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ABSTRACT

Thisstudysoughttoanalysewhetherbrandtrustandtechnologyreadinessinfluencethewillingness
touse(WTU)autonomousvehicles(AVs)inBrazil.Asurveywasappliedwithpotentialconsumers,
andtheresults,basedon213respondents,indicatedthatthereisastrongcorrelationbetweenbrand
trustandWTUAVsofthesamebrandaswellasbetweentechnologyreadinessandWTUAVs.
Whenconfrontedthroughmultiplelinearregression,brandtrustplayedamorerelevantrolethan
technologyreadinessoverWTUAVsforthe11brandstested.Whencomparinginformationtechnology
companies(ITCs)andautomobilemanufacturers,whilethefirsthaveahigherlevelofaveragebrand
trust,thepreferenceinWTUAVsrestsontraditionalautomakers.Thus,theresultsofthisstudymay
contributeonhowbrandmanagerscouldexploretheirbrandsstrengthsinregardtoconsumer’strust
whensuchproductsbecomeavailableinthefuture.
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1. INTRodUCTIoN

Thearrivalofautonomouscars(AVs)maygenerateaconsiderableimpactonthesecularautomotive
industry.Researchersonthesubjectclaimthatitmaybethemostdisruptivechangeinthisindustry
sinceitscreationbyKarlBenzin1886andpopularizationbyHenryFord(FagnantandKockleman,
2015;Cavoli,Phillips,CohenandJones,2017;Burns,JordanandScarobough,2013).

AVdevelopmentprojectsarebeingdrivenbothbycompaniessuchasGoogle,Uber,Intel,Baidu,
Apple,andotherswhoarefocusedonthesoftwareintelligencebehindtheautomotivebodyandin
findinganichetoapplytheirinformationprocessingcapacitywithtraditionalcarmanufacturerssuch
asFord,BMW,Toyota,Volvo,GeneralMotors,amongothers,whoarenotinterestedinbecoming
hardwaresuppliersfornavigationalintelligenceincorporatedintheirvehicles.Also,AVdevelopment
isbeingdrivenby“hybridcompanies”forwhichinformationtechnology,connectivity,andautomotive
engineeringareanintegrateddevelopment.ThislattercategoryisrepresentedprimarilybyTesla
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MotorsaswellasbyotherexamplessuchasArgo.AIandAurora.Also,thereare“under-the-hood”
componentcompaniessuchasBoschandAptivwhoareseekingtoexpandtheirperformancein
thecomponentsthataretobesuppliedtotraditionalautomakersornewentrants.(Goodall,2014).

Itisassumedthatthepotentialconfrontationbetweencompaniesfromdifferentsectorscanbe
influencedbytheprevioustrustconsumershaveinthesebrands.Onotherhand,personalcharacteristics
towardstechnologycouldalsoplayarelevantroleonpotentialconsumers’willingnesstousean
incipienttechnology.

Thisisthereasonwhytheobjectiveofthisstudyistoconfrontainnovationadoptionmodel
thatanalysesindividualacceptancefornewtechnologies-inparticular,theTechnologyReadiness
Index2.0(TRI2.0),byParasuramanandColby(2015)–andbrandtrustmeasuresandtoverifythe
influenceofbothonthewillingnesstouse(WTU)AVs.TheMultidimensionalBrandTrustScale,by
GurviezandKorchia(2003)wasused,consideringtheconstruct(brandtrust)fromtheperspectiveof
Numan(1998),whichisbasedonbothpastsuccessfulexperienceswiththebrandandonthebelief
inqualityandfutureexpectationsregardlessofhistory.

Insummary,weaimedtoassess(1)whetherbrandconfidenceandTRI2.0influencetheWTU
autonomouscars(2)toidentifytherelevanceofbrandtrustandtheTRI2.0intheWTUautonomous
cars,(3)toevaluatehowtraditionalautomakersandinformationtechnologycompanies(ITCs)are
evaluatedintermsofbrandtrustandWTUAVs,and(4)toidentifywhichbrandshaveabetterrating
intermsoftrustandinthewillingnesstousetheirAVs.

Regarding theoretical contributions, this study brings the discussion about brand trust as
a moderator for innovation adoption. From the methodological point of view, the TRI 2.0 and
MultidimensionalBrandTrustScaleareappliedintheBraziliancontextasnopreviousstudieswere
foundforeithermodel,combinedor independently,neitheroncountryor language(Portuguese)
levels; while the management contribution involves addressing potential AV consumers’ main
concerns,allowingmanagerstohighlightproductdevelopment(oradaptationtothelocalmarket)
andcommunicationprioritychallenges.

Thisarticle,initstheoreticalframework,brieflyintroducesAVtechnologyanddiscussesthe
constructWTUtothenexploretheTechnologyReadinessIndexinitsversion2.0and,finally,therole
ofbrandtrust.Followingarethemethodologicalproceduresandresults,aswellasfinalconsiderations
containinglimitationsandpossibilitiesforfuturestudies.

2. THeoReTICAL FRAMeWoRK

ItcanbearguedthatAVscanbeseenasanincrementalinnovationtothetraditionalautomotive
industry,havingthebasicconcept(automobile)reinforcedbycontinuousimprovementsinthesearch
forimprovement(SantaRita,deAraujo,dePaula,OliveiraLimaandViana,2010)orasaradical
innovation (Engel, Blackwell and Miniardi, 2000), reconfiguring itself as a totally new product
thatsignificantlychangesconsumerbehaviourmodels.AsRodrigues(2018b)shows,thepotential
migrationfromapropertymodeltoausagemodel-especiallyontheinstrumentaluse-andthe
reconfigurationoftherelationshipbetweenconsumersandtheircarswouldbringitclosertothe
second(disruptive)thanthefirst(incremental).

Also, the absence of past experiences that would allow a comparative analysis in order to
establishatrustlevelincompaniesthatarenotoriginallyfromtheautoindustrycouldcompromise
thepastreferencetobuildingbrandtrust(GurviezandKorchia,2003;Numan,1998)asaresponse
topotentialquestions(ethical,safetyandprivacyissues,forexample)aboutdecision-makingmodels
tobeadoptedinfutureAVs(Greene,2016).

An“autonomousvehicle”(AV)canbeunderstoodasapassengerorgoodstransportationmachine
withacomputercontrolsystemthatintegratesasetofsensorsandactuatorstoaccomplishamission
(takeitscargofrompointAtopointB) inanautonomousandsecureway(Ozguner,Stillerand
Redmill,2007,Gonçalves,2011,Bunghez,2015,Yağdereli,GemciandAktaş,2015).Inahigh-level
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autonomousvehicle(level5atSocietyofAutomotiveEngineers–SAE-scale),itisexpectedthat
itsuserwillonlyenterthedestinationorrouteandwillnotneedtotakecontrolofthisvehicleatany
time(Mladenovic,AbbasandMcPherson,2014).Inessence,anAVcanbedefinedas“avehiclethat
canperceivetheenvironment,decidetheroutetothedestination,anddrivecompletelywithoutany
humanassistance”(Bunghez,2015,page447).

Ingeneral, thebenefits linkedtoAVadoption,suchasaccidentreductionand/or trafficand
parkingoptimization,areexpectedtooutweighuncertaintyaboutethicalissues(Rodrigues,2018a)or
otherconsequencesofitsadoption(redesignofroadsystems,legalandliabilitydiscussions,increase
intelecommunicationflow,amongothers).

2.1. Willingness to Use
Theuseofwillingnesstouseasthedependentvariableismoreapplicablethanwillingnesstopayor
willingnesstobuyinthisstudynotonlybecausethetechnologyisunavailabletothegeneralpublic
butalsobecauseofthefactthataconsumptionmodelwasnotthefocus(purchasedproductvs.on-
demandservice)norwasmonetaryevaluationandjudgementbecauseit’snotpossible,atthistime,
tosetthepricingimpact(neitherinproprietaryoron-demandservicemodes).Thus,willingnessto
useisconsideredhereasthepositivepropensitytousecertaininnovation,technology,ortoolby
understandingorprojectingitscapabilitiesandlimitations.

Complementingthepointabove,itisconsideredthatthepopularizationofAVsmayimplya
reductionof43%inprivatevehicleownership,decreasingthenumberofvehiclesperfamilyfrom
2.1to1.2(SivakandSchoettle,2015)andthusjustifyingtheapproachontheuseofsuchtechnology
tothedetrimentofpurchase/buy.

At this study,willingness touseconsiders theeffectivedesireandpossibilityof technology
consumption,consideringitsprojectedbenefitsandpotentialrisks,becauseexperimentationisnon-
existent.Itdivergesfromtheintentionofuse,definedbyNorman(1984,p.365)because“theinternal,
mentalcharacterizationofthedesiredgoal”,asthenecessarystepsfortheendactivity(usageofAvs)
arenotclearandthetechnologyiscurrentlyunavailableforconsumers.Assuch,itisnotpossible
tosetthe“internalspecificationofactionresponsiblefortheinitiationandguidanceoftheresulting
activity”,Norman(1984,p.365).

AccordingtoGiffiandVitale(2017),theperceptionaboutbrandtrust–theuniqueandabstract
significanceassociatedwithbrandsfromparticularconfigurationsofproductcharacteristicsandthe
firms’effortstocreatemeaningforthesebenefits(Park,MilbergandLawson,1991)–impactsthe
opennesstoexperimentationwithfullyautonomousvehicles,presentingvariationsaccordingtothe
originoftherespondent.

DespitetheincreasingnumberofprojectsfrommultipleAV-orientedcompanies,ingeneral,
consumershavenoclearunderstandingaboutAVcapabilities(Abraham,Lee,Brady,Fitzgerald,
Mehler, Reimer, and Coughlin, 2016). The process of popularizing these products will be a
considerablechallengeboth from thepointofviewofpublicknowledgeabout theiroperation–
55%of3,641respondentsintheUK(PWC,2016)areawareofCAVs–andalsofromatechnical
perspective,especiallyconsideringtheco-existencebetweenAvsandnon-autonomousvehicles(Gao,
HensleyandZielke,2014).

2.2. Innovation Adoption and diffusion Models
Twouncertaintiespermeatetheintroductionofnewtechnologiesandconstitutethegreatchallenge
formanagersandmarketersindesigningtheirmarketingmix:whetherandwhentheconsumermarket
willadoptthem(Morwitz,SteckelandGupta,2007).

Avsareclosertoaradicalordisruptiveinnovationwiththepotentialtoimpactseveralaspects
ofthetransportationecosystemincludingsafetyontheroadsystemenvironment,travelplanning,
andenergyefficiency (Fagnant andKockelman,2015).Theentryof large ITcompanies in this
industrysuchasGoogleandApple,forexample,picturesnewcategoriesofproductsbeingintroduced
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throughinnovationbroughtbynewentrants,inthiscase,bycreatingtechnologicalskillsthatmerge
electronicproductsandmobilityservices(Schulze,MacDuffieandTaübe,2015).Thus,initiallywe
seenewentrantsandconsolidatedcompaniesofonesectorascompetitorsinadjacentmarketsand
later,potentially,directlyinthesamemarket.

Thereareseveralmodels thatexplore theadoptionanddiffusionof innovationssuchas the
TechnologyAcceptanceModel(TAM),theUnifiedTheoryofAcceptanceandUseofTechnology
(UTAUT), and the Diffusion of Innovations (DOI), among others. The reason for choosing the
TechnologyReadinessIndexasthedriverfortheWTUcomesfromthefactthatthismodelfocuseson
individualtraits-tothedetrimentoftheinnovativethingper se-andthus,itisabletobeextrapolated
toproductswhoseexperimentationisnon-existentorverylow,suchastheAVs.

TheTRImodelhasalreadybeenappliedinseveralcontexts(SantaRitaetal.,2010).Thisis
anotherreasonwhywechosetouseitasthebasisoftherelationalmodelofthisstudy.Thismodel,
initsoriginalversionwith36itemsinthescale,wasvalidatedforBrazilbySouza(2002).However,
novalidationwasfoundforBrazilorinPortugueseforitsupdatedversion(2.0,with16items).So,
thescaleinversion2.0haditsinternalconsistencyverified.

2.3. Technology Readiness Index (TRI 2.0)
TheTechnologyReadinessIndex(TRI)isascaledevelopedbyParasuraman(2000)andParasuraman
andColby(2001)andupdatedbyParasuramanandColby(2015)thatidentifiesthepropensityto
adoptandusenewtechnologiesinordertofulfillgoalsinpersonallife(Meng,ElliotandHall,2010;
Durán-GarcíaandPayan,2016).Itisbasedondrivers(adoptionmotivators)andmentalinhibitors
(barrierstoadoption)thatarerelatedtothefourindependentdimensionsthatcomposeit(Souzaand
Luce,2005;SantaRitaetal.,2010).

TheformulationofthesedriversandinhibitorsconsiderseightparadoxesformulatedbyMick
andFournier(1998)onpeople’sreactiontotechnology(Duran-GarcíaandPayan,2016;Piresand
AlvesdaCostaFilho,2008):(1)Control/Chaos(2)Freedom/Slavery,(3)New/Obsolete,(4)
Competent/Incompetent,(5)Efficient/Inefficient,(6)Complete/CreatesNeeds,(7)Assimilation
/Isolationand(8)Engaging/Disengaging.

Theanalysisoftheseeightparadoxespositionsindividualsinacontinuouslinewhereoneend
representsanactivepropensityfornewtechnologyand,inanother,negativefeelingsthatimpedetheir
consideration(Duran-GarcíaandPayan,2016).Thedrivingelementswhichfavouradoption,named
contributors,includethedimensionsofoptimism(positiveviewsabouttechnologyandthepossibility
ofgreatercontrol),flexibility,efficiency(thankstoit),andinnovativeness,whichisatendencyfor
apersontobeapioneerinadoptinganewtechnologyortobeanopinionleader.Ontheotherhand,
inhibitoryelements(inhibitors)involvethediscomfort-perceptionoflackofcontrolandfeelingof
oppressiontowardstechnology-andinsecurity-distrustandscepticismabouttechnologyandthe
abilitytouseitproperly.ThecombinationofTRIinhibitorsandcontributorsindicatesanindividual’s
propensitytoadoptnewtechnologies.

Itisrelevantatthistimetodifferentiatetechnologyacceptanceandtechnologyreadiness.In
thefirst,thereisavoluntaryintentiontousethetechnologyfollowedbyitseffectiveadoptionand
use.Ithascognitiveconstructs(perceivedutilityandperceivedeaseofuse)asantecedentsofone’s
attitudetowardsadoptionofthetechnology,aspresentedbytheTechnologyAcceptanceModel-TAM
(Davis,1985).Technologyreadinessisthecombinationoftechnology-relatedbeliefsandfeelingsthat
togetherdetermineaperson’sgeneralpredispositionforadoptingtechnologyproductsandservices,
perParasuraman’s(2000)explanation.Amongthedifferencesliesthefactthatreadinessencompasses
notonlycognitivecriteriabutalsoemotionalattributesfromtheconsumers(Duran-GarciaandPayán,
2016).Concomitantly,theunavailabilityoftheobjectofstudytothegeneralpublicatthetimeofthis
studyrequiresanapproachthattakesintoaccountthenon-practicalknowledgeoftheobject;thisis
anotherreasonforthepredilectionfortheTRImodel.
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Themodelhasbeenusedconsistentlyamongdifferentcultures.Thisisapositivefactorbecause
studies show that thepredisposition to acceptnew technologies is influencedby cultural values
(RoseandStraub,1998).TheTechnologyReadiness(TR)indexvariesamongindividualsandalso
istheresultofdifferentbeliefsandofseekingtopredictandexplainthetechnologyadoptionand
usepercentage(SantaRitaetal.,2010).The16itemsaredistributedinthesamefourdimensions
accordingtoTable1.

Finally,itisworthmentioningthattheperceivedriskconstruct,whichisgenerallylinkedto
theadoptionofinnovationmodelsandtotrust,iscoveredbyseminalworkslikeJacobyandKaplan
(1972),Taylor(1974)andCunningham(1967)andisincorporatedbyTRIinitsdiscomfortdimension
andnotinsecurity.Thelatterismorefocusedontheabsenceorweaknessofinformationontheuse
oftechnologyaswellasontheindividual’sabilitytouseit.SouzaandLuce(2005)openedtheir
analysisaboutdiscomfortwiththeconstraint(equivalenttosocialrisk)anddiscomfortwithfunctional
andphysicalrisk(PiresandAlvesdaCostaFilho,2008).Tokeepintegritytotheoriginalmodel,it
wasdecidedtousethefouroriginaldimensions:optimism,innovation,discomfort,andinsecurity.

Thus,withTRI2.0asatoolformeasuringindividualreadinessfortechnologywithinthescope
ofthisstudy,thefollowingwasconsideredasthefirsthypothesis:

H1: Individuals with higher scores on the TRI 2.0 scale have a greater willingness to use
autonomouscars.

2.4. Brand Trust
Trustisaprimefactorinhuman,business,andconsumerrelationsandanessentialsurvivalmechanism
intoday’ssociety.Thelackoftrustineverydayissueswouldmakethefunctioningoftheserelations,
andthereforeofsociety,impossible.Trustisalsoanessentialpartofthehumancognitiveprocess,
simplifying day-to-day life by simplifying decision-making processes. By trusting in something
orsomeone,anindividual’scognitivesystemisreleasedandresponsibilityforthefunctioningor
fulfilmentofone’sexpectationispassedontotheotherortothethinginwhichoneistrusted.

For the purposes of simplification, the trust construct will be considered from Luhmann’s
perspectiveasa“wayofreducingthesenseofcomplexity,uncertaintyandperceivedrisk”(1979,as
quotedinNuman,1998),havinginmindthedifferencepresentedbyNuman(1998)betweenbrand
trustandbrandconfidenceinwhichthesecondisbasedon“definiteevidenceorlogicaloperations
ondefiniteevidence”whilethefirst“isbasedonpartialevidence”.PerNuman’s(1998)definition,
“Trustisamentalaction.ThisactionisanexpectationwhichpersonAhasofanactorBthatthis
actorBwillactpositivelytowardsthegoalswhichthetrustingpersonAhas.Inthis,theactorB,
whohastobetrusted,hasthefreedomtoharmthetrustingpersonA.Theexpectationisbasedon
incompleteevidence”.

Theexpectationlinkedtoconfidence,inturn,isbasedondirectevidenceorlogicalconclusions
fromclearevidence.Thus,trustpermeatestheuncertaintyaboutfutureresultsandbuildsconfidence
whenitbecomesthepositiveexpectationandtakesintoaccountpasteventsorthefeelingthatnew
expectationswillbemetwhichisderivedfromthesafetyandreliabilityofpastsimilarcapabilities.

Astheobjectofthisstudy(AVs)arenotevenavailableforexperimentationandpublicopinion
isbuiltbasedonmediavehiclesandgeneralmedia,trustwouldbemoreapplicablethanconfidence.
Nevertheless,brandsusedatthisstudydohaveproductsavailableonthemarketandtheconsumersmay
(ormaynot)haveexperiencedthem,whichwouldapproximatetheirevaluationtobrandconfidence.

However,inthePortugueselanguage–inwhichthisstudywasconducted–bothlevelstrustand
confidenceconsideredbyNuman(1998)aretranslatedthesameway(“confiança”),notdifferentiating
ifthis“confiança”isbasedonasolidevidenceoronanexpectation/projection.Hence,what’sbeing
calledbrandtrustinthisstudyfocusedonAVsisactuallyacombinationofpastreferences(which
createconfidence)inthecaseoftraditionalcarmanufacturersandincompleteprojections(which
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createtrust)inthecaseofICTsandnewentrantstotheautomotivemarket.Newspecificentrants
(i.e.brandscreatedspecifically forAVs),nothavingpast references,would theoreticallybeata
disadvantageinbothinterpretationsofthetermtrustinBrazilianPortuguese.

ThedistrustofAVtechnology,accordingtoVallet(2013),wouldbelinkedtotheperceptionthat
theartificialintelligenceinchargeoftheAVswouldnothavethesamedecisionqualityashumans.It
alsostatesthat,amongthepublicconsulted,traditionalautomakerssuchasHonda,Ford,orToyota
wouldhaveapreferenceforusingtechnologycompanies.

Table 1. Technology readiness index 2.0 scale items; original copy and translated to Brazilian-portuguese (Parasuraman & 
Colby, 2015; authors)

ID Dimension Original (English) Translated Item

OPT1 Optimism Newtechnologiescontributetoabetter
qualityoflife

Asnovastecnologiascontribuemparaumamelhor
qualidadedevida.

INN1 Innovativeness Otherpeoplecometomeforadviceon
newtechnologies

Outraspessoasmechamamparapedirconselhos
sobrenovastecnologias.

DIS1 Discomfort

WhenIgettechnicalsupportfroma
providerofahigh-techproductorservice,
IsometimesfeelasifIambeingtaken
advantageofbysomeonewhoknowsmore
thanIdo

Quandorecebosuportetécnicoparaumproduto
ouserviçodealtatecnologiadeumprovedor,há
situaçõesquesintoquealguémquesabemaisdo
queeuestátirandoproveitodemim.

INS1 Insecurity Peoplearetoodependentontechnologyto
dothingsforthem

Aspessoassãomuitodependentesdatecnologia
parafazerascoisasporelas.

OPT2 Optimism Technologygivesmemorefreedomof
mobility Atecnologiamedámaisliberdadedemovimento.

INN2 Innovativeness Otherpeoplecometomeforadviceon
newtechnologies

Geralmente,estouentreosprimeirosdomeucírculo
deamigosaadquirirumanovatecnologiaquando
elasurge.

DIS2 Discomfort
Technicalsupportlinesarenothelpful
becausetheydon’texplainthingsinterms
Iunderstand

Asligaçõesdesuportetécniconãosãoúteisporque
nãoexplicamascoisasemtermosqueeupossa
entender.

INS2 Insecurity Toomuchtechnologydistractspeopletoa
pointthatisharmful

Muitatecnologiadistraiaspessoasaopontodeser
prejudicial.

OPT3 Optimism Technologygivespeoplemorecontrolover
theirdailylives

Atecnologiadáàspessoasmaiscontrolesobresua
vidadiária.

INN3 Innovativeness
Icanusuallyfigureoutnewhigh-tech
productsandserviceswithouthelpfrom
others

Normalmentepossoaprenderausarprodutose
serviçosdealtatecnologiasemaajudadeoutras
pessoas.

DIS3 Discomfort Sometimes,Ithinkthattechnologysystems
arenotdesignedforusebyordinarypeople

Àsvezespensoqueossistemasdetecnologianão
foramplanejadosparaseremusadosporpessoas
comuns.

INS3 Insecurity
Technologylowersthequalityof
relationshipsbyreducingpersonal
interaction

Atecnologiadiminuiaqualidadedos
relacionamentoshumanosaoreduzirainteração
pessoal.

OPT4 Optimism Technologymakesmemoreproductivein
mypersonallife

Atecnologiaaumentaaprodutividadeemminha
vidapessoal.

INN4 Innovativeness Ikeepupwiththelatesttechnological
developmentsinmyareasofinterest

Memantenhoatualizadosobreosdesenvolvimentos
tecnológicosmaisrecentesnasminhasáreasde
interesse.

DIS4 Discomfort
Thereisnosuchthingasamanualfora
high-techproductorservicethat’swritten
inplainlanguage

Nãoexisteummanualparaumprodutoouserviço
dealtatecnologiaqueestejaescritoemuma
linguagemfácildeentender.

INS4 Insecurity Idonotfeelconfidentdoingbusinesswith
aplacethatcanonlybereachedonline

Nãomesintosegurofazendonegócioscomuma
empresaquepodesercontatadaapenas“online”.
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For this study, the operationalization of the brand trust construct was done through the
MultidimensionalBrandTrustScale formulatedbyGurviezandKorchia(2003),which, through
aneight-itemscale, considers trustunder threedimensions: (1) credibility, (2) integrity, and (3)
benevolence. Its validation demonstrated a strong relationship between trust and consumption
commitment.

Inthiscontext,thecredibilityattributedtoabrandcomesfromitscapacitytoreachtheexpected
levelsofperformance(astheauthorsstate,“meetthetechnicalexpectationsofconsumers”)(Gurviez
andKorchia,2003,p.5),orthebrandiscapableofsatisfyingconsumer’sproduct/servicefunctional
expectations.Integrityreflectstherespectandhonestyofabrand’sclaimsagainstwhatisdeliveredto
theconsumer.Benevolenceconsidersalong-termrelationshipwithconsumerinterests,supplanting
abrandinterestintheshortterm,allowingtheconsumertoenvisionafuturesafetyperceptionina
lastingrelationshipwiththebrand.

TakingNuman’s (1998) trust construct (basedonextrapolation) - and theMultidimensional
BrandTrustScaleofGurviezandKorchia(2003),itishypothesizedthat:

H2:GreatertrustinthebrandwillpositivelyinfluencetheWTUAVsofthatbrand.

How (or how much) brand trust and the TRI mutually impact the willingness to use new
technologieshasnotbeenfoundintheliteratureeitheringeneralorforAVsinparticular.

3. MeTHodoLoGICAL PRoCedUReS

Theresearchapproachwasquantitative,usingasurveytechnique.Thebrandtrustconstructwas
measuredusingtheGurviezandKorchia(2003)MultidimensionalBrandTrustScale.

As for TRI, the “combination of positive and negative feelings about technology underlies
thedomainof technology readiness” (Parasuraman, 2000, p. 309); thus, it determines a general
predispositionofanindividualtoadopttechnologyproductsandservices.

TherelationshipbetweenthevariablesandtheirdimensionscanbeseeninFigure1.
Inaddition,WTUasadependentvariabletookintoconsiderationpreviousstudiesbyHyde,

DaltonandStevens(2017),Kyriakidis,HappeeandWinter(2015),ChoiandJi(2015),Giffiand
Vitale (2017) andGiffi,Vitale,Schiller andRobinson (2018),whoevaluated thewillingness to
useAVs.Thebrand componentwas addedwhich resulted in twoapproaches for this study: (1)

Figure 1. Relational model (authors)



International Journal of Business Strategy and Automation
Volume 1 • Issue 4 • October-December 2020

63

GeneralWTUAVsisbasedonaone-dimensionalandspecificitemand(2)WTUperbrand,from
one-dimensionalandspecificitemforeachofthe11brandsusedinthestudy.WTUisconsidered
atthisstudy,perDaziano,SarriasandLeard(2017),asarepresentationofalevelofinterestofthe
individualtowardstheobject.

3.1. Sample
Thesurveyusedaconvenientnon-probabilisticsample,menandwomenusersofindividualtransport
(owncar,taxi,Uber,Cabify,etc.).Atotalof213validandcompleteparticipationswereobtained(n
=213),90males(42.45%),122females(57.22%)and1(0.33%)withundeclaredgender.

Responseswereachievedthroughasnowballtechnique,sponsoredadsonFacebookandGoogle,
aswellasprintedquestionnaires(laterdigitized)ineventsandlectures.

3.2. Method and data Collection Instrument
ThesurveywascarriedoutusingtheQuestionProonlinetoolandprintedquestionnairesthatwere
deliveredandcollectedbytheresearcherssoonaftertheircompletion;theanswerswerelaterinserted
intheonlinetooltofacilitatedataextraction.Theconstructswereoperationalizedthroughvalidated
scalesandpreviousstudiesandlevelledusingafive-pointLikertscalewhichisrecommendeddue
toeaseofconstructionbytheresearcherandunderstandingbytherespondent.

Abacktranslationprocedurewasadopted.ThetranslationoftheitemsfromEnglishintoBrazilian
Portuguesewasperformedby aBrazilianPortuguesenative speaker andEnglish teacher.When
completed,thetextwassenttoanotherBraziliannativetranslationprofessionalwithahighdegree
ofEnglishproficiencyforreversetranslationpurposes,presentingnecessaryconsistency.

ThewillingnesstouseAVswasconsideredundertwoprisms:“generalWTU”and“WTUby
brand”,consideringthe11brandsinvolved.Thesevariableswereinterpretedinaone-dimensional
manner.Thebrandsusedinthequestionnairewereobtainedbycrossingthoseknowntobeinvolved
inthedevelopmentofAVs(CBINSIGHTS,2017)withreportsindicatingmorereliablecarbrands
andthe20largestITCs(InformationTechnologyCompanies)intermsofrevenue,accordingtothe
Fortune500magazine(FORTUNE,2017).Theywerevalidatedthroughconsultationwithpotential
consumers,resultinginthe11brandsthatwerepartofthisstudy:Chevrolet(asGM/GeneralMotors
brand isknownandadvertised inBrazil),Volkswagen,Ford,Toyota,Fiat,TeslaMotors,Apple,
Samsung,Microsoft,Google,andUber.

OtherscalesusedforbrandtrustandtheTechnologyReadinessIndexitselfwerecheckedfor
theirconsistencyfromthetotalnumberofrespondents(n=213).

TheinternalconsistencyoftheTechnologyReadinessIndexscalewascheckedbyconsideringthe
responsesofeachindividualtothe16itemsthatcomposeit.Basedonthesedata,theTRI2.0presented
a satisfactory degree of reliability (Cronbach’s alpha = 0.769). Regarding the Multidimensional
BrandTrustScale,eachindividualevaluatedsuchconstructforthe11brandsinthesurvey.Inorder
toassesstheinternalconsistencyinitseightitemsandthreedimensions,theaveragevaluewasused
foreachitembyindividual.TheobtainedCronbach’salphainthesample(n=213)showedahigh
degreeofreliability(Cronbach’salpha=0.914).

4. deSCRIPTIoN, INTeRPReTATIoN ANd dATA ANALySIS

In thisstudy,AVnomenclaturewasusedtodesignate individualor lowcargotransport(upto8
passengers)terrestrialautonomousvehicles.Theywerechosenasacut-offoftheobjectofstudy
accordingtotheunderstandingoftheterm“car”adoptedbyCTB-BrazilianTrafficCode(Código 
de Trânsito Brasileiro),notdistinguishing,however,whetheritsusewillbeproprietary(purchase
ofanAV)orasanon-demandservice.Inaddition,onlyhighautomationorfullautomationAVs,
identifiedatlevels4and5accordingtoSAE(SocietyofAutomotiveEngineers),wereconsidered.This
isthelevelwherethevehicleisroughlycapableofdrivingitselfwithoutanyexpectedinterference
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ofahumandriver(Kyriakidisetal.,2015,Smith,2013),norisitteleoperated/remotecontrolled
(Frazzoli,DahlenandFeron,2002).

Theobtaineddatawerepreviouslytreated,eliminatingmissingvaluesandoutliers,reachingthe
sampleof213validrespondents(n=213).TheanalysisoftheserespondentssustainedH1andH2.

ThehypothesisH1(individualswithhigherscoresintheTRI2.0scaleshowsagreaterWTU
autonomouscars)issupportedasthelinearcorrelationcoefficientbetweenTRIandAVprovisionis
positiveandequalto0.357(p<0.001).InalinearregressionmodelinwhichAVsWTUisexplained
byTRI,age,educationallevel,incomeandgender,theTRIcoefficientispositiveandsignificant(β
=0.545,p<0.001).

Atthesignificancelevelof5%,itwaspossibletoidentifytwosignificantpredictors:(i)asthe
TRIincreases,theuseofautonomouscarsalsoincreases(sustainingH1);andii)inacomplementary
manner,therewasavalidinfluenceofgenderinthisrelation.Men,comparedtowomen(andkeeping
theothervariablesconstant),aremorewillingtouseAVs.Thisisinlinewithresultsobtainedin
previousstudiesbyBeckerandAxhausen(2016)andKyriakidisetal.(2015).Tables2and3present
theoutputofthemultiplelinearregressionmodelinwhichtheresponsevariable(willingnesstouse,
WTU)iscomparedwiththepredictivevariablesTRI,age,educationallevel,incomeandgender.

H2hypothesis(higherbrandtrustwillpositivelyinfluenceAVWTUofthesamebrand)isalso
supportedbyidentifyingthatthereisastrongrelationshipbetweenthosevariables(brandtrustand
WTUAVsofthesamebrand).

Answersweregroupedconsidering the threebrandswhose respondents showed thehighest
brandtrustandthethreebrandsthatpresentedtheleastbrandtrusttomeasuretheaverageWTU.It
wasfoundthatthegreaterthebrandtrust,thegreatertheWTU.TheaverageWTUamongthehigh
trustedbrandswas4.15,versustheaverageof3.15forthebrandswithlowertrust(t=11.1,p<0.001).

Inaddition,11multiplelinearregressionmodelswereperformedinordertoportraytheimpact
ofTRIandbrandtrustforeachofthebrandsusedinthestudy.ConsideringtheWTUofeachbrand
astheresponsevariableandbrandtrust,TRI,age,educationlevel,incomeandgenderaspredictor
variables,itwaspossibletoobservethatbrandtrustwassignificantforall11brands,whileTRIwas
significantonlyfortheTeslabrand(p-valueequalto0.007),aspresentedinTable3.It’spresumed
that,sinceTeslavehiclesarenotavailableinBraziland,consequently,brandtrustispotentiallytied
tobrandimage,respondentstookthisindividualperceptionasthereferencetoevaluateit.Itisworth
mentioningthattheTeslabrandistheonemostmentionedas“notknown”amongrespondents(26
outof213validresponses).

TakingintoconsiderationBrandtrustandWTUbytypeofcompany(traditionalcarmanufacturers
and ITCs), once grouped, brands Apple, Google, Toyota, Samsung and Microsoft achieved,
respectively,thetopfivepositionsintermsofbrandtrust,whileTeslaMotors,Toyota,Apple,Google,
andVolkswagen,respectively,thetopfivepositionsintermsofWTUAVs,asshowninTables4,
5and6.

Table 2. Multiple linear regression coefficients confronting the response variable - willingness to use / WTU – with predictor 
variables – TRI, age, educational level, income and gender (authors)

Variable Coefficients Std. Error t P-Value VIF

(Constant) 1,746 0,604 2,89 0,004

TRI 0,545 0,117 4,65 0,000 1,07

Age –0,017 0,008 –2,16 0,032 1,49

Educationallevel(educ) 0,0490 0,099 0,49 0,623 1,09

Income 0,120 0,071 1,69 0,093 1,55

Gender 0,503 0,115 4,37 0,000 1,05
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Respondents show a band trust predilection for ITCs in detriment to car manufacturers
(respectively4.000versus3.682),nevertheless,higherWTUAVswereproducedbycarmanufacturers
thanbyITCs(respectively3.777versus3.747).

Table 3. Multiple linear regression selected statistics

GM TOYOTA FORD VOLKSWAGEN

Coeff. P-Value Coeff. P-Value Coeff. P-Value Coeff. P-Value

(Constant) 1,69 0,023 1,85 0,011 1,55 0,039 0,71 0,355

BrandTrust 0,69 0,000 0,50 0,000 0,68 0,000 0,80 0,000

TRI 0,20 0,149 0,14 0,290 0,20 0,146 0,15 0,279

Age -0,01 0,369 0,01 0,560 -0,02 0,069 0,00 0,900

Educational
level -0,26 0,023 -0,09 0,424 -0,20 0,083 -0,11 0,326

Income 0,08 0,305 0,00 0,959 0,11 0,188 -0,01 0,892

Gender 0,12 0,364 0,07 0,557 0,20 0,128 0,14 0,284

R2 28,23% 15,88% 24,94% 31,44%

AdjustedR2 26,13% 13,42% 22,75% 29,43%

FIAT TESLA APPLE SAMSUNG

Coeff. P-Value Coeff. P-Value Coeff. P-Value Coeff. P-Value

Constant 0,32 0,688 0,04 0,953 0,88 0,296 0,19 0,820

Brandtrust 0,79 0,000 0,91 0,000 0,61 0,000 0,87 0,000

TRI 0,16 0,278 0,39 0,007 0,26 0,082 0,03 0,844

Age -0,01 0,499 -0,01 0,453 -0,01 0,394 -0,01 0,443

Educational
level -0,04 0,721 -0,07 0,557 -0,06 0,605 -0,05 0,657

Income 0,04 0,626 0,02 0,842 0,05 0,554 0,12 0,174

Gender 0,09 0,532 -0,13 0,324 0,27 0,050 0,27 0,058

R2 30,63% 44,19% 18,54% 31,20%

AdjustedR2 28,60% 42,25% 16,12% 29,19%

MICROSOFT GOOGLE UBER

Coeff. P-Value Coeff. P-Value Coeff. P-Value

Constant 1,36 0,138 1,29 0,133 0,28 0,714

Brandtrust 0,75 0,000 0,53 0,000 0,75 0,000

TRI 0,05 0,764 0,29 0,054 0,22 0,127

Age -0,02 0,142 -0,01 0,165 -0,01 0,763

Educational
level -0,19 0,157 -0,05 0,685 -0,07 0,538

Income 0,13 0,190 0,04 0,659 -0,02 0,828

Gender 0,27 0,077 0,23 0,099 0,39 0,006

R2 26,26% 16,32% 32,47%

AdjustedR2 24,11% 13,83% 30,47%
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5. FINAL CoNSIdeRATIoNS

Automakersandinformationtechnologycompaniesfaceasimilarmomentumasinformationsystems
inthe1980s:thebattlebetweenhardwareandsoftware.Whatistherelevanceofeachelementin
determiningwhomthecustomerbelongsto?Concernednottobecomeonlymechanizedmachine
suppliers, automakers seek to accelerate their innovation process against disruptive technology,
whileITCsforeseeanewdatasourceforpersonalizingtheircontentandserviceofferings.Addedto
thisisthediscussionaboutthemigrationofa‘property’modelto‘usage’(especiallyinutilitarian
situations),thusamplifyingtheimpactonmobilityrelatedindustries(insurance,realestate,health,
fuels)tounderstandthesearchforasustainablebusinessmodelinacentury-oldindustry.Arethe
carsmeanttobecometransportboxes(utilitarianapproach)oradulttoys(hedonisticapproach)?

Apart from the object of this study and its potential approaches, although considering its
peculiarities,itwasconsideredherehowanindividualcharacteristic–technologyreadiness-would
reflectthepotentialWTUofsuchtechnologyandhowpreviouslybuiltbrandtrust,byitselfand
combinedwithtechnologyreadiness,wouldaffectthisWTU.TheTRIscalewaschosenbecauseit’s
oneofthefewmodelsthatmeasuresindividualcharacteristicsindependentlyoftheinnovationitself

Table 4. Brand trust and Willingness to use (WTU) average rating among ITCs (authors)

Apple Samsung Microsoft Google Uber ITCs

Averagebrandtrust 4,278 3,869 3,866 4,222 3,764 4,000

AverageWTU 4,090 3,601 3,488 4,033 3,524 3,747

Table 5. Brand trust and Willingness to use (WTU) average rating among Automakers (authors)

Chevrolet / 
GM

Toyota Ford Volkswagen Fiat Tesla Automakers

Averagebrandtrust 3,622 3,983 3,635 3,632 3,451 3,767 3,682

AverageWTU 3,646 4,123 3,596 3,656 3,319 4,322 3,777

Table 6. Average brand trust and willingness to use brand’s line-up (authors)

Position Average Brand Trust Average WTU

1 Apple 4,278 Tesla 4,322

2 Google 4,222 Toyota 4,123

3 Toyota 3,983 Apple 4,090

4 Samsung 3,869 Google 4,033

5 Microsoft 3,866 Volkswagen 3,656

6 Tesla 3,767 Chevrolet/GM 3,646

7 Uber 3,764 Samsung 3,601

8 Ford 3,635 Ford 3,596

9 Volkswagen 3,632 Uber 3,524

10 Chevrolet/GM 3,622 Microsoft 3,488

11 Fiat 3,451 Fiat 3,319
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andwouldnotdependontheindividual’sexposuretothetechnologytosettheirattitude(notcounting
onperceivedeaseofuse,perceivedusefulnessoranyothervariablefromotherinnovationmodels).

It’s accepted that this study might have been impacted by other constructs that exist in the
relationshipbetweenconsumersandbrands,suchasbrandimage,brandequity,aswellastheories
about risk andperceived risk (Bauer, 1960).For this reason,we chose scales such asTRI, that
incorporatestheriskfactortoacertainextent-generalriskcouldbeidentifiedinthediscomfort
dimensionandpsychologicalriskintheinsecuritydimension-andtheMultidimensionalBrandTrust
ScaleofGurviezandKorchia(2003),whichportraysbothpresentandfuturetrust.

BackedbyNuman(1998),trustdoesnotnecessarilypresupposepreviousexperiencewiththe
objectofstudy(notcoincidentally,thereasonwhyTRIwaschosenasareferencefortechnology
readiness),allowingtheextrapolationofpastexperienceswithabrandforhypotheticalsituations,
likesuchbrandofferinganAV.ThetrustconstructsoughttoincorporateBauer’s(1960)physicalrisk
factor,becausethisisthemainconcernaboutAVsdocumentedintheliteratureaccordingtoCavoli
etal.(2017).So,theintentwastosimplifytheapproachwithoutneedingtoincorporatebrandimage
models,althoughthismayhaveimpactedtheperceptionaboutaspecificbrand(Tesla).

Theobjectivewasnotonlytoreplicatepreviousstudiesontechnologyacceptance-albeitwith
newscales-buttobringtothediscussionofconsumerbehaviouritsrelationshipwithbrandsand
howthisimpactsusagedecisions.Thisvariable-brandtrust-wasmorerelevantthantechnology
readinessitselffor10of11brands.SinceTeslaMotorsistheonlybrandthatdeviatesfromthis
scenarioand,notbychance,ittheonlybrandnotavailableinthecountry,itisbelievedthatbrand
trustwasinfluencedbybrandimageratherthatpastexperiences(confidence)orextrapolationsfrom
theperceptioninotherscenarios(trust).

AsAVtechnologycomesclosertothegeneralpublic,aswellasmoreexperienceable,perceptions
shouldbeaddedtoempiricalimpressionswhichareinitiallyfavoured(ornot)bythewaythepotential
consumerwillbewillingtousetheAVbybrand“a”or“b”.

5.1. Contributions
InadditiontothedemonstrationofgreaterrelevanceofbrandtrustincomparisontotheTechnology
Readiness Index 2.0 in WTU AVs, this study brings as theoretical contributions the discussion
aboutthedifferentiationoftheconstructtrustinthebrandasafunctionofpastexperiences,treated
byNuman(1998)asbrand confidence,ortheextrapolationbetweenproductlinesorsituationsnot
directlysimilartotheobjectonwhichitisintendedtomeasure,alsoputbyNuman(1998)asabrand 
trust, for theBrazilianmarket,consideringthatbothtermsareequallytranslatedintoacommon
Portugueseword(“confiança”).

Themanagementcontributionsinvolve,mainlywiththeliteraturereview,addressingthemain
concernsofAVtechnology’spotentialconsumers,allowingmanagerstoidentifythepriorityissues
inthedevelopment(oradaptationtothelocalmarket)oftheproductandinitscommunication.The
analysisofbrandtrust,inturn,alsoallowsmanagerstoknowtheindividuals’perceptionaboutthe
brandsusedinthestudyandhowtheypositionthemselvesagainsteachother.

5.2. Limitations
Thestudypresentslimitationsrelatedtothemethodsofrespondents’selectionandothersidentified
duringtheexecutionoftheresearch.Itisworthmentioninginitiallythatalthoughitisaresultofa
consultationwithpotentialconsumers,onlythebrandsselectedforthisstudyaretakenintoaccount
andotherbrandsandcompaniesmaypresentdifferentresults.

Itshouldalsobeconsideredthattheresultsrepresenttheviewofthesample(with213valid
respondents)andtheircharacteristics.Numberosrespondantswerelimitedtotheavailabletimeframe
toruntheresearchaswellastheresultreflectedvalidrespondantsonlyaftereliminationofmissing
valuesandoutliers.Assuch,anyextrapolationmusttakethispremiseintoaccount.
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Complementarily, theuseof thesnowball technique toobtain respondents tends to result in
homogeneousgroups,sincethis isoneofthereasonsforitsuse(Vinuto,2014).Inthisway,the
presentedresultscannotbeextrapolatedforthewholeBrazilianpopulation.Thiscanbeportrayed,for
example,inthegeographicaldivisionofrespondents,with71.36%locatedinthestateofSãoPaulo.

A particular concern in regard to an incipient technology (AVs) was that there might be a
misunderstandingormisconceptionaboutitsnatureandoperationamonggeneralbrazilianpopulation,
reasonwhy,initially,snowballtechniquewaschosen.Notbeingsuccessfulongettingenoughvalid
and complete responses, particularly in a way that would allow a comparison among 11 tested
brands,FacebookandGoogleadswerelaterusedtoincreaserespondantsbaseduringthelimited
timeavailabletocollectresponses.

Despite the consistency validation of the Multidimensional Brand Trust Scale, considering
Numan’s(1998)differentinterpretationsfortrustandconfidenceinEnglishlanguageandthecommon
term in Brazilian Portuguese (“confiança”), there might have been inconsistencies from having
respondentsassigntheirtrustlevelsforsomebrandsbasedonpastexperiencesassolidevidences
(confidence)andtheextrapolationwhensuchexperienceswerenon-existent(trust).So,otherelements
suchasbrandimageandbrandequitymayhaveinfluencedattheresult.

5.3. Recommendations for Future Studies
Suggestionsforfuturestudiesareadeepeningofissuespreviouslycovered,empiricallyortheoretically,
byotherauthors.Including,forexample,thegeneralattitudeofthefutureAVconsumers(inlinewith
Hydeetal.,2017,Kyriakidisetal.,2015andLavieri,Garikapati,Bhat,Pendyala,AstrozaandDias,
2017),theapplicationofotherinnovationadoptionmodels(followingChoiandJi,2015andAdell,
2010)andspecificbenefitsandchallenges,suchastheopinionandWTUofpeoplewithreduced
mobility(elderly,peoplewithdisabilities,etc),similartoLitman(2014)andHarper,Hendrickson,
MagonesandSamaras(2016),communicationbetweenvehiclesandpedestrians(Urmson,2008),
andtheimpactontheinfrastructureandsocialdynamicsoftheroadsystemwithpopularizationof
AVs(Perkola,2017,Gomes,2014,MuñozandAlNaqvi,2017,Eltoweissy,OlariuandYunis,2010).

Inasimilarway,thereareopportunitiestoincludebrandsasmoderatorsforAVs(oranyother
technology)usage,includingothervariablesthatmightimpactnotonlyageneralWTUAVsbutthe
influenceofthesevariablesforeachspecificbrand.
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