Consumer$iold AutonomousVehiclesLiable EvenWhenNot at Fault
Abstract (171 Words)

Thedeploymenbf autonomousehicles(AVs) andthe accompanyingocietalandeconomic
benefitswill greatlydependon how muchliability AV firms will haveto carryfor accidents
involving thesevehicles,whichin turnimpactstheir insurabilityandasso@tedinsurance
premiums Acrossfour experimentgN=4,061),we investigatevhetheraccidentsvherethe AV
wasnot at-fault couldbecomeanunexpectediability risk for AV firms, by exploringconsumer
perception®f AV liability. We find thatwhensuchaccidentsoccur,the not-at-fault vehicle
becomesnoresalientto consumersvhenit is anAV. As aresult,consumersremorelikely to
entertaincounterfactual#n which the not-at-fault vehiclemight havebehavedifferently to
avoid,or minimize damagdrom, theaccidentGiventhis reasoningconsumergoncludethatin
sucha casethevehiclecould haveactedmoreoptimally to preventor avoidthe accidentevenif
it did notcausait, leadingthemto judgeAV firms asmoreliable thanbothfirms thatmake

humandrivenvehiclesandhumandriversfor damagesvhennot-at-fault.
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Everyyearglobally,aroundl.25million peoplearekilled by motorvehicleaccidenton
ourroadsand20 million moreareinjured.Humanerro® andthe systemghatmakeit easyfor
theseerrorsto be dangerougNader1965; Welle etal. 2018 is responsibldor 90% of these
accidentgSingh2015)

Fully autonomousehicles(AVs), which performdriving taskswithout human
interventionor assistancgyromiseto improvethis statusquo. Societally,AVs couldobeyspeed
limits, andareincapableof gettingdistractedtired, stressedangry,or drunk (Koopmanand
Wagner2017) Theycouldreducecongestiorby driving optimally; free humanattentionto
converseconductmeetingsdrive tired, or just sleep;and,becausenostAVs will useelectricor
hybnd drivetrainsratherthaninternalcombustiorenginestheycouldreduceour carbon
footprinton the planet.Economically, AVs couldenableshuttleandride-sharingfirms to offer
their services24/7,without worker capacitylimits or the costsof employing humandrivers..

Yet, asthe public startsto encounteanduseAVs thatfunctionin increasinglybroad
operatingcondition® asis alreadyhappeningn Austin, LasVegas,PhoenixandSanFrancisco
(Carlson2022;Kolodny 2022;Randazz®020;Wessling2022p accidentsareinevitable,
increasingheliability risk for AV firms. In the USA, for examplemakersof driver assistance
technologiegalower level of automatiorthanfully autonomousehicles)havealreadyfaceda
streamof accidentrelatedlawsuitsfor issuessuchasdefectivesteeringsensorandcamera
misalignmentgSmith2017;Smith2022;Villasenor2014) Most notably,Cruise,a subsidiaryof
GeneralMotors,recentlylostits licenseto operatan SanFransiscafteroneof its autonomous

vehicleswasinvolvedin anaccidcentwhereit wasnot atfault (Bensinge2024;Cano02024)

1 Of coursewhetherAVs truly endup deliveringon thesevariousbenefitsis acomplexissueandrequires
consideratiorof importantdownsidesandunintendedconsequencesiggeredby this technology(De Freitasetal.
2022)



Here,we approachthis questionby exploringhow consumerperceivetheliability of AV
manufacturere thecommonscenariovherethe AV is notatfault. While not-at-fault accidents
arenottypically considerediability risksfor humandriversor humandrivenvehicle (HDV)
manufacturersye askwhetherthe public thinksthe firm which manufacturedhe not-at-fault
vehicleis moreliable whenthe vehiclewasan AV thanHDV, posingalliability risk for AV
manufacturerandanexistentiatthreatto AV adoption.In what follows, we presentonceptual
backgroundandour theoreticaframework,followed by four studieg(which arebuttressedy
four further supplementastudies)thattestthe proposedesponsgatternandunderlying

counterfactuathoughtprocessWe concludewith theoreticalandpracticalimplications.

Conceptual Background

Product Liability for AutonomousVehicles

Businessearevulnerableto lawsuitswhentheyarecausallyconnectedo defectsn their
offerings(LoudenbackandGoebell974;Morgan1987) In fact, firms maybeheldliable evenif
theyabidedby existingregulationgn the productionandsaleof their offerings,becauseheyare
ultimatelyjudgedonwhethertheybehaved u n r e a $ynottaking altérnativeactionsto
preventharm.Giventhis standarda significantchdlengefor firms is anticipatingall the
scenariosn whichtheycouldbejudgedasunreasonable evenpotentiald e dcgaes li&esad
consumeuwusingtheir productin unlikely ways,e.g.,driving atire atexceedinglyhigh speeds.

Thusfar, theautomativandustryhasnot beenliable for mostmotorvehicleaccidentsIf
two regularhumandrivers(HDVs) areinvolvedin a motorvehicleaccidenttheyhavethe

choiceto settlethroughatraditionalinsurancepolicy, or to engagen litigation againstthe



vehiclemanufacturet Sincemostsuchvehicleaccidentsesultfrom driver error,theyfall under
thelegalbannerof driver negligencé suchthattheat-fault driver (or theirinsurancepaysthe
damageslf theaccidentresultsfrom somedefectin thevehicleitself, however,t falls under

0 p r oldiuach andthemgnéfactureor its insurancecoversthe damagesnstead Such
product liability casesnakeup only 6% of regularHDV motorvehiclerelatedclaims(Smith
2017)

An openquestionis how liability risksplay outwhen,inevitablyandincreasingly AVs
areinvolvedin motoraccidentsSinceAV firms makethe Al-aidedsoftwarestackrespmnsible
for thedriving task,if anAV is atfaultthené d r e v eshaul@howbethef i r mé s
responsibility,andis expectedo fall underthetraditionalbannerof productliability (Smith
2017)

Here,we considetthelessintuitive possibilitythat AV firms will be heldliable even
whentheyareinvolvedin accidentsvheretheyarenot at fault, becauseheir vehicleswill be
viewedasdefective We getatthis questionby measuringscriptionsof liability by consumers,
which arepertinentfor severakeasonsFirst,consumersvill bethe plaintiffs in lawsuitsagainst
AV firms, which aremostlikely to goto trial whenvictims areseriouslyinjured.In thesecases,
theawardswill beeconomicallysignificantfor firms. Forinstancethe medianplaintiff verdict
in casesnvolving HDVs canrangefrom $5 million (in the eventof victim death)to $14million
(quadriplegiaSmith2017) andit balloonsfor classactionslawsuitson behalfof alarger
group’. Evenif only somecaseseachajury, precedensuggestshattheresuts of thesetrials

will setthebenchmarKor settlementshattakeplaceoutsideof court(Smith2017)

2 https://lwww.hg.org/legahrticles/mycaris-defectiveandcauseean-accideniwhatcani-do-31809
3 https://www.law.cornell.edu/wex/class_action



Secondconsumersvill makeup thejuriesthatdecidenow muchto awardin thesecases.
Aspectsof juror psychology suchasjuror sympathyfor the defendantmayaffectproduct
liability awardg[Dardenetal. 1991)

Third, becaus@\Vs arenot yetwidely deployedthereis a dearthof claimsdataavailable
(Wells 2022) makingit difficult to applytraditionalactuarialapproachegor risk-assessment
(SwissRe2022) Additionally, sinceAVs havenotyetdrivensufficientmilesto afford a
statisticallymeaningfulsafetycomparisorwith HDVs (KalraandPaddock2016) manufacturers
andinsurersmustturn to alternativeapproacheto estimateandexplainliability risk.

Finally, the AV industryhasnot yet adequateharticulateda concepwof AV defectiveness
(Smith2017) whichwill needto covernotjustthe hardwarebut alsothe softwareresponsible
for thedriving task.In theabsencef formal definitionsof AV defectivenesgyublic perception
biasescanhavegreaterimpact.

Al Failures

Perhapshe closestrelatedwork to oursis on how consumersespondo casesn which
Al fails, whenit is at fault. Most of this work finds aneffectthatgoesin the oppositedirectionto
theonewe arepredictinghere:Al is viewedaslessblameworthythanhumandor thesame
error.Forexamplejn thedomainof autonomousehicles humandriversareblamedmorethan
their automateatarswhenboth makemistakesjn partially automatedettingswherea human
maytakeovercontrolof thevehicleor vice versa(Awad et al. 2019) This appeardo be
becausecomparedo humansAl is viewedasbeinglessagenticandintentionalthanhuman
decisionmakers(Arikan etal. 2023;Li etal. 2016;SrinivasarandSariatAbi 2021)

Autonomous Vehicle Adoption



Also relatedis work on theadoptionof AVs, which finds that, despitethe economicand
societaladvantagesf AVs, consumerpreferto avoidriding in them.For instance 63% of
consumersaytheywould notwantto ridein anAV if giventheopportunity(Rainieetal. 2022)
76%feel lesssaferiding in carswith self-driving featuresand79% would not paymoreto own
acarwith selfdriving featureyBrennanandSachor2022) Many hesitationstemfrom safety
concernverthe performancandfailuresof automated/ehicles,aswell asfearof ceding
controlto amaching(SchoettleandSivak 2014; Shariff, Bonnefon,andRahwan2021) and
concernsabouthow AVs will makedifficult moraltradeoffslike whetherto crashinto a groupof
elderlypecestriansor swerveinto a barrierandtherebykill the passengerns containgDe Freitas
etal. 2020;De Freitasetal. 2021;De FreitasandCikara2021)

Much of thiswork finds that AV adoptionboils downto whetherconsumersrustin AVs
enoughto ride in them(Gold etal. 2015; Xu etal. 2018) wheretrustis typically definedasa
willingnessto becomevulnerablewith anotheecaus®nehaspositiveexpectationsiboutthem
(Rousseaetal. 1998,p. 395). In the contextof AV adoptiontrustcanbetreatedasa
willingnessto makeoneselfvulnerableto anautonomouslypehavingoroductwhoseoperations

outsideof ones own control. Consumewulnerabilityin this contextis clearbecauseisingthe

productis consequentiaif the AV doesnot properlyperformits job, thenthis poseamortalrisk
to the passenger(s)Vhile thereareseveraldemographivariableshathavebeenlinked to
willingnessto adoptAVsd includingyouth,level of educationandtechsavvines8 trust
appearso betheunderlyingpsychologicacongructthroughwhich all of thesevariables
ultimatelyimpactwillingnessto adoptAVs (Habouchalshag,andShiftan2017;Lavieri etal.

2017;Menonetal. 2020)



In this work, however we hypothesizahattrustis notthe mainmechanisnunderlying
patternsof liability ascriptionin the eventof accidentsvhereanAV is notatfault. Ratherwe
focusontherole of counterfactuasimulation.With thatsaid,we do operationalizerustasan
individual differencevariablethatmayimpactthis counterfactuateasoningprocess.
Specifically,we focuson individual differencedn trustin anA V édgving competenceas
opposedo otheraspect®f trustlike integrity or values(Xie andPeng2009) We do this because
consumersvho sharetheir opinionsof AVs tendto raisenegativesaroundmalfunctionsfear,
andlossof control,with 60%o0f ones u r vrespobdenteelingfi v ecroyn ¢ e aboue d 0
A ¢ o m psysteremmalfunctionscausingac r a @lboinberg2016)

Counterfactual Simulation

Next, our proposednechanisndraws on work on counterfactuasimulation.Consumer
judgmentsaresometimesffectedby counterfactual§FolkesandLassar2015; TsirosandMittal
2000;Wiggin andYalch 20159 psychologicakimulationsof how eventscould haveturnedout
differently, hadanalternativecourseof actionbeentaken(KahnemarandTversky1982) To
illustrate,participantan oneseminalstudyreadabouta protagonisivho usedto takethe same
routeto work everyday, but onedaydecidedo take a different, morescenicrouteinstead(the
Goutedcondition),beforetragically beinghit andkilled by anotherdriver who skippeda traffic
light. Whenthe authorsaskedparticipantgo explainhow thingscould haveturnedout
differently, mostcitedthechangaenthep r o t a gdailg rousetdésgitethe manyothercausal
explanationsvailable.In short,participantsendedo think of counterfactualé which there
wasno deviationfrom whatnormallyhappengKahnemarandTversky1982)

More broadly,consumersendto think of counterfactualsvhenanevents6 abnor mal 6,

deviatingfrom the statistical or socialnorm (HitchcockandKnobe2009;Miller andMcFarland



1986;Phillips, Luguri, andKnobe2015) andwhenfactorsof theeventcaneasilybe6 me nt al | y
u n d oasir®n ard rsseedariosvherethe morefavorablealternativeseemsto bein close
proximity (Miller, Turnbull,andMcFarland1990;Wiggin andYalch 2015)

Within consumepsychology counterfactuasimulationhasbeenimplicatedin afew
notabledomainsjncluding: postpurchaseegretandconsumptiorchoices Roese Summerville,
andFesseR007;Strahilevitz,0deanandBarber2011; TsirosandMittal 2000} responsefo
productbreakdowrandbrandtransgression@olkesandLassar2015;Wiggin andYalch 2015)
andpromotiontacticsandconsumeresponse$o them(Krishnamurthy& Sivaraman2002;Li,
Hsee,& O 6 B r 2022rn,the currentwork, we explorewhetherandhow counterfactual
thinking affectsprodud liability for anewtechnologicaproductthatis notyetanormalfeature
of mostroad®y autonomousehicleswhichinvolve surrenderingontrolin a high-stakes
contextto artificial intelligencealgorithms.

Optimality Biasin Moral Judgment

Finally, our proposednechanisnalsodrawson prior work showinganoptimality biasin
moraljudgmentgDe FreitasandJohnsor2018) Wheninformedof a harmthatoccurredpeople
do not merelyentertaina counterfactuabf whatwould 6 n o r nhappeémn &dveragebutthey
imaginewhaté o u g (o6 s h d wa Ivilappenedn the optimal scenariqDe Freitasand
Jomson2018;Phillips andCushmark017) Notably,theyexpectagentgo behaveoptimally
evenwhenit is unfair to do so,aswhenblamingseismologistgor failing to predictan
earthquakéthe optimaloutcome)evenwheninformedthatthe earthquakevasimpossibleo
predict(De FreitasandJohnsor2018) The currentwork similarly testswhetherwhen
participantsimaginecounterfactuale which thedriver of the not-at-fault vehiclewasa human

ratherthananAV, theyimaginethe optimal scenarian which the driver avoidedthe accidend



evenwhenthe scenariosreconstructedgothatareasonabléumandriver could not have
avoidedtheaccidentasensuredy eitherthe designof the scenariqall StudiesexceptStudy2)
and/oraffirmedby expertg(Study?2).
Theoretical Framework

We expectthatconsumersiew AVs asabnormalunfamiliar,andunsafe andtha these
attitudesaffectthe counterfactualshatconsumerspelievearerelevantwhentheylearnaboutan
accidentinvolving anAV d evenwhenthevehicleis not at fault.

We expectthatwhenthe accidentoccurs,consumerdeginto searchfor a causal
explanation(KahnemarandTversky1982) If the not-at-fault vehicleis a humandrivenvehicle
(HDV), consumergrimarily focusontheatfaultv e h i edpensdibilityfor causinghe
accidentthusminimizing the consideratiorof the not-at-fault H D V d@ote. However,whenthe
not-atfault vehicleis anautonomousehicle(AV), the presencef the AV beconessalientdue
to its abnormality,givenitso ¢ ¢ u plackof corgrol. This abnormalitypromptsconsumerso
entertaina counterfactuascenariovherethe humanoccupantwasin controlandcould have
potentiallyavoidedthe accidentBecausearticipantsareinclinedto imaginecounterfactual
which anagentactsoptimally, theyconcludethata humanin the samepositioncouldhave
avoidedthe accident)Jeadingthemto assignliability to the AV manufacturefor notdesigning
thevehicleto behavehe same Giventhatthis proposednechanisnseparateshetherthe
counterfactuateemgelevant(akacounterfactuatelevancefrom the evaluationstemmingirom
this counterfactua{akaavoidanceconclusion) we measureeachof theseasseparate
psychologicaktonstructs.

We alsoexpectthatliability ascriptionsareaffectedby how constrainedheaccident

scenariatself was. Themoreconstrainedhe scenarias, thefewer counterfactualsherearefor



how the vehiclecould havebehavedifferently, andthelessliable the AV canbeviewed.We
expectthatthe scenaricconstraintglo not necessarilympactwhethera counterfactuateems
relevantin thefirst place,which shouldbeimmediatelyinfluencedby the presencef an

0 a b n o AVntéoWwever,we do expet thatthe constraintsmpactthe specificcounterfactuals
peoplecangeneratavhentheygo onto do so,aswhentheymustmakea judgmentabout
whetherthe AV couldhaveavoidedtheaccidend Figurel.

Finally, from a manageriaperspectiveywe expecttha liability ascriptionsare
additionallyinfluencedby whethera companyhighlightsthe faults of the at-fault vehicle.Doing
somaydeflectattentionawayfrom the not-at-fault AV, reducingc o n s u terelensyté engage
in counterfactuathinking aroundwhatthe AV couldhavedonedifferently.

In short,this projectextendsexistingtheoriesof counterfactuathinking andoptimality
biasin moraljudgmentto newtechnologyandit proposes modelintegratingboth of these
phenomenavith AV adoptionwhereinindividual variationin attitudestowardAVs moderate
the effectsof counterfactuatelevanceon liability judgmentsThis modelprovidesa new
theoreticalensfor understandingheinterplaybetweertechnologypercepion andlegally
relevanfjudgments.

<<<INSERTFIGURE1 HERE>>>

Overview of Studies
We askwhetherAV firms areviewedasmoreliable thanHDV firms for accidentshot at
fault, whetherthis responsatternis drivenby the proposedtounterfactuainechanisn{Studies
1-4), andwhetherthe effectof vehicletype on counterfactuasimulationis moderatedy trustin
AVs (Studiesl-2). In additionto replicatingour effectsaroundvariousrealistichypothetical

scenariosye replicateit in ascenariaonodeleddirectly off of arealautonomousehicleaccident
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(Study?2). Finally, we showthatthe effectis moderatedy whetherthe scenarias constrained
(Study3), or whethertheatfaultv e h i taffieviblating behavioris highlighted(Study4).
Theuniversityresearctethicsboardapprovedhe materialsn all studiesandconsentvas
obtanedfrom all participantsSurveysdata,andcodefor all studiesareincludedin theonline
Githubrepositoryfor this project: [EfONYNIZec ePOINK] .

Altogether,we find robustevidencefor all our conclusiongrom atotal of 4,061
participantsWe alsoincludea pre-studyandthreeconceptuateplicationsof Study1, in the
MDA. Includingthesestudieswe presenevidencerom 6,314 participantsFor generalization
purposeswe sampleparticipantdrom boththe Mturk andProlific platforms,andexdusion
percentagereverexceeded 2%, apartfrom Study2 which additionallyexcludedparticipants
who recognizedherealworld accidentscenariauponwhich the studywasbasedfor atotal
exclusionpercentagef 20%.

Thestudiesnvolve videoandscheméc recreation®f accidentsinspiredby thefactthatsuch
recreationsrealreadyat the heartof courtcasesnvolving AV -relatedaccidentsFirms
developingAV technologyareusingdatarecordersn their AVs in orderto beableto
reconstructiccidem scenariomsa meansof defendinghemselvesn courtandlowering
insurancgremiumsandin orderto studyandimprovethedriving skills of their AVs (AUVSI
2012) Finally, all threeof our driving scenariodiavethe samebasiceventstructurejn which
thereis onevehicleat fault andonenotat fault. Theat-fault vehicleis always humandriven,
while we vary whetherthe not-at-fault vehicleis anHDV or AV. For completenessye compare
liability ascriptiondor nonratfault AV manufacturerso all partieswho couldbe heldliable
whenthe not-at-fault vehicleis humandriven,includingthe HDV manufactureandnot-at-fault

humandriver. However,sincemanufacturerandhumandriversdiffer in severakespectsfor
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controlsakewe only conductmediationanalysedor comparisondetweeriV vs. HDV
manufacturers.
Study 1

Study1 tess whetherthe perceivediability of the manufactureof avehiclethatis not at
faultin anaccidentdepend®n whethert is humandrivenor autonomousin a pre-study,
participantsviewedAVs aslessfamiliar, lesssafe riskier,andmorefearinducingthanHDVs,
showingthatAVs areperceivedasmoreabnormakndthreateningn severaldimensionsas
comparedo HDVs (seeMDA). BecauseAVs violatethe normin which a humanis in control of
the vehicle,we predictthatwhenanaccidentoccursandthe not-at-fault vehicleis anAV, the
not-at-fault vehiclebecomesnoresalientto consumersindparticipantsaremorelikely to
considerthe counterfactuain which the not-at-fault vehiclemight havedonesomething
differently to avoid,or minimize damagdrom, the accident Giventhis thoughtprocessthey
infer thatthefirm is thereforepartially liable for the damages.

We alsotestwhetherthereis a greatemwillingnessto view the manufactureof anAV as
liable ascomparedo a humandriver of aHDV, who shouldbeviewedasjustasagenticas,if
not moreagenticthan,the AV manufacturerWe predictthatthis differencewill alsobe
mediatedoy the proposectounterfactuateasoningprocess.

Finally, we investigatewhetherindividual differencesn trusttowardsAVsd as
measuredia anexistingpsychologicakcale modifiedfor AVs (Moorman,Zaltman,and
Deshpandd 992 moderateheseeffects.

Method

This studywaspre-registeredhttps://aspredicted.oidHL_WV9), andwe did not

deviatefrom the pre-registerecplan. We recruited904 participantdfrom A ma z dviedhanical
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Turk, who passedttentionchecksandcompletedhe survey,in exchangdor $0.50.We
excludedl04for failing the samecomprehensioquesionsasStudyl, leaving800 participants
(Mage= 41.6,55.9%females) Participantsvereonly allowedto participatef theycorrectly
answeredwo attentionchecksat the beginningof the survey.Participantsvereevenlyassigned
to oneof two vehicletype conditions(HDV or AV) andgiventhe followinginstruction
(informationin squaredarenthesewasonly includedin the AV condition),accompaniedyy
Figure2:

Youwill watchan animatedvideoof a traffic scenario,depictedbelow.Thevideoshows

a four-way intersectionin whichthedriver of Vehide A runsa stopsignandstrikes

VehicleB, seriouslyinjuring its occupant[VehicleB is a fully autonomouseltdriving

car, whichmeanghatit is drivenby a computeralgorithm,andits humanoccupanthas

no control of the vehicle.]

<<<INSERTFIGURE2 HERE>>>

Readerganview thevideoshere:https://youtu.be/3UQ1GK|TZk(HDV);

https://youtu.be/J9zzSéHIM (AV). Participantsvererequiredto watchthevideotwice, then

indicatethe extentto which theyagreedwith severaktatementanchoredn scalesrom O
(Completelydisagree}o 100 (Completelyagree)andpresentedn randomizedrder.Each
statementvaspresentean its own page accompaniedhy therelevantAV or HDV still image
from Figure2. Thedependentariablespertainedo theliability of the at-fault andnot-at-fault
vehicles althoughwe werechiefly interestedn thelatter(Tablel).

<<<INSERTTABLE 1 HERE>>>
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https://youtu.be/3UQ1GkjTZk0
https://youtu.be/J9zzSe-VHiM

First,the DV measuresverepresentd in randomizedrder.Next, the counterfactual
mediatormeasuresverepresenteclsoin randomizedrder.Finally, the measuref VehicleB 6 s
ability to do morewaspresentedAfter completingthe measuregparticipantsaansweredwo
comprehensiochecksaboutwhattype of vehicletheysawin the scenariq AV or HDV) and
whichvehicleranthe stopsign (vehicleA or B).

Next, participantgatedhow muchtheytrustedAVs. To this end,we utilized five
statementfrom anexistingpsychologicakcaleoriginally developedo measurdrustbetween
managerandresearcherVloormanetal. 1992) adaptingt to referto AVs. We foundthe
original scalefitting for the AV context,becausét assessetha n a goeliefsnd e sear cher s o
competenceayhile in this studywe intendedto measurdrustin thet e ¢ h n ccompetenéen
the currentstudy,participantandicatedthe extentto which theyagreedwith the following
statementsn ascaleanchoredrom 0 (Completelydisagreejo 100 (Completelyagree),
presentedn randomizedrder:(1) | wouldbewilling to let an AV makeimportantdriving
decisionswithoutmyinvolvement.(2) If | wasunableto monitormydriving activities,| would
bewilling to trustan AV to getthejob doneright.; (3) | trustan AV to dothingsl can'tdo
myself.;(4) | trustan AV to do thingsmyvehiclecand doitself.; (5) | generallydo nottrustan
AV.Finally, participantscompletedwo comprehensioitemsandstandarddemographics
guestionsParticipantsvho failed eitherof the comprehensioosheckswereexcludedrom
analysis.

Results
For eachof themeasureghatwerecompletedn bothconditions,we comparedhe

measurdetweenrAVs andHDVs not at fault, finding significantdifferencedor all measures
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(Figure3, Table?2). Unsurprisingly the at-fault vehicle(vehicleA in the scenariowasviewedas
highly liable whetherit struckanAV or HDV.

Crucially, however the manufactureof the not-at-fault vehicle(vehicleB in the
scenariowasviewedasmoreliable whenits vehiclewasan AV versusHDV (May = 20.95
Mupv = 11.60,t(771)=5.49,p < .001,d = 0.38).In addition,participantgshoughtthe AV
manufacturewvasmoreliable thana humandriver of anHDV whenbothwerenot-at-fault (Mav
=20.95,Mnpv = 10.94,t(797)=5.51,p < .001,d = 0.39). Theseresultssuggesthat
manufacturersf AVs facea higherliability risk, evenin accidentsvheretheyarenotatfault
andwheremanufacturersf HDVs andhumandriversof HDVs would be judgedmore
favorably.

Theseresultsmayalsoexplainwhy participantghoughtit waslessrelevantto consider
the counterfactuafor the at-fault driver, andultimatelyviewedit aslessliable, whenit struckan
AV asopposedo anHDV. The AV mayhavedistractedattentionawayfrom the at-fault
vehicle,suchthatparticipantsvho consideredounterfactual$or the not-at-fault AV wereless
likely to alsodo sofor theat-fault HDV. Thus,dueto the sameunderlyingcounterfactual
mechanismmplicatedin our maineffect,moraljudgmentgendto be zerosumratherthan
cumulatived eventhoughin courtmultiple partiescantechnicallybe heldliable (De Freitas&
Hafri, 2024;Gray & Wegner,2009)

In line with our hypothesizedhoughtprocessyve alsofoundthatparticipantsveremore
likely to considerthe counterfactua(in which Vehicle B hadbehavedifferently) whenthe not-
at-fault vehiclewasan AV thananHDV, andtheyweremorelikely to concludethatthe not-at-

fault vehiclecouldhaveavoidedthe accidentTable?2).
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As for trustin AVs, we useda singlemeasuref AV trustaveragedcrossll five
measure$U= 0.93).We foundthatparticipantsveremorelikely to trustAVs whenthe not-at
fault vehiclewasanAV (Table2). Thedifferenceindicateshatp a r t i druspnaANswasd
likely drivenby the manipulationitself.

<<<INSERTFIGURE3 HERE>>>

<<<INSERTTABLE 2 HERE>>>

Mediationanalysis.We conductedh serialmediationanalysif PROCESSVodel 6;
Hayes2012)to determinewhetherthe effectof vehicletype on manufacturefiability was
seriallymediatedn the following hypothesizedausalorder:conditionA counterfactuah
couldhavedonemoreA DV. Theserialmediationwasstatisticallysignificantfor the
manufacturecomparisor(b =-2.11,SE=0.58,95%Cl [-3.35 -1.09).

Our mediationoutputalsoincludedtheresultsfor two simplerparallelmediationmodels.
Theindirecteffect,condition”A couldhavedonemoreA DV, wasnot statisticallysignificant(b
=0.01,SE=0.34,95%CI [-0.71,0.67]). But the model,conditionA counterfactuah, DV, was
significant(b =-1.22,SE=0.50,95%ClI [-2.32,-0.37]). However,we continuedo favor the
saial modelbecausdi) the simplerparallelmodeldid not differ from our proposedserialmodel
(baifference= 0.89,SE=0.77,95%CI [-0.55,2.47]), (ii) theserialmodelshoweda numerically
strongereffect (bparaliel = -1.22Vs. bseria = -2.11),and(iii) givenourtheoreticareasongor
testingthe serialmodel.

Next, we conductedch moderatederialmediationanalysiSfPROCESSViodel 83; Hayes
2012) testingfor the sameserialmodel but with the pathbetweernvehicleconditionand
counterfactuainoderatedy trustin AVs. We foundthattheindexof moderatednediationwas

significantfor the manufacturecomparisor(b = 0.08,SE=0.02,95%CI [0.04,0.12]; Figure4).
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In line with our predictionsthelessthatparticipantdrustedAVs, themorelikely theywereto
entertainthe counterfactua{Figureb).

We additionallytestedanalternativehypothesisvherethe effectof vehicletypeon
manufacturehiability is insteadmediatedhroughtrustin AVs. We conductedh parallel
mediationanalysifPROCES3Model 4; Hayes2012)testingfor thefollowing path:condition
A trustin AVs A DV. We foundthis alternativemechanisnwasnot statisticallysignificant(b =
0.28, SE=0.27, 95%CI [-0.21, 0.89]), indicatingthatthema n i p u leféetton AW\ ttustdoes
notitself explainthe mainfindings.

Forall four studies,we alsoexploredwhetherthe effectof vehicletype on manufacturer
liability is moderatedy participantage,giventhe potentialfor olderpeopleto be moreresistant
to AV technology(ParkandHan2023) Usingsimplelinearregressionye do notfind
statisticallysignificantmoderatioreffectsfor ageacrosghefour studies.

Acrossall four studieswe additionallyensurediscriminantvalidity betweermeasureby
testingandconfirmingthatcorrelationsamongall measuresverelessthan0.80(seeMDA). We
notethatsomemethoddor assessingiscriminantvalidity, suchasFornellLarckercriterion,
requiremulti-item construt¢s whereeachconstructis representetdy multiple observedsariables.
Giventhesingleitem natureof mostof our constructsthesemethodsarenotdirectly applicable
to our dataset.

<<<INSERTFIGURE4 HERE>>>
<<<INSERTFIGURES5 HERE>>>
Discussion
ConsunersviewedAV manufacturerasmoreliable thanHDV manufacturersr human

driversfor accidentshot at fault. This discrepancyvasrootedin a greatertendencyto entertain
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counterfactuascenariosn which the not-at-fault vehiclehadbehavedlifferently whenthe
vehiclewasanAV. Giventhesementalsimulations participantsconcludedhatthe AV could
havedonemore,hencetheir assessmentlatAV manufacturersveremoreliable. Additionally,
we foundthatthe degrego which consumergeneratedountefactualsimulationsmoresofor
AVs thanHDVs wasmoderatedy their trustin AVs. However trustalonedid not explainthe
maindifferencedoundin the study.

In the MDA we reportthreeconceptuateplicationsof theseresults. Thefirst replication
studyshowssimilar resultsfor a downstreammeasuref willingnessto suethe companyand
showsthatmeredriving expectationgor AVs doesnot explainthe effects.It alsoimplicatesthe
samecounterfactuamechanismn judgmentghatthe vehicleis defective whichis the legal
requiremenfor holdinga not-at-fault partyliable. The secondeplicategheresultsin a different
driving scenarioThethird replicates theresultsin athird driving scenarioandtestswhether
individual differencedn political affiliation andperceivedriving ability moderateaheseeffects.
We expectedhatconservativedyeingmoreaverseo newAl technology(CasteloandWard
2021) would be moreinclinedto considercounterfactualéor AVs, andwe expectedhatthose
whothink theyarebetterdriversthanaveraggShariffetal. 2021)would be morelikely to hold
firms asliable. In both casesye foundthattheindexof moderatednediationfor the moderators

wasnot significant.

Study 2
As a strongertestof the ecologicalvalidity of our findings, Study?2 testsa scenario
directlylifted from anewsreportof anaccidentinvolving anautonomousehicleprovidedby

Cruise,asubsidiaryof GeneraMotors.In 2023,a pedestriarwashit by a Nissandrivenby a
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personthatdid not brake thenthrowninto the pathof a Cruisevehicle.Despitethe Cruise

v e h i atengptbobrake(emanueR024) it collidedwith the pedestrianAn independent
engineerindgirm determinedhata humandriver in the samesituationwould not havebeenable
to avoidthe crash(Cano2024) Despitethe fact that Cruisewasdeemecdhot at fault, its driving
licensein SanFranciscovaspermanenthsuspendedyy the Departmentf Motor Vehicles,in
partbecausef howthevehiclebehavedftertheaccidentandhow the companyinteractedwith
regulatorsandthe media(Bensinge2024;Cano 2024) Evenso,a naturalquestiorraisedby
Studyl is whetherCruisewaspenalizednoreheavilymerelybecauséts vehiclewas
autonomous.

Study2 alsomakesseveralbtheradditionalcontributions First, it includesa different,
moredownstreammeasurepf whetherconsumersvould bewilling to suethefirm. Secondit
removeghewifi symbolthatwasusedto depictthe AV in thevideosof Study1, which might
haveinfluencedresponses unanticipatedvays.Third, it includesthetrustmeasuratthe
beginningof the experimentratherthanthe end,sothatit cannotbeinfluencedby the condition
manipulation.

Method

This studywaspre-registeredhttps://aspredicted.org/3Q2_GY[andwe did notdeviate

from the pre-registeredplan. We recruited895 participantdfrom A ma z dviedhanicalTurk,
who passedttentionchecksandcompletedhe survey,in exchangdor $0.50.We excludedl76
for failing comprehensiorhecksor for recognizingthe scenaricasthe Cruiseincident
(describedelow), yielding 719 participantdMage= 42.0,58.1%females).
Participantsvereassignedo oneof two conditions(agent:AV or HDV) in abetween

subjectdesign.Participantdirst answeredhe sametrustquestiongrom Studyl1. Next,
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participantsveretold thattheywould readanexcerptfrom a newsarticle describinga crash
involving thevehiclein questionBoth the excerptandschematicsveretakenfrom anarticlein
the SanFransiscaChronicle(Cano2024Y Figure®6.
<<<INSERTFIGURE 6 HERE>>>

Participantgshenansweredhe samequestiongrom Studyl1, accompaniedyy the schematicen
Figure6, exceptthatthe prior questionsaboutliability weresubstitutedvith amoredownstream
ratingof willingnessto sue:ii H omuchdo you agreeilt would bereasonabléo suethe[driver
of vehicleA / manufactureof Vehicle B] to coverthe costsof the seriousinjuriessustainedy
thep e d e s fThen,participantscompletedwo comprehensiochecksandrespondedo a
Yes/Noquestion( i Whyeumeadthe scenariodid you recognizehatit wasdescribingareal
incidentinvolvingthecompanyC r u i ssameaaguref whethertheyrecognizedhescenario
asthe Cruiseincident.Finally, participantsansweredtandardiemographicsjuestions.
Participantsvho failed eitherof the comprehensioshecksor who recognizedheincidentwere
excludedfrom analysis.
Results

We successfullyeplicatedall significantdifferencedoundin Studyl (Table3; Figure
7). Participant®nceagainviewedthe manufactureof a not-at-fault vehicleasmoreliable when
thenot-at-fault vehiclewasan AV. Specifically,participantsveremoreinclinedto suethe
manufactureof a not-at-fault AV thaneitherthe manufacture(Mav = 38.33Mupv = 30.63,
t(716)= 3.24,p = .001,d = 0.24) or driver (Mav = 38.33Mnpv = 14.08,1(642)= 11.63,p < .001,
d = 0.87)of thesamevehiclehadit insteadoeena conventionaHDV. In addition,participants
wereagainhighly willing to suethe humandriver of the at-fault vehicled in this casethe first

vehiclethatstruckthe pedestria® in boththe AV andHDV conditions.
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In line with the hypothesizedhoughtprocessestablishedn Studyl, we againfoundthat
participantsveremorelikely to considerthe counterfactua{in which Vehicle B hadbehaved
differently) whenVehicleB wasanAV thananHDV, andtheyweremorelikely to conclude
thatVehicle B couldhaveavoidedthe accidentTable3).

TheAV trustmeasuravasonceagainaveragedcrosall five trustmeasure$U = 0.92).
In contrasto Study1, andasintendedgiventhatthistime trustwaspresentect the beginningof
the study,therewasno differencein trustbetweerconditions(Table3).

<<<INSERTFIGURE7 HERE>>>

<<<INSERTTABLE 3 HERE>>>
Mediationanalysis.We successfullyeplicatedthe serialandmoderatederialmediation

findingsestablishedn Studyl. We first conducteda serialmediaton analysisPROCESS
Model 6; Hayes2012)to determinewhetherthe hypothesizedausalrder:conditionA
counterfactualy couldhavedonemoreA DV, extendedo themoreecologicallyvalid collision
scenarioTheserialmediationwasstatisticallysignificantfor the manufacturecomparison(b = -
1.63,SE=0.84,95%CI [-3.33 -0.04]).

Again, our mediationoutputalsoincludedtwo simplerparallelmediationmodels.As in
Studyl, theparallelmodelwith i ¢ o mavedonem o r waenotsignificant(b =-1.00,SE=
0.78,95%CI [-2.57,0.51]),whereagarallelmodelwithi ¢ 0 u n t e asthamediatoavhso
significant(b =-1.03,SE= 0.56,95%CI [-2.21,-0.03]. Again, this simplermodeldid not differ
significantlyfrom our proposedserialmodel(byitterence= 0.60,SE= 0.49,95%CI [-0.11,1.77])
andexhibiteda numericallyweakereffectthanthe serialmodel(bparaiel = -1.03,bserial = -1.63).

Next, we testedthe samemoderatederialmediationanalysisasstudyl (PROCESS
Model 83; Hayes2012),in which the pathbetweenvehicleconditionandcounterfactuais

moderatedy baselingrustin AVs. Theindexof moderatednediationwassignificantfor the
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manufacturecomparisor(b = 0.15,SE=0.04,95%CI [0.08,0.23]; Figure8). Theless
participantgrustedAVs at baselinethe moretheyconsideredhe counterfactuatelevant.
<<<INSERTFIGURE8 HERE>>>

Discussion

Usingascenaridirectly lifted from newscoveraganvolving arealautonomousehicle,
we find thatconsumersiew AV manufacturerasmoreliable thanHDV manufactureror the
sameaccidentyootedin the proposedounterfactuaimechanismThefindings suggesthatthis
mechanismmay comeinto play wheneverealautonomousehiclesareinvolvedin accidents,
andthatit mayhavealreadyinfluencedthe heavypenaltieshe Cruisefacedaftertheaccident.
Thatis, regardles®f the explicit reason®ffered for removingC r u i liseasgts operatethese
punishmentsnay havebeendrivenin partby the underlyingintuition thatthe vehiclewas

defectivebecaus@ humanin the samepositioncould haveavoidedthe accident.

Study 3

In orderto causallytestthe validity of the counterfactuamechanismStudy3
investigatesvhetherwe canturn off or significantlyweakenthe maineffectby manipulatingthe
availability of alternatedriving pathsthatthe not-at-fault vehiclecouldtake.We anticipatethatif
therearefewercounterfactuascenariosvailablein which a not-at-fault vehiclecould have
avoidedthe accidentthenthetendencyto think thatmanufacturersf AVs aremoreliable is
diminishedor eliminatedaltogether Specifically,we predictthatwhetherthe scenarids
constrainedr not moderateshe pathbetweercounterfactuatelevarce andjudgmentghatthe
not-at-fault vehiclecould haveavoidedthe accidentpbecausenoreconstrainegcenariosnhibit

participantdrom thinking of specificcounterfactualghatcouldimplicatethevehicle.
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Method

This studywaspre-registeredhttps://aspredicted.org/CTL_8Rlandwe did notdeviate

from the pre-registerecplan. We recruited902 participantdfrom A ma z dviedhanicalTurk,
who passedttentionchecksandcompletedhe survey,in exchangdor $0.50.We excludedl02
for failing similar comprehensiochecksasStudiesl-3 (describedelow),yielding 800
participantyMage= 40.1,60.1%females).

Partcipantswereassignedo oneof four conditionsin a2 (agent:AV or HDV) x 2
(scenarioconstrainear unconstrainedpetweenrsubjectsdesign.ln theunconstrained
condition,the not-at-fault Vehicle B wasshowndriving downaoneway street.In the
constainedcondition,the scenariovasidenticalexceptthe degree®f freedomof Vehicle B
wereseverelyconstrainedy parkedcarson eithersideof the pathandatailing vehicle.
Participantsn all conditionsweregiventhefollowing instructions(information in squared
parenthesewasonly includedin the AV condition)accompaniedby Figure9:

Youwill watchan animatedvideoof a traffic scenario,depictedoelow.Thevideodepicts

a oneway streetin whichthedriver of VehicleA is driving downthe wrong way and

strikesVehicleB, seriouslyinjuring its occupant[Vehicle B is a fully autonomouself

driving car, whichmeandghatit is drivenby a computeralgorithm,andits human
occupanthasno control of the vehicle.]
<<<INSERTFIGURE9 HERE>>>

Reackrscanview thevideoshere:http://y2u.be/mDd_mOhSga#HDV, Unconstrained);

http://y2u.be/PHkERczBWCc(AV, Unconstrained)http//y2u.be/pM0093feCoYHDV,

Constrained)http://y2u.be/GtirxW9___eQAV, Constrained)Participantsvatchedtheassigned

videotwice. After completingthe samemainmeasuresndchecksasin Studiesl-3, participans

23


https://aspredicted.org/CTL_8RL
http://y2u.be/mDd_m0hSq24
http://y2u.be/PHk0-RczBWc
http://y2u.be/pM0093feCoY
http://y2u.be/GtIrxW9__e0

wereaskedo answertwo comprehensioghecksaboutwhattype of vehicletheysawin the
scenarigd AV or HDV) andwhich vehiclewasdriving thewrongway (vehicleA or B).
Results

Weran2 (agent:AV or HDV) x 2 (scenarioconstrainear unconstrainedANOVAs for
eachof ourtwo primaryDVs (manufacturehability; AV manufacturexrs humandriver
liability). For manufacturers manufacturefiability, we founda maineffectof agenttype (Mav
= 20.36,Mupv = 8.10,F(1, 796)= 53.81,p < .001,d?= 0.063),scenariaype (Munconstrained™
18.17 ,Mconstraines= 10.82,F(1, 796)= 17.71,p < .001,d?= 0.022),andaninteractioneffect (F(1,
796)=8.79,p = .003,d?= 0.011).Participantsveremorelikely to judgethe AV manufactureas
liable thanthe HDV manufacturerbothin the unconstraine@ondition(Mav = 26.29,Mupv =
9.12,1(346)=6.61,p <.001,d = 0.66)andconstraineadondition(Mav = 14.45,Mupy = 7.19,
t(348)=3.53,p <.001,d = 0.35),althoughthe effectwasmuchlargerin the unconstained
condition.

For AV manufacturers humandriver liability, we founda maineffectof agenttype
(Mav = 20.36,Mupv = 5.96,F(1, 796)= 73.33,p < .001,d?= 0.084),scenarictype (Munconstrained™
17.63,Mconstrainee= 9.30,F(1, 796)= 22.44,p < .001,d?= 0.027),andaninteractioneffect (F(1,
796)=5.63,p =.018,d?= 0.007).Participantsveremorelikely to judgethe AV manufactureas
liable thanthe humandriver, bothin theunconstrained¢ondition(May = 26.29,Mupv = 7.99,
t(358)=6.89,p <.001,d = 0.69)andconstrainedondition(Mav = 14.45,Mupy = 4.13,t(339)=
5.08,p <.001,d = 0.50),althoughthe effectwaslargerin the unconstrained¢ondition.

<<<INSERTTABLE 4 HERE>>>

MediationResultsTo examinethe psychologicaprocesainderlyingtheinteraction

effect,we testedwhetherthe constraineaconditionmoderateshe pathbetweercounterfactual
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relevanceandjudgmentghatthe not-at-fault vehiclecouldhavedonemoreto avoidthe accident.
Thistestdeviatedrom our pre-regideredplanto testmoderatiorof the pathfrom agent
conditionto counterfactuatelevancesincewe realizedthatactualcounterfactuasimulationsare
mostlikely to occurwhenjudgingwhetherthe vehiclecould haveavoidedthe accident.

We conducteda moderatederialmediationanalysiSPROCESSVodel 4; Hayes2012)
in whichthe middle pathof the serialmodelis moderatedy constraineatondition,thereby
affectingjudgmentsof liability for the vehiclemanufacturerTheindexof moderatednediation
wassignificant(b = -0.54,SE= 0.24,95%CI [-1.10,-0.16]).

Discussion

We foundthatmanipulatingthe availability of counterfactuatiriving pathsfor a not-at-
fault vehiclesignificantly attenuategheliability risk for AV firms (vs.HDV firms andhuman
drivers),by constrainingvhatcounterfactualénform a judgmentof whetherthe not-at-fault
vehiclecouldhavedonemoreto avoidtheaccident.This resultbothstrengthengvidencdor the
proposedounterfactuamechanismandsuggestshatinterventiondor decreasindjability risk
shouldfocuson constraininghe scenar. For instancedefendant®f firms might make
argumentdgor why certaincounterfactualsrenotfeasible.

At the sametime, we continueduo find a significantly higherliability risk for AV firmsin
the constrainedcenarioswhichis consistentvith two interpretationsFirst, consumersnay still
generateounterfactualdyut at a broaderscopethatextendsbeyondthe specificsof the scenario
itselfd for exampletheymayimaginethe AV nottakingthe pathin thefirst place.Secondthey
may havenegaive baselineviewstowardAV firms thatinducethemto ascribehigherliability
evenwhentheycannotimaginehow the vehiclecould havebehavedtherwiseIn thisway,

lower averagerustof thesevehiclesmight separatelyontributeto liability risk, in additionto
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the counterfactuathoughtprocessalthoughwe foundno evidenceor thisin the prior studies.

Study 4

Study4 investigatesvhetherwe caninterveneon the maineffectby deflectingthe
part i atteptianaviayfrem the not-at-fault vehicleandfocusinginsteadon thefaultsof the
at-fault vehicle.Our theoreticalframeworkpositsthatwhereagarticipantan the HDV condition
primarily focusontheatfaultv e h i @dpensilslity participantsn the AV conditioninstead
turn their attentiontowardsthe abnormalityof the A V peesenceThereforewe anticipatethatif
participantsareprovidedadditionaldetailsontheat-faultv e h i ddlagodsghentheywill be
lesslikely to considercounterfactualgvolving the not-at-fault AV, therebydiminishingor
eliminatingtheir tendencyto view not-at-fault AV manufacturerasmoreliable. Specifically,we
predictthathighlightingthefaults of the at-fault vehiclemoderateshe pathbetweenvehicletype
andcounterfactuatelevanceTo ensurdurtherrobustnessye alsouseanotherdriving scenario.
Methods

This studywaspreregisteredhttps://aspredicted.org/NJ1_X][xandwe did notdeviate

from the pre-registereplan.We recruited 1360participantdrom A ma z dviedhanicallurk,
who passedttentionchecksandcompletedhe survey,in exchangdor $0.70.We excludedl21
for failing similar comprehensiochecksasStudiesl-3 (describedelow),yielding 1239
participantyMage= 43.7, 50.5%females).

Participantsvereassignedo oneof four conditionsin a2 (agent:AV or HDV) x 2
(intervention:yesor no) betweersubjectgdesign.Participantsn all conditionsweregiventhe
following instructiong(informationin squaregarenthesswasonly includedin the AV

condition)accompaniedyy Figure10:
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Onthenextpage,youwill watchan animatedvideoof a traffic scenario,depictedoelow.
Thevideoshowsanintersectionin whichthedriver of VehicleA runsa stopsignand
strikesVehicleB, seriouslyinjuring its occupant[Vehicle B is a fully autonomouself
driving car, whichmeanghatit is drivenby a computeralgorithm,andits human
occupanthasno control of the vehicle.]

In theinterventioncondition,theinstructionsadditionallyincludedthetext: i A n
independenaccidentinvestigationconcludedhatVehicle A committedtwo traffic law
violations,driving at nearlytwice the speedimit andrunninga stopsign . Irdall conditionsthe
instructionswereaccompaniedvy the relevantimagefrom Figure 10.

<<<INSERTFIGURE10HERE>>>

Readerganview the videohere,which wasthe sameacrossconditions:

http://y2u.be/IPRH7NTtF8MParticipantsvatchedthevideotwice, afterwhich thosein the

interventionconditionwereaskedthe following comprehensiocheckto ensureheir
understandin@f thetraffic violations:ii F r thaoptionsbelow,pleaseselectthe two traffic
violationswhich Vehicle A committed:[Driving atnearlytwice the speedimit; Runninga stop
sign; Passinga schoolbus]. After completingthe samemainmeasuressin Studiesl-3,
participantsvereaskedio answertwo comprehensioshecksaboutwhattype of vehiclethey
sawin thescenarid AV or HDV) andwhich vehiclerana stopsign (vehicleA or B).
Results

Weran2 (agent:AV or HDV) x 2 (intervention:yesor no) ANOVAs for eachof ourtwo
primaryDVs (manufactureliability; AV manugcturervs humandriver liability). For
manufacturers manufacturetiability, we founda maineffectof agenttype (Mav = 14.59,Mupv

=10.40,F(1, 1235)=11.89,p < .001,d?= 0.010),no maineffectof intervention(Mintervention=
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11.82,Mnointerventon = 13.26,F(1, 1235)=1.42,p = .234,d?= 0.001),andaninteractioneffect
(F(1,1235)=7.94,p = .005,d?= 0.006).As in prior studies participantsveremorelikely to
judgethe AV manufactureasliable thanthe HDV manufacturewithouttheintervention(Mav =
17.00,Mupv = 9.38,t(554)= 4.43,p < .001,d = 0.35).However,whenparticipantgeceived
additionaldetailsontheat-faultv e h i traffievilations,therewasno longera significant
differencebetweerAV andHDV manufacturetiability for the not-at-fault vehicle(Mav = 12.20,
Mupv = 11.43,t(617)= 0.45,p = .651,d = 0.04) Theinterventionsuccessfullyeliminatesthe
maineffectfoundin Studiesl-3.

For AV manufacturers humandriver liability, we foundamaineffectof agent type
(Mav = 14.59,Mupv = 6.36,F(1, 1235)= 43.16,p < .001,d?= 0.034),no maineffect of
intervention(Mintervention= 9.60, Mnointervention= 11.52,F(1, 1235)= 2.41,p = .121,d?= 0.002),
andaninteractioneffect(F(1, 1235)= 5.42,p = .020,d?= 0.004).Participantsveremorelikely
to judgethe AV manufactureasliable thanthe humandriver, bothwithout theintervention(Mav
=17.00,Mupv = 5.85,1(591)=6.18,p < .001,d = 0.49)andwith theintervention(Mayv = 12.20,
Mupv = 6.88,1(615)= 3.08,p = .002,d = 0.25),althoughthe effectwassmallerwith the
intervention.

We additionallyranan ANOVA for our measuref counterfactuatelevancefinding a
maineffectof agenttype (Mav = 29.23,Mupv = 19.29,F(1, 1235)= 36.11,p < .001,d?= 0.028),
no maineffectof intervention(Mintervention= 24.10,Mnointervention= 24.63,F(1, 1235)=0.11,p =
0.737,d?= 0.000),andaninteractioneffect(F(1, 1235)= 5.52,p = .019,d?= 0.004).Participants
weremorelikely to ratethe counterfaaal asrelevantwhenthe not-at-fault vehiclewasanAv,

bothwithouttheintervention(Mav = 31.42,Mupv = 17.59,t(578)= 6.16,p < .001,d = 0.49)and
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with theintervention(Mav = 27.05,Mupv = 21.00,t(618)= 2.51,p = 0.012,d = 0.20),although
the effectwassmallerwith theintervention.
<<<INSERTTABLE 5 HERE>>>

MediationResultsWe testedwhethertheinterventionconditionmoderateshe A pathof
the serialmodelbetweervehicletype conditionandcounterfactuatelevancd PROCESSViodel
83; Hayes 2012).Theindex of moderatednediationwasfoundto be significantfor the
manufacturers manufacturecomparison(b =-0.75,SE=0.36,95%CI [-1.51,-0.12]). This
indicateghatthetestednterventionsuccessfullyeducegsherelevanceof counteractual
thinking aroundwhatthe AV couldhavedonedifferently,in turndecreasingp ar t i ci pant s 6
tendencieso find AV manufacturersnoreliable.
Discussion

We foundthatemphasizinghe fault of the at-fault vehicleby providingadditionaldetails
onits traffic violationssignificantlyattenuateshe liability risk for AV firms (vs.HDV firms and
humandrivers).Specifically,theinterventionreducedherelevanceof entertaining
counterfactualsvherethe AV or ahumandriverin theA V @pesitioncould have behaved
differently. This resultboth strengthengvidencefor our theoreticaframework,andsuggests
manageriallyactionabldantervention.In the wakeof accidentavheretheir vehiclesarenot at
fault, AV manufacturersnaywantto focustheir communicationson the fault of the at-fault

driver. Likewise,theymaywantto do the samein court,if theaccidentieadsto atrial.

General Discussion

Acrossfour studiesandfour supplementastudieswe foundthatvehiclemanufacturers

aremorelikely to beviewedasliable whentheir vehiclesareautonomoushanhumandriven,in
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the eventthattheir vehiclesarenot at fault. This responsepatternwasdrivenby atendencyto
considerasrelevantcounterfactuascenariosn which a humanhadmorecontroloverthe AV,
andconcludethata humanwould havedonemoreto avoidtheaccidenthenceanAV firm was
moreliable thananHDV firm in the samescenarioSimilarly, the AV firm wasseenasmore
liable thanthe humandriver of a not-at-fault HDV, showingthatin practiceit washeldto a
higherstandardhanall comparablearties.Liability ascriptionsverenotexplainedoy levelsof
trustin AVs, althoughthelessparticipantdrustedAVs, the morerelevanttheythoughtit wasto
considercounterfactualn whichthe AV acteddifferently. Likewise, liability ascriptionsvere

not merelyexplainedby the expectatiorthatAVs shoulddrive betterthanhumans.

Theoretical Implications

Ourresearchhasthreemaintheoreticaimplications.First, we contributeto work on
consumereactiongo Al failures,whichtypically finds lower blamefor Al thanhumansgdriven
by inferencesf lower agencyfor Al (Arikan etal. 2023;Li etal. 2016;SrinivasarandSariat
Abi 2021) We find thereverseeffectin scenariosvhereAl is notatfault, dueto a distinct
counterfactuamechanisnin whiché a b n o AVetadgeytherelevanceof counterfactualin
which theyactmoreoptimally, leadingto higherliability for AV firms. We expectthatthe same
processnaybeat play for othernewAl technologieshatareviewedasabnormal suchasnew
chatbotsFurthermorewhile previouswork on Al failuresin the contextof AVs hasfocusedon
hypotheticaimoraldilemmasin which AVs areforcedto makea choicebetweertwo harmful
outcomegAwad etal. 2018;Bonnefon,Shariff, andRahwan2016;Gill 2020) the currentwork
suggestgconomicandsocialrisksarisingfrom how consumershink aboutthe exceedingly

moreprevalentscenarian which AVs areinvolvedin accidentshot at fault.
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Secondywe contributeto work ontherole of trustin theadogion of AVs (Gold etal.
2015;Xu etal. 2018) Althoughtrustis directly relevantto AV adoptionwe find thatin thecase
of AV liability for accidentshotatfault, trustis mostlyindirectly relevantoy moderatinghe
extentto which consumershink of counterfactualén which a humanwould actmoreoptimally.

Third, we contribute to work on counterfactuateasoningn consumepsychologyby
revealingthatnewtechnologyaffectswhich counterfactualsometo mindin eventbased

scenariosandthatthis influencesinferencesaboutproductdefectsandfirm liability.

Practical Implications

If consumersreinclinedto hold AV firms moreliable thanHDV firms for identical
accidentsiot at fault, thenthis outcomehasbotheconomicandsocietalimplications.
Economicallythelawsuitsfrom theseaccidentsnaybe prohibitively expensivdor AV firms
andtheirinvestorsgiventhe costsof settlementsglaimsadministratiorcosts,andlegal feesfor
eachclaim filed (Morgan1982) This suggestshateventhoughthe sizeof theoverallé p iofe 6
accdentsis expectedo besmallerfor AVs, firms mayberesponsibldor alargerélicedof that
pie thantheyarecurrently(Smith2017) Societally,if firms mustchargehigherpricesto cover
higheranticipatediability costs,asvia higherridesharingprices,this maydiscouragexdoption
andultimatelydelaythe progresof thistechnologyandreducethe expectedreventionof
accidentrelatedinjuriesanddeathgNichols2013;Villasenor2014) In theextreme firms and
investorsmayavoid AVs altogether.

In fact, theriskswe haveuncoveredcheremight be magnified,for severakeasonsFirst,
whenbringing Productdiability, Generaliability, or Auto liability claimsagainsta defendant

in somestatesf the United Statestheliability amountis un-cappedand,asaform of
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punishmentcanexceedestimatectostof damagessa form of punishmert If the public places
undueliability on AVs, thenPlaintiffs couldappeato their misguidedperceptiongo seekhigher
rewards Secondanyunanticipategublic perceptioror litigation risks stemmingfrom not-at
fault accidentsaareheightenedy the high frequencyof suchaccidentswith potentiallylargeand
unexpectedinancialimpactson the bearerf risk (e.g.,insurersor a selfinsuredcompany).
Third, becaus@\V firms aremorelikely to havethe meando coverdamageshanindividual
humanparties this maymakethemattractivetargetsof lawsuits,evenif theyareviewedasjust
weaklyor partially liable (Smith2017). Relatedly,underthelawof 6 | candseveral i abi | i t y 6
thatis activein somestatesof the US, a partythatis only partially responsibldor the damages
mayberequiredto payall damage# theyarethe only partycarryinginsurancgWright 1992.
Fourth,becausesomebearerof risk will increasansurancepremiumsto accountor the liability
risks,somefirms maychooseo nottakeoninsuranceatall, exposinghemselveso potentially
extraordinaryrisk if a costlylawsuitis broughtagainsthem.

To proactivelyavertor atleastminimize theserisks, all stakeholdersnaywantto
normalizeAVs in themindsof consumersA possiblesilver lining is thatonceAVs arerolled
outandbecomeubiquitousin largecities, thefeelingthattheyareabnormalshouldbereduced.
At thesametime, it is yetunclearwhatkindsof exposurdo AVs will havethis effect,andhow
longit will taketo reachanequilibriumin which AVs seemasnormalasHDVs. Similarly,
deploymentsouldbedelayedf consumersre exposedo newsthatconfirmstheir current
mistrus® asin variousrecentreportsthatthetechnologyhasbeenoverhyped(Chafkin2022;
Isidore,McFarland,andValdesDapena2022) public campaignsgainstthe technology(Vynck

2022) andsalientaccidentsnvolving AVsd evenif accidentsarerarerfor AVs thanHDVSs.

4 https://www.uslaw.org/wszontent/uploads/2022/@019 _56StateAnalysisof-Liability-DamagesCaps
Compendium.pdf
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Thisdynamicwill continueto play outin the earlydaysof adoptionwith potentiallong-term
consequencesr whetherthetechnologyis widely adopted Anothersilver lining is that
autonomousehiclesthatoperatewithin a moreconstrainedircuit, asin someautomateduses
(De Freitasetal. 2022) maybelesssusceptibldo litigation becauseonsumersnaybeless
likely to imaginehow theycould havecounterfactuallyavoidedaccidents.

Finally, AV manufacturersanalsoreduceperceivediability of the not-at-fault AV by
highlightingthe faults of the at-fault driver, asthroughnewscommunicatioreffortsor in its
defensdif theaccidentgoesto trial). Suchaninterventionworksby reducingthe perceived
relevanceof counterfactualgvolving the notatfault AV, presumablypecausét deflects

attentionanddirectsblameto the at-fault AV.

Limitations and Future Directions

Ourfindingsraiseseveralbpenquestiondor futurework on psychologicamechanisms,
generalizatiorof the effects,andpotentialinterventions.

Onpsychologicalmechanismspnequestionis whetherthe samethoughtprocessat play
hereaffectsnotjust viewsaboutfirm liability butalsobrandimage,with effectson purchase
intentandword of mouth.Futureinvestigationsanalsoprobewhetherotherpsychological
processesontributeto theliability responseatterndoundhere.Onepossibilityis that
consumergmploya generalizatioreuristic,assuminghatanerrorwith oneAV alsoimplicates
all otherAVs from thefirm or evenall AVs in generalyesultingin alargertotal risk of harm(as
in so-called"algorithmictransferenceéffects;Longoni,Cian,andKyung 2022) If suchan
inferenceis at play, it would bein additionto the counterfactuamechanisnmuncoveredere,

whichwascausallyimplicatedin theresponseattern.Futurework couldalsofurtherprobe

33



whethemegativeattitudestowardAVs, suchasbelievingthattheywill eliminatehumanjobs,
affectliability ascriptiongn additionto the counterfactuaprocessincoverechere.

On generalizationfuture studiescanexpandupontheliability andinsuranceisksfor
firms by surveyingotherrelevantstakeholderssuchasunderwritersandlawyers.It can also
measurdhow consumerspportionliability acrossvariousstakeholderg thevaluechain,such
asvehiclemanufacturerssoftwareproviders,andbusoperatorsGlobal studiescantestwhether
the currenteffectsarelimited to thelitigious U.S. cortext or generalizéo othergeographics
whereAVs arebeingactivelydevelopedr deployed]ike EuropeandAsia, wherewe predict
consumersvill showthepresentesponseatternsolong astheyview AVs asanabnormal
presencéehatpotentiallyinterfereswith humancompetencerinally, evenstudiesconducted
within the U.S. cansurveyparticipantdeyondthe Prolific andMturk samplesstudiedhere.

Oninterventionsfuturework caninvestigatenow exposureo AVs, bothby passengers
of AVs butalsoby otherdriversandpedestriansaffectsthe phenomenancoveredere. The
guestionis whetherexposurecanserveto normalizeAVs, therebymitigatingthe biasfoundhere,
or whethemegativepublic perceptionsvill betoo persistenanda possiblestoppeifor AV firms.
Anotherapproachmaybeto targetconsumetrust,by communicatinghatAVs do notonly
follow theliteral rulesof theroad,but alsotakedeliberatestepsto evadeaccidentsvhentheyare
not atfault. On this note,the currentwork studiedthe effectof trustin the A V écempetence
giventhatcompetences of primaryconcernfor newtechnologicaproducts But futurework
couldalsoinvestigatewhetherothertypesof trustpertainingto the AV firm (ratherthanto the
AV itself) influenceliability, includingtrustbasedonthef i r baregolencéthe extentto

whichthefirm seemdo wantto do goodto thetrustor,regardles®f profit incentive),and
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integrity (the extentto which thefirm adheredo principlesthatthetrustorthinksarereasonable)

(Mayer,Davis,andSchoormari995;SirdeshmukhSingh,andSabol2002; Xie andPeng2009)
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Table 1.
Measuresn Studyl.

Measure Statement

Liability, At Fault(DV) Thedriver of VehicleA is liable for the serious
injuries sustainedy the occupaniof VehicleB.

Liability of manufacturerNot at Fault Themanufactureiof VehicleB is liable for the
(DV) seriousinjuries sustainedy the occupantof
VehicleB.

Liability of driver, Not at Fault* (DV) Thedriver of VehicleB is liable for the serious
injuries sustainedy the occupaniof VehicleB.

CounterfactualAt Fault(M) Whenit comedo thinkingabouthowtheinjury
couldhavebeenavoidedit is relevantto consider
whatVehicleA could havedonedifferently.
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CounterfactualNot at Fault(M) Whenit comedo thinkingabouthowtheinjury
couldhavebeenavoidedit is relevantto consider
whatVehicleB couldhavedonedifferently.

Donemore,Not at Fault(M) VehicleB couldhavedonemoreto avoidthe
accident.

Notes (1) * only measuredn HDV condition;(2) DV=dependenvariable,M=mediator,
MOD=moderator.

Table 2.

Statisticsfor Study1.

Measure AV Mean HDV Mean T-Value Cohe¢
Liability, At Fault(DV) 93.72(14.07) 96.30(9.23) t(734)=3.09° -0.21

Firm Liability, NotatFault(DV) 20.95(27.52) 11.60(20.39) t(771)=5.49" 0.38
CounterfactualAt Fault(M) 93.61(15.43) 96.32(12.11) t(785)=2.78" -0.19
CounterfactualNot at Fault(M)  44.30(34.26) 32.65(31.88) t(797)=4.98" 0.35
Donemore,Not at Fault(M) 38.68(32.80) 29.85(30.97) t(796)=3.91" 0.28
Trustin AutonomousVehicles  38.39(26.60) 30.94(25.65) t(794)=4.03" 0.29

Note: T-statisticsreflectresultsof independensampleg-tests** p <.01,*** p<.001.

Table 3.

Statisticsfor Study?2.

Measure AV Mean HDV Mean T-Value Cohel
Sue,VehicleA (DV) 87.60(19.93) 81.14(26.48) 1(661)=3.69*** 0.28

Firm Sue,VehicleB (DV) 38.33(32.57) 30.63(31.09) t(716)=3.24** 0.24

CounterfactualyehicleA (M)  91.73(14.81) 87.29(19.49) t(664)=3.43*** (.26
CounterfactualyehicleB (M)  53.83(32.10) 49.06(31.60) t(717)=2.01* 0.15
Donemore,VehicleB (M) 46.08(31.78) 40.61(30.55) t(717)=2.36* 0.18

Trustin AutonomousVehicles 34.35(23.94) 31.81(25.25) t(714)=1.38 0.10
Note: T-statisticsreflectresultsof independensampleg-tests* p <.05** p<.01,*** p<.001.
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Table 4.

Statisticsfor Study3.
Measure AV v HDV AV v HDV
Constrained Unconstrained
Liability, At Fault(DV) t(409)=0.98 d=-0.10 1(362)=2.56, d=-0.25

Firm Liability, Not at Fault(DV) t(348)=3.53", d=0.35
CounterfactualAt Fault(M) t(350)=1.25d=0.12

CounterfactualNot at Fault(M)  t(395)=4.35", d=0.43
Donemore,Not at Fault(M) t(394)=3.41",d=0.34

t(346)=6.61", d=0.66
t(353)=0.34 d=-0.04
t(385)=4.52", d=0.46
t(387)=3.91", d=0.40

Note: T-statisticsreflectresultsof independensampleg-tests* p <.05** p<.01,*** p<.001.

Table 5.
Statisticsfor Study4.
Measure AV v HDV AV v HDV
No Intervention With Intervention
Sue,At Fault(DV) t(569)=2.36, d=-0.19 t(617)=0.24 d=-0.02
SueFirm, Not at Fault(DV) t(554)=4.43",d=0.35 t(617)=0.45d=0.04
CounterfactualAt Fault(M) t(617)=0.65 d=-0.05 t(548)=0.63d=0.05

CounterfactualNot at Fault(M)  t(578)=6.16", d=0.49
Donemore,Not at Fault(M) t(600)=5.71", d=0.46

t(618)=2.51, d=0.20
{(588)=4.29" , d=0.34

Note: T-statisticsreflectresultsof independensampleg-tests* p <.05** p<.01,*** p<.001.
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Fig. 1. Theoreticaframework.
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Note: Proposedhoughtprocesdor assessingccidentshot at fault, by which vehicletype
influenceswhetherconsumergonsidera counterfactuain which the not-at-fault vehiclecould
haveacteddifferently, whichin turninformsjudgmentghatthe not-at-fault vehiclecould have
avoidedthe accidentand,ultimately, firm liability for theaccidentindividual levelsof trustin
AVs influencethe propensityto engagen thesecounterfactualsd Sdéfersto 6 s t undigating
studiegthatted eachcomponenbf thethoughtprocess.

Fig. 2. Instructionstills for humandriven (left) andautonomougright) conditions.
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Fig. 3. Main resultsfor Study1.
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Fig. 4. Moderatedserialmediationfor Study1.
95% CI [-3.35, -1.09]
0.76™** .
AV Trust Counterfactual »| Could Avoid
0.07[0.04, 0.12] 0.24***
J— 0.03 0.10*
-9.34%* g
HDV v AV : ) »| Firm Liability
_6-03**l’

Note: ** p < .01;** p < .001
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Fig. 5. Theeffectof trustin AVs on agreemenwith the counterfactual.

Agreement Wt. Counterfactual
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Note: High Trust> 50 averageontrustscale;Low Trust<=50. Error barsindicate95%_Cis.
*k%k
p<.001.

Fig. 6. Scenaricandschematicen Study?2.

Part 1 Part 2 Part 3

(% Hallidie —
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'9’( Plaza Square GEARYS™

San Francisco

| _ San Francisco Centre mall

gt

San Francisco
Centre mall

Pedestrian’s
eventual path

901 Market

A Protected A Protected

H
50 FEET ;If::el;e: : 925 FEET bike lane _ osEEET bike lane

Both Vehicle A and Vehicle B wait for the  Vehicle A strikes the pedestrian at a The pedestrian lands in Vehicle B's travel
green light. The light turns green, and both  speed of 21.7 mph. Vehicle A appears to lane.
vehicles advance shortly thereafter. hit the pedestrian without applying the

brakes. Vehicle B, which is traveling at 19.1 mph,
The pedestrian steps into the crosswalk. begins to brake, but still strikes the

The impact of the crash flings the pedestrian.

pedestrian into the path of Vehicle B.

Note. Imagesandcrashdetailstakenfrom Cano(2024)
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Fig. 7. Main resultsfor Study?2.
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Fig. 8. Theeffectof trustin AVs on agreementvith the counterfactualStudy?2
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Note: High Trust> 50 averageon trustscale;Low Trust<=50. Error barsindicate95%Cis.* p
< 0.05*** p<.001.
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Fig. 9. Instructionstills for the agent(humandriven, Top; AutonomousBottom)andscenario
(unconstrainedcenarioleft; constrainedcenarioright) conditions.
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Fig. 10. Instructionstills for agent(humandriven, left column;autonomoustight column)and
intervention(no intervention top row; intervention bottomrow) conditiors.
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