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ABSTRACT

COVID-19 has influenced customer purchasing behavior, especially the acceptability of mobile
payments based on quick response (QR) codes. Sustainability is key for retail to thrive. In this
context,customeracceptanceofQRcode-enabledm-paymentsneedsfurtherimprovement.Thisstudy
examinesthecriticalantecedentsaffectingQRcode-enabledm-paymentsacceptanceintention,with
theaimofdeterminingwhycustomersmustacceptQRcodes.Themobiletechnologyacceptance
model was modified, as the authors examined ease of use, usefulness, transaction convenience,
transactionspeed,attitudes,optimism,andpersonalinnovativenesstoinvestigatecustomers’adoption
ofmobile shopping in grocery stores using questionnaire survey data of 351 respondents. Most
constructsinthemodelinfluenceshoppers’intentionsforacceptingQRcode-enabledm-payments.
Consumersaremorelikelytousemobileshoppingchannelsifthesystemissimpleandeasytouse.
Avalidatedmodelwouldbeaninvaluableguideforresearchersduringthecreationandimprovement
ofQRcode-enabledm-paymentsstudies.
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INTRODUCTION

TheBuildBackBetterstrategyandtheeffectofthe“newnormal”hasgreatlyinfluencedtoday’s
customers’purchasingbehavioraswellasretailing.Thisnecessitatesadoptionofagoodstrategyto
accomplishGoal12ofthesustainabledevelopmentgoals—sustainableconsumptionandproduction—
tosustainablycovertheneedsoffirmsandcustomers.Asustainablyproducedproductorservicewill
meetfundamentalneedswhileminimizingconsumptiontoavoidcompromisingthefutureneedsof
futuregenerations,whilekeepingtheemissionsofwasteandpollutantstoaminimum(UN,2030).
Nowadays, food consumption tends to be a primary requirement for people globally; therefore,
retailersmustmeetconsumers’demandswithgreatcare.Tolinkcustomerdemandswithproduction,
technologymaybeusedtosimplifybuyingprocedures,whichcanhelpmanageshoppinghabitsand
consumption.Customersprefertoshopattheirgrocerystore,utilizingtechnologiesastheydesire
simplicityandconveniencewhentheyshop(Nielsen,2018).Therefore,thereareseveraltechnological
avenuestoswiftlyandsecurelycompletetheirshopping(Walker,2018).Forexample,Tesco’sSouth
Koreansubsidiary,HomePlus,establishedvirtualstoresaroundsubwaystops.Thelayoutofthese
virtualstorefrontsisidenticaltothatofaphysicalstore.Customersmayscanaquickresponse(QR)
codetoorderitems,whichwouldsubsequentlybedispatchedwithinhours.Furthermore,thereisa
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significantpossibilitythatgrowthintechnologicalmodels,whichalsointegratesmartphones,will
providethebestindividualizedinternetshoppingexperienceinthefuture(Walker,2018).Considering
therisingrelevanceofretail,anumberofretailershavebegunsellingtheirgoodsonvariousplatforms
(Zhangetal.,2010).InSaudiArabia,particularly,theSaudiPressAgency,undertheMinistryof
CommerceandInvestment,hasapprovedtheelectronicservice“YourQRCode,”whichisanticipated
toboostthecredibilityofcommercialenterprisesbyprovidinginformationaboutthecommercial
registerandassociatedgovernmentagencies.However,theusageofQRcodecontinuestobelimited.
Recently,SaudiArabia’scabinetannouncedlicensesfortwodigitalbanks;SaudiTelecom’sSTCPay
businesswilltransformintoadigitalbankwithacapitalof2.5billionRiyals($666.7million).One
possibleexplanationforthisdecisioncouldbethegovernment’sinitiativestomovetowardsacashless
society.AcrosstheGulfcountries,digitalpaymentsandbankingarecurrentlygrowinginpopularity
(Somro,2019).Asaresultofthegrowthofdigitaltechnologiesandweb-basedbusinesses,diverse
industrieshavelaunchedonlineplatformsontheretailmarkettoroundouttheironlinestore/in-store
investmentportfolio.Thegradualbutrapidshift tomobilephoneshasre-engineeredconsumers’
interactionwithseveralaspectsofdailylife,therebyopeningupnewmarketpotentialinavarietyof
industries(Chaoetal.,2013).Boththesegoals(Goal12ofSDGandSaudiVision2030)indicate
thenecessityofelucidatingthedriversofQRcodem-instalmentcollectionasthecommunitystrives
toshifttoapaymenteconomy.TheSaudiCentralBankhasauthorizedHigh-techPaymentSystems,
apaymentstechnologyandlogisticscompany,toprovidetheQRcode–basedpaymentmechanism
(SAMA)(Fintechfuture:writtenbyAlexHamilton6thMarch2020).Besidesrecognizingdifferent
paymentstructures,thesystemcanalsostoreinformationinastaticQRcode,whichcouldbeusedfor
variousexchanges,orinaspecialQRcodeforpreparinginstalments.Despitethemanyfocalpoints
ofm-shopping,inSaudiArabia,itsusageremainspoor,coupledwithalackofclarityamongSaudi
buyersregardingthischannel.Thisresearchexploresthevariablesthataffectcustomerintentions
toacceptQRcode–enabledm-payments.SomestudiespredicttheacceptanceofQRcode–enabled
m-payments,butthereisnosolidunderstandingofthefactorsthatinfluencetheirintentionsinthe
contextofadevelopingeconomy,suchasSaudiArabia;therefore,theMobileTechnologyAcceptance
Model(MTAM)hasbeenappliedinthisstudy.Thisstudyalsoinvolvedasurveyofm-payments
literaturefromtheperspectiveofdevelopingnations,aswellasatestingoftherobustnessoftheMTAM
model,asitonlyinvolvestwoconstructs.Despitetherebeingconsiderablepotentialform-payment
todisruptseveralsectors(e.g.,Retailing,Banking,Utilities,Transportation,Consumerelectronics,
etc.),thereisanundiscoveredpotentialforitsfutureapplicationsinSaudiArabia,duetolowusage
(Alqahtanietal.,2014).TopromoteadoptionofnewtechnologyinSaudiArabia’sbankingsector,
severalstudieswereconductedinthecontextofbankingintentionsofGulfconsumers(Alqahtani,
Al‐Badi,&Mayhew,2014;Halaweh&AlQaisi,2016;Manochehri&AlHinai,2008;Musa,Khan,&
AlShare,2015;Rouibah,2007,2009;Sharma,Sharma,&Dwivedi,2019).Thetopicofm-payments
wasthemostresearchedtopicamongthesestudies(Alkhowaiter,2021).Generally,literaturereview
providesknowledgethatguidedifferentstakeholders,suchasgovernmentalentitiesandcorporate
executives.Inaddition,pastinvestigationswhichinvestigatedm-paymentweremostlydrawncloser
fromageneralpointofview.ThisresearchfocusesonQRcode–enabledm-paymentsduetoitslow
prevalenceinSaudiArabia.Additionally,varioustechnologiessuchasnear-fieldcommunication
(NFC),QRcodes,andothershavebecomecommonplacetoday(deLunaetal.,2019).Asservice
providersproducemoresophisticatedfeatures,applications,andservices, theymustbeawareof
thefactors influencingconsumer intentions,so theycan leadm-shoppingdeploymentstrategies,
marketingcampaigns, and informationdissemination.This results in favorable linkagesbetween
serviceprovidersandcustomersinanm-shoppingenvironment.

Section2presentstheliteraturereviewandhypotheses.Theresearchmethodologyandresults
arediscussedinSection3,followedbyadiscussionofthefindingsinSection4.Limitationsand
futureresearchavenuesarediscussedinSection5.
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LITERATURE REVIEw AND HyPOTHESES DEVELOPMENT

Mobile Technology Acceptance Model (MTAM)
DavidDavis(1989),developedtheTechnologyAcceptanceModel(TAM),applyingittoexaminethe
antecedentfactorsthataffectpeople’sintentionstoacceptmoderntechnology.Itisnotoneofthemost
extensivelyandcommonlyusedmodelswhileanalyzingintentionstoadoptdisruptivetechnology
(Alharthietal.,2021;Kamaletal.,2020;Shaikhetal.,2020;Alalwanetal.,2018)inthelightofits
simplicityoftheoreticalbasis(Changetal.,2016).Thisisaconcernastheadoptionoftechnology
acrosstheworkplacediffersinavarietyofways,suchasthestylesandintricacyofactivities(Brown
etal.,2006).ResearchersAjzenandFishbein(1980)andAjzen(1991)havedevelopedtheoriesofa
humanresponsetonewtechnology,namelytheTheoryofReasonedAction(TRA)andtheTheory
ofPlannedBehavior(TPB).Thesetwotheorieshavebeenwidelyusedinthestudyoftheadoption
anduseofdifferentinformationtechnologies.ItwasrevealedbyYangetal.(2012)thataperson’s
willingnesstoacceptaninnovationisdeterminedbyhisorherattitudeandsubjectivenorms.These
normsarecreatedbyanindividual’sbehaviorandnormativeviews.AccordingtoTAM,perceived
usefulness(PU)andeaseofuse(PEOU)arefactorsthatdetermineaperson’sattitudetowardstheuse
ofaspecifictechnology,whichconsequentlydeterminetheintendeduseofthattechnology(Davis
1989).Additionally,electronicandmobilesettingsrequiredifferentresponsesfromusers.Mobile
usersmayperceiveeaseofusedifferentlyfromdesktopusersinrelationtobatterylifeandscreen
size(Tanetal.,2014).Recently,itwasdeterminedthatTAMfaredquitepoorlythanrevolutionary
technologiesinchangingtheintentionsandbehaviorsofusers(Legris,2003).

OoiandTan(2016)assertedthattheoriginalTAMsystemwasinefficientandfailedtoincorporate
disruptivetechnologies.Thus,theydevelopedalargermodelcalledMTAM.Astudywasconducted
to explore how smartphone credit cards are adopted by examining several variables, including
perceivedusefulness(PU)andperceivedeaseofuse(PEOU).Additionally,numerousacademics
havereferencedvariablesfromotherrelevantdisciplinesinthecontextofmobiletechnology(Ooiand
Tan2016).AccordingtoTAM,ITusedependsonattitudestowardsinnovations,whichsubsequently
influencesintentionstousethem.TAMpredictsindividuals’rationalityintheirdecision-making
processes when they adopt new technologies (Venkatesh et al., 2012). Positive experiences and
performances associatedwithm-shoppingwill encourage consumers to future adoption anduse
(Davis,1993).Thisseemstobeaquestionofapplicability,sincemanyconsumersresponddifferently
toelectronicandsmartphonesetups.Forexample,theexpectedeaseofuseofsmartphonedevices
willbedifferentfromthoseusingpersonalPCswhenitcomestobatterycapacityandwindowdisplay
(Tanetal.,2014).However,modifyingtheintentionsofshopperstoevaluatetheeffectofvarious
retailinnovationsonshoppers’expectations(InmanandNikolov,2017)requiresotherfactorstobe
consideredcriticaltotheeffectofTAM(LuarnandLin,2005).AccordingtopreviousstudiesPhan
andDaim(2011),aswellasBenbasatandBarki(2007),inordertoaddressthislimitation,more
variableswouldneedtobeaddedtothemodelsothatwecangainagreaterunderstandingofthe
antecedents affecting the implementation of emerging technologies, particularly mobile devices.
AnotherstudyinSingaporeusedTAMwithPU,PEOU,andattitudestoexaminefactorsthataffect
mobile commerce adoption (Yang, 2005).Thus, incorporatingvariables fromTPB intoTAM is
expectedtoprovideacomprehensiveunderstandingofconsumeradoptionintentionsofm-shopping.
Avarietyofotherfactorsshouldbeconsideredinmobilecontexts(Kimetal.,2010;Chen,2008).
AnextendedMTAMapproachinthepresentstudythatincorporatesotherrelevantfactorsinorderto
gainacomprehensiveunderstandingoftheantecedentsinfluencingm-paymentadoptionintention.
These antecedents of m-payment adoption intention and their extended model are significant
advancesinthecurrentacademicliteratureonmobiletechnologyacceptance.Anintegratedapproach
involvingMTAM,TPB,andPersonalInnovation(PI)wasdevelopedtostudym-shoppingadoption
intentionamongSaudis,whichhasheavilyinfluencedm-paymentliterature,boththeoreticallyand
practically.Moreover,anempiricalstudyinSaudiArabiaexaminedthefactorsaffectingcustomers’
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intentionstowardsm-shopping.AuniquelyextendedMTAMwasusedtoinvestigatetheantecedents
impactingm-paymentacceptanceintentions.Thisincludedadditionalrelevantvariablesforamore
comprehensiveinvestigation.Itsnovelfindingsandtheextendedmodelproposedthereinrepresent
significantinnovationsinmobiletechnologyacceptanceresearch.Researcherswillalsobeableto
createmorecomplete theoreticalmodels if theyunderstand theelements influencingcustomers’
intentionstousem-commerceinemergingeconomies.Asaresult,theMTAMworkswellforthis
researchsincethenatureofthestudyisquitecomparabletotheoriginalcircumstanceforwhichit
wascreated.Itrequiresamultidisciplinaryapproachtodevelopeffectiveacceptanceestimates(Tan
etal.,2014;Leongetal.,2013).InanattempttogaininsightsonQRcode–enabledm-payments,the
MTAMwasmodifiedbyincorporatingimportantfactorssuchasperceivedtransactionconvenience
(PTC),perceivedtransactionspeed(PTS),optimism(OP),andpersonalinnovation(PI),inaddition
tothefactorsofbehavioralintention(BI)andattitudes(ATT).

TheproposedMTAMframeworkhasbeendepictedinFigure1.

Hypotheses Development
The conceptualmodel as depicted inFigure1 indicates a numberof hypothesized relationships
namely,impactofperceivedusefulnessandperceivedeaseofuseonattitude;ofperceivedtransaction
convenienceonperceivedusefulness;ofPerceivedtransactionspeedonperceivedeaseofuse;of
attitudeonbehavioralintention;ofoptimismonbehavioralintention;andofpersonalinnovativeness
onbehavioralintention.

Perceiveusefulnessonattitude
M-paymentsimproveindividuals’transactionalperformance(Kaatz,2020;OoiandTan,2016).

Customersaremorewillingtoadoptnewtechnologyiftheybelievetheactivitiesconnectedwithit
wouldimprovetheirperformance(Mallat,2007;Vijayasarathy,2004).Chuahetal.(2016)showed
thatusefulnessisamajorfactordrivingsmartwatchadoption.Astudyontheacceptanceofe-learning
inahigh-techfirmaswellasanonlinesurveyinKoreafoundthatperceivedusefulnesspositively
affectsbehavioralintention(HoCheongandPark,2005;Ongetal.,2004).Additionally,theevidence
suggeststhatusefulnesshasasignificantimpactonbehavioralintentiontoadoptm-paymentsystems
inGulfcountriesaswell(Alkhowaiter,2020).InSaudiArabia,Alqahtanietal.(2014)foundthat
mobileusefulnesssignificantlyimpactsthebehavioralintentiontoadoptm-payments.Theshopping
experienceisbelievedtobeimpactedbyattitudebecausem-shoppinghasnophysicalconstraintsas
itisnotconstrainedbytimeorlocation.Thereisconsistentevidencethatperceivedusefulnessaffects
consumers’attitudestowardIT,andthusthefollowinghypothesisisproposed:

H1.Perceivedusefulnesshasapositiverelationshipwithconsumers’attitudestowardsQRcode–
enabledm-paymentsacceptability.

Perceivedeaseofuseonattitude
Consumers’perceivedeaseofuseofamobiledevice’seaseofusecanbemeasuredbyhowwell

itisusedforshoppingonlineandhoweffectivelyandeasilyitcanbeusedforanyservice.Asany
emergingtechnologyisperceivedtobemoreusefulifitiseasytouse,perceivedusefulnessisalso
impactedbyperceivedeaseofuse(VenkateshandDavis,2000).Customersutilizingmobileshopping
platformshaveeasilyaccomplishedtheirshoppingtarget(Yang,2010).Itisperceivedbyshoppersas
beinguser-friendly,whichinturnenrichestheirshoppingexperience(Yang,2010).Manyresearchers
havefoundthatperceivedeaseofuseandperceivedusefulnessfavorablyinfluencesattitudes(Chen,
2008;Kimetal.,2010;VanderHeijdenetal.,2003;Wangetal.,2003).Consumersmustbeable
toeasilyunderstandanduseQRcodem-paymentsbeforebeingable toaccept it.Therefore, the
hypothesisbelowhasbeenproposed:
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H2.Perceivedeaseofusehasapositiverelationshipwithconsumers’attitudestowardsQRcode–
enabledm-paymentsacceptability.

Perceivedtransactionconvenienceonperceivedusefulness
PerceivedtransactionconvenienceisameasureofhowmanyindividualsconsiderQRcode–

enabledm-paymentstoimprovetheirtrustinthetransactionprocess(Chen,2008;Bodenetal.,2020).
Cashandcredit/debitcardswilllikelybereplacedbyanm-paymentservice(Rampton,2017).The
m-paymentfacilityallowscustomerstodepositandusemultiplecardaccounts,whichmeanstheydo
nothavetocarrycashormultipleplasticcards.Numerousstudieshavedemonstratedthatperceived
transactionconvenienceisasignificantfactorinfluencingm-paymentutilization(DeKervileretal.,
2016;Chen&Nath,2008).Perceivedusefulnessofm-paymentscanbeinfluencedbyconvenience,
whichinturninfluencestheintentiontouseit.MostcustomersareexpectedtoexaminetheQRcode
andverifythatthetransactionisauthorizedbytheirm-paymentsystem.Therefore,thehypothesis
belowhasbeenproposed:

H3.Perceivedtransactionconveniencehasapositiverelationshipwithperceivedusefulness.

Perceivedtransactionspeedonperceivedeaseofuse.
AccordingtoChen(2008),perceivedtransactionspeedisthedegreetowhichindividualscan

improvetheirtransactionspeedsthroughQRcodem-payments.Userswillbeabletocarryoutthe
paymentprocessfasterusingQRcodes,contributingtoconvenienceofuse.Studieshavefounda
significantcorrelationbetweeneaseofuseofm-paymentsinMalaysiaandperceivedtransaction
speed(Yanetal.,2021;Teoetal.2015).Notably,easeofuseisassociatedwiththeintentionto
approvem-payments.TheunderlyingrapidresponsetechnologymakesQRcode–enabledm-payments
different, which ultimately helps in decision-making about payments. Individuals with amobile
devicecanmakepaymentsusingQRcodesbyapproachingacompatibleterminal.Therehasbeen
alotofinterestinthistechnology,especiallysinceitisuser-friendly(Lunaetal.,2019).Therefore,
thefollowinghypothesishasbeenproposed:

H4.Perceivedtransactionspeedhasapositiverelationshipwithperceivedeaseofuse.

Attitudeonintention
Aperson’sattitudetowardsperformanceisdefinedastheirpositiveornegativefeelings(Davis

etal.,1989;Fishbein&Ajzen,1977).Inanonlineenvironment,attitudesareexpectedtofacilitate
transactionsandreducebarrierstotheadoptionoftermsoftrade(Pavlou,2002a;Pavlou,2002b),
whichinturncouldincreaseintentionstousem-paymentsystems(Schierzetal.,2010).Attitudes
havebeenfoundtoinfluencebehavioralintention(Dwivedietal.,2019;Chavali&Kumar,2018;
Sharmaetal.,2015).Yang(2012)foundthatanindividual’sattitudewasasignificantdeterminant
ofconsumercharacteristicsunderlyingadoptionofmobileshopping.Nevertheless,multiplestudies
haveshownthatattitudesandutilizationarelinked(Liébana-Cabanillasetal.,2015;ChenandChang
2013;LeeandRyu2013;Meharia2012;Hansen,Risborg,andSteen2012;Liébana-Cabanillas2012;).
Inaddition,attitudestowardsmobileshoppingarealsolikelytoinfluenceconsumerdecisionsto
participateinmobileshopping.Thestudysuggestsastrongrelationshipbetweenpaymentsystems
andtheemergingeconomyaspreviouslypublished(Tsaietal.,2010).Therefore, thehypothesis
belowhasbeenproposed:

H5. Consumers’ attitude toward adopt m-shopping positively influences intention to accept QR
code–enabledm-payments.
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Optimismonbehavioralintention
Optimismreferstoapositiveimageoftechnologyamongconsumers,whichpromotesefficiency

andversatilityandinfluencespeopletousecreativetechnology(Parasuraman,2000;Parasuramanand
Colby,2015Parasuraman,2000;).Technologyoptimism—consumers’beliefinnewtechnology—
impacts users by enhancing consumption of technology-based goods and services. Technology
acceptance researcher Davis (1989) posited that perceived usefulness (utilitarian benefits) in
conjunctionwithperceivedeaseofusewasacrucialpredictoroftechnologyadoptioninTAM.Earlier
studiesindevelopedanddevelopingcountrieshavefoundthatoptimismandinnovationpromotethe
consumptionofcertaintechnology-basedproductsandservices(e.g.,Cruz-Cárdenasetal.,2019;
Lam,Chiang,&Parasuraman,2008).PreviousresearchonAI-poweredautomatedretailstoreshave
foundtheimpactofoptimismonusefulnessandeaseofusetobepositive(Pillaietal.,2020;Ali
etal.,2015).Despiteinconsistentresults(Ohetal.,2014;Shinetal.,2014;Kumaretal.,2013),
therewasageneralconsensusthatoptimismledtoheightenedusabilityandusefulnessformobile
environments.Thecausalrelationshipbetweenoptimismandm-paymentadoptionwasdetermined
tobepositivebyHumbaniandWiese(2018).Therefore,thefollowinghypothesishasbeenproposed:

H6.OptimismhasapositiverelationshipwithbehavioralintentionortheintentiontoacceptQR
code–enabledm-payments.

Personalinnovativenessonbehavioralintention
An individual’s willingness to engage in new technologies, including QR code–enabled

m-payments,isexpressedbytheirpersonalinnovativeness(Kimetal.,2010;AgarwalandPrasad,
1998).M-shoppingandtechnologyintegrationaremorelikelytobeacceptedasopportunitiesin
SaudiArabiaandhasbeenusedasamodernshoppingplatform.Asearlytechnologyadopters,these
usersalsoserveasachannelforpeerideasandinnovations(Duaneetal.,2014).Itisestimatedthat
personal innovativeness influencesboth theexplicitand implicit intentionsofcustomers in their
internetshoppingbehavior(Limayenetal.,2000).AccordingtoresearchconductedbyTanetal.(2014)
inMalaysia,andbySladeetal.(2013)intheUK,positiveintentpredictsoptimisminm-payments.
Manystudieshaveshownthatthepowerofpersonalinnovativenessisanimportantfactordriving
productadoption,yetthetheoryisrarelyincludedinpopulartechnologyacceptancemodels(Cowart
etal.,2008).Afterall,theresultsofrecentresearchhaveconfirmedtheimportantpositiveimpact
ofpersonalinnovationontheintentiontoadoptm-paymentindiversegeographicalcontexts(Yanet
al.,2020;Zhangetal.,2018;Ghazalietal.,2017;Makkietal.,2016;Oliveiraetal.,2016;Zarmpou
etal.,2012).AUK-basedstudyexploredhowantecedentsaffectnon-users’adoptionintentionsof
m-payments(Sladeetal.,2015).Therefore,thefollowinghypothesishasbeenproposed:

H7. Personal innovativeness has a positive relationship with behavioral intention to accept QR
code–enabledm-payments.

RESEARCH METHODOLOGy

ThisstudytargetedmobileshoppingusersofgroceryretailshoppinginSaudiArabia.Nowadays,
theincreasingrateofsmartphoneusagehasgraduallyinfluencedmobileshopping,andtheuseofa
mobilephoneisthesubjectmatterofthisstudy.Moreover,duringtheCOVID-19pandemic,Saudi
consumers increasingly adopted technology to facilitate their everyday needs. However, online
shoppingplayedavitalroleintermsofdistancesbetweenconsumersandretailers.Sampleswere
drawnfromlargesupermarketcustomersinSaudiArabia,andrespondentswerespecificallyselected
accordingtotheirpurchaseM-shopping(Chin,2018).Toensureperceptionswerebasedondirect
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behavioralexperienceswiththeobject,onlyuserswhopurchasethroughmobileshoppingingrocery
forthepast12monthswereincludedduringanalysis.Peoplefromvarioussocioeconomicbackgrounds
visitshoppingcentersinlargenumbers(TanandOoi,2018;Wongetal.,2015).Theperiodofdata
collectionwasbetweenDecember2020andJanuary2021.Inordertoavoidbiasinthesample(Hew
etal.,2017),astandardofscreeningwasusedtoselectrespondentswithexperienceorfamiliarity
withthetopicofthepresentresearch(Etikanetal.,2016).Thequestionnairewasadministeredonly
tothosewhoconsentedandhadmobileshoppingexperienceinthepast12months.Thequestionnaire
survey measured responses demographic characteristics between female/male, from age 18 till
above60,andwithvariantofincomescaleonaseven-pointLikertscalerangingfrom1=“strongly
disagree”to7=“stronglyagree”.Table1presentstheconstructsandmeasurementitems,aswell
asthestudiesonwhichthequestionnaireitemsarebased.Partialleastsquaresstructuralequation
modeling(PLS-SEM),whichanalysesrelationshipsandmeaningsofvariousvariables,hasbeenfound
tobeapowerfulempiricalmethodforinvestigatingthem-shoppingenvironment,whichisbasedon
IT(Ghazalietal.,2017).PLS-SEMstudiesshouldstillbeconductedwithlargersamplesizesthan
thenormaldistribution(KockandHadaya,2018),becausethehigherthenumber,thebetterreflects
thecharacteristicsof thesesamples(VanvoorhisandMorgan,2007). In total,439questionnaires
weredistributedinthestudy,ofwhichonly351wereusable.Aresponserateof80%wasachieved
throughthismethodology,whichissomewhatsimilartopreviousstudiesonm-paymentsconducted
inMalaysia(Yanetal.2020)andonm-bankingconductedinSaudiArabia(Baabdullahetal.2019)
Atgivenpowerlevelsandsignificancelevels,theminimalsamplesizeisthenumberofobservations
necessarytoconfirmordenytheexistenceofaminimumeffectinSEM(Westland,2010).Although
the ideal sample size forPLS-SEManalysis is larger than theminimumsample size (Kockand
Hadaya,2018),alargersamplesizecorrespondswiththepopulationcharacteristics(Vanvoorhisand
Morgan,2007,p.45).Toachievegreatergeneralizabilityofthefindingsandcoverawidesegmentof
theSaudisociety,dataweregatheredonlinequestionnairesurveyfromthewesternandcentralcities
oftheKingdomofSaudiArabia.DuetothelackofanaddressandcustomerlistforSaudigrocery
shoppers,conveniencesamplingwasusedtocollectdatathroughaquestionnairesurvey.

Figure 1. Proposed theoretical model of an extended version of MTAM
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RESULTS

Data Analysis
Respondents’ Characteristics
AccordingtoTable2,menandwomenconstitute39%and61%,respectively,ofthetotalsample.Most
surveyrespondentswereSaudinationals(80%),comparedtoonly20%ofnon-Saudirespondents.
Therespondentsprimarilybelongedtotheagegroupof31–40years.Ingeneral,mostrespondents
whohaveshoppedatonlinegroceriesheldamaster’sdegree.Notably,thosewhoweresurveyed
earnedaroundSAR12000monthly(16%).IntermsofusingQRcode–enabledm-paymentsinthe
past12months,36%indicatedthattheyusedthem1–10times,whereas24%indicatedthatthey
usedthem11–20times.

Statistical Analysis
UsingSmartPLSversion7.0(releasedin2020),PLS-SEMwasusedtoanalyzethestructuraland
measurementmodels.PLS-SEMhasbeenadvocatedforcomplexresearchmodelsduetoitshigher
predictionaccuracy(Yanetal.2021andTanetal.2018).Additionally,PLS-SEMaccommodates
datawithabnormaldistributions.Therewere11.260skewnesscoefficientsinMardia’smultivariate
distribution(p=0.001)and93.01kurtosiscoefficients(p=0.001),whichindicatedthatthedata
werenotnormallydistributed.PLS-SEM,then,isfoundtobeappropriate.Table3presentsfactor
loadings,Cronbach’salpha,compositereliability(CR)andaveragevarianceextracted(AVE)forthe
constructs.Allitemshadloadingsgreaterthan0.5,fulfillingtheconvergentvaliditycriteria(Bagozzi,
1994).AllconstructshadacceptableCronbach’salphavalues(>0.7).ThisstudyshowedCRranging
from0.75to0.87,whichisacceptable(FornellandLarcker,1981).Therewasasignificantdifference
betweentheAVEsoftheconstructsrangingfrom0.62to0.69(FornellandLarcker,1981).Harman’s
single-factortestwasdeployedtomeasurethebiasofmethodsusingcommontechniques(Podsakoff
etal.,2003).Therewaslessthan50%explanationforthefirstfactor,whichaccountedfor28%ofthe
variance.Almostalloftheloadingshadasignificanttvalue(p0.01)andalargeconvergentvalidity
value(>0.5),indicatingthatthecommonmethodbias(CMB)wasnotaconcernforourstudy.I
contrasted thesquared rootofAVEswith theircorrespondingcorrelations (FornellandLarcker,
1981).toevaluatediscriminantvalidity(Bagozzi,1994).AccordingtoTable4,thesquarerootof
theAVEforeachvariableexceedsthecorrelationbetweenthevariables,showingadequatevalidity.

Commonmethodbias(CMB)
Therespondentsinthisstudyprovidedallindependentandoutcomevariables,raisingquestions

aboutthepossibilityofcommonmethodbias(CMB).Thestudyquestionnairedesignincorporates
severalproceduralremedies,asproposedbyPodsakoffetal.(2003),topreventothercommonmethod
biases.Asasecondmethodofassessingbiases,weusedthesingle-factortestdevelopedbyHarman.
Thistestconfirmedthattherewasnoonegeneralfactororsinglefactorthatexplainedthemajorityof
covarianceinthemeasurements.Inaddition,amarkervariablewasused,asinLindellandWhitney
(2001).Astherespondentsknowthattheywillbeaskedsubsequentquestionsaftertheyrespond
totheirpreviousquestions,thereisareducedpossibilityofcommonmethodvariance.Thisstudy
reducestheeffectofCMBduetootherfactors.Thisinvolvesincludingknowledgeablerespondents
andensuringcompleteanonymitytorespondents.

Assessingtheoutermeasurementmodel
CompositeReliability(CR)andCronbach’sAlphawereusedtomeasuredependability.Table3

showsaCronbach’salphavaluegreaterthan0.88onaverage.Thus,alltheconstructstestedinthis
studywerefoundtobereliable(SekaranandBougie,2016).Convergentvalidityhaslikewisebeen
establishedsinceallconstructshaveAVEsgreaterthan0.50,andeachmeasurementitemhasanouter
loadinggreaterthan0.80.(Hairetal.,2017).

Inspectingtheinnerstructuralmodel
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Table 1. Constructs, measurement items, and corresponding studies

Constructs Measurement items Sources

Perceived Usefulness (PU) PU1:UsingQRcodem-paymentimprovesmy
productivityinpurchasing.

Ooi and Tan (2016)

PU2:UsingQRcodem-paymentenhancesmy
effectivenessinmydailywork.

PU3:UsingQRcodem-paymentmakesthehandlingof
paymenteasier.

PU4:Overall,IwouldfindQRcodem-paymenttobe
advantageous.

Perceived Ease of Use
(PEOU)

PEOU1:LearningtouseQRcodem-paymentiseasy
forme.

Ooi and Tan (2016)

PEOU2:UsingQRcodem-paymentdoesnotrequirea
lotofmentaleffort.

PEOU3:InteractionwithQRcodem-paymentisclear
andunderstandable.

PEOU4:Itwouldbeeasyformetobecomeskillfulat
usingQRcodem-paymentservices

Perceived Transaction
Convenience (PTC)

PTC1:QRcodem-paymentissimpleandconvenient Teo et al. (2015)

PTC2:QRcodem-paymentisalwaysaccessible.

PTC3:Iamabletocompletemypurchaseswithout
difficulty.

Perceived Transaction Speed (PTS) PTS1:IbelievethatusingQRcodem-paymentwill
improvethespeedoftransaction.

Teo et al. (2015)

PTS2:UsingQRcodem-paymenthelpsmetoreduce
timespentinshopping.

PTS3:Comparedtotraditionalpaymentmethods,I
believethattransactionswillbefastifIuseQRcode
m-payment.

Optimism (OP) OP1:Technologygivesmemorecontrolovermydaily
life

Lu et al. (2011)

OP2:Productsandservicesthatusethenewest
technologiesaremuchmoreconvenienttouse.

OP3:Iliketheideaofshoppingvia
technologybecauseIamnotlimitedto
regularmeans.

Personal Innovativeness (PI) PI1:Iliketoexperimentwithnewtechnology. Slade et al. (2015)

PI2:Iwouldlookforwaystotry-outwithnew
technology.

PI3:Amongmypeers,Iamusuallythefirsttotryout
newtechnology.

Attitude (ATT) ATT1:UsingQRcodem-paymentisagoodidea Nysveen et al.
(2005), Shih and Fang 
(2004), Goldsmith 
(2002),

ATT2:UsingQRcodem-paymentiswise

ATT3:UsingQRcodem-paymentisbeneficial

ATT4:Ifeelpositiveaboutshoppingusingmobile
devices

Behavioral Intention
(BI)

BI1:IintendtoincreasetheuseofQRcodem-payment
inthefuture.

Tan et al.
(2014)

BI2:IintendtouseQRcodem-paymentwhenthe
opportunitiesarise.
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Table 2. Participants’ demographic information (N = 351) 

Variable N Percentage

Gender(GND)

Male(GND=1) 137 39%

Female(GND=2) 213 61%

Nationality

Saudi(N=1) 281 80%

Non-Saudi(N=2) 69 20%

Age

Between18and20(AGE=1) 27 8%

Between21and30(AGE=2) 72 21%

Between31and40(AGE=3) 113 32%

Between41and50(AGE=4) 79 23%

Between51and60(AGE=5) 43 12%

Morethan60(AGE=6) 16 5%

Education(EDU)

Belowhighschool(EDU=1) 7 2%

Highschool(EDU=2) 39 11%

Collegedegree(EDU=3) 61 17%

Bachelor’sdegree(EDU=4) 113 32%

Master’sdegree(EDU=5) 81 23%

Doctoraldegree(EDU=6) 36 10%

Professionaldegree(EDU=7) 13 4%

Income(INC)

BeloworequaltoSAR4000(INC=1) 39 11%

SAR4001–5000(INC=2) 41 12%

SAR5001–6000(INC=3) 32 9%

SAR6001–7000(INC=4) 50 14%

SAR7001–8000(INC=5) 38 11%

SAR8001–9000(INC=6) 19 5%

SAR9001–10000(INC=7) 20 6%

SAR10001–11000(INC=8) 32 9%

SAR11001–12000(INC=9) 55 16%

SAR12000andabove(INC=10) 24 7%

Frequency(FRQ)

1-10times(FRQ=1) 127 36%

11-20times(FRQ=2) 85 24%

21-30times(FRQ=3) 55 16%

31-40times(FRQ=4) 49 14%

Morethan40times(FRQ=5) 34 10%
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Ap-valueof0.05andlessisthelevelofsignificanceinourstudyoftheinnerstructuralmodel.
Table5andFig.2showthatexceptH7,allhypotheseswereaccepted.Attitude(β=0.61,p<0.001)
andoptimism(β=0.19,p<0.001)arealtogetherrelatedtothebehavioralintentionstoembraceQR
code–enabledpayment.Moreover,PU(β=0.56,p<0.001)andPEOU(β=0.31,p<0.001)have
criticalrelationshipwithAtt.Ontheotherhand,onlypersonalinnovativeness(p>0.05)wasunable
toinfluencebehavioralintentiontoacceptQRcode–enabledm-payments.Thisstudyappliedfactors
toexplain39.2%ofprogressionsinbehavioralintentiontoadaptQRcode–enabledm-payments.

Table 3. Loadings, composite reliability, Cronbach’s alpha, and average variance extracted

Construct/Indicators Standard 
Loading

CR VIF Cronbach’s α AVE Mean SD t-statistic Skewness Kurtosis

Behavioral intention to accept 
QR m-payment (BI)

0.94 2.039 0.92 0.608

BI1 0.93 4.40 1.02 23.40 -1.29 3.28

BI2 0.90 5.29 1.45 27.18 -0.84 1.09

BI3 0.89 4.08 0.97 24.78 -2.48 4.45

BI4 0.95 5.70 1.43 27.41 -3.06 3.21

Attitude to accept QR 
m-payment (ATT)

0.95 1.954 0.93 0.540

ATT1 0.89 4.34 1.25 21.20 -3.56 1.45

ATT2 0.93 4.56 0.95 25.47 -4.54 2.53

ATT3 0.91 4.06 1.26 23.43 -1.32 2.06

ATT4 0.94 5.16 1.20 29.94 -0.86 1.90

Perceived usefulness (PU) 0.92 2.903 0.89 0.684

PU1 0.95 5.40 1.02 23.25 -3.20 1.29

PU2 0.96 6.03 1.45 29.94 -1.45 1.43

PU3 0.90 3.28 0.95 20.21 -2.53 2.43

PU4 0.93 4.59 1.49 25.90 -2.43 1.90

Perceived ease of use (PEOU) 0.95 2.108 0.93 0.572

PEU1 0.93 5.18 1.08 28.20 -3.20 1.43

PEU2 0.94 6.12 0.98 30.28 -1.29 2.38

PEU3 0.90 4.38 1.20 25.29 -3.76 2.17

PEU4 0.91 3.99 0.99 23.19 -2.05 2.19

Perceived transaction 
convenience (PTC)

0.96 1.296 0.94 0.671

PTC1
PTC2

0.93
0.90

4.39
4.98

1.05
1.29

25.39
24.30

-2.19
-3.28

2.06
1.29

PTC3 0.95 3.20 .89 19.24 -1.28 2.18

Perceived transaction speed 
(PTS)

0.92 1.320 0.88 0.560

PTS1 0.94 4.29 1.06 22.39 -1.27 1.85

PTS2 0.92 4.89 1.26 24.07 -2.10 2.10

PTS3 0.89 3.02 0.91 21.11 -1.56 1.27

Optimism (OP) 0.94 1.895 0.92 0.624

OP1 0.90 5.40 1.07 25.49 -1.28 2.07

OP2 0.94 3.29 0.96 19.03 -2.90 1.28

OP3 0.92 6.10 1.46 28.76 -1.64 1.06

Personal innovativeness (PI) 0.93 2.081 0.91 0.590

PI1 0.92 3.89 0.89 18.56 -2.18 1.88

PI2 0.91 4.07 1.05 26.30 -1.26 1.07

PI3 0.95 4.12 1.16 27.56 -1.60 2.16

Notes: CR = Composite Reliability; VIF = Variance Inflation Factor; BI = Behavioral Intention; ATT=Attitude to accept QR m-payment; PU = Perceived 
Usefulness; PEOU = Perceived Ease of Use; PTC = Perceived Transaction Convenience; PTS = Perceived Transaction Speed; OP = Optimism; PI = 
Personal Innovativeness.
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Additionally,perceivedtransactionconvenienceandperceivedtransactionspeedaccountfor47.5%
and36.2%oftheprogressionsinbothusefulnessandeaseofuse,respectively.

DISCUSSION AND IMPLICATIONS

Thisstudywasdesignedtoassesscustomers’willingnesstoacceptQRcode–enabledm-payments
followingtheadoptionofm-shoppingingrocerystores.Thehypothesizedresultsrevealasubstantial
influenceofperceivedtransactionconvenienceonperceivedusefulnessandofperceivedusefulness
onattitude,supportingH3andH1,respectively.Asaresult,morecustomersaremorelikelytoaccept
QRcode–enabledm-payments.Thesimplicityofusageisoneofitsbenefits.Theknowledgeregarding
informationandavailabilityofgoods, aswell as theeaseofpaying for thosegoods, canenable
consumerstospendtheirtimemoreproductively.Theassociationsbetweenperceivedtransaction
speedandperceivedeaseofusearesubstantial,therebysupportingH4.Moreover,H5wassupported
bythefindingthatattitudehadastrongeffectonbehavioralintention.Thisisbecauseindividuals
whoexperiencetransactionconvenienceandspeed,usefulness,andeaseofuserelatedtoQRcode–

Table 4. Discriminant validity of the correlations between constructs

Construct Correlations and square roots of AVE

BI ATT PU PEU PTC PTS OP PI

BI 0.779a

ATT 0.403b 0.735

PU 0.461 0.329 0.827

PEOU 0.605 0.567 0.539 0.756

PTC 0.378 0.390 0.427 0.227 0.819

PTS 0.327 0.556 0.521 0.450 0.327 0.748

OP 0.430 0.377 0.610 0.621 0.418 0.319 0.789

PI 0.419 0.302 0.426 0.372 0.327 0.518 0.388 0.768

a. Composite reliability values are along the diagonal,
b. Correlations, Loadings, composite reliability, Cronbach’s alpha, and average variance extracted
Notes: BI = Behavioral Intention; ATT=Attitude to accept QR m-payment; MU = Mobile Usefulness; MEOU = Mobile Ease of Use; PTC = Perceived 

Transaction Convenience; PTS = Perceived Transaction Speed; OP = Optimism; PI = Personal Innovativeness.

Table 5. Hypotheses testing results

Path directions Standard Path Loadings T value Result

ATT®BI 0.61*** 18.037 Accepted

OP®BI 0.19** 8.378 Accepted

PI®BI 0.09ns 2.017 Rejected

PU®ATT 0.56*** 16.398 Accepted

PEU®ATT 0.31*** 12.516 Accepted

PTC®PU 0.49*** 15.405 Accepted

PTS®PEU 0.02* 2.183 Accepted

Notes: BI = Behavioral Intention; ATT=Attitude to accept QR m-payment; MU = Mobile Useful-ness; MEOU = Mobile Ease of Use; PTC = Perceived 
Transaction Convenience; PTS = Perceived Transaction Speed; OP = Optimism; PI = Personal Innovativeness
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enabledm-paymentshavepositiveperceptionsregardingitsacceptability,whicheventuallyinfluences
behavioral intention. In contrast,H7was rejected aspersonal innovativeness isnot significantly
relatedtobehavioralintention,whichisinlinewiththefindingsof(Yanetal.2021).Thiscouldbe
becauseallrespondentshadpriorexperiencewithm-payments(Ooietal.,2011).Therefore,QR
code–enabledm-paymentsmayalreadybeperceivedasbeingstraightforwardandthusnotrequiring
innovation,asopposedtowearablepaymentmodes(Lohetal.,2019).Topromotethebehavioral
intention,serviceprovidersandgroceryretailersshouldinvestigatewaystoenhancetheusefulness
ofQRcode–enabledm-payments,aswellasensuretheeaseandspeedofrelatedtransactions.To
achievepositiveresultsfromusingQRcodeingroceryretailshops,itneedstobeactivelyusedand
requiresnecessaryfunctionalitiesforservingconsumersontime.However,QRcodesarenotwidely
usedingroceryshopping.Payingatthepointsofpurchasecausesalengthycheckoutprocessbecause
eachretailitemmustbescannedindividually.Whengroceryretailersadopttheself-paymentapproach
usingQRcodes,customerswillbeabletoscantheQRcodesonitemsandpayforthemdirectlyfrom
theirm-paymentdevices,whichisafasterandmorepleasantcheckoutprocedure.Theusefulness
andeaseofuseofQRcodeswillbeenhancedbecausepeoplehaveusedQRcodestoperusemenus
atrestaurants.Consumerswillbenefitfromenhancedusabilityandtransactionspeed.Consequently,
thepopularityofQRcode–enabledm-paymentsintheretailsectormaydecreaseneedlessphysical
contactandensureadherencetosocialdistancingbetweenindividualsduringtheCOVID-19pandemic
(Andersonetal.,2020;Kasabetal.,2020;Wilder-Smithetal.,2020).Anewnormalwasestablished
bythepandemic,whereinrestrictionswereimposedonallcoveringvariousaspectsofdailylife(Hart,
2020).AspartofSaudiArabia’seffortstokeepupwithdisruptivetechnologicaladvancements,the
governmentismovingtowardsacashlesssociety,whichspeedsuppaymentmethodsbyusingnew
disruptivetechnologies,suchasQRcodes.

Intermsoftheoreticalcontributions,theapproach/methodologyusedinthisstudywascapable
ofproducinginformativeresults.Thesuggestedmodelincorporatesfiveadditionalvariables,namely
perceived transactionconvenience,perceived transaction speed, attitude,optimism,andpersonal
innovativeness, in addition to MTAM. The MTAM was expanded based on inputs from many
academics(PhanandDaim,2011;BenbasatandBarki,2007).Datawerecollectedcomprehensivelyin
thisstudy,whichhasstrengthenedthecredibilityofthehypothesistesting.Furthermore,thestructural
modelhasastrongpredictiverelevancebasedontheQ2.Duetothesefindings,thisstudyarguesthat

Figure 2. Testing of the structural model
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theextendedMTAMwouldbeanexcellenttheorytobeappliedwhenanalyzingQRcode–enabled
m-paymentsacceptance

The findings can be beneficial to marketers and advertisers to integrate QR code–enabled
m-payments into theirpromotional campaigns to increase adoptionofmobile shopping.Service
providers and authorities may choose to emphasize the benefits of accepting QR code–enabled
m-paymentstoattractmoreconsumersandenhancebehavioralintention.Thiswillallowthemoney
flowtransactionstocontinuewhilealsoreducingcrowdcontrolatthetellers.However,byproviding
appropriateincentives,moremobileuserswillbeattractedtoexplorethepositiveeffectsofQRcode
useinm-commerce.Retailerswillalsobeabletoreduceoverconsumptionofgroceriesbyadopting
thistechnology,alignedwithGoal12ofthesustainabledevelopmentgoals.QRcodescanningmight
bebeneficialtocustomersastheycannotonlymakepayments,butalsogaininformationaboutthe
product.Theywouldfeelself-motivatedtofindoutwhattheywantandneed.However,thenumberof
grocerystoreemployeeswillbereduced,whichinturnwillresultinareductioninretailerexpenses.
Moreover,thisisthefirststudytointroducetheintentiontoacceptQRcode–enabledm-payments
inSaudiArabia,whichmayhelpdecisionmakersunderstandthesignificanceofthefactorsshaping
them-paymentinfrastructureinSaudiArabia.Basedonthefindingsofthisstudy,companiescan
work to improve the attitude of their users towards this technology (for example, by providing
information,advertising,promotions,etc.)toincreasetheirwillingnesstouseit.Paymentsystem
usagewillbeimprovedthroughtheseactivities,andtherewouldbesuccessfultransmissionoftheir
usefulness.Companiesneedtoinfluencethesocialenvironmentthatinfluencesusers’buyingbehavior
professionallythroughappropriatepromotionalactivitiesinsocialnetworks,whereusersinteract
faster.ThoseinvolvedinthepromotionofQRcode–enabledm-paymentstechnologyshouldalso
considerotherfactors,which,despitetheirminorinfluence,arestillpivotaltotheprocess.Successful
adoptionofQRcodescanningrequirespromotionbyanadvertisingdesignerwhocreatespromotions
thatareperceivedassuitablebyconsumersandthatcancatchtheirattention.

LIMITATIONS AND FUTURE RESEARCH AVENUES

Because this study provides theoretical and managerial implications worth reviewing, it has the
followinglimitation.First,giventheSaudicontextofthisstudy,thefindingsmaynotfullyreflect
theQRcode–enabledm-paymentsacceptancescenarioinothercountries,asthereisconsiderable
variationsglobally.Inthisregard,thefindingsmaynotcloselyreflectcontactlesspaymentadoption
inothercountries.Across-countrystudyneedstobecarriedouttoexpandthescopeoftheresearch
byincorporatingdatafrommultiplecountries.Futureresearchmayneedtoconsiderthatinthiscross-
sectionalstudy,respondents’perspectivesareonlyshownfromasinglepointintime.Alongitudinal
approachmaybeappropriateforfutureresearcherssinceitallowscomparisonsacrosstime.These
distinctionsmaymanifestthemselvesintheformofculture,ethnicgroupings,purchasingpower,
and other factors that may impact technological adoption. As a result, researchers may want to
considerincorporatingdatafromincreasedadoptionbyshoppersofQRcode–enabledm-payments
inshoppingmallsandrestaurants,astheQRcodeisbeingwidelyusedintheCOVID-19pandemic
periodformultipleuses.TheresearchthenconcentratedonQRcodem-paymenttoovercomethe
shortcomingsofpreviousstudiesthatlookedatm-paymentfromabroaderviewpoint.Furthermore,
thisstudyrecruitedonlyexperiencedm-paymentusers,whichmeansthattheiradoptionintentionfor
wearablesismorelikelytobehigherthanaverage.Inordertodetermineifthereareanymeaningful
differencesinadoptionintentionbetweenexperiencedandinexperiencedm-paymentusers,future
researchersshouldinvestigatetheadoptionintentionofinexperiencedm-paymentusers.However,
alternativeoptions,suchasNFCm-payment,areoverlookedinthisapproach.Asaresult,future
researchersmaywanttoconsiderdoingacomparisonanalysis.
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