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ThisarticleaimstoidentifydifferencesintheimpactofSelf-connectivityandthevariablesofthe
technologicalacceptancemodel(TAM)onsmartwatchadoptionindevelopedcountries.Thecountries
involvedinthedatacollectionweretheUnitedStatesofAmerica,theUnitedKingdom,Germany,and
France.Asampleof1,197respondentswasused.Thestudyidentifiesdistinctadoptionbehaviours
ofsmartwatchusersinthesecountriesandthemoderatingimpactsofageandgender.Thestudy’s
resultsconfirmthatperceivedease-of-usehasnoimpactonattitude-toward-usingthesmartwatchand
itsfindingsemphasizethekeyroleofperceived-connectivityandthemoderatingeffectofcultureon
theadoptionofinnovativeproducts.
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INTroDUCTIoN

Internettechnologies(Zhang,Cai,Le,Fei,&Ma,2019)andsmarttechnologies(Maestre-Gongora&
Bernal,2019),suchastheInternetofThings(IoT),arenowconsideredtobepartofindividuals’day-
to-dayexperience,revolutionizingthewaysinwhichusersinteractintheirpersonalandprofessional
lives.IOTanalytics(2014)splitsthismarketintotwocategories:business-facingandconsumer-facing.
Forthepurposesofthisstudy,theauthorsfocusontheconsumer-facingcategory,segmentedinto
foursub-categories1:home,lifestyle(includingwearables),health,andmobility.

Withtheexpansionofthedigitalera,theuseofwearableshasgrowninpopularityinvariousfields
andcontexts.Wearablescanbedefinedassmartobjectsthatconsumerscanwear,suchassmartglasses
(Rauschnabel,He,&Ro,2018), fashionablewearables(Wang,Yu,&Ma,2018),orsmartwatch
devices(Jung,Kim,&Choi,2016).AsnotedbyHsiaoandChen(2018),aswearablecomputers,
smartwatches can facilitate everyday tasks, increase the efficiency of their users, and monitor
parameterssuchashealthorwellbeing.Severalresearchershaveanalyzedthefactorsinfluencingthe
acceptanceofwearabledevices(e.g.Kalantari,2017;Lunney,Cunningham,&Eastin,2016).Oneof
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thekeyenablersofsmartwatchdiffusionrelatestothecapacityofactivitytrackers,whichofferhigh
potentialinthehealthcarefield(Zhangetal.,2017).Asthesmartwatchindustryproducesagreater
numberoflow-costproducts,thenumberofusershasinevitablyincreased.Hence,theeconomic
modelforsmartwatchesisenablingagrowthintheiradoptionaroundtheworld.AccordingtoAllied
MarketResearch(2019)2,in2017,thesmartwatchindustrywasvaluedatUS$9,264.9million,and
itisforecasttogrowtoUS$31,070.6millionby2025.Theseproductsaregaininginpopularity,not
onlybecausetheyareeconomicallyaffordable,butalsobecauseoftheirrangeoffunctionalities.As
aresult,thedynamicsofthesmartwatchindustryhavecapturedtheattentionofbothindustryactors
andacademia.Forthepurposesofthisstudy,theauthorsmobilizedthetechnologyacceptancemodel
(TAM)(Davis,1989)asitisausefulapproachforunderstandingtechnologyadoptionbehaviourinthe
firstwave(earlyadopters).Perceived-usefulness(PU)andperceived-ease-of-use(PEU),whicharethe
foundationsofotherrobustacceptancemodels(Venkatesh&Davis,2000;Venkatesh,Morris,Davis,
&Davis,2003;Venkatesh,Thong,&Xu,2012),werealsodeployed,astheyhaveahighcapacityfor
predictingbehaviourintentiontowarddeterminedtechnology(Davis,1989).However,whileearlier
researchhasextensivelyusedtheTAManditsmodifications(Choi&Kim,2016;Chuah,etal.,
2016;Dutot,Bhatiasevi,&Bellallahom,2019;Wu,Wu,&Chang,2016),therelationshipbetween
theTAMvariablesandperceived-playfulness(PP)andperceived-connectivity(PC)arestilltobe
investigated,asarethemoderatingimpactsofageandgender,aswellastheimpactofculture,on
theuseofsmartwatches.

Theconstructsusedinthisstudywerechosenonthebasisthat:(i)theTAMisapopularmodel
frequentlyusedtomeasureandexplaintheacceptanceofinnovativetechnology(Legris,Ingham,
&Collerette(2003).(ii)TAMisthefoundationofothermodelssuchastheUnifiedTheoryof
AcceptanceAndUseofTechnology(Venkateshetal.2003).(iii) theTAMismoreaccurateif
includinginabroadermodelconsideringhumanaspects(Legrisetal.,2003)suchastheperceived
connectivityandperceivedplayfulness.Finally,(iv)TAMisrecommendedtoanalysetheearly
stageofadoption(Davis,1989).

Thus, the aimof this study is to answer the following researchquestions: (1)What are the
variablesimpacting(ornot)attitude-towards-usingasmartwatch?(2)WhatistheinfluenceofPEU
onPUandPP?(3)DoesPCinfluencePUandPEU?(4)Doesgender,age,orculturemoderatethe
relationshipsbetweenthevariablesexplainingATU?

To address these questions, a research model was built and tested by collecting data from
smartwatchusersinfourdevelopedcountries(USA,UK,Germany,andFrance).AccordingtoMarket
ResearchFuture3, thegeographicalmarketfor thesmartwatchismainlybasedinNorthAmerica
andEurope,withtwokeyplayersinEurope,namelyGermanyandFrance,wherethequalityoflife
andincomearehigherthanintherestoftheworld.Across-nationalstudyisrecommendedbecause
internationalcompaniessellingthesmartwatch,proposequitethesameproducts(shape,features,
functionalities,etc.)acrosscountriesconsideringaunifiedbusinesscultureapproach(VanHoorn,
2019).Thepurposeofthisresearch,throughthetestofamodelbasedonexistingtheories,isto
identifyifvariablesconvergeordivergedependingonthecountry.Indeed,across-nationalstudy
demonstratesifthemodelisapplicableandstableregardlessofcountriesanalysed(Craig&Douglas,
2000).Thisarticleisorganizedasfollows.First,theauthorspresentaliteraturereviewonthetopicof
smartwatchesandwearables.Second,thevariablesusedtobuildthemodelaredelineated,followed
byadiscussionofthehypotheses.Third,themethodologyusedinthestudyisexplainedwithfindings
presentedinaresultssection.Finally,theimportantpracticalandtheoreticalimplicationsofthestudy,
limitationsandfutureresearchareexplored.

THeory DeVeLoPMeNT

Useracceptanceshedslightonthebroaderrelationshipsbetweenauserandagiventechnology.
Therefore, understanding the behaviour of users of IT (Gangwar, Date, & Ramaswamy, 2015;
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Gangwar,Date,&Raoot,2014)orIoTtechnology(Mital,Chang,Choudhary,Papa,&Pani,2018),
isfundamental,particularlyinrelationtotheinfluenceofvariousrelatedfactorsonusage.Itisquite
clearthatorganizationsthathaveadeeperunderstandingofthereasonswhytheirproductsareaccepted
andthenadoptedareabletobuildanefficientandoptimizedplanforoperatingwithintheirnetwork.

Intermsoftheadoptionanduseofdevices,Jeong,Kim,Park,andChoi(2017)studieddomain
innovativenessregardingtheadoptionofwearabledevices.Theauthors’findingsemphazisedthe
influenceofperceivedattributesrelatedtoinnovationsinwearabledevicesandthepurchaseintention.
Otherrelatedliteratureemphasizedtheimportanceofwearabletechnologyinthehealthcarecontext
(Zhang,Luo,Nie,&Zhang,2017),highlightingtheimportanceoftwosignificantattributesforthe
adoptionofwearabledevices:thetechnicalaspectandconsumerprofile.Lunneyetal.(2016),using
TAMtomeasuretheacceptabilityofwearablefitnesstechnology,demonstratedthecriticalroleof
perceivedhealthoutcomesfortheadoptionofsuchtechnology.

Inthesmartwatchliterature,recentstudieshavepointedouttheimportanceofunderstandingthe
intentiontoadopt(Choi&Kim,2016;Chuahetal.,2016;Dutotetal.,2019;Wuetal.,2016;Baba,
Baharudin,&Alomari,2019),wherebytheauthorsdevelopanintegrativemodelbasedonwell-
diffusedconstructs.Thisstrategy,providingtherobustnessofthemodelandensuringreliability,has
beensuccessfullyusedinotherstudies(Dutotetal.,2019;Hsiao&Chen,2018).Forinstance,Hsiao
andChen(2018)integrateddifferentconstructsrelatedtoperceivedvalue,appearance,hardware,and
software.Alongthesamelines,Dutotetal.(2019)integratedTAMandPerceivedAffectiveQuality
withotherconstructs.Also,Wuetal.(2016)integratedTAMwiththeunifiedtheoryofacceptance
anduseoftechnology,innovationdiffusiontheory,andusedTAMwiththeinclusionofthevisibility
construct(Chuahetal.,2016).Previousstudieshighlightedtheneedtoincorporatemoderatingfactors
inanintegrativemodel(Choi&Kim,2016;Dutotetal.,2019).Inthisregard,theliteratureconcerning
the relationshipofTAMtoothervariables, suchascontrolvariables likegender,wasnecessary
(Dutotetal.,2019;Wuetal.,2016).Inaddition,thereisalivelydebateaboutwhethergenderaffects
intentiontoadoptthesmartwatch(Chuahetal.,2016;Dutotetal.,2019).Thevalueandimportance
ofanumberofvariablesarebeingdiscussedandestablishedinthesmartwatchadoptionliterature.
Forexample,Chuahetal.(2016)reportthatPUandvisibilityinfluencesmartwatchadoption.In
anotherstudy,concerningtheintentiontoadoptsmartwatches,Wuetal;(2016)showednosignificant
effectoneaseofuse,butdiscoveredthatgenderhadnoinfluenceontheintentiontoadopt.More
recently,Dutotetal.(2019)appliedamodelbasedonTAM,perceivedaffectivequality,andother
constructsliketrust,mobility,andavailabilityinthreecountries(China,France,andThailand.)The
authorsreportedthattherearesubstantialdifferencesbetweencountriesandgenderintheadoption
ofsmartwatches.SomestudiesmeasuretheimpactonIntentionToUseasmartwatchof(1)design,
size,anduniqueness(Dehghani&Kim,2019),(2)emotionalorfunctionalcommunications(Krey,
Chuah,&Ramayah,2019),(3)hardware/softwarebenefitscombinedwithvalues(Hsiao&Chen,
2018),or(4)mediationmodel(Chuah,2019).

Attitude Towards Using (ATU)
AccordingtotheTAM,theATUisadependentvariablemeasuringthepositiveornegativevalence
ofindividualsregardingtheuseofatechnology(Davis,1989;Davisetal.,1989),determinedbytwo
independentconstructs:perceived-ease-of-useandperceived-usefulness.

Perceived-ease-of-Use (PeU)
PEUreferstothefeelingsofanindividualintermsofwhethertheuseofatechnologicalsystem
isviewedasbeingfreefromeffort(Davisetal.,1989;Venkatesh&Davis,2000)andhowreadily
anindividualcanbecomeskilfulatusingthistechnology.PEUisahugepredictorofATUdigital
technology(Kabbiri,Dorac,Kumard,Elepue,&Gellynck,2017).Mitaletal.(2018)arguethatPEU
hasapositiveinfluenceonusers’attituderegardingIoTadoption.Theeasieranindividualperceives
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smartwatchusagetobe,themorepositivelytheindividualwillviewthedeviceandhaveapositive
Attitude-towards-Usingit.Buildingonpreviousresearch,theauthorssuggestthat:

Hypothesis One: PEU has a direct, positive, and significant impact on ATU.

Perceived-usefulness(PU)measurestowhatdegreetheuseofa technologyisperceived
as improving personal or professional performance (Venkatesh & Davis, 2000), allowing
userstoperformbycompletingtasksintime,increasingtheirefficiencyandproductivity.The
authorsredefinethePUofsmartwatchesastheextenttowhichaconsumerbelievesthatusing
asmartwatchincreaseshisorherpersonalefficiency,suchasbeingmoreorganizedandmore
productive.(Kulviwat,Bruner,Kumar,Nasco,&Clark,2007).TAMsuggeststhattechnologies
areperceivedasmoreusefulwhentheyareeasiertouse.Severalstudiesconfirmthesignificant
andpositiverelationshipsbetweenPEUandPU(Chuahetal.,2016;Liu&Yu,2017).Forthe
purposesofthisresearch,themoreusersconsiderthesmartwatchaseasytouse,themorethey
findituseful.Perceived-playfulness(PP)isrelatedtoPEU,ascustomersaremorelikelytouse
aninnovationiftheyfinditsimpletouseandenjoyable(Davisetal.,1989).Fosso-Wambaet
al.(2017)validatethispositiverelationforsocialmediaacceptanceinworkspacesandKabbiri
etal.(2017)formobilephones.Thus,theauthorspostulatethat:

Hypothesis Two: PEU has a direct, positive, and significant relationship with PU.
Hypothesis Three: PEU has a direct, positive, and significant relationship with PP

Perceived-Usefulness (PU) on ATU
Considered to be one of the two main variables of the TAM (Davis, 1989), PU is an extrinsic
motivatorconsideredasaninfluentialantecedentoftheacceptanceofnewtechnology.PUisdefined
as“Thedegreetowhichapersonbelievesthatusingaparticularsystemwouldenhancehisorherjob
performance”(Davis,1989,p.320).Mitaletal.(2018)confirmtheimpactofPUonattituderegarding
theadoptionofIoT.Similarly,WangandSun(2016)proposeapositiverelationshipbetweenPU
and“attitude”inrelationtotheadoptionofgameplaybytheelderly.Inlinewithpreviousstudies,
theauthorshypothesizethat:

Hypothesis Four: PU has a direct, positive, and significant impact on ATU

Perceived-Playfulness (PP)
Thepleasuretousesmartwatchesisnotsimplyderivedfromowningawell-designedwatchbutfrom
otherfactors,includingentertainmentvalue.Hence,adeeperlevelofanalysisisrequiredtocapture
theperceived-playfulnessconstruct.Playfulnessfocusesonhedonicmotivationandisakeyfeature
ofsocialrelationships.PPmeasurescustomerperceptionsduringtheirinteractionwith,forexample,
digitalsolutionsbasedontheirfocusofattention,theircuriositylevel,andwhethertheinteraction
isperceivedasenjoyableand interesting (Moon&Kim,2001).Researchonwebsites (Moon&
Kim,2001)orsocialnetworkingsites(Chang,Hung,Cheng,&Wu,2015)suggeststhatPPcould
positivelyimpactATU.Indeed,PPiscrucialfortheadoptionofdigitalsolutionssuchasinformation
searchingwebsites(Chun&Tan,2004)orinstantmessaging(Luo,Gurung,&Shim,2010).Inline
withpreviousstudies,theauthorshypothesizethat:

Hypothesis Five: PP has a positive, significant, and direct effect on ATU
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Perceived-Connectivity (PC)
AccordingtoVenkateshetal.(2003),social-influencemeasuresanindividual’sperceptionofthe
influenceofotherswhenitcomestoadoptinganewtechnology.TheTheory-of-Reasoned-Action
demonstratestheinfluenceofsubjectivenormsandattitudesonindividuals’behaviour.Basedon
Rogers (2003), “diffusion-of-innovation” success is directly linked to thenumberof individuals
usingtheinnovativetechnology;themorepeopleuseit,themoretheinterestandacceptancelevelof
newtechnologywillincrease.AccordingtoLuo,Gurung,andShim(2010),oneofthedeterminants
ofuseracceptanceisperceived-connectivity(PC),whichmeasuresthenumberofpeople,suchas
family,colleagues,orfriends,whoalsousethesametechnology.PChasahugeinfluenceonthe
acceptanceofdigitaltechnologies(Strader,Ramaswami,&Houle,2007).Indeed,thelevelofadoption
ofatechnologybyothers,especiallycloserelativesorfriends,caninfluenceuseracceptance.Lou,
Luo,andStrong(2001)highlighttheimportanceofacriticalmassofusers,resultinginpotential
interconnectionsandleadingtoadoption.Thisphenomenonisnotnew.KatzandShapiro(1986)found
thatacceptanceoftechnologyisdirectlylinkedtothenumbersofusers,forexample,ofcommunication
technologies.Itisclearthattheperceivednumberofusers,suchascolleagues,friends,orfamily,
willimpacttheperceivedvalueofatechnologybeingused(Straderetal.,2007).Infact,PCdirectly
influencesPEUandPU(Luoetal.(2010).TheseresultsareconfirmedbyFosso-WambaandAkter
(2016),whofoundthatPCimpactsdirectlyandpositivelyontheATUsocialmedia.Thus,theauthors
proposethefollowinghypotheses:

Hypothesis Six: PC has a direct, positive, and significant impact on PU.
Hypothesis Seven: PC has a direct, positive, and significant impact on PEU.
Hypothesis Eight: PC has a direct, positive, and significant impact on ATU.

Moderating effects
Gender
Auser’sgendercanbedecisivefortechnologyacceptance(Gefen&Straub,1997)anditsinfluence
shouldnotbedisregarded.Manystudieshavemeasured themoderatingeffectofgenderonnew
technologyadoption(e.g.Leong,Ooi,Chong,&Lin,2013).VenkateshandMorris(2000)confirmthat
females’adoptionofnewtechnologiesismoreinfluencedbyPEUwhereasmalesaremoreinfluenced
byPU.SeveralstudiesdemonstratethemoderatingeffectofgenderonPP(e.g.Rodríguez-Ardura
&Meseguer-Artola,2018).However,attitudestowardusingasmartwatch(usefulness,ease-of-use,
perceived-playfulness)areverysimilarregardlessofgender,astheleveloftechnologyismoreor
lessidenticaltoSmartphonetechnology(Pechtelidis,Kosma,&Chronaki,2015).Inaddition,many
authorsfoundthatgenderhadnoinfluenceonadoption(e.g.Leongetal.,2013).

Age
Researchershavefrequentlyanalyzedtheinfluenceofageonindividualbehaviourandincludeitasa
moderatorofrelationshipsintheTAM(Chung,Park,Wang,Fulk,&McLaughlin,2010).Theelderly
areconsideredtohavelesspropensitythantheyoungergenerationtoadoptinnovativeproducts.In
termsofPC,olderusersaremoreimpactedbythebehaviourofothers(Sun&Zhang,2006),especially
ifothersconfirmease-of-use(Chungetal.,2010).Wagner,Hassanein,andHead(2010)findadirect
relationshipbetweenadvancedageandnegativeattitudestoinnovations.Anumberofresearchers
havemeasuredthemoderatingeffectofageonPEU(e.g.Liébana-Cabanillas,Sanchez-Fernandez,
&Munoz-Leiva,2014),emphasizingthefactthatPEUiskeyfortheoldergeneration,whoarenot
typicallyconfidentintheiruseofinnovativetechnology.Severalempiricalstudieshaveconcluded
thatyoungpeopleintegratemobilephonesintotheirdailyliveswhileolderpeoplegenerallyusethem
asasymbolofsocialstatusandforbasicfunctions,whichisalsothecaseforthesmartwatch(Skog,
2002).Finally,basedonTAM,ageinfluencestheadoptionofinnovativetechnology.
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Country
Thepurposeofthisstudywasalsotoanalyzetheimpactofcountryontheacceptanceofinnovative
products(Khan,Hameed,&Khan,2017;Changchit,Lonkani,&Sampet,2018).McCoy,Galletta,
andKing(2007),havinganalyzed20countries,recommendconsideringtheinfluenceofculture
whenusingTAM.Kim,Urunov,andKim(2016)demonstratethedirectandsignificantimpactof
cultureonPU,PEU,andIntention-to-Use.

Allhypothesesaresummarizedintheresearchmodel(Figure1).

DATA CoLLeCTIoN

Thisstudyusesacross-sectionalsurveydesignapproachtotesttheauthors’hypotheses(Appendix
A).Basedonanintensiveliteraturereview,aweb-basedsurveywascreatedfordatacollectionfrom
smartwatchownersandusersinfourdevelopedcountries:UK,USA,Germany,andFrance.According
toReynolds,Simintiras,andDiamantopoulos(2003),whentheresearchobjectiveistoexamineat
acrossnationallevelifthemodelcanbegeneralized,anon-probabilityapproachisacceptable.The
datacollectionprocess,carriedoutfrom7thto31stMay2017,wasconductedbyaleadingmarket
researchprovider,SurveySamplingInternational(SSI),usingitspanels.Aninvitationdescribing
theobjectiveofthestudywassenttoallpanelmembersowningasmartwatch.Inresponsetothis
invitation,2,365panelmembersagreedtoparticipateinthestudy.Attheendofthedatacollection
process,1,197validquestionnaires(297inGermany&UK,300inFrance,and303intheUSA)had
beenreceivedwhichwerefullycompletedandsuitableforfurtheranalysis,providingaresponserate
of51%.Items(seeAppendixA)derivedfrompriorstudieswereadaptedtoourresearchsettingusing
a7-pointLikertscale,fromstrongly-disagree(1)tostrongly-agree(7),tomeasurethefollowing:
perceived-usefulness,perceived-ease-of-use,andattitude-towards-using(Davis,1989),Perceived-

Figure 1. Research Model
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Playfulness (Moon & Kim, 2011), and finally Perceived-Connectivity (Luo, Gurung, & Shim,
2010).ThequestionnairewascreatedinEnglishandtranslatedintoGermanandFrenchandthen
proofreadbyforeignresearchers,includingboththeAmericanandUKversions,andafinalcheck
wasconductedusingSSI.Asregardsthesamplecharacteristics(seeAppendixB),menrepresent53
percentofrespondentsintheUK,52percentinFrance,and51percentintheUSA;inGermany,
menandwomenareequallyrepresented(50%).Inallcountries,themajorityofrespondentswere
lessthan35yearsold(58-62%),livedincitieswithmorethan50,000residents(53-60%),withafull-
timejob(61-75%),mainlywithmanagementresponsibilities(53-56%),exceptintheUSA,wherethe
occupationalcategoriesdifferedmorewidely,assmartwatchownershipismorewidelydistributed
throughallstrataofthepopulation.Between61-71percentboughtthemselvestheirsmartwatch,had
useditforlessthansixmonths(55-66%)anduseditseveraltimesperday(92–93%).

reSULTS

Thereliabilityofthemodelwascontrolled:TheCronbach’sAlphaandtheloadingofeachitemwere
abovetherecommendedthresholdof0.7(AppendixA).Theauthorsachievedconvergentvalidityby
verifyingthattheaverage-value-extractedofeachvaluereachedtheminimumthresholdrecommended
of0.5(AppendixA).Thediscriminantvaliditywasverifiedbycheckingthecross-loadingvaluesand
bycontrollingthatthesquarerootsoftheaverage-value-extractedoftheconstructweresuperiorto
thecorrelationsofthisvariablewiththeothervariables(AppendixC).Ourevaluationconfirmsthe
validityandreliabilityoftheoutermodel.

TheR2,f2,andQ2oftheconstructswereverifiedtotesttheinnermodel.Severalparameterswere
usedtoevaluatetherelationshipsbetweenvariablessuchaspathcoefficient(PCo>at0.200),t-value
(>at1.96),andp-value(<at0.05).Theexplainedvariances(R2)oftheendogenousvariableswere
examined.Ourmodelexplains48.2percentofATUdeterminedbyPU(H4),PP(H5),PC(H8),and
PEU(H1).Thesizeeffectsf2ofPEU,PU,andPCareconsideredtobelowandaremoderatedforPP.
TheR2(0.524)showsthatthemodelexplainsasignificantamountofthevarianceofPUdetermined
bytwoconstructs:PEU(H6)andPC(H2).Bothvariables,withaf2at0.234(PC)and0.584(PEU),
haveahugesizeeffectonPU.PConlyexplains7.4percentofPEU(H7)withaloweffect(f2=
0.08).Finally,theR2ofPPat28.7percentisexplainedbyPEU(H3).Thef2(0.402)confirmsthe
significantimpactofPEUonPP.AblindfoldingprocedurewasruntocontroltheStone-Geisser’s
Q2.Valueswereallabove0withabetterpredictiverelevanceforATU(0.372)andPU(0.326).The
quality of the hypothetical model is both confirmed by standardized-root-mean-square-residual
at0.047,belowtherecommendedthresholdof0.1,andby“Normed-Fit-Index”at0.91abovethe
acceptablefitof0.9.Resultsconfirmedthatthemodelisfreeofcommonmethodbiasasallvariance
inflationfactorsarebelowtherecommendedthresholdof3.3(AppendixD).

Finally,asindicatedinTable1,allhypothesesarevalidatedfortheglobalmodel(S=Supported).

Moderating effects
Tocontrolthemoderatingeffectsofgender,age,andcountryonthevariablesexplainingattitude-
towards-using (ATU), the multi-group-analysis procedure of SmartPLS3 software was used,
highlightingthesignificantdifferenceswithineachgroup.ThevariabilityofthePathCoefficients,
thetandp-values,wereanalyzedusingtheBootstrappingprocedure.

Gender
Findings confirmed that gender has no impact on the relationship of PC, PP, and PU on ATU.
Nevertheless,apositive,direct,andsignificantimpactforfemaleswashighlightedfortherelationship
betweenPEUandATU,whereastheimpactisnotsignificantformales.
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Age
NomajordifferenceswerefoundregardingtheimpactofageontherelationshipsofPPandPUon
ATU.Nevertheless,differencesarehighlightedfortheimpactofPCandPEUonATU,asresults
forrespondentsbetween41-50yearsoldforPCand31-40yearsoldforPEUdifferfromtheother
ageranges.

Country
Oneofthepurposesofthisstudywastohighlightpotentialdifferencesregardingtheacceptability
ofthesmartwatchaccordingtothecountryoforigin.TheimpactsofPCandPPonATUarepositive
andsignificantacrossallcountries.Nevertheless,PEUhasapositiveimpactonlyinthecaseofthe
twoAnglo-Saxoncountries:theUKandUSA.TheimpactofPUonATUispositiveforallcountries
exceptfortheUSA.

DISCUSSIoN AND CoNCLUSIoN

Thisstudyaimstoshedlightontheperceptionsofsmartwatchowners.Thepurposeis(1)todiscover
theeffectofvariablesexplainingATU,(2)tocheckthepotentialinfluenceofPEUonPUandPP,
(3)tovalidatetheimpactofPConPUandPEUand,finally,(4)toanalyzethemoderatingeffects
ofgender,age,andcultureonthevariablesexplainingATU.(1)Resultsconfirmedtheimpactof
PEUonATU.Nevertheless,thesizeeffectisconsideredtobelowandthePathCoefficientisbelow
therecommendedthresholdof0.200.Kabbirietal.(2017)highlightthehugeimpactofPEUon
theadoptionofmobilephones,whereasLiuandYu’s(2017)studyfindsnoimpactofPEUonthe
acceptanceofSmartphones.Chuahetal.(2016)findthatthisrelationisnotsignificantinthecontext
ofwearables,contradictingthestudydonebyMitaletal.(2018)onIoTadoption.Second,according
toprior informationsystemsresearch, theutilitarianfeature(PU) is thestrongestdeterminantof
ISacceptancedirectlyimpactingtheATU.KimandShin(2015)highlightthefindingthatthePU
ofthesmartwatchcandifferaccordingtowhetherusersconsideritasausefultechnologyorasa
fashionaccessory.Respondentsconfirmedtheperceptionoftheusefulnessofthesmartwatch.The
authors’findingsareconsistentwithpreviousresearchonIoT’s(Mitaletal.,2018)andwearable

Table 1. Test of hypotheses

Construct Predictor 
variable R2 f2 PCo t-Value p-Value Q2 H

ATU 0.482 0.372

PP 0.099 0.320 9.350 0.000 S

PC 0.047 0.180 6.977 0.000 S

PEU 0.007 0.080 2.301 0.021 S

PU 0.050 0.264 6.695 0.000 S

PU 0.524 0.326

PC 0.234 0.347 14.794 0.000 S

PEU 0.584 0.548 22.578 0.000 S

PEU 0.074 0.052

PC 0.080 0.272 10.069 0.000 S

PP 0.287 0.198

PEU 0.402 0.536 18.684 0.000 S



Journal of Global Information Management
Volume 28 • Issue 4 • October-December 2020

9

technologies(Chuahetal.,2016).Third,theauthors’findings,reinforcingtheimportanceofthePP
constructonATU,arealignedwithpreviousresearch(Lin,Wu,&Tsai,2005;Straderetal.,2007;
Fosso-Wamba&Akter,2016),confirmingthattheadoptionandeffectiveuseofthetechnologyby
acriticalmassofuserscanhaveapositiveimpactonusers’behaviour.(2)Theauthors’findings
reinforcetheinfluenceofthePEUandconfirmitsstrongeffectonPU(Venkateshetal.,2003;Wang
&Sun,2016;Chuahetal.,2016).TherelationbetweenPEUandPPisstrong,andthesefindingsare
alignedwithotherstudies(e.g.Moon&Kim,2001).(3)FewstudiesusetheconstructofPC,and
mostofthemfocusonprofessionalbehavioursandnotonindividuals(Luoetal.,2010).Respondents
confirmthatmorethan35percentoftheircolleagues,46percentoftheirfriends,and40percentof
theirfamilymembersuseasmartwatch.Thesepercentagesconfirmthehighdegreeofconnectivity
oftherespondentsnearenvironment.Indeed,whensmartwatchusersnoticethatothersareusingthe
sametechnology,theycaneasilyandquicklyaccessinformation/support.Thefindingsdemonstrate
thedirect impactofPConPUandPEUconfirmingapreviousstudy(Luoetal.,2010). (4)No
differenceswerefoundintheimpactofPC,PP,andPUonATUonthemoderatingeffectofgender.
SomestudieshavealreadyintroducedagenderperspectivewhentestingtheTAM,andtheirfindings
confirmnogenderimpacts(Arruda-Filhoa,Cabusas,&Dholakia,2010).Thislackofmoderating
effectofgendercanbeexplainedbythefactthatsmartwatcheslookliketraditionalwatches(Wuet
al.,2016)andworkinthesamewayasaSmartphone,explainingtheiracceptancebybothgendersin
termsofconnectivity,usefulness,andplayfulness.However,theimpactofPEUonATUisrejected
bymalesandvalidatedbyfemales.Theauthors’resultsarealignedwithTerzisandEconomides’
(2011)studyoncomputer-basedassessment.Indeed,PEUismoresalientforfemalesthanformales
(Wang&Sun,2016).Thisfindingconfirmsresultspublishedbyotherresearchers(e.g.Hur,Kim,
&Kim,2012).Inconclusion,eventhoughsmartwatchesworkinthesamewayasthesmartphone,
PEUisconsideredbyfemalesaskey.Asregardstheageoftherespondent,nomajordifferences
werehighlightedfortheimpactbetweenPPandPUonATU.Thisresultcontradictsthefactthat
youngerusersareusuallymoresensitivetoEnjoymentthanolderonesandthatyoungerusersare
lesssensitivetoUsability.Nevertheless,smartwatchusersaretodayconsideredasearlyadopters,
sharingsimilarperceptionsregardingtheproductregardlessofage.Previousresultsconfirmthat
therelationbetweenPPandATUisnotmoderatedbyagefortheacceptanceofwearables(Wuet
al.,2016).Thus,theauthors’findingsareconsistent.However,therelationshipofPCwithATUwas
rejectedbythe41to50yearsoldcategory.Theserespondents,consideredas“digitalimmigrants”,
bornbefore1981,donotnecessarilyhavetechnologicallyskilledpeers.Thefirstexplanationcould
bethattheirfriendsinthesameagegrouparenotnecessarilyequippedandtheirchildrenaretoo
youngtoconvincethemtoadoptthisnewtechnology.Nevertheless,thefactthattheirpeerscannot
providethemwithsupportseemsnottobeanissue,confirmingtheirprofileasearlyadopters.The
relationbetweenPEUandATUispositiveforrespondentsagedbetween31-40yearsoldbutrejected
forallotheragegroups.This finding isconsistentwithastudydoneon theadoptionofmobile
healthservices(Zhao&Zhou,2018),wherePEUisperceivedasmoreimportantforthemiddle-
agedpopulation.Theaimofthecurrentstudyistoconsiderthepotentialdifferencesbetweenthe
Westerncountriesselected.TheresultsconfirmthattheimpactsofPCandPPonATUarepositive
andsignificantacrossallcountries.However,therearesomeimportantdifferences.Findingsconfirm
thattheimpactofPUonATUisvalidatedfortheUK,Germany,andFrancebutnotfortheUSA.
Thiscouldbeexplainedbytherespondents’profiles,giventhatmostUSrespondentsdidnothave
managementresponsibilitiesandthequestionsmeasuringtheutilitarianconstructweremorefocused
ontheirprofessionalactivities(usefulfortheirjob,improvingtheirproductivity,etc.).Inaddition,
ChoiandTotten(2012)demonstratethattheimpactofPUontheadoptionofmobileTVisless
importantintheUSAthaninSouthKorea.Finally,theresearchalsoconfirmsthattherelationship
betweenPEUandATUisnotvalidatedforFranceandGermany,buttheauthorsdidfindanimpact
fortheUKandUSA.SeveralresearchershaveanalyzedtheimpactofcultureonPEU(McCoyet
al.,2007)andthisstudy’sresultsarealignedwithapreviousstudypublishedbySmithetal.(2013)
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ononlineshoppinginGermany,USA,andNorway.Rufin,Belanger,Molina,Carter,andFigueroa
(2014)confirmtheeffectofPEUontechnologyadoptionintheUSA,whereasthisrelationshipis
notconfirmedinSpain.Finally,ourresultsconfirmtheanalysisdonebyHofstede(1989),inwhich
theUKandUSAreceivesimilarscoreswhencomparedtoothercountrieswithdifferentcultures.

Theoretical And Managerial Implications, Limitations, And Future research
Thisstudyhasimportantimplicationsforbothacademicsandmanagersintheinformationsystems
fieldandespeciallyinthedomainofwearabledevices.Oneofitstheoreticalcontributionsisthe
investigationofsmartwatchusefromaculturalperspective.BasedonasurveybyChildlow,Ghauri,
YeniyurtandCavusgil (2015)of285articles,only5.78percentextended their research to four
countries.Therefore,our studycontributes to improvingknowledge regarding thecross-national
analysis.Furthermore,thisresearchrepresentsacontributiontoexistingknowledgeonthefieldof
technologyacceptance,astheresearchersaddressagapintheliteraturebyintegratingtwohuman
aspects’ variables into the TAM: “Perceived-Connectivity” and “Perceived Playfulness” when
measuringthelevelofacceptanceofthesmartwatch.Inaddition,thestudy’sresultshighlighttherole
ofculture,gender,andageasmoderatorsandemphasizetheimportanceofintegratingthemwhen
studyingtheacceptanceoftechnology.Finally,thisresearchconfirmsthereliabilityandaccuracyof
themodelproposedanditsrelevancewhenanalysingdifferentcountries.

Thepracticalimplicationsofthestudywillbeofbenefit tothosewhomanageandpromote
wearabledevicessuchassmartwatches.Thestatisticalresultssupportthecrucialroleoftheutilitarian
and hedonic functionalities of the smartwatch. Thus, managers should, when communicating
informationaboutthesmartwatch,focusonitsusefulnessandplayfulnessaspectsratherthanease-
of-use.Indeed,resultsconfirmthelowerimpactofperceived-ease-of-useforthesmartwatchmaybe
becauseconsideredasanextensionofthesmartphone.Inaddition,theresultssuggestthatmanagers
shouldconsidertheimportanceofperceived-connectivityandthereforedevelopandmaintainaclose
linkwithearlyadoptersorinfluencers.Indeed,theseuserscontributetospreadingpositivefeedback
onproductsandincreasethepotentialrateofadoption.Finally,duetotheconsistencyofresults
acrosscountriesanalysed,thisresearchconfirmstheaccuracyofaninternationalbusinessapproach
forsuchproducts.Inaddition,thefindingsshowthatmoderatorssuchasageandgenderhaveonly
aminorimpact,emphasizingthefactthat,atanearlyadopterstage,managersdonotnecessarily
needtoconsiderthem.Inaddition,culturedoesnotreallyimpactontherelationshipsofthemodel,
confirmingthatinternationalcorporationsmightstandardizetheirproductswithoutbeingobliged
toadaptthemtolocalculture.

This study has several limitations. First, the authors focus on unbranded products, and the
results could have been impacted by brand attachment/brand love and also by the relationship
betweenconsumerattitudesandbrandidentification.Second,thestudyfocusesonoccidentaland
developedcountries(France,Germany,UK,andUSA),buttheAsiancontinent(thirdregionforthe
smartwatchesmarket4)andtherestoftheworldincludingdevelopingcountries,ingeneral,arenot
represented.Finally,onlytwoconstructsmeasuringthehumanaspectshavebeenintegratedintothe
TAM(PlayfulnessandConnectivity).Thus,anyfuturestudiesshouldreplicatethemodelwithusers
ofaspecificbrand,conductalongitudinalanalysistomeasuretheevolutionoftheimpactofPCon
themodel,extendthestudytoAsianandordevelopingcountriesandanalyseotherhumanaspect
variablessuchastrustforexample.
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APPeNDIX A

Table 2. Items- Reliability abd Convergent validity

Variable Items Loadings Alpha 
Cronbach AVE

PC

Mostofmycolleagues,friendsandfamilymembersusea
smartwatch 0.896 0.896 0.763

Amongthecolleagues,friendsandfamilymembersI
communicatewithregularly,manyuseasmartwatch 0.877

Alargepercentageofmycolleagues,friendsandfamily
membersuseasmartwatch 0.900

Frommyobservation,thenumberofsmartwatchusersislarge 0.819

PU

Usingmysmartwatchhelpsmeconnectwithothers
instantaneously 0.809 0.867 0.653

Usingmysmartwatchimprovestheefficiencyofmydecision
making 0.812

Usingmysmartwatchincreasesmyproductivity 0.826

Theuseofmysmartwatchhelpsmetoaccesstoservicesand
information 0.792

Ifindmysmartwatchtobeusefulinmyworkanddailyactivities 0.803

PEU

Theusageguidelinesofmysmartwatchareclearand
understandable 0.864 0.821 0.736

Theuseofmysmartwatchdoesnotrequirealotofmentaleffort 0.828

Ifindmysmartwatcheasytouse 0.880

ATU

Usingmysmartwatchisagoodidea 0.910 0.922 0.810

Usingmysmartwatchiswiseidea 0.902

Iliketheideaofusingmysmartwatch 0.899

Usingmysmartwatchispleasant 0.889

PP

Usingthesmartwatchgivesenjoymenttome 0.863 0.874 0.725

Usingthesmartwatchgivesfuntome 0.864

Usingthesmartwatchkeepsmehappy 0.862

Usingthesmartwatchstimulatesmycuriosity 0.817
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APPeNDIX B

Table 3. Distribution of participants per country

Country France Germany UK USA TOTAL

Respondents invited 731 492 503 639 2365

Sample collected 300 297 297 303 1197

Response Rate 41% 60% 59% 47% 51%

Nbr % Nbr % Nbr % Nbr %

Male 157 52% 149 50% 140 47% 147 49% 593

Female 143 48% 148 50% 157 53% 156 51% 604

18-24yearsold 75 25% 71 24% 63 21% 79 26% 288

25-34yearsold 99 33% 114 38% 113 38% 108 36% 434

35-44yearsold 66 22% 58 20% 64 22% 52 17% 240

45-56yearsold 53 18% 40 13% 36 12% 30 10% 159

57plus 7 2% 14 5% 21 7% 34 11% 76



Journal of Global Information Management
Volume 28 • Issue 4 • October-December 2020

18

APPeNDIX C

Table 4. Discriminant Validity

ATU PP PC PEU PU

ATU 0.900

PP 0.616 0.852

PC 0.458 0.391 0.874

PEU 0.468 0.536 0.272 0.858

PU 0.626 0.694 0.496 0.642 0.808
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APPeNDIX D

Table 5. OUTER VIF values

VIF

AT1 3.3

AT2 3.1

AT3 3.1

AT4 2.8

PC1 3.2

PC2 2.5

PC3 3.2

PC4 1.9

PEU1 1.9

PEU2 1.7

PEU3 2.0

PP4 2.3

PP5 2.3

PP6 2.3

PP7 1.9

PU1 1.9

PU2 2.0

PU3 2.1

PU4 1.8

PU5 1.9

Table 6. INNER VIF values

ATU PC PEU PP PU

ATU

PC 1.3 1.0 1.1 1.1

PEU 1.8 1.1 1.1

PP 2.0

PU 2.7
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