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ABSTRACT

In response to themanysocial impactsofautomatedmobility, inSeptember2020 theEuropean
Commission published “Ethics of Connected and Automated Vehicles,” a report in which
recommendationsonroadsafety,privacy,fairness,explainability,andresponsibilityaredrawnfrom
asetofeightoverarchingprinciples.Thispaperpresentstheresultsofaninterdisciplinaryresearch
wherephilosophersandengineersjoinedeffortstooperationalizetheguidelinesadvancedinthereport.
Tothisaim,theauthorsendorseafunction-basedworkingapproachtosupporttheimplementation
ofvaluesandrecommendationsintothedesignofautomatedvehicletechnologies.Basedonthis,
theydevelopmethodologicaltoolstotackleissuesrelatedtopersonalautonomy,explainability,and
privacyasdomainsthatmosturgentlyrequirefine-grainedguidanceduetotheassociatedethicalrisks.
Eventhougheachtoolstillrequiresfurtherinquiry,theybelievethattheworkmightalreadyprovethe
productivityofthefunction-basedapproachandfosteritsadoptionintheCAVscientificcommunity.
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INTROdUCTION

ConnectedandAutomatedVehicles[CAVs]arearguablyoneofthemostresearchedanddiscussed
applicationsofArtificialIntelligence[AI]technologies.Advancesindesignanddevelopmentfuel
theanticipationofafuturewhereourroadswillbepopulatedbybothregularandautomatedvehicles.
Concurrently,social,ethical,andlegalissuessurroundingtheimpactsofCAVtechnologieshave
beenraised(Nyholm,2018a,2018b;Taeihagh&Lim,2018).Thiskindledalivelyinterdisciplinary
debateandhighlightedthenecessityofsharednormativeframeworkstosteerinnovationtowards
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ethicallydesirableandsociallysustainabledirections.Inlinewiththistrend,theEuropeanUnion[EU]
hasrecentlypresenteditsethicalframeworktopromoteresponsibleinnovationinCAVtechnology
(Horizon,2020)andaskedstakeholderstocontributetoitsoperationalization.

Thispaperrespondstothecallbypresentingsomemethodologicalsuggestionsonhowtoease
thetranslationoftheEUrecommendationsintopracticefromtheviewpointofengineering.1Inwhat
follows,we elaborateon abottom-up, function-based working approach for thedevelopmentof
flowcharts,checklists,andsimilarmethodologicaltoolssupportingtheexerciseofmoraljudgment
aimedataligningCAVdesigntotheEUnormativeframework2.Byfocusingongivenfunctions,
determiningwhichethicalchallengestheyposevis-à-vistheEUframework,anddevisingad hoc
methodological tools to discuss them, the gap between principles and design practices can be
narroweddownandtheneedforfurtherconceptualrefinementsofthenormativeframeworkcanbe
betterspecified.

Thepaperisstructuredasfollows.InSectionIwepresenttheEUethicalframework,whilein
SectionIIwefurtherclarifyouraimsandsketchthemainfeaturesofthefunction-basedworking
approach. In the remaining sectionswe showhow this approach canbe applied tooutline tools
for bridging gaps between recommendations and practice. In particular, Section III focuses on
problems revolvingaround theprincipleofpersonal autonomy;Section IVconsiders challenges
posedbyexplainability;finally,SectionVtakesacloser looktoprivacyissues.Ineachcasewe
mapamethodologicaltoolaimedatfurtheroperationalizingtheEUguidelines.However,dueto
thepreliminarystageofourresearch,thesuggestionsweadvancearetobereadmoreasevidence
insupportofthefunction-basedapproachthanasrefinedtoolsforinquiry.Therefore,foreachtool
weunderlinewhataspectsarestillinneedoffurtherclarification,thussettingtheagendaforfuture
research.Notwithstandingthislimitation,webelievethatourworkmightalreadydemonstratethe
productivityofthefunction-basedapproachandfosteritsadoptionintheCAVscientificcommunity.

Ethics of Connected and Automated driving
In September 2020, the European Commission released its first systematic document on the
ethicsofautonomousdriving.The report,entitledEthics of Connected and Automated Vehicles. 
Recommendations on Road Safety, Privacy, Fairness, Explainability and Responsibility(ECAVfrom
nowon)isauthoredbythe‘Horizon2020CommissionExpertGrouptoadviseonspecificethical
issuesraisedbydriverlessmobility’,anindependenttaskforceof14experts–mostlyacademics:
philosophers,lawscholars,engineers–ledbyJeanFrançoisBonnefonandFilippoSantonideSio
(Horizon,2020).

Followingclosely theEuropeanapproach toethicalAIput forward inEthics Guidelines for 
Trustworthy AI(AIHLEG2019)andanalogousdocuments,thereportaimsatdevelopingacoherent
framework to analyse, assess, and manage ethical issues proper to CAVs, thus ensuring a “safe
andresponsible transition”(Horizon,2020,p.15) todriverlessmobility in theEU.Byapplying
aResponsibleResearchand Innovationapproach (Owenet al.,2012), theauthorsconsiderboth
risks and benefits related to CAVs, stressing the need for legal and ethical guidelines to steer
technologicaladvancementstowardssociallydesirableoutcomes.Basedonthis,thereportpresents
20recommendationstopromotealignmentofCAVtechnologiestotheEUfundamentalvaluesand,
thus,justifiedsocialtrustininnovation.

Assuch,thereportisdirectedtoallstakeholdersandisintendedtoserveasabasisforawidely
participateddebateonhowtofacetheethicalchallengesposedbyCAVs.Particularattentionisindeed
dedicatedtothemainstakeholders–manufacturersanddeployers,policymakers,andresearchers
–whoserolesintheaccomplishmentofeachrecommendationiscarefullyoutlined(Horizon2020,
pp.65-69).Aswewillsee,thisissupposedtohelpgooveracommonhurdleofsimilarenterprises,
i.e.,thenecessityoffillingthegapbetweenstatementsandpractice.

AsinthecaseofAIHLEG(2019),thereportopenswithasectionwherethe“fundamentalethical
andlegalprinciples”(Horizon,2020,p.21)arelistedandbrieflycommented.Theprinciples,which
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