1andthissectionprovidesmoredetails
tojustifyeachstepoftheproposedmodel.
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Step 1: Risk Metric Development
Financialliteraturedefinesriskasthestandarddeviationofreturnandconsidersaportfoliotobea
weightedcombinationofassets(Markowitz,1959).Decisiontheorydefinesriskaseachactionthat
leadstooneofmanypossiblespecificoutcomeswithknownprobabilities,whichareassumedtobe
knownbythedecisionmaker(Hansson,1994).SinceITinvestmentsaremorelikelytobeconsidered
non-liquidinvestments,Dewanetal.(2007,2011)indicatethatITinvestmentsaremuchriskierthan
non-ITcapitalinvestments.FromtheISstandpoint,riskcanbequantifiedbyassessingtheprobability
ofoccurrenceandafinancialconsequenceforeachalternative(PearlsonandSaunders,2010),thus
risk isperceivedas thepossibilityofadditionalcostor lossdue to thechoiceofalternatives. In
particular, theITproject is themaintactical levelactivitythroughwhichITprojectstranslateto
businessresultsfortheenterprise(Huangetal.,2013),andITprojectsareoftendistinguishedfrom
manynon-ITprojectsonthebasisoftheirhighlevelsofrisk(LientzandLarssen,2006).Assuch,
understandinginvestmentsinITprojectsandtheassociatedITportfolioisofgreatimportancefor
enterpriseexecutives,sincetheirrisktolerancelevel(riskappetite)inthecontextofITinvestment
decisionmakingisinlinewiththefirm’sITstrategy(Karhadeetal.,2015).

RiskisanessentialpiecewhenassessingITprojectefficiency.AccordingtoAGuidetothe
ProjectManagementBodyofKnowledge(PMBOK®Guide)fromtheProjectManagementInstitute
(2013),projectriskis“anuncertaineventorconditionthat,ifitoccurs,hasapositiveornegative
effectononeormoreprojectobjectivessuchasscope,schedule,cost,andquality.Ariskmayhave
oneormorecausesand,ifitoccurs,itmayhaveoneormoreimpacts”(p.310).WithregardtoIT
projects,riskisthepossibilityofanunfavorableoutcomeofthefinalprojectdeliverable(Kumaret
al.,2008).Inaddition,utilitytheory(KeeneyandRaiffa,1993)isusedtorepresentthepreferenceof
adecision-makerforvariouslevelsofaperformancemeasure,andifappropriateutilityisassigned
toeachpossibleconsequence,theexpectedutilityofeachalternativeiscalculated.Themostefficient
actionisthealternativewiththehighestexpectedutility.WithreferencetoClemenandReilly(2013),
threecommonriskattitudesbasedonutilitycurvesofvariousdecision-makersare:(1)Risk-Averse:
Concavityinautilitycurveimpliesthatanindividualhasarisk-averseattitude,calledaconcave
(openingdownward)utilitycurve, (2)Risk-Seeking:Convexity inautilitycurve implies thatan
individualhasarisk-seekingattitude,calledaconvex(openingupward)utilitycurve,and(3)Risk-
Neutral:Riskneutralityisreflectedbyautilitycurvethatissimplyastraightline.

Thepreferenceforvariouslevelsofeachperformancemeasuremaybedifferent,soStep1of
theproposedmodelpresentsariskassessmentmethodthatembracesconceptsfromtheTechnical
PerformanceMeasure(TPM)andutility function tomeasurerisk(Browningetal.,2002).More
specifically,riskmeasurementistheintegraloftheproductsofprobabilityP(x)andthelossofeach
unachievedoutcome,whichiscalculatedby U X U X

T( )− ( )



 .Toevaluatetheprobabilityofan

identifiedriskanditseffectsonobjectives(Wangetal.,2010),thepossiblevalueofaperformance
measureisrepresentedbyaProbabilityDensityFunction(PDF).Followingthesepremises,thisstudy

Figure 1. IT portfolio efficient frontier model
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presentsthreedifferentreturnlevels:themostlikelyreturn,theworst-casereturn,andthebest-case
return,byusingthetriangularprobabilitydistributionshowninFigure2.

Inthisstudy,riskcanbeviewedastheproductofanevent’slikelihoodandtheexposureorloss
iftheeventoccurs,thusthedefinitionofriskvalue(riskscore)istheprobabilitythatthereturnfalls
underthemanagerialexpectation(XT)ofdecision-makerforeachITprojectassociatedwithitsutility
function,asshownbelow:

R wi k P x U x U x dx
i

i

X

T

T

= ( ) ( )− ( )



















∑ ∫
−∞

� * * 

Theproposedriskassessmentmethodcomponents,includingitsrelevantvariablesanddefinitions,
areshowninTable1.

Step 2: IT Project efficiency Measurement
TanriverdiandRuefli(2004)andDewanandRen(2011)discusstheimportanceofincorporating
riskintotheITbusinessperformanceanalysisandemphasizetheimpactofITinvestmentsonthe
risk-returnrelationsoffirms.BasedontheconceptbuiltfromtheDataEnvelopmentAnalysis(DEA)
modelwhilemeasuringtheefficiencyoftheDecision-MakingUnit(DMU),theDEAmodel’sunique
featureistotransformtheratioofmultipleinputsandoutputsintoalinearfractionalprogramwitha
scalarmeasurementrangingbetween0(theworst)and1(thebest)(Tone,2001).Whiletakinginto
accountthenatureandcomplexityoftherelation,theDEAmodelisregardedasapropermulti-attribute
modelforestimatingIT-relatedrisksandcostsasinputsandreturnsasoutputs.Additionally,Sowlati
etal.(2005)presentamodelwithintheDEAframeworkforprioritizingInformationSystems(IS)
projects.SinceanITprojectisthemainlevelthattranslatesITactivityintobusinessresults,IT(project)
portfolioscanbethoughtofasapoolofheterogeneousITprojectswithinafirm.Consequently,Step
2willprioritizetheITprojectsbyconsideringeachITprojectasaDMU,andthequantitativemodel
forITprojectefficiencymeasurementisshownbelow:

Max E
uy u

v x v xj

j

j j

=
−

+
0

1 1 2 2



Figure 2. Triangular probability distribution
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Subject to
uy u

v x v x
j

j j

−

+
≤0

1 1 2 2

1
�

� 

j=1…n
u v v, ,

1 2
≥ ε 

ThevariablesanddefinitionsfortheproposedmodelareshowninTable2.Thevariableu
0

is
afreevariablethatisdefinedbyDEA,particularlyinthevariablereturnstoscale(VRS)model(e.g.,
DEA-BCCmodel).However,ifu

0
iszero,themodelabovewillbeconsideredanapplicationof

theconstantreturntoscale(CRS)model(e.g.,DEA-CCRmodel).

Step 3: IT Portfolio Selection
Selecting the most appropriate projects for a project portfolio can be thought of as a decision
problem(Meieretal.,2017),andthemanagementofrisksisamajorcomponentofprojectportfolio
management(TellerandKock,2013).ToselectthemostapplicableITportfoliochoice,theaimof
Step3istodevelopaquantitativemodeltoaddresstheITportfolioselectionasshownbelow.Inmost
cases,whendecisioncriteriaareoutlinedinModernPortfolioTheory(MPT),theselectionrationale
isgroundedintheportfoliobalancingvariousdecisionattributes,includingcost(C),risk(R),and
return(V).EachportfolioisconstructedbyselectingasetofcandidateITinvestmentprojects,and
theselectedITportfoliochoiceswillbeabletoprovidethehighestreturncorrespondingtotherisk
tolerancelevelofadecision-maker.AccordingtoDia(2009),thegenerationofaportfolioperformed
by a mathematical model optimizes the weighted sum of the Decision Making Units’ (DMU)
efficiencyratios,whichcanproduceanoptimalvalueofselectedchoicesthatreflectthepreferences

Table 1. Risk assessment method variables and definitions

Variable Definition

a Worst-casereturnforanITproject

b Best-casereturnforanITproject

c Most-likelyreturnforanITproject

x ActualreturnonanITproject

x
T ManagerialexpectationforanITproject

P(x ) LikelihoodofachievingthereturnonanITproject

U(x
T

) TheutilityvalueofmanagerialexpectationforanITproject

U(x ) TheutilityvalueofactualreturnonanITproject

k Anormalizationconstant

w
i ThepercentageofbudgetspendingovertotalbudgetedcostonanITproject

R
i Risk(value)
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ofadecision-maker.TheequationsforStep3areshownbelow.Thevariablesanddefinitionsforthe
proposedmodelcanbefoundinTable3.Andπisdefinedasavectorrepresentingasetofselected
ITprojects,alsoknownasanITprojectportfolio:

Max I π( )=
j

n

j j
E S

=
∑

1



Subject to 

uy v x v x
j j j
− − ≤�

1 1 2 2
0 

j

n

j j
uy E

=
∑ ≥

1



j

n

j ij i
S x X

=
∑ ≤

1



j

n

j ij i
S y Y

=
∑ ≥

1



j

n

j
S n

=
∑ ≤

1



S
j
= 0 1�or� �

i=1…t
j=1…n
u v v, ,

1 2
≥ ε 

Table 2. IT project efficiency measurement model variables and definitions

Variable Definition

x
j1 EstimatedcostofITprojectj

x
j2 EstimatedriskofITprojectj

y
j EstimatedreturnofITprojectj

E
j TheefficiencyofITprojectj

u Theweightonthereturn

u
0

Free-in-signvariable

v
1

Theweightonthecost

v
2

Theweightontherisk
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HyPoTHeTICAL eXAMPLe AND CoMPUTATIoNAL ANALySIS

Hypothetical example and experimental Design
ThisstudyrespondstothechallengeoffirmITprojectportfolioselection.Anillustrationofthis
challengefollows:

αβ is a Fortune-500 enterprise where IT investment governance has been listed among the top 
management issues. To prepare a short list of the “most desirable” IT project portfolio choices, 
αβ’s steering committee, comprising the IT executive and business executives, is going to have an 
evidence-based meeting to determine the best investment allocation strategy among all of the desirable 
IT project portfolio choices.

Thisillustrationcouldhappenatalmostanyenterprise.ThereisasetofidesirableITprojectsfrom
x1,x2,toxifortheportfolioselection.BasedonthehypotheticaldatainTable4,therearethreemain
ITprojecttypes:(1)CustomerExperienceImprovement–anITprojectthatisexpectedtogeneratea
certainportionofmarginalfinancialreturnandimprovecustomersatisfactionafterimplementation,
(2) InfrastructureCostOptimization–an ITproject thatmayhavenegative financial returnbut
significantimpactonbusinessprocesses,and(3)ImprovedProcessEfficiency–anITprojectthatis
expectedtogeneratehighfinancialreturnwithlongercompletionprocesses.Beyondtheseoptions,
anycombinationofITprojectscouldbetheportfoliochoice.Thetwomostextremeinstancesare
portfolioscomposedofnoneoftheITprojects({})orcomposedofalloftheITprojects({x1,x2,
…,xi}).Forexample,if30ITprojectsaretobeselected,therecouldbemorethan1,000,000,000

Table 3. IT portfolio selection model variables and definitions

Variable Definition

I OptimalscoreofaselectedITportfolio

S
j TheselectedITproject(s)intheportfolio

X
i

ThemaximalamountofinputstobeconsideredintheITportfolio

Y
i

TheminimalamountofoutputstobeconsideredintheITportfolio

E
j TheefficiencyofITprojectj

x
j1 EstimatedcostofITprojectj

x
j2 EstimatedriskofITprojectj

y
j EstimatedreturnofITprojectj

u Theweightonthereturn

v 1 Theweightonthecost

v2 Theweightontherisk
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portfoliochoices(2^30).Finally,byincorporatingcost,riskandreturnintheproposedmodel,then
ITportfoliochoicescanbeselectedasthe“candidates”fortheITportfolio.

Specifically,thisstudyonlyusesasmalldatasetinthishypotheticalexampleinordertofacilitate
theunderstandingofthemodel’suse.Thenumbersusedinthisexamplearedisguisedbecauseofthe
investmentinformationprotectionagreementwiththeFortune500company.

ThreeITprojectportfolioscenariosareconsideredwhenusingtheproposedITPortfolioEfficient
FrontiermodeltoaddressITresourceallocation.Thecharacteristicsofthesethreescenarios,aswell
asdescriptivestatisticsforthesimulatedITportfoliodata,areshowninTable5.Thehypothetical
example assumptions include: (1) the three scenarios (i.e., even distribution-based IT portfolio,
unevendistribution-basedITportfolio,anddominantITportfolio)eachhavethesamebudgetforIT
investmentprojects,and(2)eachspecificITinvestmentprojectwillapplythesameutilityfunction
acrossthethreescenarios.

Results From Computational Analysis
Todeterminetheoptimaldecisioninregardtotherisktolerancelevelofadecision-maker,thethree
scenariosareconsideredwhenusingtheproposedITPortfolioEfficientFrontiermodeltoaddressthe
desirableITportfoliochoicesfromanextremelyhighrisktolerancelevel(i.e.,aggressiverisktolerance
level)toaverylowrisktolerancelevel(i.e.,conservativerisktolerancelevel).Specifically,based
ontheexperimentalsettingofthisstudy,therisktolerancelevelsaresetfrom0.2to0.8.Therefore,
thederivedaggressiveportfoliochoice’sriskwillbenomorethan80%oftheoriginaloverallIT
projectrisk,whilethederivedconservativeportfoliochoice’sriskwillbenolessthan20%ofthe

Table 4. Hypothetical IT project data

ID IT Project Name Project Type Return on Investment 
(ROI)

#1 J2EEplatformmigration CustomerExperience
Improvement 4.7%

#2 Mobilepaymentplan CustomerExperience
Improvement 4.5%

#3 Contractmanagement
systemupgrade

CustomerExperience
Improvement 2.7%

#4 Operatingsystemupgrades InfrastructureCost
Optimization -3.8%

#5 Underwritingsystem
upgrade

CustomerExperience
Improvement 2.2%

#6 Lifeandautopolicyweb
interface

ImprovedProcess
Efficiency 10.0%

#7 Installationsofanew
databasesystem

InfrastructureCost
Optimization -5.4%

#8 Cliente-noticesystem CustomerExperience
Improvement 8.0%

#9 Partnershipe-creditplan CustomerExperience
Improvement 9.9%

#10
Deploymentofnew
computersandmemory
upgradesofservers

InfrastructureCost
Optimization -7.9%

#11 Debt/lendingdataanalysis
plan(BI)

ImprovedProcess
Efficiency 11.1%
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originaloverallITprojectrisk.Thissettingfollowsheuristics,andtheexactsettingsintheenterprise
areverycontingent.MoredetailedcomputationalresultsareshowninTable6,Table7,andTable8.

ReferringtotheresultsinTable6,theITportfolioefficientfrontiergeneratedfromtheeven
distribution-basedITportfolioscenarioappearsasaslightupwardcurve,whichshowsthattheIT
portfolio riskhasa significantpositive relationshipwith the ITportfolio return.Alongwith the
extremelyhighrisk tolerancelevelofadecision-maker, thefirmwillbeable togain itsoptimal

Table 5. Simulated IT portfolio data characteristics and descriptive statistics

Scenario 1 Variable Average Std. Dev.

EvenDistribution-basedITPortfolio
(AllITprojectsizesareincludedbetweenoneStd.Dev

oftheMeanvalue)

Cost
($Million) $2 $0.05

Return
($Million) $2.06 $0.13

Scenario2 Variable Average Std.Dev.

UnevenDistribution-basedITPortfolio
(AroundhalfoftheITprojectsizesareoutoftherange

ofoneStd.DevoftheMeanvalue)

Cost
($Million) $2 $0.58

Return
($Million) $1.95 $0.74

Scenario3 Variable Average Std.Dev.

DominantITPortfolio
(AlongwithmultiplesmallprojectsizesinanIT

portfolio,thereisatleastoneITprojectsizethatis
largerthantwoStd.Dev.oftheMeanvalue)

Cost
($Million) $2 $2.94

Return
($Million) $2.11 $3.19

Table 6. Even distribution-based IT portfolio scenario under different risk tolerance levels
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Table 7. Uneven distribution-based IT portfolio scenario under different risk tolerance levels

Table 8. Dominant IT portfolio scenario under different risk tolerance levels
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portfoliovaluebymainlyselectingtheCustomerExperienceImprovement-orientedITprojectsmixed
withasmallnumberofImprovedProcessEfficiency-orientedandInfrastructureCostOptimization-
relatedITprojectsintheevendistribution-basedITportfolio.

Basedon the results inTable7, the ITportfolioefficient frontier fromourproposedmodel
resemblesaslightconcavecurvebecausethereisadiminishingmarginalreturntorisk.Additionally,
theslightconcaverelationshipbetweenriskandreturnindicatesthatifafirm’sITinvestmentprojects
arerepresentedbyanunevendistribution-basedITportfolioscenario,thisfirmmaybeabletoachieve
itsoptimalITportfoliovaluewiththemediumrisktolerancelevelofadecision-maker.Also,referring
tothecommonriskattitudes,thistypeofITportfolio(openingdownwardcurve)mayperformwell
if thedecisionmakerhasarisk-averseattitude.Alongwiththemediumrisktolerancelevelofa
decision-maker,thefirmwillbeabletogainitsoptimalportfoliovaluewhilemainlyselectingthe
Customer Experience Improvement-oriented ITprojects mixedwith an extremely small number
ofImprovedProcessEfficiency-orientedITprojectsintheunevendistribution-basedITportfolio.

In thisstudy, thedominantITportfolio isconsideredtobean importantcaseof theuneven
distribution-basedITportfoliotodemonstratehowafirmpursuesaspecificIT-drivenstrategicgoal
thatisimplementedbyatleastonelargeITprojectalongwithmultiplesmallerprojectsinanIT
portfolio.Hence,theresultsinTable8showthatifITinvestmentprojectsresemblethedominantIT
portfolioscenario,aninflectionpointoftheITportfolioefficientfrontierappearsunderthemedium
risktolerancelevelofthedecision-maker.Beforetheinflectionpoint,theresultsshowadownward
curve,whichissimilartoaconcavecurve.Theenterpriseexecutivesmayconsideraconservative
investmentstrategybeforereachingtheinflectionpoint,andthefirmwillbeabletogainitsoptimal
portfoliovaluebyselectingalloftheITprojectsexceptanextremelylargesizedITproject.Onthe
otherhand,aftertheinflectionpoint,theresultsofthisstudyindicateanupwardcurve,whichissimilar
toaconvexcurve.Theenterpriseexecutivesmayconsideranaggressiveinvestmentstrategyafter
reachingtheinflectionpoint,andthefirmwillbeabletogainitsoptimalportfoliovaluebyselecting
anextremelylargesizedITprojectmixedwithanumberofInfrastructureCostOptimization-related
projectsandCustomerExperienceImprovement-orientedITprojects.

CoNCLUSIoN AND FUTURe ReSeARCH

Based on the experimental design and simulation data, this paper considers three scenarios for
tacklingITinvestmentdecisions:evendistribution-basedITportfolios,unevendistribution-based
ITportfolios,anddominantITportfolios.Moreover,thisstudyassumesthatthesethreescenarios
utilizethesameITbudgetandITspendingfortheirITprojectportfolios.Moreimportantly,this
studyassumesthatseniorexecutiveswillhaveconsistentrisktolerancelevelstodealwithallofthe
ITinvestmentprojects;meanwhile,eachspecificITinvestmentprojectacrossthethreetypesofIT
portfolioscenariosisassignedthesameutilityfunctioninthehypotheticalexampleofthispaper.
Accordingly,theresultsofthispapershowthatifITinvestmentsaresimilartotheevendistribution-
basedITportfolio,thenITportfolioefficientfrontiersmayresembleaslightupwardcurve.Onthe
otherhand,ifITinvestmentsarecomparabletotheunevendistribution-basedITPortfolio,theIT
portfolioefficientfrontiersmayappearasaslightconcaverelationshipbetweenriskandreturn.If
ITinvestmentsarelikethedominantITportfolio,theITportfolioefficientfrontiersmayresemblea
concavecurvebeforereachingitsinflectionpoint.However,theITportfolioefficientfrontiersmay
appeartobeaconvexcurveafterreachingitsinflectionpoint.

Formanagerialinterpretation,theITportfolioefficientfrontiersofboththeevendistribution-
basedITportfolioandtheunevendistribution-basedITportfolioindicatethatITportfolioriskhas
arelativelypositiverelationshipwithITportfolioreturn.Inthisregard,theresultsmaymatchthe
fundamentalconceptoffinancialinvestment;thatis,lowriskinvestmentyieldslowreturn,while
highriskinvestmentyieldshighreturn.Furthermore,regardingalloftheportfoliochoicesinthe
dominantITportfolio,theresultsofthisstudyshowthatthemostdesirableITportfoliochoicecould
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begeneratedwith theseniorexecutive’smediumorhigher risk tolerance level.Hence, ifa firm
intendstoaccomplishaspecificIT-drivenstrategicgoalthatisimplementedbyatleastonelargeIT
projectalongwithmultiplesmallerprojectsinanITportfolio(similartothedominantITportfolio),
itwouldbeagoodapproachforseniorexecutivestoconsideranaggressiveinvestmentstrategyafter
reachingtheinflectionpointoftheITefficientfrontier.Inparticular,aseniorexecutivewhohas
ahigherrisktolerancelevelwiththesameITbudgetandITspendingacrossthethreetypesofIT
portfolioscenarios(i.e.,even,unevenanddominant)maygetthemostdesirableITportfoliochoice
whenreachingtheturningpoint.

Intermsoffutureworkinthisdomain,alarge-scalesimulationincludinginteractionswiththe
threestepstocomplementtheinitialillustrativeexamplecouldbeusedtoextendthefindingsfrom
thisstudy.EmpiricalITportfoliodatacouldalsobeusedtotesttheproposedmodelandconsider
additionalformsofITinvestmentprojectscenarios.Thefindingsfromthissimulation-basedstudy
providethebasisforreassessmentoftheproposedITPortfolioEfficientFrontiermodelusingfirm-
levelempiricaldatainarangeofindustries.
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The Influence of the Entrepreneur’s Open 
Innovation Strategy on Firm Performance:
Empirical Evidence From SMEs in Kenya
Samwel Macharia Chege, University of Science and Technology Beijing, Beijing, China

Daoping Wang, University of Science and Technology Beijing, Beijing, China

ABSTRACT

This article helps identify the main factors influencing the performance of small and medium
agribusinessenterprisesinKenya.Thestudyproposesfiveresearchhypotheses,eachtestedona
sampleof150agribusinessenterprisesusingmultiple regressionanalysis.The results show that
theuseofexternalpartners,suchasscientificresearchestablishmentsandcommercialconsultants,
influencesthefirm’sperformance.Thisinfluenceismoderatedbyfactorslikeinternalcapabilities
andthefirm’sdegreeofopennesstoinnovation.
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1. INTROdUCTION

Openinnovation(OI)representsamoreencompassingframeworkforunderstandingthephenomenon
ofgeneratingvalueviainnovation(Zhangetal.,2018;SchrollandMild,2011).Theconceptdeveloped
byChesbrough(2003)hasestablishedimportantstrategiesintheworldofbusiness,institutionaland
academia.Itrepresentsanewwayoflookingatinnovationasanewparadigmshiftforfunctional
innovation process and research. Thus, the concept has enlisted major concern for researchers,
managers,andpolicymakersinanalyzinginnovationasaninteractiveprocessratherthananexclusive
one(Chesbrough,2003).Smallandmediumenterprises(SMEs)aremoreinclinedtosucceedintheir
innovationactivitiesbyusingawiderangeofspectrumofpartnersandexternalknowledgetotake
advantageoftheirexpertise,toovercomethelimitsoftheirresourcesandtoshareuncertaintiesand
costsrelatedtoinnovationactivities(Fakhreddine,Amara,andLandry,2012).

ItisinthisperspectivethatthispaperpursuestounderstandbettertheconceptoftheOIprocessin
SMEs.TheparticularchoiceofSMEscanbeexplainedinparticularbytheirpresenceintheindustrial
fabricofthemajorityofcountriesandtheirimportanceinjobcreation.Moreover,SMEsareoften
consideredasabastionofinnovation(Becheikh,Landry,andAmara,2006;MassaandTesta,2008).

Innovationactivitiesarealsooneofthemostimportantfactorsofinternationalcompetitiveness,
productivity,productionandemploymentperformanceofmanycountries(Lee,Park,andPark,2010).
Inrecentyears,innovationhasbecomeoneofthemainconcernsofbusinessleaderswhowantto
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penetratenewmarkets,increasetheirprofitabilityandimprovethevalueoftheirgoodsandservices
(BarrettandWynarczyk,2009;Barron,Hultén,andHudson,2012).The reviewof the literature
revealsthecomplexnatureofOI,giventheexistenceofvariousinternalandexternalfactorswhose
interactionsinfluenceafirm’sinnovationactivitiesandperformance(Huizingh,2011).

TheconceptofOIhasbeenwidelystudiedinthecontextoflargecompanies(Chesbrough,2003;
Criscuolo,Haskel,andSlaughter,2010;LaursenandSalter,2006,2004;Lichtenthaler,2008).Some
researchershaveanalyzedtheover-alleffectofOIonorganizationalperformanceandrecognizedthe
positiveeffectofsuchaspectsasinvolvementoffirmswithOI(ChastonandScott,2012),OIinclination
(HungandChiang,2010),thepublicationofOIevents(Noh,2015),OIcapabilities(Ahn,Minshall,
andMortara,2013),OIapplication(Huizingh,2011),opensearchstrategies(Cruz-Gonzalez,Lopez-
Saez,andNavas-Lopez,2015),technologyassociationportfolio(Faemsetal.,2010).Mostofthese
studieshavefocusedontheeffectofincomingexternalknowledgeandfoundadirectpositiveeffect
ofexternalknowledgesourcingonfirmperformance(Vrontisetal.,2016;Wang,Chang,andShen,
2015).However,thesestudiesdidnotfocusontheentrepreneur’sOIstrategywhenanalyzingtheOI
aspectsandthestudieswerenotsectorspecific.Furthermore,researchershaveusedtheconceptof
absorptivecapacitytounderstandthecontingencyofOIonfirmperformance(Wang,2018).SMEs
require appropriate knowledge basis and compatible cognitive ability to integrate and transform
externalknowledge.Suchcapabilitiesarehighlyreliantonthefirm’sstrategicbehaviorandhuman
resource.Thus,someresearchersproposedthatentrepreneuropeninnovationstrategyisimportant
but ignoredcomponentof firmtechnologyabsorptioncapacityandperformance(Jelonek,2015;
HugginsandThompson,2017).Studiesthathavefocusedonopeninnovationwithinagribusiness
enterprisesremainsrare.

AgribusinesssectorinKenyacontributesabout25%oftheGDP.Despitethis,thesectorstill
performs below its potential due to climate change, inadequate technical skills and inadequate
collaborationswithresearchinstitutions.Furthermore,thesectorcontributes18%ofthetotalformal
employmentwithaboutfivemillionsmallholderfarmersengagedinagribusinessenterprises(AGRA,
2017;Oduoretal.,2018;GOK,2016).Thegovernmenthasidentifiedagribusinesssectorasamajor
componentinattainingeconomicdevelopmentthroughthetransformationofsubsistencefarmingto
aninnovativecommercialsectorthatwouldguaranteefoodsecuritybytheyear2020(Ong’ayo,2017).

However,agribusinessenterprisesoperateinanincreasinglyturbulentenvironmentcharacterized
byfinancialcrises,globalizationoftradeandthenewknowledgeeconomy.AccordingtoBroughton
(2011),duringtheeconomiccrisis,SMEsweremostaffectedcomparedtolargefirms(Wymengaet
al.,2012).ThisreflectsthefactthatmostofSMEshavefewerresourcesintermsofhuman,financial,
andtechnologicalresourcesinrelationtolargecompaniestowithstandthepressureofenvironmental
instability(Barron,Hultén,andHudson,2012).Inordertobesuccessful,SMEshasnochoicebut
toincreasetheeffectivenessofitsinnovativestrategiesandadaptthemtothecontextofuncertainty
(OECD,2005).Accordingtopreviousresearchers(BarrettandWynarczyk,2009;Barron,Hultén,
andHudson,2012),innovationisconsideredafundamentalelementofeconomicgainsandsocial
factorscontributingtotheachievementofcompetitiveedgeinbothregionalandinternationalmarkets
(Oltra,Flor,andAlfaro,2018).

Entrepreneur’sinnovationstrategyrepresentsanarrayofrelationships,ability,andcommunication
withexternalstakeholders.Thus,firmchallengesmayariseduetothecomplexityoftheserelationships
andhowthefirmmanagethemtogaincompetitiveadvantage.Entrepreneurstrategicmechanisms
playacriticalroleinenhancingorlesseningOIefficiency.Thus,themainobjectiveofthisarticle
is toassesshowfirmought toalign theirhumanresourcesstrategieswith theiropen innovation
practicestoensureprofitabilityofsmallagribusinessenterprises,whichislittleexplored,especially
indevelopingcountries.Thepaperattemptstoanswerthefollowingquestions;DoSMEsadopting
anopeningstrategyobtainbetterresultsininnovation?Dointernalhumanresourcecompetencies
moderatestherelationshipsbetweentheOIandfirmperformance?
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Theremainderofthispaperisorganizedasfollows.Thesecondsectiondiscussestheliterature
reviewwiththedetailedtheoreticalcontextthatdescribesdifferenttheoriesrelatedtotheconceptof
OIandSMEs.Thethirdsectiondealswiththeresearchmethodologyadoptedbyputtingthefocuson
thesampleprofile,theinstrumentofmeasurement,sequenceandresearchdesignemployed.Section
4presentstheresultswhilesection5coversdiscussionoftheresults.Thefinalsectioncoversstudy
implicationsandrecommendationsforfutureresearch.

2. LITERATURE REVIEw ANd HyPOTHESIS dEVELOPMENT

ThetermOIrefersto‘sharedinnovationbetweenstakeholders’(Chesbrough,2003).Itdefinesthe
processbywhichacompanyisabletocallonideasandexpertiseoutsideitsownwalls,whichenables
themtoprofitfromitsideasorpatentsoutsideitsownmarketbyofferingthemtoothercompanies/
institutionsthroughR&D(ChesbroughandBogers,2014).Theconceptcomprisesseveralactivities
includinganincomingprocesswherethefirmusesexternalpartnerstodevelopaninnovationinternally
whileharnessingtheirknowledge.Oroutgoing(Inside-Outprocess)wherethecompanycollaborates
withexternalpartnersinordertoselltheideasofitsin-housedevelopedinnovation(VandeVrandeet
al.,2009).OIconglomeratesinternalandexternalideasintodesignsandmethodswhosenecessities
aredefinedbyacommercialmodel(Chesbrough,2006).

OIprinciples,therefore,describehowtodealbestwithstrategicassetsinordertomeetmarket
demandsandcompanyrequirements(Gassmann,2006;Gassmann,Enkel,andChesbrough,2010).
OIinvolvestheabilityofafirmtouseexternalsourcesofinnovationtoactualizetheirinnovations
withoutworkingonthecompletesolutionalone(WestandGallagher,2006).Thus,OIisfoundedon
collectiveorganizationalassociations,alliances,andcorporationsaimedatacceleratinginnovation
forallshareholders(DahlanderandGann,2010).

Innovationismultidimensionalandisdefinedessentiallyinfourforms(products,processes,
marketingandorganizational)andintwointensities(incrementalandradical)(Schumpeter,1942).
Innovationisnotonlyameansofsurvivalintheeconomyitisalsoanimportantdriverofgrowth,
productivity,andcompetitivenessthatmakesitpossibletowithstandtheeffectsofecologicalinstability
(Pittawayetal.,2004).SMEsareprogressivelydeliberatedas thecriticalsourceofnewproduct
developmentandnewtechnologies(Hilmersson,2014).Inthecurrentwakeofadynamicbusiness
environment, the continuing challenge for business stakeholders and policymakers is to identify
andtosupportthefactorsthatmotivateSMEsineconomicgrowth.Naturally,theencouragement
ofinnovationininnovativeSMEsisattheheartofthesepolicyinitiativesasthesecompanieshave
significanteconomicgrowthpotential(Wynarczyk,2013).

SeveralresearchersdefineSMEsdifferentlybecauseofthediversityofitscharacteristics.(Zeng,
Xie,andTarn,2010).Thesedefinitionsreflecttheeconomic,culturalandsocialhabitsofeachcountry
andareoftenbasedonsizeorturnover.TheacceptedprinciplesforthedefinitionofSMEscomprise
staffnumbers,investmentlevel,andsalesvolume.TheEuropeanCommissiondefinesSMEsasfirms
with10to49employeesandmedium-sizedbusinessesasthosewithbetween50to250employees
(Katua,2014).InKenya,theSMEsAct2012categoriesSMEsintermsoftheirsector,employee
number,andinvestmentvalue(BerishaandPula,2015).

2.1. The Concept of Open Innovation
AccordingtoChesbrough(2003) the term‘openinnovation’describe the innovationprocesses
thatcompaniesuse to interactwith theirenvironment, inorder todiscoverandutilizeoutward
resources(VandeVrandeetal.,2009;Chesbrough,2003).Initialopeninnovationresearchfocused
onopen innovationpractices at the levelofhigh-techcompanies (Dodgson,Gann, andSalter,
2006;PillerandWalcher,2006;Chesbrough,2003).AccordingtoDahlanderandGann(2010),
severaltheoreticalconceptsunderlyinginnovationgobacktothe1990s(CohenandLevinthal,
1990;Rosenberg,1990;March,1991).
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OIreflectsalesscontradiction,unliketheclosedinnovationthathasacontinuumwithvarying
degrees (DahlanderandGann,2010).Traditionally, largecompaniesmanage the innovationand
developmentofnewproductslikeaninternalprocess.Theyrelyheavilyontheirownknowledge,R&D
capabilitiesandtechnologiestocreatenewproductsintheirlabswhichrepresentstrategicassets.This
method,markedbyChesbrough(2003)astheconceptofclosedinnovation(traditional),whichhasa
considerablebarriertopotentialcompetitiveadvantageforSMEsinemergingnations.Thatiswhy
thispaperproposedthemethodofopeninnovationasanewlybuiltstrategyformanagementandfor
thecommercializationofinnovations,consideringinnovationasanimperativestrategytoadvance
amarketcompetitiveadvantage.Figure1showsthecharacteristicsofclosedandopeninnovation
applicabletothecontemporarybusinessenvironment.

Accordingtotheliteraturereview,openinnovationisabroadconstructthatinvolvesa
varietyofprocessesrelatedtobusinessinnovation.Severalresearchershaveapproachedthe
conceptofopeninnovationintermsofincoming,outgoingandjointprocesses(Bianchietal.,
2010;Chesbrough,2006;Gassmann,Enkel,andChesbrough,2010;SchwartzandHuff,2010).
AccordingtoGassmann,Enkel,andChesbrough(2010),openinnovationcomprisesseveral
activitiesincludinganincomingprocesswherethefirmusesexternalpartners(suppliersand
customers)todevelopaninnovationinternallywhileharnessingtheirknowledge.Oroutgoing
openinnovation(Inside-Outprocess)wherethecompanycollaborateswithexternalpartners
inordertoselltheideasofitsin-housedevelopedinnovation(e.g.licensingagreement).The
firmcanalsousejointopeninnovation(Coupledprocess)whereitcollaborateswithexternal
partnerswithcomplementaryskillstoexchangeknowledgeanddevelopaninnovationtogether
(Zhangetal.,2018).

Managersare increasinglyawareof the importanceofcapacityabsorption toeffectively
manage the method of OI (Chesbrough and Di Minin, 2014). The use of external resources
requiresmanagerialcapacities,science,andtechnology.Theseservetoassimilateknowledge
andtheknow-howresultingfromcollaborationinOI.Theseabilitiesactasaregulatorbetween
external knowledge and innovationperformance (Muscio, 2007;Tsai, 2009;WangandHan,
2011;Ebersbergeretal.,2012;Lasagni,2012;Chen,Lin,andChang,2009).Theyrepresenta
conditionnecessarytoopeninnovationpractices(inboundandoutbound)ofSMEs(Spithoven,
Clatysse,andKnockaert,2011),andmustbesufficientlydevelopedtoabsorbnotonlyexternal
knowledge(LaursenandSalter,2006),butalsototransfertheknowledgeofthecompanytothe
partners(Lichtenthaler,2008)asshowninFigure2.

Figure 1. Elements of open and closed innovation
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2.2. Open Innovation and SMEs Performance
Lee,Park,andPark(2010)pointoutthatbecauseoftheirresources,SMEshaveastrongincentive
to seek collaborations togenerate economiesof scale, reduce risks and increase theoperational
andcommercialflexibilityoftheirinnovationactivities.Assuch,Lichtenthaler(2008)listseveral
motivationsthatdriveSMEstoopenuptotheoutsideworld:insufficientresourcesinR&D,the
uncertainandincreasinglycompetitiveenvironmenttomoreandmoresophisticatedcustomersand
shorterproduct/servicelife-cycleindifferentsectors.Therefore,openinnovationisprovingtobea
keystrategyfortheSMEsallowingittofindexternallywhatlackinternally.Thisrepresentssupport
to consolidateknowledgealreadyexisting throughnewknowledge from resourcesandactivities
sharedwithitsexternalpartners(ChesbroughandDiMinin,2014).Thisliteratureguidedthestudy
toformulatethefollowinghypothesis:

Hl: There is a significant positive relationship between the degree of openness and
innovationperformance.

SMEsareincreasinglyvulnerableandexposedtoconstraintsintermsofinnovationcapabilities,
technicalskills,management,andfinancing.Indeed,someofthemdonothavesufficientinternal
resourcestodiversifytheirproductlinesandinvestinR&D(Bianchietal.,2010;VandeVrandeet
al.,2009).ChesbroughandDiMinin(2014)arguesthatsomeSMEsmanagetodevelopsignificant
inventionsatacostthankstotheirspecificitieswhichrepresentacompetitiveadvantage.Furthermore,
Spithoven, Vanhaverbeke, and Roijakkers (2013) mention limits that prevent some agribusiness
enterprisestoinnovate:theriskofadoptingnewideasofmorepowerfulcompanies,theweakfinancial
capacitytopursueimitatorsandtheineffectivenessofpatentprotection(MohnenandRaller,2005).In
anattempttoovercometheserisksandconstraints,SMEsuseopeninnovation.Thissolutionallows
themtopooltheresourcesandkeyinnovationactivitieswithexternalpartners(Bianchietal.,2010).

Figure 2. Study theoretical model
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Theimplementationofaninnovationprojectrequirestheavailabilityofseveralresourceswithinthe
company(Becheikh,Landry,andAmara,2006).Inthisregard,thefollowingsectionpresentsthe
differentresourcesneededfortheeffectiveinnovationprocess.

2.3. Human Resources
Staff must have managerial skills and technical abilities for organizing and sharing ideas from
otheremployeesandexternalpartners,withtheaimofsupportinginnovation(LundVinding,2006;
Becheikh,Landry,andAmara,2006;RaymondandSt-Pierre,2010).Accordingtotheseauthors,
the know-how and experience of highly qualified personnel to effectively perform the different
tasksof theSMEandalso tobeon the lookout for thedifferentopportunities that thebusiness
environmentcanoffertocarryoutinnovationprojectsiscritical.Thepresenceofhighlyqualified
humanresources,therefore,representsadeterminingfactorforthesuccessoftheinnovationstrategy
inSMEs.Thisstrategydependsontheexecutionofthemanagementpolicyofhumanresources(HR)
whichmustbefocusedoninnovationperformance(Oke,Walumbwa,andMyers,2012).Asthelack
offinancialresourcesisaconstraintforSMEs,itisoftendifficulttorecruitqualifiedemployees
thataretechnologicallyandcommerciallyinnovative,whichcanbeanobstacleforthesuccessful
implementationofinnovationactivities.Therefore,itisproposedthat:

H2:Humanresourcecapacitywillhaveapositiveeffectonthefirmdegreeofopenness
andperformance.

2.4. Financial Resources
Financial resources allow the realization of activities of SME innovation from the stage of the
generationofthenewideasuptothemarketingofthefinalproduct(Becheikh,Landry,andAmara,
2006;RaymondandSt-Pierre,2010;CanepaandStoneman,2008).Theypromotetherecruitmentof
highlyskilledemployeesandtheypromotetheabilitytoaccessthelatestinventionsandtechnologies.
Inthissense,alackoffinancialresourcesmayrepresentanobstacleformanagersandmaypreventthe
completionoftheirinnovationactivities.Theliteraturethataddressestheissueoffinancialresources
inSMEsreportsafrequentlackofavailabilityandaccessibilitytofinancialresourcestoinnovate
(MuthoniandKithinji,2013).Thisobservationislinkedtotheparticularfinancialcharacteristicsof
SMEsthatdonotallowthemtoeasilyaccessexternalsourcesoffinancing.Thislimitinfinancial
capabilitiesrepresentsagapforthesecompanies.Thisisanobstaclethatcanpreventthemtostartnew
projectsindependentlyandtocarryoutriskierinnovations(Becheikh,Landry,andAmara,2006).The
inadequacyofequityandthedifficultyofpledgingtheintangibleassetsoftheSMEsmakeinnovation
activitiesmoreexpensive(MohnenandRaller,2005;Gomes,Yaron,andZhang,2006).Thisisdue
tothepremiumriskthatmayberequiredbycertaininvestors(DohandKim,2014).SMEsmanagers
shouldprovidesufficient financial resources tocopewith thedynamicbusinessenvironmentfor
effectiveprocessinnovation.(Becheikh,Landry,andAmara,2006).Therefore,itisproposedthat:

H3:Availabilityoffinancialresourceswillhaveapositiveeffectonthefirmdegreeofopenness
andperformance.

2.5. Technological Resources
Accordingto(Oduoretal.,2018),technologicalresourcesrefertotechnicalmeanssuchastools,
machines,instruments,processes,patentsandthemethodsusedtocarryoutproductionactivities
withinthecompany.Itturnedoutthatthequalityofthetechnologicalresourcesusedintheinnovation
activitiesofSMEs isoneof themost important factors that raise the levelof innovation(Mohr,
Sengupta,andSlater,2010).Advancedtechnologiesusedintheinnovationprocesshasapositiveeffect
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ontheSMEs’degreeofinnovation(Becheikh,Landry,andAmara,2006).Thesehavedemonstrated
thattheuseofadvancedtechnologiespromotesthesuccessofinnovationbecauseitallowsabetter
productionefficiencythatreducetimeandcostofdoingbusiness.Therefore,itisproposedthat:

H4:Useoftechnologicalresourceswillhaveapositiveeffectonthefirmdegreeofopenness
andperformance.

2.6. Information Resources
Information resources consist of technological information that is strategic and commercially
competitive (Bruque and Moyano, 2007). information resources enable the SMEs to cope with
turbulencebusinessenvironmentanddecipherthemarketrequirementsandcompetitor’sstrategic
choices(Hewitt-Dundas,2006).Theseresourcesareessentialinthattheyhelptoreduceuncertainty
abouttheresultsandthecostsofinnovation(MohnenandRaller,2005).Inaddition,theygrantthe
opportunitytoaccessinnovativeideasfromexternalpartners,whichfacilitatescarryingoutinnovation
activities(OECD,2005).Insummary,theliteraturesuggeststhatspecificresourcesareessentialto
therealizationofinnovationactivities.Thus,thestudymadeapropositionasfollows:

H5:Accesstoinformationresourceswillhaveapositiveeffectonthefirmdegreeofopenness
andperformance.

3. CONCEPTUAL FRAMEwORK

Figure3illustratestheconceptualframeworkofthisresearchthatshowsthelinkbetweenexternal
partners,sourcesofexternalknowledgeandfirminternalcapabilities.

3.1. Methods
The study used a quantitative research approach. The primary units of analysis of the
studywerethemanagersofagribusinessenterprisesinTharaka-NithiCounty,Kenya.The

Figure 3. Conceptual framework
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researcher selected this area because of the following; first, the county major economic
activityisagriculturethatcomprisescropfarming,beekeeping,fishfarming,andlivestock
production.County’s98.2%percentofhouseholdsengage incrop farming (ROK,2017).
Thecounty80%oflandmassisarable.Thecountyhasunderutilizedarablelandduetothe
low implementationofcontemporaryagronomicpractices.Secondly, thecounty lies ina
semi-aridareawithgreatpotentialduetoplentyofriversemanatingfromMt.Kenyathat
canprovidewaterforirrigation.

Totesttheresearchhypotheses,thestudyusedrandomsamplingtoselectagribusiness
enterprises registered and licensed by the County Government and funded by the Youth
EnterpriseDevelopmentFund(YEDF).Previousstudieshaverecommendedvarioussample
sizesandtheoriesfordetermininganappropriatesamplesize(Guo,Pohl,andGerokostopoulos,
2013;Binu,Mayya,andDhar,2014).However,sample-sizerequirementsmayvaryaccording
tothestatisticalanalysis,andavarietyofopinionsobservedintheliterature,evenwhenthe
sametoolsareapplied.Thesamplethatrangesbetween10%to30%isrecommendedwhenthe
componentsinthestudysamplearefoundtomorethan30elements(MugendaandMugenda,
1999).BasedonthelistofyouthenterpriseprovidedbyYEDFtherewere240agribusiness
enterprisesfromwhichasampleof150enterpriseswasobtainedusingaformulaproposed
byIsrael(Israel,2012)asfollows:

n
N

N e
=
+ ( )
�
1

2
 (1)

wheren=samplesize,N=populationsize(240),ande=errorterm(0.05).

3.2. Sample Profile
Thedatabaseusedhas150SMEsbutthesampleforourstudywasreducedto109enterprisesgiven
themissinginformationonsomecriticalvariablesasshowninTable1.

Table 1. Sample profile of SMEs by sector

Sector Frequency Percentage

Foodanddrink 25 23

Livestock 16 15

TextileandClothing 12 11

WoodandFurniture 10 9

Metalproducts 5 4.5

Machinery/mechanic 6 5.5

Horneyextractionequipment 4 3.5

Fishfarming 5 4.5

Electricalandelectronicproducts 8 7

Mineralwaterproducts 3 3

Distribution,wholesaletrade 6 6

Miscellaneousservices 9 8

Total 109 100
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3.3. Questionnaire design and data Collection
Basedonliteraturefromopeninnovation,aquestionnairewasdevelopedtoidentifytherelationship
betweenthedegreeofopennessandtheperformanceinnovationandassessthemoderatingeffectof
internalcapabilitiesonthelinkbetweenOIandfirmperformance.Inordertoassessthelevelofopen
innovationamongSMEs,thequestionnairewasdesignedinreferencefromrelevantearlierpapersas
displayedinTable1.Thesampleof150forthisstudymettherequirementtousemultipleregression
analysis.Thequestionnaireitemswerevalidatedinapilotsurveyof30agribusinessenterprises.The
questionnaireitemswereevaluatedusinga5-pointLikert-type-scale,where1=stronglydisagree
and5=stronglyagree.Descriptivestatisticalanalyseswerealsoemployedinordertoanalyzethe
profileinformationprovidedbyrespondentsasshowninTable2.

Toimproveresponserateforthestudy,theresearcherusedanintegratedmethodofquestionnaire
distributionwheretwotrainedresearchassistantusedrespondent’semail,face-to-faceandamobile
shortmessageinformingtherespondentstochecktheiremailsandtoindicatetheirconvenience.
Theresearchassistantexplainedthepurposesofthestudy,assuredtheanonymityofrespondentsand

Table 2. Variable constructs and indicators
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theirorganization,explainedhowtofillandreturnthequestionnaire.Theresearcherdistributed150
questionnaires,collected115outofwhich109wereusableasshowninTable2.

3.4. Respondents’ Profile
The data in Table 3 show that 66% of the respondents were female, which reveals that female
entrepreneurshavehigherchancesofdoingbusinessinthecountryside.AccordingtoGakobo(2013),
mostwomeninruralareasformmorecohesivegroups.Theagebracketwiththemostrespondents
wasthe31–35-year-oldbracket(40%),whiletheabove-36bracketaccountedfor15%.Theresults
showthatmostofthesamplewasyouthful,whichissignificanttonationaldevelopment(ILO,2015).

Mostoftherespondents(46%)hadsecondaryeducation,while4%hadgainedamaster’sdegree
andabove;10%hadadegree,25%hadadiploma,and15%hadprimaryeducation.Morethanhalf
oftherespondentshadonlyattainedsecondaryeducation,alowrate.Previousstudiesalsoshow
thatmost smallbusinessownershaveattainedonlysecondaryeducation (UNESCO,2016).The
respondents’levelofeducationwasimportantforthestudybecauseitinfluencedhowtherespondents
interpretedthequestionnaire.MostSMEs(40%)hadbetweenoneandfiveemployees;enterprises
withsixto10employeescamenext(35%).Mostoftheenterpriseswereinthemanufacturingand
agriculturesector(65%).RuralSMEscontributetotheinformalemploymentthatissignificantto
Kenya’seconomicgrowth(ILO,2015).

4. RESULTS

Totestthestudyhypotheses,StatisticalPackagefortheSocialSciences(SPSS)version21.0was
used,whichwasappropriateforquantitativedataanalysis(CarverandNash,2011;Meyers,Gamst,
andGuarino,2013).Preliminarytests,however,provideguidanceonbivariaterelationsbetweenthe

Table 3. Sample characteristics
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differentvariablesretainedandconstructedforthemodel.Thefirststep,correlationanalysiswas
performedtoanalyzetheprofileoftheconstructsofthestudyandtocheckiftheypresentsignificant
correlations.Theresultsconfirmthatmanystudyconstructshadmeaningfulcorrelations,suchthat
it’snotpossibletointegrateeachofthevariablesindividuallyintheeconometricmodel.

Secondly,sinceseveralofthevariablesofthestudywerecorrelatedbetweenthem,thestudyused
factoranalysisinprincipalcomponentstoreducethenumberofvariablesandensuretheindependence
oftherelationshipsbetweentheindependentvariablesandalsomaketheinformationlessredundant.
PrincipalComponentFactorAnalysis(PCA)isanexploratorytechniquewhoseobjectistosearch,
fromasetofkvariablesmeasuredonaninterval,scales,orlogictoshowastructureunderlyingthe
datacollected.

Inathirdstep,multiplelinearregressionisperformedtohighlightthefactorsthatplaysignificant
rolesinperformanceinnovationandthepercentageofsalesmadebythefirm.Thelinearregressionis
justifiedintheanalysisstatisticssinceittakesintoaccount,onlythosefactorsthathaveasignificant
contributiontotheexplanationofthephenomenonstudied.Thus,statisticalchecksofthesignificance
oftheintroducedfactorswereperformedateachstageoftheanalysis.Inthefourthstep,amoderate
regressionanalysiswascarriedoutinamoreexploratorysectiontotestthemoderatingeffectof
internal capabilities on open innovation. Information measuring the intensity of use of external
partnersweregroupedintothreefactors.

4.1. Correlations Between Study Variables
The analysis between dependent and independent variables was done before conducting the
multivariateanalysistoassesstherelationshipsbetweenvariables.Table4showsthecorrelations
betweenthesevenopennessfactorsandthedetailedpercentagesofsalesattributabletothechanges
inpartnershipwithcustomersforthelasttwoyears.Theresultsshowapositivecorrelationwithsales
fromcustomerrequests,whichwasexpected,andsalesfromR&Dactivities.Thefindingsindicate
asignificantcorrelation(β=0.298,p<0.01)betweenaccesstoconsultantinformation(RIBN1)
andperformanceinsales.

ResultsinTable5indicatethatthereisastrongpositivecorrelation(β=0.379,p<0.01)between
businesscapacities(BC)andthepartnershipwithcustomers(CM).Statisticsalsorevealastrong
positivecorrelation(β=0.275,p<0.01)betweenHRandCM.Regardingpartnershipwithspecialized
researchorganizations(SRO),theresultsshowthatthereisastrongpositivecorrelation(β=0.457,
p<0.01)betweentechnologicalresourcesandpartnershipwithspecializedresearchorganizations
(college,universityorGovernment)(SRO).Theresultsshowastrongpositivecorrelationbetween
learningcapabilities(LC)andaccesstoconsultantinformation(RIBN1)(β=0.358,p<0.05).

Table 4. Correlations between the study variables
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Regardingtherelationshipbetweeninternalcapabilitiesandinnovationperformance,theresults
inTable6showthecorrelationsbetweenthefourinternalcapacityfactorsandthedetailedpercentages
ofsalesattributabletochangesintechnologicalresourcesforthelasttwoyears.Theresultshows
astrongnegativecorrelation(β=-0.364,p<0.01)betweentheseresourcesandthepercentageof
salesattributabletounmodifiedproducts(PIN7).Concerninghumanresources,theresultsreveala
strongpositivecorrelation(β=0.387,p<0.01).

4.2. Test of Hypothesis
Table7presenttheresultsobtainedfromtwomultiplelinearregressionanalysis.Inmodel1,theresults
highlightfoursignificantrelationshipsataconfidencelevelof10%,withtheperformanceinnovation
attributed toexternalpartnershipsand the twoothersattributed toaccess toexternalknowledge.
Accesstosupportinformationonmarketing,informationonnewinnovationpracticesandbusiness
consultants(RIBN2)explainedpositivesignificantresults(β=0.187,p<0.05)withperformance
innovationwhichsupportthefirsthypothesis(H1).Similarly,accesstosupportinformation(ORGSI)(β
=0.052,p<0.001)marketingandsupportinginformationonnewpracticeswithresearchinstitutions
hadpositiveresults,likewisecollaborationwithspecializedresearchorganizations(SRO)(β=0.085,
p<0.005)toimprovedesignanddevelopproductsorservicesindicatedpositiveresultsonthefirm
performance.Inmodel2,theresultsshowthattheadditionofinternalcapacityfactorstothedegree
ofopenness in the secondmodelbringsout a significant relationshipbetweenhuman resources
(HR)(β=0.032,p<0.001)andfirm’sdegreeofopennesswhichsupportsH2.Regardingfinancial
resources,theresultsshowanegativeregressioncoefficientwhichisnonsignificant(β=-.152,p>

Table 5. Correlations between the factors of the degree of openness and the factors of internal capabilities

Table 6. Correlations between the 4 internal capacity factors and percentages of sales growth
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0.001),thusH3isnotsupported.TheresultsrevealtheimportanceoffinancialresourcesinSME’s
openinginnovationactivities.Regardingtheinfluenceoftechnologicalandinformationresourceson
firmperformanceinnovation,thefindingsshowsignificantresultsTR(β=0.025,p<0.05)andIR
(β=0.053,p<0.001)whichsupportsH4andH5respectively(seeTable8).Inaddition,theadjusted
coefficientofdeterminationrangesfrom0.089to0.142.

4.3. Variables Interactive Effects
Regardingthemoderatingeffectofinternalabilitiesontherelationshipbetweendegreeopenness
and performance innovation, the results in Table 8 show a slight increase in explanatory power
obtainedbyaddingthefourinternalcapacityfactorstothefirstmodel(R2inmodel1=0.089and
R2model2=0.142).Theexploratorypartofthestudywascarriedouttotesttheeffectofthese
variablesinaslongasitisopentoinnovation.Accordingto(FairchildandMacKinnon,2009),the
hypothesisofmoderationissupportedifbothofthefollowingconditionsaremet:thecoefficientof
determinationofthesecondmodelmustbegreaterthanthecoefficientofdeterminationofthefirst
model;theinteractiontermhasasignificantregressioncoefficient.Thecoefficientofthisinteraction
isnegative(β=-0.065)andthecoefficientofdeterminationofthesecondmodel(0.161)ishigher
thanthatofmodelone.

Furthermore,resultsinTable8showstheinterfacebetweenlearningcapacitiesandopennessto
businessassociations.Thecoefficientofthisinterfaceissignificant(β=0.059)andthecoefficient
ofdeterminationofthesecondmodel(0.161)isslightlyhigherthanthatofthefirstmodel(0.142).
Finally, results show the interaction between technoscientific consultants and human resources.
Thecoefficientofthisinteraction(β=-0.067)isnegativeandthecoefficientofdeterminationof
thesecondmodel(0.161)isslightlyhigherthanthatofthefirstmodel(0.142).Table9showsthe
summaryofthehypothesis.

5. dISCUSSIONS

Innovationisthedrivingforceofeconomicdevelopmentandremainsamajorconcernforresearchers,
managers,owner-managersaswellaspolicymakers.OIisconsideredamethodofovercomingcapacity
limitations.Thus,thisstudyassesseswhetherSMEsadoptingopeninnovationachievebetterresults.

Table 7. Result of multiple linear regressions of Degree Impact openness on innovation performance
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Drivenbytheresultsofpreviousresearchers,thestudyattaineditsobjectbytakingintoaccountthe
processwhichislinkedtotheuseofexternalpartnersandaccesstosourcesofexternalknowledge
(Chesbrough,2003;ChesbroughandDiMinin,2014;Chesbrough,2006;Lichtenthaler,2008;Van
deVrandeetal.,2009;Gassmann,Enkel,andChesbrough,2010;Huizingh,2011).Reviewofthe
literatureidentifiedsomegapsthatledtothedevelopmentoftworesearchhypothesespresentedinthe
conceptualframework.Thisallowedhighlightingalittle-studiedcomponent,namelythemoderating
effect of internal capacities on the relationship between the degree of openness and innovation
performanceinthespecificcontextofagribusinessSMEs.

Overall, the results show that of the seven factors introduced in the firstmodel ofmultiple
linearregression,onlythreefactors;RIBN2β=187,p=0.213,RIBNβ=-0.156,p=0.162andSRO
β=0.085,p=0.05),hasameaningfulexplanationofinnovationperformanceatatolerancethreshold

Table 8. Result of the test of the moderation effect between study variables

Table 9. Summary of study hypothesis
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lessthan10%.Theresultofthetwofactorsofopenness(RIBN,SRO)showssignificantevidenceon
openinnovationthatSMEsrequiretomakegreateruseofscientificpartners(college,universityor
government)toinnovate.Thisresultsupportsthefindingsof(RaymondandSt-Pierre,2010)who
mentionthatthemostinnovativeSMEsworkcloselywithresearchandteachingorganizations.Inthe
samevein,thisresultjoinsthoseofBecheikh,Landry,andAmara(2006)whorevealedintheirstudy
thatopennesstoresearchinstitutionsincreasesinnovationperformancehavingapositivesignificant
effectonthedegreeofopennessandinnovation.Similarly, thisresultcorroborateswiththoseof
Granovetter(1985),NahapietandGhoshal(1998),whoexplainthatcollaborationswithuniversities
allowcompanies toshare theknowledgenecessary for the realizationofR&Dand innovation.
High-techcompaniesintroducinginnovationinproductsandprocessesaremorelikelytorelymore
onsourcesofknowledgerelatedtoR&D.

Moreover, thisresultconfirmsonceagainthestudyofFontana,Geuna,andMatt(2006)
whoalso reported thepositive effectofR&Dcollaborationwithpublic research institutions
andtheimportanceofopennesstouniversitiestogeneratenewideasandsuccessfullyfinalize
innovationactivities.Gökalp,Şener,andEren(2017)arguesthatcompaniesintransitionmust
fundamentallyadopt the technologypracticesof Industry4.0.Because itplaysan important
roleintheconnectionbetweenR&D,innovationandautomatedsystems.Industry4.0(fourth
industrial revolution) enables everything to communicate directly with the company’s IT
systems tomeet customers’demand.Optimizeddecision-makingallows information to flow
seamlesslyinareassuchassales,resourceproductivity,flexibility,andefficiency.Accordingto
theseresearchers,opennesstothesesourcesofexternalknowledgehelpstotransferimportant
scientificandtechnicalknowledge.Inaddition,intheagri-foodsector,theseauthorsemphasize
thatuniversitieshelpbusinessescomplywithgovernmentregulations.

Althoughthisresultshowsthatpartnersfromthescientificworld(RIBN,SRO)arethemajority
innumberandexplainasignificantcontributiontoperformanceinnovation,itemergesfromthis
studythatbusinessconsultantsplayacriticalroleinopeninnovation.Indeed,itisthefactorwith
strongsignificant(p<0.001)oninnovationperformancewith85%ofSMEsthatcollaboratewith
partners.ThisresultcorroboratesthatofRaymondandSt-Pierre(2010)whofindthatcollaborations
with thebusiness communityhavea significant impacton innovationperformancecompared to
organizationstechnology.Inaddition,theresultagreeswiththoseacquiredbyLaursenandSalter
(2006)andthoseofZhangetal.(2018)whohavealreadyemphasizedtheimportanceofthesesources
ofexternalknowledgeofconsultantsfortheinnovationactivitiesofthecompanies.Thisresultalso
confirmsthoseofCruz-Gonzalez,Lopez-Saez,andNavas-Lopez(2015)andSpencer(2003)who
mention thatcompanies lookingfornewKnowledgecombinationsoftenrequire interactionwith
differentactorsexternaltoorganizations,includingconsultants.Ingeneral,twoexplanationscanbe
advancedregardingthefirsthypothesis.First,itappearsthatopeningonbusinessconsultants(RIBN2)
andresearchinstitutesforbusinessneeds(RIBN)aswellasspecializedresearchorganizationsfor
TechnicalRequirements(SRO)promotesinnovationperformanceinthecontextofSMEsurveyed
inthisstudy.Inotherwords,SMEsthataremostinnovativearethosethatmaintaincloserelations
withtheirmainexternalpartnerstoinnovate.Theresultspartiallyconfirmthefirsthypothesiswhere
certainfactorsininnovation(RIBNandSRO)significantlyinfluenceperformanceinnovation.

Theresearchhypothesis;H2toH5assumesthatinternalcapabilitieshaveapositivemoderating
impactontherelationshipbetweenthedegreeofopennessandperformanceinnovation.Theresult
showsthatcomparingthefactorsinmodel1and2,theadditionoffourfactorsofthemoderator
variable internalcapabilitiesand learningabilities (LC) indicatesignificantvariations inOIand
firmperformance.Onlyoneofthesefourfactorsoftheinternalcapacitiesseemstohavenoeffect
onperformanceinnovationH3(p>0.05).Thus,H2,H4,andH5arevalidatedwithexceptionofH3
(seeTable9).Nonsignificantresultsinsupportoffinancialresources(H4)couldbeduetolimited
seedcapitalassociatedwithSMEsstart-ups(Barron,Hultén,andHudson,2012).Thesignificant
effectofinternalcapacityfactorsseekstoachieveamoreexploratorycomponentbyconsidering
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internalcapacitiesasavariableantecedenttoopeninnovation.Inotherwords,itisexaminedwhether
thepresenceofadequatelydevelopedinternalcapacitieswithintheSMEsstimulatesthedegreeof
openness,which in turncanhavean impacton theperformance innovation (Greco,Grimaldi&
Cricelli,2015)asvalidatedinthefirsthypothesis.

Statisticalresultsleadtoaninterpretationofthemoderationthatastrongopennesstosupport
organizationsforinnovationaccompaniedbydevelopedlearningcapabilitiesareassociatedwitha
highinnovationperformance(Zhangetal.,2018),whilealowopennesstosupportorganizations
accompaniedbypoorlydevelopedlearningabilitiesleadstodismalperformanceinnovation(Oltra,
Flor,andAlfaro,2018).Thesecondmoderationwhoseinteractioniscomposedofbusinessassociations
andlearningabilitiesischaracterizedbyapositivecoefficientinteraction(β=0.059).Statisticalresults
leadtointrospectmoderationasfollows.Astrongopennesstobusinessassociationsaccompanied
bydevelopedlearningcapabilitiesisassociatedwithhigh-performanceinnovation,whileaweak
openingonbusinessassociationsaccompaniedbypoorlydevelopedlearningabilitiesareassociated
withalow-performanceinnovation.

Theinteractionoftechnoscientificconsultantsandhumanresourcesischaracterizedbyanegative
interactioncoefficient(β=-0.067).Theresultsleadtoaninterpretationofthemoderationasfollows.
Astrongopennesstotechnoscientificconsultantsaccompaniedbydevelopedhumanresourcesare
associatedwithhigh-performancedue to theheterogeneousbehaviorof firm innovationstrategy
(Ahnetal.,2016).Consideringthedynamicandintricatenatureofinnovationthatischaracterizedby
diversifiedresources(human,financial,technologicalandinformational),andmultiplecollaborations
withvariedexternalknowledge(Fakhreddine,Amara,andLandry,2012),itsevidencethateverySME
issingularinthesensethatitadoptsbusinesspracticesandcommitsresourcesaccordingtoitsown
strategicobjectivesintermsofinnovation.Thus,fromtheresults,thesecondhypothesisisverified.

5.1. Study Implications
ThestudytheoreticalimplicationadvancestheliteratureinOIresearchcenteredontheperspectives
ofagribusinessenterpriseindevelopingcountries.Inpracticalterms,thisstudyfoundthatalthough
OIbringsmanybenefitstoagribusinessthroughvariousapplications;itsimplementationinrural
areas isachallenge that limitsbusinessgrowth.Thus,governmentpolicyandsupportprograms
shouldfacilitateOIintermsofinfrastructureandresourcestoboosteconomicdevelopmentandfood
security.Furthermore,governmentpolicyshouldendeavortofacilitatedifferentformsfortechnical
skillsandfinancialincentiveforSMEs.Thiscouldbelinkedtoissuesoftrainingandfacilitatingthe
processofOIasaprerequisiteforadvancinginternalcapabilities.Inaddition,thelinkagebetween
theresearchinstitutionsandtheSMEsneedtobestrengthened.

The use multidimensional approach of integrating internal factors (internal capacities) and
externalpartnersasbasesforoutwardinformationshouldbeenhanced.Thereisaneedforcontinuous
interactionsthatentail interactive,mutuallearningprocesses,withfeedbacksthatalsoflowback
fromtheendusertothepartners.Furthermore,entrepreneursshouldadvancethecreationofnew
instrumentsformeasurementofthedegreeofopennessininnovationthroughtheuseofexternal
partners’knowledgeandideas.Thiscollaborationcanbeenhancedthroughconferences,consortia,
symposia and consultation from the various industries and academia. This collaborative and
partnershipsaspectcanbeusefulforfosteringinnovationactivitiesinSMEs,especiallyinagrowing
businessenvironmentthatisgloballycompetitive.

5.2. Limitations and Perspective for Future Research
Whiletheresultsofthestudydeliveravaluableunderstandingoftheinterdependenceamongthe
studyvariables,thispaperhadlimitationsthatcreateanavenueforfuturestudy.First,thestudy-
selectedrespondentsbasedon thesampling technique thathasdisadvantageswithrespect to the
generalizabilityoftheresults,thoughthetechniquewasappropriateforthestudyduetothenature
oftheinformationcollectedfromSMEs.Furthermore,thestudyusedsemi-structuredquestionnaires
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asadatacollectioninstrument,whichhasalimitationontheconstructvalidity(Avolio,Yammarino,
andBass,1991).Thequestionnairesgatherinformationfromthemanagerandstaffwhoworkfor
thefirm,butinnovationandfirmperformancechangesovertime.

In addition, the paper did not cover other interactive factors that relate to employees’ and
entrepreneur’scharacteristicsandattitudesthatinfluenceOI.Theresearchfocusedprimarilyonthe
incomingprocessofopeninnovationwhiletheotherprocesses(outgoingprocess)havenotbeenput
intoconsideration.Variablesrelatingtothedegreeofopennessininnovationcanbeexpandedby
takingintoaccountotherexternalpartnerssuchassuppliers,governmentdepartmentsandagencies.
Futureresearchcanbenefitfromapplyingalongitudinalsurveytocapturetheimpactandrelationships
betweenOI,entrepreneur’sstrategiccapacity,andfirmperformance.Usingthisresearchdesignwould
producevalidatedresults.Similarly,undertakingacomparativestudywithagribusinessesinurban
areaswouldgivemoreinsightintothecomparisonbetweenSMEsoperatinginadifferentlocation
butwithsomecommonfeaturesinKenya.

Inconclusion,themainaimofthisstudywastoanalyzetheimpactoftheentrepreneur’sopen
innovationonfirmperformance.ThegoalofOIinagribusinessenterprisesistodevelopinternal
capabilitiesofthefirmtomeetthecountryfoodsecurityobjectives.Theresultsindicateapositive
relationshipbetweenOIandfirmperformance.Furthermore,theentrepreneur’sstrategicbehavior
influences the effectiveness of OI that has an impact on agribusiness performance. However,
programstofacilitateandincreaseconsultants’interventionswithintheSMEsectorandinitiatives
thatstrengthenpartnershipsbetweeninstitutionsofresearchandSMEslimittheOItoagribusiness
enterprises in developing countries. Thus, government policy should focus on building a web
platformtoexchangeusefulknowledgeoninnovationactivitiesamongSMEmanagerstoupdate
their innovationcapabilities.The resultsof this studyaresignificant toagribusinessenterprises,
educationpractitioners,andpolicymakersinidentifyingappropriateOImechanismsthatpromote
SMEscapacityandsustainableagribusinesssector.
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Understanding the Acceptance and Use 
of M-Learning Apps by Entrepreneurs:
An Application of the Social-Cognitive 
and Motivational Theories
Silas Formunyuy Verkijika, University of the Free State, Bloemfontein, South Africa

ABSTRACT

This study is designed to examine factors influencing the acceptance of m-learning apps by
entrepreneurs.Theconstructsused todevelop theproposedmodelweredrawnfromthesocial
cognitive and motivational theories. The model was validated using 218 valid responses from
entrepreneursinSouthAfrica.Theresultsshowedthatbothintrinsic(i.e.perceivedenjoyment)and
extrinsic(i.e.perceivedusefulnessandsocialinfluence)motivationalfactorshadadirectpositive
influenceonthebehavioralintentionstoadoptm-learningapps.Also,perceivedusefulness,which
showedthestrongestdirectinfluenceonbehavioralintentions,wasdirectlyinfluencedbyoutcome
expectancy,andindirectlyinfluencedbyself-efficacy.Thestudyalsoevaluatedtheoutcomesof
usebehavior.Forone,entrepreneurswhousedm-learningappsweremorelikelytorecommend
them-learningappstoothers.Moreover,usebehaviorwasshowntohaveasignificantpositive
influenceonentrepreneurialself-efficacy.

KEywoRdS
Entrepreneurs, Extrinsic Motivation, Intrinsic Motivation, M-Learning, Social Cognitive Theory

1. INTRodUCTIoN

Advances in mobile technologies over the years have opened up a wide range of services and
informationthatcanbeaccessedthroughdifferentkindsofmobileapplicationsforuseinvarious
domains. One such domain that has seen unprecedented improvements is the mobile learning
(m-learning)domain.Assuch,therehasbeenincreasinginterestfromresearchersinunderstanding
the acceptance of m-learning applications (Al-Emran, Mezhuyev, Kamaludin, 2018; Milošević,
Živković,Manasijević&Nikolić,2015).M-learningcanbebroadlydefinedastheuseofmobile
technologiestoacquireknowledgeandskills(Liu,Li&Carlsson,2010).M-learningisquitepopular
becauseitprovidesseveralbenefitstousersincludingportability,ubiquityandmobility(i.e.learning
notconstrainedbytimeandlocation),increasedengagementwithlearningcontent,abilitytoenhance
knowledge retention, cost-effectiveness, and the rapiddevelopmentof the capabilitiesofmobile
devices(Miloševićetal.,2015;Peng,Su,Chou&Tsai,2009).
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Despitethebenefitsandgrowingcapabilitiesofm-learningapplications(henceforthreferredto
simplyasm-learningapps),manyresearchershavearguedthatmuchisstillnotknownaboutthefactors
thatinfluencetheacceptanceofm-learningapps(Al-Emranetal.,2018;Liuetal.,2010;Milošević
etal.,2015;Sabah,2016).Thiscouldpossiblybeexplainedbytheover-relianceonthetechnology
acceptancemodel(TAM)asthemajorityofm-learningstudiestodatehavefocusedontheTAM
astheirfundamentaltheoreticalmodel(Al-Emranetal.,2018;Poong,Yamaguchi&Takada,2017;
Sánchez-Prieto,Olmos-Migueláñez&García-Peñalvo,2017).Infact,continuousvalidationofthe
TAMinthem-learningcontexthasprovidedmixedfindings.Forexample,whilesomeresearchers
havefoundeaseofusetopositivelyinfluencem-learningadoption(Poongetal.,2017),theassociation
wasnon-significantinotherstudies(Liuetal.,2010).Assuch,insteadofsimplyextendingtheTAM
withotherconstructsassuggestedinpriorstudies(Al-Emranetal.,2018),newinsightsonthefactors
thatinfluencem-learningacceptancemightbegainedbydevelopingandtestingothertheoretical
models.ThisisparticularlyimportantasBenbasatandBarki(2007)arguedthatover-relianceonthe
TAMinanydomainmightputblindersonresearcher’sabilitiestounearthothervaluableconstructs,
theories,andmodelsthatcouldexplaintechnologyacceptanceinthedomain(i.e.m-learninginthe
contextof thepresentstudy).Additionally,althoughm-learningappsarewidelyusedoutsideof
academia(Liuetal.,2010),thesystematicreviewbyAl-Emranetal.(2018)showedthatmanyof
thepriorstudiesonm-learningadoptionhavemostlyfocusedonstudents.Assuch,itisimperativeto
alsoevaluatem-learningacceptancebyothergroupsofusers.Lastly,existingtechnologyacceptance
measurementshavebeencriticizedfornotconsideringoutcomefactorsbyexaminingwhetheror
nottheuseoftheadoptedtechnologiesprovideanyknownbenefitstotheusers(Oliveira,Thomas,
Baptista&Campos,2016).Theabovediscussionclearlysuggeststheexistenceofimportantgaps
thatneedtobeaddressedinthem-learningadoptionliterature.

Againstthebackdropoftheforegoingarguments,thepresentstudyaimstomakethreemain
contributions.Firstly,thestudydevelopsandpresentsanewmodelforacceptanceofm-learningapps
usingthesocialcognitiveandmotivationaltheories.Secondly,thestudyshiftsawayfromthetraditional
evaluationofstudent’sacceptanceofm-learningappsandfocusesontheacceptanceoftheseapps
byentrepreneurs.Thefocusonentrepreneursismotivatedbythewidelyacknowledgedcontribution
ofentrepreneurshipintoday’sworld(Maritz&Brown,2013;VonGraevenitz,Harhoff&Weber,
2010)andthefactthatentrepreneursrequirecontinuousself-directedlearningtoachievesustained
successintheirbusinesses(Erzetic,2008).Assuch,entrepreneurscanbenefitfromtheportability,
ubiquity,andmobilityofm-learningappstocontinuouslyimprovetheirknowledgeandskills,thus
makingthemavaluableusergroupform-learningapps.Lastly,byfocusingonentrepreneurs,the
presentstudyincludesanoutcomevariableinthemodelbyexamininghowtheuseofm-learning
appsinfluencedentrepreneurialself-efficacy.

Therestofthisstudyisstructuredasfollows.Next,thepaperpresentsthetheoreticalbackground,
highlightingthekeytheoriesusedinthedevelopmentofthemodel.Afterward,theresearchmodel
andthedevelopmentofthehypothesesarepresented.Followingthatisapresentationoftheresearch
methodologyanddataanalysis.Lastly,thediscussionandconclusionsarepresented.

2. THEoRETICAL BACKGRoUNd

2.1. Social Cognitive Theory (SCT)
TheSCTpostulatesthathumanbehaviorisdeterminedbysocialandpsychologicalorpersonalfactors.
Basically,theSCTfocusesonanalyzinghowcognitiveprocesses(i.e.feelingsandthoughts)andsocial
interactionsdeterminethebehavioralactionsthatanindividualwilltake.Manyresearchersshare
theviewthattheSCTisoneofthemostpowerfultheoriesforexplaininghumanbehavior(Ifinedo,
2017;Rana&Dwivedi,2015).Assuch,theSCThasbeenwidelyusedtotesthumanbehaviorin
differentdomains,includingtheuseofinformationsystems.Inthepresentstudy,thefocuswillbe
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on thepsychologicalorpersonal factorsof theSCT,ormorespecifically,on theperceivedself-
efficacyandpersonaloutcomeexpectancy(henceforthreferredtosimplyasoutcomeexpectancy).
Self-efficacyreferstoanindividual’sjudgmentofhis/herabilitytosuccessfullyexecutethecourses
ofactionsneededtocompleteagiventaskortoachievecertaingoals,whileoutcomeexpectancy
referstotheexpectationsofbenefitsorrewardsthatanindividualexpectstoattainfromengagingin
agivenbehavior(Ifinedo,2017;Rana&Dwivedi,2015).Thesefactorsareselectedinthepresent
studybecauseoftheirtheoreticalassociationwiththeextrinsicandintrinsicmotivationalfactorsthat
arelikelytoinfluenceuseradoptionofm-learningapps.

2.2. Intrinsic and Extrinsic Motivation
Thecognitive evaluation theory classifies emotions into twomain subsystems,namely, intrinsic
andextrinsicmotivation.Thisviewhasalsobeensupported in informationsystems literatureas
researchersovertheyearshavearguedthatauser’sdecisionregardingtheadoptionanduseofan
informationsystemisofteninfluencedbytheuser’sextrinsicandintrinsicmotivationaldisposition
(Ifinedo,2017;Kimetal.,2014).Intrinsicmotivationfocusesonthefun/pleasureassociatedwith
the use of a given system while extrinsic motivation embodies the potential positive outcomes
thatanindividualcanattainfromusingthesystem(Ifinedo,2017;Kim,Kang&Jo,2014).Prior
informationsystemstudieshaveestablishedperceivedenjoymentasavaluableexemplificationof
intrinsicmotivation(Kimetal.,2014),whileperceivedusefulnessandsocialinfluencehavebeen
arguedtobevaluableexamplesofextrinsicmotivation(Ifinedo,2017;Kimetal.,2014;Yoo,Han&
Huang,2012).Perceivedenjoymenthasbeenbroadlydefinedastheextenttowhichanindividualcan
perceivetheuseofagivensystemtobepleasurableinitsownright,exclusiveofotherperformance
outcomes(Thongetal.,2006).Perceivedusefulnessencompassestheextenttowhichanindividual
believesthatusingagiventechnologywillimprovehis/herproductivity.Socialinfluencerefersto
anindividual’sperceptionregardingtheextenttowhichpeopleimportanttohim/herwouldsupport
theiruseofagiventechnology(Venkatesh,Thong&Xu,2012).Thesethreefactorsareadoptedin
thepresentstudytorepresenttheintrinsicandextrinsicmotivationaldispositionsthatinfluencethe
acceptanceanduseofm-learningapps.

3. RESEARCH ModEL ANd dEVELoPMENT oF HyPoTHESES

Figure1presentstheresearchmodel.Thepresentstudycombinesconstructsfromthesocialcognitive
andmotivationaltheoriestodevelopandtestamodelform-learningadoption.Consistentwithprior

Figure 1. Theoretical model
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literatureontheroleofmotivationintechnologyadoption(Ifinedo,2017;Kimetal.,2014;Yoo,
Han&Huang,2012),thepresentstudypositsthatintrinsic(i.e.perceivedenjoyment)andextrinsic
(i.e.perceivedusefulnessandsocialinfluence)motivationalfactorshaveadirectinfluenceonthe
behavioralintentionstoadoptm-learningapps.Additionally,constructsfromtheSCTplayavital
roleininfluencingperceivedusefulness(Fernández-Cardador,Hernández-García&Iglesias-Pradas,
2014;Ifinedo,2017;Rana&Dwivedi,2015),whilesocialinfluenceandperceivedenjoymentalso
influenceperceivedusefulnessdirectlyandindirectlyviatheSCTconstructs(Poongetal.,2017;
Rana&Dwivedi,2015;Yi&Hwang,2003).Additionally,asevidencedinpriorstudies(Oliveira
etal.,2016;Venkateshetal.,2012;Verkijika,2018)behavioralintentionswillleadtousebehavior
whichinturnwillleadtorecommendationbehavior.Sincethisstudyfocusedonentrepreneurship
m-learningapps,itwasalsopossibletoaddanotherconstruct,namelyentrepreneurialself-efficacy.
Entrepreneurialself-efficacyreferstoanindividual’sbeliefinhis/herabilitytostartandrunabusiness
successfully(Shinnar,Hsu&Powell,2014).Theadditionofthisconstructenhancesthecontribution
ofthetheoreticalmodelassomeresearchershaveemphasizedthattechnologyacceptancemodels
needtoincludemoreinnovativeconstructssuchasexaminingwhetherornottheacceptanceand
useofagiventechnologywillprovideanypositiveoutcomesfortheusers(Oliveiraetal.,2016).

3.1. Self-Efficacy
Generally,peoplewhohaveahighlevelofself-efficacyinagivendomainareoftenmoreinclined
to engage in activities in that domain.As such, their appraisal of activities in such adomain is
oftenmorepositivethanthosewithlowlevelsofself-efficacy.Thishasbeensupportedbyexisting
evidenceshowingthathighlevelsofself-efficacyassociatedwiththeuseofagiventechnologyis
oftenassociatedwithfavorableperceptionsandexpectationsregardingtheuseofthetechnology
(Ifinedo,2017;Rana&Dwivedi,2015).Forexample,researchershaveshownthathighself-efficacy
issignificantlyassociatedwithpositiveviewsregardingtheperceivedusefulnessofagivensystem
(Lee&Mendlinger,2011).Additionally,individualswithahighself-efficacyinagivenactivityoften
tendtoexpectmoresatisfactoryoutcomes/rewardsfromanactivitythanthosewithlowlevelsofself-
efficacy(Ifinedo,2017;Lu,Mao,Wang&Hu,2015;Rana&Dwivedi,2015).Consequently,inthe
contextofthisstudy,itispredictedthatindividualswithahighlevelofself-efficacyregardingthe
useofm-learningappswillbemoreinclinedtohavepositiveexpectationsfromtheuseofm-learning
apps(i.e.outcomeexpectancy),andalsoholdpositiveviewsregardingtheirperceivedusefulness.
Thus,itishypothesizedthat:

H1:Perceivedself-efficacywillhaveasignificantpositiveinfluenceonoutcomeexpectancy.
H2:Perceivedself-efficacywillhaveasignificantpositiveinfluenceonperceivedusefulness.

3.2. outcome Expectancy
AccordingtotheSCT,peoplearegenerallymoreinclinedtoengageinbehaviorsfromwhichthey
expect some sort of rewardor gain (Lu&Hsiao, 2007). In the context of information systems,
researchers have shown that individuals who expect to reap some form of benefit from a given
technologyweremorelikelytoadoptandusethetechnology(Ifinedo,2017;Rana&Dwivedi,2015).
Consequently,suchindividualswillgenerallybemoreinclinedtohaveafavorableappraisalofthe
perceivedusefulnessofthetechnology.Thishasbeensupportedbyseveralstudiesthathaveshowna
significantpositiveinfluenceofoutcomeexpectancyonperceivedusefulness(Fernández-Cardadoret
al.,2014;Ifinedo,2017).Thus,inthecontextofthisstudy,itisexpectedthatindividualswhoexpect
tobenefitfromusinganm-learningappwillbemoreinclinedtoratesuchappsasuseful.Basedon
thisargument,thefollowinghypothesisisproposed.

H3:Outcomeexpectancywillhaveasignificantpositiveinfluenceonperceivedusefulness.
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3.3. Perceived Enjoyment
Perceivedenjoyment isoftenconsideredasavaluable intrinsicmotivationalfactor thatpushes
individualstouseagiventechnology(Kimetal.,2014).Assuch,individualswhoperceiveagiven
technologytobepleasurabletousearemoreinclinedtoadoptandusethetechnology.Thisview
hasbeensupportedbyseveralstudiesthathaveestablishedtheexistenceofasignificantpositive
influenceofperceivedenjoymentontheintentionstoadoptagiventechnology(Teo&Noyes,2011)
aswellthecontinueduseofthetechnology(Thongetal.,2006).Thisisbecauseindividualsare
alwaysinclinedtoengageinactivitiesfromwhichtheyderivesomeformofenjoyment.Additionally,
someresearchers(Poongetal.,2017;Teo&Noyes,2011;Yi&Hwang,2003)haveshownthat
technologicalsystemsthatareperceivedtobeenjoyablearealsoconsideredtobemoreuseful.
Thiscouldresultfromthefactthatenjoyablesystemsareconsideredtobeeasytouse,whichisa
keydeterminantofperceivedusefulness(Teo&Noyes,2011).Lastly,basedontheviewthatthe
affectivestateofanindividualisavitalsourceofself-efficacybeliefs,YiandHwang(2003)argued
andempiricallyshowedthatindividualswhoperceivedtheuseofagiventechnologicalsystemto
beenjoyableweremorelikelytoexpressgreaterconfidenceintheirabilitytosuccessfullyexecute
theactionsneededtocompleteagiventaskonthesystem(i.e.self-efficacy).Followingtheabove
discussion,thefollowinghypothesesareproposed:

H4:Perceivedenjoymentwillhaveasignificantpositiveinfluenceonbehavioralintentions.
H5:Perceivedenjoymentwillhaveasignificantpositiveinfluenceonperceivedusefulness.
H6:Perceivedenjoymentwillhaveasignificantpositiveinfluenceonself-efficacy.

3.4. Social Influence
Priorresearchemphasizesthatthesuggestionsfromsignificantothers(e.g.friendsandfamily)always
playavitalroleinthedecisionstheytakeregardingtheuseofagiventechnology(Rana&Dwivedi,
2015).Thisisbecausehumansassocialbeingsaregenerallysusceptibletoinfluencesfromtheirsocial
groupssuchasfriends,colleaguesorfamilymembers.Morespecifically,individualsmighttendto
considertheinformationreceivedwithintheirsocialgroupassomeevidenceofrealityfromwhich
theyjudgeagiventechnologyandthusmakeadoptiondecisionsbasedonsuchinformation,orthey
mightsimplyhaveadesiretoconformtotheexpectationsofsignificantothersregardingtheuseofa
giventechnology(Zhang,Fam,Goh&Dai,2018).Thisviewhasbeensupportedbyseveralstudiesthat
haveprovidedempiricalevidenceofthepositiveinfluenceofsocialinfluenceontechnologyadoption
(Rana&Dwivedi,2015;Venkateshetal.,2012;Verkijika,2018).Additionally,individualsalways
tendtobelievethatasystemisusefulandbeneficialtothemwhensignificantothersapproveoftheir
useofthesystem.Thisisbecausethesocialexpectationthatoneshouldconsideradoptingagiven
technologyultimatelyenhancestheindividual’spositiveappraisalofthetechnology’spotentialvalue.
Thisviewhasbeensupportedbyseveralstudiesthathaveshownasignificantpositiveinfluenceof
socialinfluenceonperceivedusefulness(Koenig-Lewisetal.,2015;Poongetal.,2017)andoutcome
expectancy(Rana&Dwivedi,2015).Assuch,thefollowinghypothesesareproposed:

H7:Socialinfluencewillhaveasignificantpositiveinfluenceonbehavioralintentions.
H8:Socialinfluencewillhaveasignificantpositiveinfluenceonperceivedusefulness.
H9:Socialinfluencewillhaveasignificantpositiveinfluenceonoutcomeexpectancy.

3.5. Perceived Usefulness
Perceivedusefulnessisoneoftheextrinsicmotivationalfactorsthathavebeenwidelytoutedasa
keydeterminantoftechnologyadoption(Sánchez&Hueros,2010).Researchershavearguedthat
individualswillbemoreinclinedtouseatechnologyforcarryingouttheiractivitiesiftheybelieve
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thatitwillbeausefultoolforattainingtheirgoals(Mohammadi,2015).Thisviewhasbeensupported
empiricallywithseveralstudiesthathaveshownasignificantpositiveinfluenceofperceivedusefulness
onbehavioralintentionstoadoptagiventechnology(Liu&Huang,2015;Mohammadi,2015;Poong
etal.,2017).Assuch,thefollowinghypothesisisproposed:

H10:Perceivedusefulnesswillhaveasignificantpositiveinfluenceonbehavioralintention

3.6. Behavioral Intentions
Behavioralintentioninthecontextofthepresentstudycanbebroadlydefinedasanindividual’s
subjectiveprobabilityofusingagivenm-learningapp(Verkijika,2018).Priorresearchhasarguedthat
anindividual’sdecisiontoacceptagiventechnologyisoftendirectlyinfluencedbytheirbehavioral
intentiontousethetechnology(Venkateshetal.,2012).Thisviewhasbeenempiricallysupportedby
priorstudiesthathaveestablishedthesignificantinfluenceofbehavioralintentionsonusebehavior
(Venkateshetal.,2012).Thus,thefollowinghypothesisisproposed.

H11:Behavioralintentionwillhaveasignificantpositiveinfluenceonusebehavior.

3.7. Consequences of Use Behavior
Thepresentstudyproposedtwoimportantconsequencesoftheuseofentrepreneurshipm-learning
appsnamelyrecommendationbehaviorandentrepreneurialself-efficacy.Therecommendationof
atechnologyisamoregeneralconsequenceoftechnologyusewhileentrepreneurialself-efficacy
ismorespecifictothecontextofthepresentstudyasitisseenasadirectconsequenceofusing
entrepreneurshipm-learningapps.Therecommendationbehaviorassociatedwithan information
systemreferstothewillingnessshownbyauserofthesystemtoencourageotherstousethesystem.
Generally,itisexpectedthatindividualswhouseagivensystemwillbethemostlikelycandidates
torecommendittoothers(Verkijika,2018).Thus,itishypothesizedthat:

H12:Usebehaviorwillhaveasignificantpositiveinfluenceonrecommendationbehavior.

Withregardstoentrepreneurshipm-learningapps,itcanbeexpectedthatentrepreneurswho
usetheseappswillhaveahigherlevelofentrepreneurialself-efficacy.Priorevidencesuggeststhat
entrepreneurship education enhances entrepreneurial self-efficacy (Von Graevenitz et al., 2010;
Maritz&Brown,2013;Shinnaretal.,2014).Assuch,theentrepreneurialknowledgegainedthrough
entrepreneurshipm-learningappscanplayavitalroleinenhancingentrepreneurialself-efficacy.
Hence,thefollowinghypothesisisproposed:

H13:Usebehaviorofentrepreneurshipm-learningappswillhaveasignificantpositiveinfluence
onentrepreneurialself-efficacy.

4. METHodoLoGy

In order to evaluate the proposed model, a survey methodology was used to gather data from
entrepreneurs.UsingDanielSoper’sA-priorisamplesizecalculatorforstructuralequationmodels,
itwasobservedthattherecommendedsamplesizetotesttheproposedmodelwas184.Assuch,
usingconveniencesampling,datawasgatheredfrom218entrepreneursinSouthAfrica.Convenience
samplingwasusedastherewasnolistofentrepreneursavailabletotheresearcherwhileSouthAfrica
waschosenbecauseofeasyaccesstorespondents.Allthemeasurementsfortheconstructsusedin
themodel,exceptforentrepreneurialself-efficacywereadaptedfrompriorstudiesthatfocusedonthe
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adoptionofdifferentformsofinformationsystems(Ifinedo,2017;Kimetal.,2014;Rana&Dwivedi,
2015).Sampleitemsincluded:“IfIusem-learningapps,Iwillincreasemyeffectiveness”(outcome
expectancy),“Ihaveconfidenceinmyabilitytousem-learningapps”(self-efficacy),“Peoplewho
areimportanttomethinkthatIshouldusem-learningapps”(socialinfluence),“M-learningapps
areusefultoolsforenhancingmyperformanceinmanagingmybusiness”(perceivedusefulness),
“Iwouldhavefunusingm-learningapps”(perceivedenjoyment),and“Iintendtousem-learning
apps”(behavioralintentions).Alltheseitemsweremeasuredonafive-pointscalerangingfrom1
(stronglydisagree”to5(stronglyagree).Theitemsformeasuringentrepreneurialself-efficacywere
adopted from theentrepreneurship literatureusing the four-itemscaledevelopedbyZhao,Hills,
andSeibert(2005)inwhichrespondentswereaskedtoratetheirlevelofconfidenceincompleting
severalentrepreneurialtasksonafive-pointscalerangingfrom1(noconfidence)to5(complete
confidence).Additionally,thequestionnairealsogathereddataonthedemographicprofilesofthe
respondents(Table1).Alltherespondentshadasmartphoneandthuswereconsideredaspotential
usersofentrepreneurshipm-learningapps.

FromTable1,itisobservedthatmalescomprised53.2%ofthesamplewhilefemalesmadeup
46.8%.Also,themajorityoftherespondentswerebetweentheagegroupof31–40yearswhile
manyoftherespondentshadatleastanundergraduatedegree(56.8%).

5. dATA ANALySIS

Thepartialleastsquare(PLS)approachofstructuralequationmodeling(SEM)wasusedtotestthe
hypothesizedassociationsusingtheSmartPLS3.0software(Ringle,Wende&Becker,2015).The
reliabilityandvalidityoftheconstructswereassessedinthemeasurementmodelwhilethehypotheses
wereassessedinthestructuralmodelusingbootstrappingwith5000sub-samples.Reliabilitywas
assessedusingCronbach’salphaandcompositereliabilitywhereby,valuesabove0.7ineachcase
wereconsideredtodemonstrateanadequatelevelofreliability(Hair,Hult,Ringle&Sarstedt,2016).
FromtheinformationinTable2,itisobservedthattheCronbach’salphaandcompositereliability

Table 1. Descriptive statistics

Demographic Information

Gender # %

Male 116 53.2

Female 102 46.8

Age # %

Lessthan25years 38 17.4

25-30years 67 30.7

31-40years 92 42.2

Above40years 21 9.6

Education # %

Highschooldiplomaorbelow 35 16.1

Highereducationdiploma 59 27.1

Undergraduatedegree 96 44.0

Postgraduate(abovedegree) 28 12.8

Note: # is the frequency, while % is the percentage.
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valuesareallabove0.7 thus indicate thatallconstructs in theproposedmodeldemonstratedan
acceptablelevelofreliability.

Withrespecttovalidity,convergentvaliditywasassessedusingtheconstruct’saveragevariance
extracted(AVE)basedontherecommendationthataconstruct’sAVEshouldbeabove0.5(Hairetal.,
2016).AsshowninTable2,theAVEvaluesrangedfrom0.642to0.929,isabovetherecommended
valueof0.5,thusconfirmingtheconvergentvalidityoftheconstructs.Divergentvaliditywasassessed
usingtheHeterotrait-MonotraitRatio(HTMT)whichsomeresearchershavearguedthatitprovides
amoreadequatemeasureofdiscriminantvaliditythanthecommonlyusedFurnell-Lackercriteria
(Henseler,Ringle&Sarstedt,2015;Verkijika&DeWet,2018).TheSmartPLSsoftwarecomputes
theHTMTvaluesbyassessingtheratiooftheabsolutecorrelationsofindicatorsacrossconstructs
measuringdifferentphenomenarelativetotheabsolutecorrelationsoftheindicatorswithinthesame
construct.Thisratioiscomputedforeachpairofconstructstodeterminehowwelltheconstructs
differfromeachother.Generally,HTMTvaluesbelow0.9indicateacceptablelevelsofdiscriminant
validity,eventhoughsomeauthorsencourageamoreconservativevalueof0.85(Hairetal.,2016;
Verkijika&DeWet,2018).FromTable3,itisobservedthatalltheHTMTvaluesarebelowthe
conservativevalueof0.85.Assuch,alltheconstructsareconsideredtodemonstrateacceptablelevels
ofdiscriminantvalidity.

Table 2. Reliability and convergent validity

Cronbach’s 
Alpha

Composite 
Reliability

Average Variance Extracted 
(AVE)

BehavioralIntentions(BI) 0.890 0.932 0.820

EntrepreneurialSelf-efficacy(ESE) 0.872 0.913 0.725

OutcomeExpectancy(OE) 0.912 0.945 0.850

PerceivedEnjoyment(PE) 0.894 0.934 0.825

PerceivedUsefulness(PU) 0.907 0.942 0.843

RecommendationBehavior(RB) 0.831 0.921 0.854

Self-efficacy(SE) 0.924 0.963 0.929

SocialInfluence(SI) 0.930 0.955 0.877

UseBehavior(UB) 0.859 0.899 0.642

Table 3. Heterotrait-Monotrait ratio (HTMT)

BI ESE OE PE PU RB SE SI

ESE 0.669

OE 0.715 0.643

PE 0.528 0.835 0.489

PU 0.793 0.617 0.672 0.493

RB 0.531 0.582 0.464 0.437 0.508

SE 0.625 0.680 0.843 0.499 0.624 0.401

SI 0.588 0.472 0.334 0.349 0.370 0.487 0.272

UB 0.725 0.618 0.579 0.410 0.571 0.631 0.465 0.412
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Figure2(i.e.structuralmodel)presentsthebetacoefficients(β)andthesignificanceofthepaths
alongwiththevarianceexplained(R2-value)foreachdependentvariableinthemodel.Non-significant
pathsareindicatedindashedlines.Themodelaccountedfor61.9%varianceinbehavioralintentions.
Forthefactorsexplainingbehavioralintention,perceivedusefulnesshadthehighestinfluence(β=
0.551,p<0.01),followedbysocialinfluence(β=0.308,p<0.01)andperceivedenjoyment(β=
0.129,p<0.05)respectively.

Alsoobserved inFigure2 is thatbehavioral intentionsaccountedfor40.8%variance inuse
behavior (β=0.639,p<0.01)which in turnaccounted for29.1%variance in recommendation
behavior(β=0.539,p<0.01)and29.2%varianceinentrepreneurialself-efficacy(β=0.540,p<
0.01).Likewise,perceivedenjoymentaccountedfor20.7%varianceinself-efficacy(β=0.455,p<
0.01)whileself-efficacy(β=0.743,p<0.01)andsocialinfluence(β=0.122,p<0.01)accounted
for61.3%varianceinoutcomeexpectancy.Themodelalsoaccountedfor44%varianceinperceived
usefulness,however,onlyoutcomeexpectancy(β=0.350,p<0.01)andperceivedenjoyment(β=
0.159,p<0.05)showedasignificantdirectinfluenceonperceivedusefulness,whilethedirecteffects
ofsocialinfluence(β=0.133,p>0.05)andself-efficacy(β=0.194,p>0.05)werenotsupported.
ThisiscontrarytotheexpectationsofhypothesisH2andH8whichsuggestedtheexistenceofa
significantpositiveinfluenceofself-efficacy(H2)andsocialinfluence(H8)onperceivedusefulness.
Nonetheless,itisimperativetoindicatethatthetotalindirecteffectofbothsocialinfluence(β=
0.043,p<0.05)andself-efficacy(β=0.260,p<0.01)onperceivedusefulness(i.e.viaoutcome
expectancy)wassignificant.

Intotal,onlytwo(i.e.H2andH8)outofthe13hypothesizedassociationswerenon-significant.
AsummaryoftheoutcomeofallthehypothesizedassociationsispresentedinTable4.

6. dISCUSSIoN

Thepresent studyexamined theadoptionanduseofentrepreneurshipm-learningappsby small
businessownersusingrelevantconstructsfromthesocialcognitiveandmotivationaltheories.The
proposedmodelpresented13hypothesesofwhichonlytwo(i.e.H2andH8)werenotsupported.It
wasobservedthatself-efficacyhadasignificantinfluenceonoutcomeexpectancy(H1),supporting
theviewthatindividualswithahighlevelofself-efficacyinagivendomainwilltendtoexpectmore
satisfactoryoutcomesorrewardsasshowninpriorstudies(Ifinedo,2017;Luetal.,2015;Rana&
Dwivedi, 2015).Self-efficacy, however, failed to significantly influenceperceivedusefulness as

Figure 2. Structural model
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postulatedinhypothesesH2.Someresearchershavealsofailedtoestablishthesignificantpositive
influence of self-efficacy on perceived usefulness (Ifinedo, 2017). The influence of outcome
expectancyonperceivedusefulnesswassignificant(H3),suggestingthatindividualswhoexpectto
gainsomerewardsfromagiventechnologywillbemorelikelytoprovideapositiveappraisalofits
perceivedusefulness.Thisfindinghasalsobeensupportedbyseveralstudies(Fernández-Cardador
etal.,2014;Ifinedo,2017).

Perceivedenjoymentwasfoundtohaveasignificantpositiveinfluenceonbehavioralintentions
(H4),perceivedusefulness(H5)andself-efficacy(H6).Thissuggeststhatindividualswhoperceive
agiventechnologytobeenjoyablearemorelikelytoprovideafavorableappraisalofitsusefulness,
believeintheirabilitytouseit,andadoptit.Theseviewshavebeensupportedbyseveralstudies
(Poongetal.,2017;Teo&Noyes,2011;Yi&Hwang,2003).Socialinfluencewasfoundtohavea
significantpositiveinfluenceonbehavioralintentions(H7)andoutcomeexpectancy(H9),butnot
onperceivedusefulness(H8).Thissuggeststhatsignificantothersplayavitalroleininfluencing
howpeopleperceivedtheexpectedrewards/benefitsofusingagiventechnologyaswellas their
desiretoadoptanduseit.Thisviewhasbeensupportedbyseveralstudiesthathavealsoestablished
asignificantpositiveinfluenceofsocialinfluenceonbehavioralintentions(Rana&Dwivedi,2015;
Venkateshetal.,2012;Verkijika,2018)andoutcomeexpectancy(Rana&Dwivedi,2015).However,
thefindingsareinconsistentwithstudiesthatshowedapositiveinfluenceofsocial influenceon
perceivedusefulness (Koenig-Lewis et al., 2015;Poong et al., 2017). Instead, thepresent study
suggeststhattheinfluenceofsocialinfluenceonperceivedusefulnessisratherindirectthroughthe
roleofoutcomeexpectancy.

Perceivedusefulnesswasshowntohaveasignificantpositiveinfluenceonbehavioralintentions
(H10),suggestingthatindividualswillhaveahighprobabilityofadoptingatechnologywhenthey
believe itwill beuseful to attain their goals.This supports the findings fromprior studies (Liu
&Huang,2015;Mohammadi,2015;Poongetal.,2017)thathavealsoshowntheexistenceofa
significant positive influence of perceived usefulness on behavioral intentions. Also, behavioral
intentionshadasignificantpositiveinfluenceonusebehavior(H11)whichinturnhadasignificant

Table 4. Outcome of hypotheses

Hypotheses Constructs’ 
Relationship

Standardized 
Path Coefficient

Critical 
Ratio Significance (p) Hypothesis Supported 

(Yes / No)

H1 SE→OE 0.743** 15.161 p=0.000 Yes

H2 SE→PU 0.194 1.775 p=0.076 No

H3 OE→PU 0.350** 3.259 p=0.001 Yes

H4 PE→BI 0.129* 2.453 p=0.014 Yes

H5 PE→PU 0.159* 2.398 p=0.017 Yes

H6 PE→SE 0.455** 7.426 p=0.000 Yes

H7 SI→BI 0.308** 5.685 p=0.000 Yes

H8 SI→PU 0.133 1.935 p=0.053 No

H9 SI→OE 0.122** 2.694 p=0.007 Yes

H10 PU→BI 0.551** 13.489 p=0.000 Yes

H11 BI→UB 0.639** 19.597 p=0.000 Yes

H12 BU→RB 0.539** 10.942 p=0.000 Yes

H13 BU→ESE 0.540** 13.489 p=0.000 Yes

Note: **p < 0.01; *p < 0.05
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positiveinfluenceonrecommendationbehavior(H12)andentrepreneurialself-efficacy(H13).This
supportstheviewthatbehavioralintentionsareanimportantdeterminantoftechnologyusebehavior
(Venkateshetal.,2012),andthatthosewhouseagiventechnologywillbemostlikelytorecommend
ittoothers(Verkijika,2018).Lastly,thestudysupportsthatviewthatentrepreneurshipeducation
enhancesentrepreneurialself-efficacy(Maritz&Brown,2013;Shinnaretal.,2014;VonGraevenitz
etal.,2010)byshowingthattheuseofentrepreneurshipm-learningappshasasignificantpositive
influenceonentrepreneurialself-efficacy.

6.1. Implications for Research and Practice
The present study combined the social cognitive and motivational theories to develop a model
for explaining the user acceptance of m-learning apps. In particular, the study focused on the
entrepreneurialcommunitybyexaminingentrepreneurs’propensitytoacceptanduseentrepreneurship
m-learningapps.Byfocusingonaspecificusergroup, itwasalsopossible toextend themodel
withnovelconstructsrelatingtotheusergroup.Inthiscase,themodelfurtherevaluatedhowthe
usebehaviorofentrepreneurshipm-learningappsinfluencedentrepreneurialself-efficacy.Itwas
observedthatthemodelsignificantlyexplainedentrepreneurialself-efficacy.Forresearchers,this
studyprovidesagoodbasisforrefiningexistingmodelswhenappliedinspecificcontexttobeable
toaddnewvariablesthatcouldfurtherdemonstratetheneedforuserstoacceptandusethegiven
technology.Thefindingsofthestudycontributetotheliteratureontheacceptanceofm-learningapps.

Thepracticalimplicationsarethreefold.Firstly,theimportanceofentrepreneurshipintoday’s
economyhasbeenwidely recognized, thusnecessitating theneed for enhancing entrepreneurial
self-efficacy. Several studies have shown that entrepreneurship education is vital for improving
entrepreneurialself-efficacy(Graevenitzetal.,2010;Maritz&Brown,2013;Shinnaretal.,2014).
However,thesestudieshavemostlybeenfocusedonclassroom-basedentrepreneurshipeducation
programs.However,thepresentstudyshowedthatentrepreneurialself-efficacycouldalsobeimproved
bytheuseofentrepreneurshipm-learningapps.Assuch,initiativesaimedatimprovingentrepreneurial
self-efficacycanfocusonencouragingindividualstoadoptanduseentrepreneurshipm-learningapps.

Secondly,inordertopromotetheacceptanceofentrepreneurshipm-learningapps,bothintrinsic
(i.e.perceivedenjoyment)andextrinsic(i.e.perceivedusefulnessandsocialinfluence)motivational
factorsshouldbeconsidered.Withrespecttointrinsicmotivation,itisvitaltopromotetheenjoyable
partsofusingtheentrepreneurshipm-learningapps.M-learningappproviderscanpossiblyincorporate
aspectsofgamificationtoenhancetheuser’senjoyableexperiencewhenusingtheapps.Withrespect
totheextrinsicmotivationalfactors,thepresentstudyshowedthatperceivedusefulnesshadthehighest
influenceonbehavioralintentions.Assuch,itisimportantform-learningappproviderstoeducate
potentialusersabouttheusefulnessoftheirapps.Forexample,clearlycommunicatingthelearning
goalswhichtheappcanhelpuserstoachievemightplayavitalroleininfluencingtheirdecision
toacceptandusetheapp.Also,peernetworkscanbeusedtopromotem-learningapps,giventhat
thesocialinfluenceofsignificantothersmightpushindividualstoadoptandusem-learningapps.

Lastly,giventhatperceivedusefulnessisvitalinshapinguserdecisiontoadoptm-learningapps,
itisimperativetotakeintoaccountthesocialcognitiveaspectsthatinfluenceperceivedusefulness.
Forexample,outcomeexpectancyhasasignificantdirectinfluenceonperceivedusefulness,while
self-efficacyhasasignificantindirectinfluenceonperceivedusefulnessthroughtheroleofoutcome
expectancy.Assuch,itisimperativeform-learningappproviderstoactivelypromotethebenefitsof
theirsystemsanddemonstrateusecasesofhowusersarelikelytoreaprewardsfromusingtheapps.
Also,theyshouldensurethatthelearningcurveislowasuserswillbemorelikelytoexpectrewards
fromsystemsthattheybelievetheirskillsareadequatetouse(Luetal.,2015;Rana&Dwivedi,2015).

6.2. Limitations of the Study
This study has two main limitations that also provide the impetus for future studies. Firstly,
entrepreneurialself-efficacywasmeasuredusingthefour-itemscalebyZhoaetal.(2005).Thereare
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severalscalesformeasuringentrepreneurialself-efficacy.Assuch,eventhoughZhoaetal.(2005)
demonstrated the validity of their scale relative to other entrepreneurial self-efficacy scales, the
findingsofthisstudymightnotnecessarilybereplicatedfordifferentmeasuresofentrepreneurial
self-efficacy.Secondly, thesamplefocusedonsmallbusinessowners;however,entrepreneurship
m-learning apps can also be useful by potential entrepreneurs, entrepreneurship students, and
nascententrepreneurs.Thisthuslimitsthegeneralizabilityofthefindingstoallpossibleusersof
entrepreneurshipm-learningapps.

7. CoNCLUSIoN

An understanding of potential users’ perceptions regarding a given technology is important in
enhancingtheacceptanceanduseofthetechnology.Thepurposeofthepresentstudywastoexamine
patternsthatcanunearthnewinsightsinordertounderstandthedeterminantsofm-learningapp
adoption.Assuch, thestudypresentedamodelforunderstandinguseracceptanceofm-learning
apps using the social cognitive and motivational theories. The study focused specifically on
entrepreneurshipm-learningappswhichprovidedtheopportunitytofurtherevaluatehowtheuseof
theseappsenhancestheentrepreneurialself-efficacyoftheusers,thusclearlyshowingthepotential
gainsfromusingentrepreneurshipm-learningapps.Theproposedmodelexplained61.9%variance
inbehavioralintentionsand40.8%varianceinusebehavior.Additionally,theuseofentrepreneurship
m-learningappswassignificantandpositivelyassociatedwithentrepreneurial self-efficacy.The
findingsofthisstudycontributetothegrowingliteratureonm-learningacceptancebydemonstrating
hownovelconstructscanbeintroducedintom-learningacceptancemodelstonotonlyunderstandthe
mechanismsthroughwhichdifferentfactorsinfluenceitsadoptionbutalsothepositiveconsequences
ofusingtheapps.

Theeffortsofthisstudycanbeexpandedinthefuturebyconsideringthefollowingthreepoints.
Firstly,futurestudiescanfocusonaddressingthelimitationsofthisstudy.Forexample,thestudies
canuseothermeasuresofentrepreneurialself-efficacytoprovideamorerigorousexternalvalidity
of theproposedmodel.Likewise,futurestudiescantest themodel indifferentsettingsandwith
differentgroupsofpotentialadoptersofentrepreneurshipm-learningappsinanattempttoimprove
thegeneralizabilityof thefindings.Secondly, theproposedmodel inthisstudycanbeexpanded
withotherrelevantfactorsthathavebeenshowntoinfluencem-learningacceptance.Forexample,
researcherscanevaluatewhetherextendingthemodelwithafactorlikeperceivedeaseofusecould
provideastrongerexplanatorypowerofbehavioralintentionssinceeaseofuseisknowntoplaya
significantroleinm-learningadoption(e.g.Poongetal.,2017).Thirdly,individualdifferencesand
demographicfactorscanbeconsideredinfuturestudiesasthiscouldprovideanunderstandingof
notonlytheacceptanceofm-learningbutalsothepositivebenefitsfromusingthem-learningapps.
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Understanding User Social 
Commerce Usage Intention:
A Stimulus-Organism-Response Perspective
Tao Zhou, School of Management, Hangzhou Dianzi University, Hangzhou, China

ABSTRACT

Theintegrationofsocialmediaande-commerceleadstotheemergenceofsocialcommerce.Although
previousresearchhasexaminedsocialcommerceuserbehaviourfrommultipleperspectives,ithas
focusedon theeffectof instrumentalbeliefs,suchasperceivedvalue,andhasseldomexamined
theeffectofemotionalfactors,suchassenseofcommunityonuserbehaviour.Thepurposeofthis
researchistodrawonthestimulus-organism-response(SOR)modeltoexaminetheeffectofsenseof
communityonusers’socialcommerceusageintention.Theresultsindicatethatbothsocialsupport
andservicequality(stimulus)affectthesenseofcommunity(organism),whichinturnaffectsusers’
sharingandparticipationintention(response).Theresultsimplythatserviceprovidersneedtodevelop
theuser’ssenseofcommunityinordertofacilitatehisorhersocialcommerceusageintention.

KeywORdS
Sense of Community, Social Commerce, SOR, Usage Intention

INTROdUCTION

E-commercehasbeendevelopingrapidlyintheworld.Areportindicatedthatabout533million
Chineseusershaveconductedonlinepurchase,accountingfor69.1%ofitsinternetpopulation(CNNIC,
2018).IntheUS,thisfigureisabout80%(PewResearchCenter,2016).Atthesametime,social
mediasitessuchasFacebook,TwitterandWeChathavebeenintegratedwithe-commerce,which
leadstotheemergenceofsocialcommerce,suchasF-commerce(Facebook).InChina,Jingdong(JD),
aleadinge-commercecompany,hascooperatedwithTencent,whichisthelargestsocialnetworking
company.UserscanaccessJDtoconductpurchaseviaWeChat,aleadingsocialnetworkingplatform
developedbyTencent.Theseexamplesindicatethatsocialcommercehasbeenattachedimportance
byenterprises.Inthesocialcommercecontext,usersinteractbetweeneachotherandexchangetheir
opinions,ideasandexperiences.Thisplaysagreatinfluenceonusers’behaviouraldecision.They
relyonthecomments,reviewsandsuggestionssharedbyothermembersratherthantheinformation
postedbyonlinevendorstomaketheirpurchasedecisions(Chen,LuandWang,2017).However,
priorresearchhasfoundthatuserslackintentiontoparticipateinsocialcommerce(Zhang,Lu,Gupta
andZhao,2014)andsharecontents(Liang,Ho,LiandTurban,2011;ChenandShen,2015).This
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mayhinderthedevelopmentofsocialcommerce.Areportindicatedthat72%ofonlineshoppers
haveneversharedtheirpurchaseexperiences(CNNIC,2017).Serviceprovidersneedtounderstand
thefactorsaffectingusers’socialcommerceusageintention.Thentheycanadopteffectivemeasures
tofacilitateuserbehaviourandensurethesuccessofsocialcommerce.

Thepurposeof this research is todrawon the stimulus-organism-response (SOR)model to
uncovertheeffectofsenseofcommunityonusers’socialcommerceusageintention.Thestimulus
includes social support andcommunityquality,which reflect theeffectof communitymembers
andplatforms, respectively.Asusers frequently interactbetweeneachother in social commerce
communities,theymayexchangesocialsupport,whichreflectstheadvice,suggestions,empathy
andencouragement.Socialsupportincludingbothinformationalandemotionalsupporthasbeen
foundtobeasignificantdeterminantofsocialcommerceusageintention(Shanmugam,Sun,Amidi,
KhaniandKhani,2016;LiandKu,2018).Inaddition,thisresearchadoptedthreefactorsofsystem
quality,informationqualityandservicequalityfromtheinformationsystems(IS)successmodelto
examinetheireffectsonuserintention(DeLoneandMcLean,2004).Thesethreefactorsreflectthe
communityplatformquality.Theorganismisrepresentedbysenseofcommunity,whichreflectsa
user’sfeelingsofmembership,belongingnessandattachmenttoacommunity(Koh,KimandKim,
2003).Response includessharing intentionandparticipation intention,bothofwhichhavebeen
examinedasthesocialcommerceusers’behaviouralvariables(Zhangetal.,2014;Ko,2018).We
believethatSORprovidesausefullenstounderstandsocialcommerceusers’behavioraldecision
process,inwhichexternalstimulusaffectstheinternalstatethatleadstouserintention.

Previous research has examined users’ social commerce usage intention from multiple
perspectives,suchastrust(Lu,ZengandFan,2016a;Lu,FanandZhou,2016b;Hajli,Sims,Zadeh
andRichard,2017),socialinteraction(Xiang,Zheng,LeeandZhao,2016;Zhang,Benyoucefand
Zhao,2016;WangandYu,2017),andperceivedvalue(Hu,Huang,Zhong,DavisonandZhao,2016;
Sun,Wei,Fan,LuandGupta,2016;Chung,SongandLee,2017).However,ithasmainlyfocused
ontheeffectofinstrumentalbeliefssuchasperceivedvalueandhasseldomexaminedtheeffectof
emotionalbeliefsonuserbehaviour.Thismayundermineourunderstandingofusers’socialcommerce
usage intention. Extant research has reported that an individual user’s emotion is a significant
determinantofhisorherbehaviour(TsaiandBagozzi,2014;Wan,Lu,WangandZhao,2017).In
thisresearch,weexamineusers’socialcommerceusageintentionfromtheemotionalperspective
ofsenseofcommunity.Whenusersinteractwitheachotherinasocialcommercecommunity,they
maydevelopsenseofcommunity,whichinturnaffectstheirbehaviouraldecisionsuchassharing
andparticipationintention.

ReSeARCH MOdeL ANd HyPOTHeSeS

Social Commerce Usage Intention
Asanemergingmodel,socialcommerceusageintentionhasreceivedgreatattentionfrominformation
systemsresearchers.Duetothesignificantuncertaintyandriskassociatedwithsocialcommerce,
trusthasbeenidentifiedtobeasignificantfactoraffectinguserbehaviour.KimandPark(2013)
foundthattransactionsafety,reputationandinformationqualityaffectusers’trustinsocialcommerce.
ChenandShen(2015)notedthatsocialsupportaffectstrust,whichinturndeterminesusers’social
sharingandshoppingintention.Luetal.(2016a)reportedthatinstitution-basedtrustaffectsusers’
transactionintentioninsocialcommercemarketplaces.Luetal.(2016b)statedthatsocialpresence
affectstrustandauser’spurchaseintentioninsocialcommerce.Thesestudiessuggestthatsocial
commercetrustisaffectedbymultiplefactorssuchasreputation,socialpresenceandsocialsupport.

Inadditiontotrust,socialinteractionhasalsobeenexaminedinthesocialcommercecontext.
Asusersconductfrequentsocialinteraction,theymayformclosesocialnetworkingrelationships,
whichinfluencetheirbehaviour.WangandYu(2017)arguedthatsocialinteraction,whichincludes
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word-of-mouth(WOM)communicationandobservingotherusers’purchase,affectsusers’intentionto
purchase.Xiangetal.(2016)notedthatparasocialinteractionleadstousers’impulsebuyingbehaviour
onsocialcommerceplatforms.Liu,Chu,HuangandChen(2016)foundthatinterpersonalinteraction
contributestotheflowexperience,whichreflectsanoptimalexperienceinsocialcommerce.Zhang
etal.(2016)statedthatinteractivityaffectsrelationshipquality,whichinturndeterminesusers’brand
loyaltyinsocialcommerce.Fromtheseresults,wecanfindthatsocialinteractionisasignificant
determinantofusers’socialcommerceusageintention.

Previousresearchhasalsoexploredtheeffectofsocialsupportonuserbehaviourinthesocial
commercecontext.Liangetal.(2011)reportedthatsocialsupportincludinginformationalsupport
andemotionalsupportaffectsrelationshipqualityandusers’socialcommercebehaviour.Bai,Yaoand
Dou(2015)foundthatsocialsupporthelpsmitigatebothproductuncertaintyandselleruncertainty,
whichinturnleadtosocialcommerceusers’purchasebehaviour.Sunetal.(2016)statedthatsocial
supportasafactorofsocialclimateaffectsperceivedvalueandusers’purchaseintention.Theseresults
highlightthenecessitytotakesocialsupportintoconsiderationwhenexaminingsocialcommerce
userbehaviour.

Asevidencedbythesestudies,socialcommerceusageintentionhasbeenexaminedfrommultiple
perspectivessuchastrust,socialsupportandsocialinteraction.However,theyhaveseldomexamined
theeffectofemotionalbeliefssuchassenseofcommunityonuserintention.Thisresearchtriesto
fillthegapbydrawingontheSORmodelasthetheoreticalbase.

SOR
TheSORoriginatesfromenvironmentalpsychologyandithasbeenusedtoexplaintheeffectof
environmental factorsonan individualuser’spsychological stateandbehaviour (Mehrabianand
Russell,1974).Thetheoryproposesthatenvironmentalstimulus(S)mayaffectauser’sinternalstate
(O),whichinturnaffectshisorherbehavioralresponse(R).Tosomeextent,stimulusreflectsan
input,whereasresponsereflectsanoutput.Organismreflectstheinternalprocess.Inthisresearch,we
includebothsocialsupportandcommunityqualityasthestimulus(Huetal.,2016),whichreflectthe
effectofcommunitymembersandplatforms,respectively.Theorganismisrepresentedbysenseof
community(Zhang,2010),whichreflectsauser’saffectivestatessuchasmembership,belongingness
andattachmenttoacommunity.Responseincludesbothsharingintentionandparticipationintention
(Zhangetal.,2014).Sharingintentionreflectsauser’sintentiontosharehisorherexperiences,advice
andrecommendationswithothermembers(ChenandShen,2015),whereasparticipationintention
reflectsauser’sintentiontovisitanduseacommunity(XuandLi,2015).

SOR has been widely adopted to examine user behaviour in information systems research.
Li,DongandChen(2012)examinedtheeffectsofbothutilitarianandhedonicfactorsonmobile
consumption experience. Zhang, Lu, Wang and Wu (2015) noted that site characteristics affect
customers’co-creationexperienceandtheirintentiontoparticipateinco-creation.Huetal.(2016)
suggestedthatwebsitefeaturesandpeers’qualitiesaffectshoppingvalue,whichfurtheraffectsusers’
purchaseintention.Liuetal.(2016)adoptedSORtofindthatinterpersonalinteractionaffectsthe
flowexperience,whichinturnaffectspurchaseintention.ThesestudiesindicatethatSORprovides
ausefullenstoexplainuserbehaviour.Thisresearchgeneralizesittothesocialcommercecontext.

Social Support
Socialsupportreflectsanindividualuser’sexperiencesofbeingcaredfor,beingrespondedtoand
beinghelpedbyothermembersinacommunity(Liangetal.,2011).Asnotedearlier,socialsupport
hasbeenidentifiedtobeasignificantfactordetermininguserbehaviourinsocialcommerce(Zhang
and Benyoucef, 2016). In line with these studies, we measured social support with two factors:
informational support andemotional support (Lianget al., 2011). Informational support reflects
therecommendations,advice,andsuggestionsthathelptosolvetheproblems(Liangetal.,2011).
Whenusersreceivevaluableinformationfromothermembers,theymayfeeltheutilityanddevelop
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asenseofcommunity,whichincludesmembershipandbelongingness.Otherwise,theymayfeelthat
thecommunityisuselesstotheirworkingandlife,whichmayleadtotheirdisappointmentandlow
senseofcommunity.Inaddition,informationalsupportcanalleviateuncertaintyandincreaseusers’
trust(ChenandShen,2015),whichmayhelpimprovesenseofcommunity.Liangetal.(2011)found
thatinformationalsupportleadstoauser’sbetterrelationshipqualitywithacommunity.Lin(2011)
reportedthatinstrumentalsupport(similartoinformationalsupport)affectsauser’snetworktiesand
commitmenttoaninstantmessagingcommunity.Thus,wesuggest:

H1:Informationalsupportispositivelyrelatedtosenseofcommunity.

Emotional support reflects the caring, empathy and encouragement expressed by other
members to an individual user (Liang et al., 2011). Compared to informational support that
representsadirectsupport,emotionalsupportisanindirectsupport.Whenusersareinnegative
moodssuchasfrustrationanddepression,theyexpecttoreceiveemotionalsupportfromother
members.The emotional support such as caring and encouragementmayhelp relieveusers’
moodsandfacilitatetheirbelongingnessandattachmenttoacommunity.Lin,Hsu,Chengand
Chiu(2015)foundthatemotionalsupportasanurturantsupportaffectscommunityidentification.
ChenandShen(2015)notedthatemotionalsupportaffectsauser’scommitmenttoacommunity.
Basedontheseresults,wepropose:

H2:Emotionalsupportispositivelyrelatedtosenseofcommunity.

Community Quality
Insocialcommercecommunities,usersnotonlyinteractwithothermembers,butalsointeract
withthecommunityplatform.Thus,communityplatformqualityasthestimulusmayalso
affecttheirinternalstate.Wedrawonthreefactorsofsystemquality,informationquality
andservicequality from the IS successmodel to reflect theeffectofcommunityquality
(DeLoneandMcLean,2004).

Systemqualityreflectstheaccessspeed,navigationandvisualappealofacommunity(Kim,Xu
andKoh,2004).Systemqualitymayformauser’sinitialimpressionstowardacommunity.When
acommunityhasfastaccessspeed,effectivenavigationandanattractiveinterface,usersmayhave
goodevaluationstowarditanddevelopsenseofcommunity.Incontrast,ifthecommunityhaslow
systemqualitysuchasslowspeedandapoorinterface,usersmayfeelthatserviceproviderslack
theabilityandintegritytoprovidequalityplatformstothem.Theycannotdevelopbelongingness
andattachmenttothecommunity.Lin,FanandChau(2014)alsofoundthatsystemqualityaffectsa
user’ssenseofbelongingtosocialnetworkingsites.Thus,wesuggest:

H3:Systemqualityispositivelyrelatedtosenseofcommunity.

Informationqualityreflectstherelevance,timelinessandsufficiencyoftheinformationoffered
bycommunities(Kimetal.,2004).Asinformationoverloadhasbecomeacommonissue,providing
relevantinformationtousersbasedontheirpreferencesiscriticaltoensuringagoodexperience(Hsu,
Chang,KuoandCheng,2017).Thismayhelpbuildusers’trustinserviceprovidersanddeveloptheir
identificationtothecommunity(Zhangetal.,2016).Similarly,timelyandsufficientinformation
mayalsodemonstrateaserviceprovider’strustworthiness.Incontrast,userscannotbuildasenseof
belongingtoacommunitythatprovideslowqualityinformationtothem.Thus,wesuggest:

H4:Informationqualityispositivelyrelatedtosenseofcommunity.



Information Resources Management Journal
Volume 32 • Issue 4 • October-December 2019

60

Servicequalityreflectsthereliability,promptnessandpersonalizationoftheservicesofferedtoa
user(Kimetal.,2004).Usersmayexpecttoobtainreliableandpersonalizedserviceswhenaccessing
socialcommercecommunities.Whenthisexpectationisconfirmed,theymaybecomesatisfiedand
developastrongsenseofcommunity.Incontrast,poorservicequalitymayundermineauser’strust
andhisorhersenseofbelongingnessandattachment.Forexample,ifuserswaitmuchlongerforthe
responsesfromcommunities,theymaylackpatienceanddroptheirusage.Liangetal.(2011)found
thatservicequalityasafactorofwebsitequalityaffectsrelationshipquality,whichincludestrust,
satisfactionandcommitment.Thus,westate:

H5:Servicequalityispositivelyrelatedtosenseofcommunity.

Sense of Community
Senseofcommunityreflectsanindividual’sfeelingsofrelationshiptoacommunity(Kohetal.,2003).
Itoftenincludesfourfactors:membership,influence,needsfulfillmentandemotionalconnection
(McMillanandChavis,1986).Membershipreflectsthefeelingofbelongingtoacommunity.Influence
reflectsauser’sfeelingsofcontrolandinfluenceoverthecommunity(Zhang,2010).Needsfulfillment
reflectsthatusersbelievethatacommunitywillmeettheirneeds.Emotionalconnectionreflectsthe
bondsdevelopedamongcommunitymembers.Priorresearchhasfoundthatsenseofcommunity
significantlyaffectssocialnetworkinguserbehaviour(Zhang,2010;Oh,OzkayaandLaRose,2014;
Mamonov,KoufarisandBenbunan-Fich,2016).Wepropose that itmayalsoaffectusers’ social
commerceusageintention.

Whenusersdevelopasenseofcommunity,theymaybemotivatedtoactivelysharecontentsand
participateinacommunity.Theyareproudofbeingamemberofthecommunityandperceivetheir
valueandinfluenceinthecommunity.Inaddition,theyfeelasenseofbelongingnessandattachment
tothecommunity.Thesefeelingsincludingmembership,influence,needsfulfillmentandemotional
connectionmayfacilitatetheirsharingandparticipationinthecommunity.Mamonovetal.(2016)
reportedthatsenseofcommunityaffectsusers’contributioninsocialnetworkingsites.XuandLi
(2015)notedthatsenseofbelongingtoacommunityaffectscommunityparticipation.Consistent
withthesestudies,wesuggest:

H6:Senseofcommunityispositivelyrelatedtosharingintention.
H7:Senseofcommunityispositivelyrelatedtoparticipationintention.

Figure 1 presents the research model. Sense of community is a second-order factor, which
includesfourreflectivefactors:membership,influence,needsfulfillmentandemotionalconnection.

MeTHOd

Theresearchmodelincludeselevenfactors.Eachfactorwasmeasuredwithmultipleitems.Allitems
wereadaptedfromextantliteraturetoimprovethecontentvalidity.Itemsofinformationalsupport
andemotionalsupportwereadaptedfromLiangetal.(2011).Itemsofinformationalsupport(INS)
reflecttheadviceandsuggestionsreceivedfromothermembers.Itemsofemotionalsupport(EMS)
reflectthecaring,encouragementandempathyexpressedbyothermembers.Itemsofmembership,
influence, needs fulfillment and emotional connection were adapted from Zhang (2010). Items
ofmembership(MEM)reflectthesenseofbelongingtoacommunity.Itemsofinfluence(INFL)
reflectauser’sfeelingofvalueandinfluenceinacommunity.Itemsofneedsfulfillment(NED)
reflectthatacommunitycanmeetauser’sneeds.Itemsofemotionalconnection(EMC)reflectthe
emotionalbondsdevelopedbetweenmembers.Itemsofsystemquality,informationqualityandservice
qualitywereadaptedfromZhou(2013).Itemsofsystemquality(SYS)measuretheaccessspeed,
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navigationandvisualappealofacommunityplatform.Itemsofinformationquality(INF)measurethe
timeliness,accuracy,sufficiencyandrelevancy.Itemsofservicequality(SER)measurethereliability,
personalizationandpromptness.Itemsofsharingintention(SHA)wereadaptedfromChenandShen
(2015)toreflectauser’sintentiontosharehisorherexperiencesandrecommendationswithother
members.Itemsofparticipationintention(PAR)wereadaptedfromZhang(2010)toreflectauser’s
intentiontoparticipateinacommunity.

TheseitemswerefirsttranslatedintoChinesebyaresearcher.Thenanotherresearchertranslated
thembackintoEnglishtoensureconsistency.Whentheinstrumentwasdeveloped, itwastested
amongtwentyusersthathadsocialcommerceexperience.Thenaccordingtotheircomments,we
revisedafewitemstoimprovetheclarityandunderstandability.Thefinalitemsandsourcesare
listedintheAppendix.

Datawerecollectedatauniversitycampus.Webelievethatuniversitystudentsareanappropriate
sampleforthisresearchbecausesocialcommerceasanemergingbusinessmodelispopularamong
youngadults.TheCNNICreport(2018)indicatedthatusersthatwerebetweentwentyandtwenty-
nineyearsoldarethelargestgroup(30%)ofinternetusers.Inaddition,studentsrepresentamajority
(25.4%)ofinternetusers.Thesedatasuggestthatuniversitystudentsareanimportantgroupofinternet
users.Previousresearchhasalsoadopteduniversitystudentsasthesample(Sim,Tan,Wong,Ooi
andHew,2014;Teo,Tan,Ooi,HewandYew,2015;Wong,Tan,TanandOoi,2015).Datawere
collectedinSeptember2017ataneasternChinacity,wheree-commerceismoredevelopedthan
otherregions.Werandomlycontactedstudentsintheuniversityandinquiredwhethertheyhadsocial
commerceexperience.Thenweaskedthosewithpositiveanswerstofillthepaperquestionnairebased
ontheirexperience.Wescrutinizedallresponsesanddroppedthosewithtoomanymissingvalues.
Asaresult,weobtained339validresponses.Amongthem,59%ofmaleand41%werefemale.A
majorityofthem(75.5%)werebetweentwentyandtwenty-nineyearsold.Aboutonethird(37.8%)
ofthemhaveusedsocialcommercecommunitiesformorethanayear.Thefrequentlyusedsocial
commercecommunitiesincludeWeChat,SinaWeibo,Dianping,andMeilishuo,whichrepresenta
fewwell-knowncommunities.

Weconductedtwoteststoexaminecommonmethodvariance.First,weperformedaHarman’s
single-factortest(Podsakoff,MacKenzie,LeeandPodsakoff,2003).Theresultsindicatedthatthe
largestvarianceexplainedbyanindividualfactoris22.65%.Thus,noneofthefactorscanexplain
themajorityofthevariance.Second,wemodeledallitemsastheindicatorsofafactorrepresenting

Figure 1. Research model
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themethodeffect,andre-estimatedthemodel(Malhotra,KimandPatil,2006).Theresultsindicated
apoorfitness.Forexample,thegoodnessoffitindex(GFI)is0.473(<0.90).Therootmeansquare
errorofapproximation(RMSEA)is0.173(>0.08).Theresultsofbothtestsindicatedthatcommon
methodvarianceisnotasignificantprobleminthisresearch.

ReSULTS

Followinga two-stepapproach,wefirstexamined themeasurementmodel to test reliabilityand
validity.Thenweexaminedthestructuralmodeltotestresearchhypotheses.

First, we conducted a confirmatory factor analysis to examine the validity, which includes
convergent validity and discriminant validity. Convergent validity measures whether items can
effectively reflect their factor, whereas discriminant validity measures whether two factors are
statisticallydifferent.Table1lists thestandardizeditemloadings, theaveragevarianceextracted
(AVE),thecompositereliability(CR)andCronbachAlphavalues.Aslistedinthetable,mostitem
loadingsarelargerthan0.7.EachAVEexceeds0.5,andeachCRexceeds0.7.Thisindicatedthe
goodconvergentvalidity(Gefen,StraubandBoudreau,2000).Inaddition,allAlphavaluesarelarger
than0.7,demonstratinggoodreliability.

Toexaminethediscriminantvalidity,wecomparedthesquarerootofAVEandfactorcorrelation
coefficients.AslistedinTable2,foreachfactor,thesquarerootofAVEissignificantlylargerthanits
correlationcoefficientswithotherfactors,suggestinggooddiscriminantvalidity(Gefenetal.,2000).

Second,weadoptedstructuralequationmodelingsoftwareLISRELtoestimatethestructural
model.Figure2presents the results.ExceptH3andH4,otherhypothesesweresupported.Four
factors including membership, influence, needs fulfillment and emotional connection have high
loadingsonthesecond-orderfactor.Table3liststherecommendedandactualvaluesofafewindices.
ExceptGFI,otherfitindiceshavebetteractualvaluesthantherecommendedvalues.Theexplained
varianceofsenseofcommunity,sharingintentionandparticipationintentionis66.7%,50.6%,and
7.5%,respectively.

dISCUSSION

AsshowninFigure2,informationalsupport,emotionalsupportandservicequalitysignificantly
affectsenseofcommunity,whichinturnaffectsbothsharingintentionandparticipationintention.
Wedidnotfindtheeffectofsystemqualityandinformationqualityonsenseofcommunity.

Comparedtoinformationalsupport,emotionalsupporthasalargereffect(γ=0.61,P<0.001)
onsenseofcommunity.Thissuggeststhatusersaremuchconcernedwiththeemotionalsupport
whendevelopingsenseofcommunity.Tosomeextent,informationalsupportisinstrumental,whereas
emotionalsupportisaffective.Usersnotonlyexpecttoobtainusefulinformationfromothermembers,
butalsoexpecttoobtainemotionalcomforttorelievetheirmoods.Whenusersreceivethecaring
andencouragementfromothermembers,theymaybuildidentificationwithacommunity(Linetal.,
2015)andformastrongsenseofcommunity.Mamonovetal.(2016)hasfoundthatsocialinteraction
isasignificantfactoraffectingsenseofcommunityinthecontextofsocialnetworkingsites.Our
resultsindicatedthatsocialsupportalsoaffectssenseofcommunity.Thus,serviceprovidersneedto
encourageusers’exchangeofsocialsupportincludinginformationalandemotionalsupportinorder
toenhancetheirsenseofcommunity.

Amongthreefactorsofcommunityquality,onlyservicequalityhasasignificanteffect(γ=
0.14,P<0.05)onsenseofcommunity.Thisindicatedthatusersattachgreatimportancetothe
servicesreceivedfromcommunities.Qualityservicessuchaspersonalizedandreliableservices
mayhelpbuildusers’trust(Liangetal.,2011)andenhancetheirsenseofcommunity.Forexample,
serviceprovidershaveadoptedlocation-basedservicestoofferthepersonalizedinformationand
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Table 1. Standardized item loadings, AVE, CR and alpha values

Factor Item Standardized 
Loading AVE CR Alpha

Informational
support
(INS)

INS1 0.708

0.55 0.79 0.78INS2 0.829

INS3 0.686

Emotional
support
(EMS)

EMS1 0.720

0.59 0.85 0.85
EMS2 0.813

EMS3 0.813

EMS4 0.722

Membership
(MEM)

MEM1 0.728

0.53 0.77 0.76MEM2 0.822

MEM3 0.629

Influence
(INFL)

INFL1 0.785

0.53 0.81 0.81
INFL2 0.776

INFL3 0.706

INFL4 0.621

Needsfulfillment
(NED)

NED1 0.807

0.65 0.84 0.84NED2 0.718

NED3 0.878

Emotional
connection
(EMC)

EMC1 0.781

0.55 0.78 0.78EMC2 0.715

EMC3 0.720

Systemquality
(SYS)

SYS1 0.735

0.58 0.85 0.84
SYS2 0.838

SYS3 0.771

SYS4 0.697

Information
quality
(INF)

INF1 0.769

0.61 0.86 0.86
INF2 0.795

INF3 0.804

INF4 0.756

Servicequality
(SER)

SER1 0.775

0.61 0.83 0.83SER2 0.797

SER3 0.779

Sharingintention
(SHA)

SHA1 0.826

0.57 0.80 0.79SHA2 0.791

SHA3 0.637

Participation
intention
(PAR)

USE1 0.653

0.51 0.76 0.76USE2 0.768

USE3 0.723
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Table 2. The square root of AVE (shown as bold at diagonal) and factor correlation coefficients

INS EMS MEM INFL NED EMC SYS INF SER SHA PAR

INS 0.744

EMS 0.504 0.768

MEM 0.402 0.422 0.731

INFL 0.558 0.566 0.555 0.725

NED 0.469 0.424 0.455 0.359 0.804

EMC 0.472 0.507 0.560 0.467 0.550 0.739

SYS 0.003 0.010 0.041 0.064 0.006 0.033 0.762

INF 0.111 0.064 0.108 0.079 0.111 0.060 0.539 0.781

SER 0.114 0.115 0.063 0.038 0.191 0.193 0.447 0.574 0.784

SHA 0.495 0.539 0.508 0.414 0.426 0.416 0.035 0.022 0.080 0.756

PAR 0.109 0.202 0.189 0.088 0.152 0.310 0.179 0.140 0.144 0.114 0.716

Figure 2. The results estimated by LISREL

Table 3. The recommended and actual values of fit indices

Fit Indices chi2/df GFI AGFI CFI NFI NNFI RMSEA

Recommendedvalue <3 >0.90 >0.80 >0.90 >0.90 >0.90 <0.08

Actualvalue 1.96 0.879 0.852 0.965 0.934 0.961 0.053

(Note: chi2/df is the ratio between Chi-square and degrees of freedom, GFI is Goodness of Fit Index, AGFI is the Adjusted Goodness of Fit Index, CFI is 
the Comparative Fit Index, NFI is the Normed Fit Index, NNFI is the Non-Normed Fit Index, RMSEA is Root Mean Square Error of Approximation)
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servicestousersbasedontheirlocationsandpreferences.Thismayhelpimprovetheirsenseof
belongingnessandattachment.

Theresultsindicatedthatbothsystemqualityandinformationqualityhavenoeffectonsense
ofcommunity.ThisisinconsistentwithZhang(2010),whichfoundtheeffectofinformationquality
onsocialnetworkingusers’senseofcommunityintheUS.Theresultmaybeexplainedfor two
reasons.First,oursampleiscomposedofyoungadultusers.Theyhaverelativelyhighself-efficacy
andrichexperienceofusinginternet(Ifinedo,2017).Theyarenotmuchconcernedwithsystem
qualitywhenvisitingasocialcommercecommunity.Second,ourresultsfoundthatinformational
supporthasasignificanteffectonsenseofcommunity.Thissuggeststhatuserspaidmoreattention
totheinformationreceivedfromothermembersratherthanthatfromthecommunity.Theymayfeel
thatcomparedtotheinformationofferedbyacommunity,theinformationofferedothermembersis
morehelpfulandusefultotheirworkingandlife(WangandYu,2017).

Senseofcommunityhasfourhigh-loadingfactors:membership,influence,needsfulfillment
andemotionalconnection.Thissuggeststhatitisappropriatetomeasuresenseofcommunityasa
second-orderfactor.Thisisconsistentwithpriorresearch(Zhang,2010).Amongthesefourfactors,
emotionalconnectionhasarelativelylargerloading(0.84)onsenseofcommunity.Thishighlights
thecentralroleofemotionalconnectioninsenseofcommunity.Theresultsindicatedthatsenseof
communityaffectsbothsharingintentionandparticipationintention.Theeffectofsenseofcommunity
onsharingintentionisespeciallystrong(β=0.71,P<0.001).Theseresultsshowthatsenseof
communityisasignificantfactordeterminingusers’socialcommerceusageintention.

IMPLICATIONS ANd LIMITATIONS

Fromatheoreticalperspective,thisresearchdrawsontheSORmodeltoexaminetheeffectofsenseof
communityonusers’socialcommerceusageintention.Asnotedearlier,althoughpreviousresearchhas
examinedsocialcommerceuserbehaviourfrommultipleperspectivessuchastrust,socialinteraction
andperceivedvalue,ithasfocusedontheinstrumentalbeliefsandhasseldomdisclosedtheeffect
ofemotionalbeliefssuchassenseofcommunityonuserbehaviour.Thisresearchtriestofillthe
gap.Theresultsindicatedthatbothsocialsupportandservicequalityasthestimulusaffectsenseof
community,whichinturndeterminesusers’sharingandparticipationintentioninsocialcommerce.
Theseresultsadvanceourunderstandingofsocialcommerceuserbehaviour.Futureresearchmay
paymoreattentiontotheeffectofemotionalbeliefssuchasflowwhenexaminingsocialcommerce
userbehaviour.Second,we found that social support,which includes informational support and
emotionalsupport,hasasignificanteffectonsenseofcommunity.Theeffectofemotionalsupport
onsenseofcommunityisespeciallystrong.Thissuggeststhatsenseofcommunityasanemotional
beliefreceivessignificantinfluencefromemotionalsupport.Theseresultsextendextantresearch,
whichhasfoundtheeffectofsocialinteractiononsenseofcommunity(Mamonovetal.,2016).Third,
theresultsindicatedthatservicequalityofacommunitysignificantlyaffectssenseofcommunity.
Thus,offeringreliableandpersonalizedservicesishelpfulforimprovingsenseofcommunity.This
enrichesextantresearch,whichhasreportedtheeffectofinformationqualityonsenseofcommunity
inthesocialnetworkingcontext(Zhang,2010).

Fromamanagerialperspective,theresultsimplythatserviceprovidersneedtodevelopusers’
sense of community in order to facilitate their social commerce usage intention. On one hand,
serviceprovidersneedtocreateasupportiveclimateinsocialcommercecommunities.Theycanuse
incentivessuchaspointstoencourageusers’exchangingsocialsupportbetweeneachother.They
canalsoencourageopinionleaderstoactivelyoffersocialsupportandactasexamples.Ontheother
hand,theyneedtoimprovethecommunityplatformandofferqualityservicestousers.Theymay
use location-basedservices tooffercontextual information tousers.Thismaybettermeetusers’
needsandhelpdeveloptheirsenseofcommunity.Atthesametime,serviceprovidersneedtobe
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concernedwithinformationprivacyandshouldobtainusers’permissionsbeforepushinglocation-
basedservicestothem.

Thisresearchhasthefollowinglimitations.First,thesampleismainlycomposedofuniversity
students.Although they represent an importantgroupof internetusers, future researchneeds to
generalizetheresultstoothersamples,suchasenterpriseemployees.Second,wefocusedonthe
effectofsenseofcommunityonuserbehaviourandneglectedthepossibleeffectofothercontrol
variablessuchasuserexperienceandsatisfaction.Futureresearchcanexaminetheireffects.Third,we
examinedusers’sharingandparticipationintentioninthisresearch.Althoughbehavioralintentionis
asignificantdeterminantofactualbehaviour,futureresearchneedstotesttheactualuserbehaviour.
Fourth,weconductedacross-sectionalstudy.However,userbehaviourisdynamic.Thus,alongitudinal
researchmayprovidemoreinsightsintouserbehaviouraldevelopment.
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APPeNdIX: MeASUReMeNT SCALe ANd ITeMS

Informational support (INS):AdaptedfromLiangetal.(2011):
INS1:WhenIencounteredaproblem,somepeopleinthecommunitywouldgivemeinformation

tohelpmeovercometheproblem.
INS2:Whenfacedwithdifficulties,somepeopleinthecommunitywouldhelpmediscoverthe

causeandprovidemewithsuggestions.
INS3:Inthecommunity,somepeoplewouldoffersuggestionswhenIneededhelp.

Emotional support (EMS):AdaptedfromLiangetal.(2011):
EMS1:Whenfacedwithdifficulties,somepeopleinthecommunityareonmysidewithme.
EMS2:Whenfacedwithdifficulties,somepeopleinthecommunitycomfortedandencouragedme.
EMS3:Whenfacedwithdifficulties,somepeopleinthecommunitylistenedtometalkabout

myprivatefeelings.
EMS4:Whenfacedwithdifficulties, somepeople in thecommunityexpressed interestand

concerninmywell-being.
Membership (MEM):AdaptedfromZhang(2010):

MEM1:IfeelthatIamamemberofthecommunity.
MEM2:Ihavebeeninthecommunityforalongtime.
MEM3:Ifeelasenseofbelongingtothecommunity.

Influence (INFL):AdaptedfromZhang(2010):
INFL1:Ihaveachancetoprovideadviceorsuggestionstoothermembersofthecommunity.
INFL2:OftentherearesomepeoplethatrespondtomycommentsortheproblemsIpostedin

thecommunity.
INFL3:Iamanactivememberofthecommunity.
INFL4:Icareaboutwhatothermembersthinkofme.

Needs fulfillment (NED):AdaptedfromZhang(2010):
NED1:Inthecommunity,myneedscanbesatisfied.
NED2:Inthecommunity,Icanexchangewithothermembersabouttheproblemsandgethelp.
NED3:Itisworthwhiletospendtimeonthecommunity.

Emotional connection (EMC):AdaptedfromZhang(2010):
EMC1:Ioftendiscusswithothermemberofthecommunityandenjoythetime.
EMC2:Inthecommunity,Iandothermemberswitnessedafewimportantmatters.
EMC3:Ihavepositiveexpectationstowardthefutureofthecommunity.

System quality (SYS):AdaptedfromZhou(2013):
SYS1:Thecommunityrunssmoothly.
SYS2:Thecommunityiseasytonavigate.
SYS3:Thecommunityisvisuallyattractive.
SYS4:Thecommunityquicklyloadsallthetextandgraphics.

Information quality (INF):AdaptedfromZhou(2013):
INF1:Thecommunityprovidesmewithup-to-dateinformation.
INF2:Thecommunityprovidesmewithaccurateinformation.
INF3:Thecommunityprovidesmewithinformationrelevanttomyneeds.
INF4:Thecommunityprovidesmewithsufficientinformation.

Service quality (SER):AdaptedfromZhou(2013):
SER1:Thecommunityprovidesreliableservices.
SER2:Thecommunityprovidespersonalizedservices.
SER3:Thecommunityprovidespromptresponses.
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Sharing intention (SHA):AdaptedfromChenandShen(2015):
SHA1:Iamwillingtoprovidemyexperiencesandsuggestionswhenothermembersofthe

communitywantmyadviceonsomething.
SHA2:Iamwillingtosharemyownexperiencewithothermembersofthecommunity.
SHA3:Iamwillingtorecommendthiscommunitytootherpeople.

Participation intention (PAR):AdaptedfromZhang(2010):
PAR1:Ifsomepeoplerecommendthiscommunitytome,Iwilluseit.
PAR2:Iamwillingtospendmoretimeandeffortonparticipatinginthecommunity.
PAR3:WhenIvisitthiskindofcommunities,thisoneismyfirstchoice.
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