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Abstract

This study looks at car datamarketsfrom an economicperspectiveWe start from severaloptionsfor the
technicalcharacteristiceof dataaccespointsthat havebeendiscussecdamongstakeholdersn the automotive
industry. We examinethe structureof datamarketsthatarelikely to emergefrom thesecharacteristicandthe
implicationsfor the welfare of manufacturersaftermarketserviceprovidersanddrivers. Car manufacturers
facecompetitionin carmarketsandaftersaleservices However,they candesignthe car dataarchitectureo
ensuretheir exclusiveaccesdo the data Thatwould give thema monopolyin the marketfor car datafrom
theirbrand Theycanusethis to increasetheir leverageon aftersaleservicesmarkets Our baselinescenario
is the ExtendedVehicle proposalthat manufacturergrefer. This ensurestheir data accessmonopoly and
enablesthem to maximizesrevenuefrom data and datadriven aftersalesservices.It reduceswelfare for
drivers and aftersalesservice providers. Two technical variations on the baseline scenario reduce
manufacturerdeverageover dataservergovernanceandtheir monopoistic power. That could reducesocial
welfarelossesandtransfermore surplusto driversand serviceproviders comparedo the baselinescenario
Otherscenario®examinedternativedataaccesgatewaysfor instanceby keepingthe OBD plug openandby
applyingreal time dataportability underthe GDPR. Thesescenariognay offer somescopefor regulatorsif
theywish to keepalternativedataaccesshannelopenin orderto stimulatecompetitionin aftersaleservices
markets. However, they entail additional hardwareand switching costs for consumerscomparedto the
baselineand are thereforepartial and imperfect substitutesin two final scenarioswe examinethe market
positionof B2B datamarketplacesindconsumemediaserviceslatforms The potentialfor dataaggregation
acrosscarbrandsandothersourcesreatessomepossibilitiesfor theseplatformsto providea counterweighto
monopolisticbehaviourby the manufacturers However, manufacturerstontrol over the data supply and
acessto the in-car human interface ensuresthat they retain substantialleverageover these platforms.
Regulatorsmay considercreatingthe conditionsfor a more level playing field betweenOEM servicesand
third-party aftersalesservice providers. As a next step in this research,the general scenariebased
observationsn this studywould haveto be complementeavith empiricalevidenceon the datamarketpower
of carmanufacturers.



1. Introduction

Modern cars are Internetof-Things devices.They are loadedwith digital sensorsembeddedn mechanical
partsanda geclocationtracker. Mobile communicatiorchanneldacilitate externalprocessinganduseof the

databy awide rangeof serviceproviders Many partiesmaywantto accesandextractvalueout of thesedata,
including car makersor Original EquipmentManufacturers(OEMs), drivers, OEM-authorizedas well as
independentftersalesserviceproviders,datamarketoperatorsand analysts,etc. Car datacan be usedfor

severaltypesof servicesjncluding navigation,information & entertainmentmaintenance& diagnosticsand
insurancgMcKinsey & Company,2014 & 2015). Revenuefrom thesedigital servicess estimatedat 225€

per car peryearandtotal marketsize could reach3.8 bin € peryearin the EU by 2021 (Source:Statista.See
Fig 1-2-3 in annex) It remairs small comparedo traditional aftersalesnaintenanceand repair services that
are estimatedat about 120 bin € / y er800 € / ¢ arf ih theEU, or comparedto the EU automotive
insurancemarketwheretotal premiumrevenueamountsto about130 bin € per yearf. However,the main

impactof theseinnovativedataserviceswill be to trigger shiftsin aftersaleservicesspendingover the life-

cycle of a car (McKinsey, 2015). Datawill play animportantrole in hudgingconsumersnto buying new
offeringsfor automotiveservices. Evenminor shiftsin thesemarketsmay re-routebillions of eurosinto other
hands.Digital serviceswill increaseprice competitionanddrive down pricesin traditional servicesmarkets.
Accesdo cardatawill thereforebe essentiafor aftermarkeserviceprovidersandconsumers.

Car manufacturer§OEMs) designthe car, including dataaccesgointsand communicatiorgatewaysUnder
the Extendedvehicle dataarchitectureproposedy the automotiveindustry (ACEA, 2016a,p 10) all cardata
would be collectedexclusivelyon dataserversoperatedoy the OEM. While OEMs face competitionin car
salesandaftersaleservicesnarkets this dataarchitecturegivesthema monopolyon datafor carsfrom their
brand. In the absenceof alternativedata gatewaysOEMs becomethe only sourceof accessto the data
Aftersales servicessuppliers have no other choice than to buy data from OEMs and acceptthe sales
conditions,including prices,for the productionof datadriven aftersalesservices OEMs canfix a price that
maximizestheir revenueandstrengthea their compeitivenessin car salesandin aftersaleservicesmarkets
They becomeprice settersin a monopolisticmarket not price takersin a competitivemarket. OEMs canbe
exposedo competitionfrom other databasedservicesplatformsorbiting aroundthe conneted car, suchas
mediaandinfotainmentservicesnavigationservicesanddatamarketplaces However,all thesedependon the
supplyof datafrom OEMs andon accesgo the humaninterfacein the carto delivertheir servicemessage
drivers Alternative data supply channels such as the OBD plug, may be available but are only patrtial
substitutegor OEM-controlledchannels.Sevice providersareconcernedboutaccessonditionsandpricing
of the data. These conditionswill be crucial in shaping a level playing field for competition and new
businessearoundinnovativedatadriven aftersaleservices

Thereis anon-going debateaboutthe technicalaccessonditionsto car datafor severalyearsnow (European
Commission2016; TRL, 2017).That debatehasbeendominatedby the tradeoff betweencybersecurityand

! The aftersalesnarketis traditionally definedasa hardwaremarketfor caraccessoriesandphysicalmaintenancandrepairservices.
Here we use a wider definition that goesbeyondhardwareand includesall aftersalesservicescontractedby drivers following the
signatureof a purchaseleaseor rentalagreementor a car. This includesfinanceand insurancepavigationand driving assistance,
mediaandinfotainmentservicesinsidethe car, etc. In the pre-digital agetheseservicechoiceswerebasedon very little information.
For exampleinsurancepricing wasbasedon the driver'spasttrack record,not on mileageor driving style. Today,theseservicesare
affectedby fine-grainedcardatathatcanbe sharedwvith manyinterestecparties.

2 of which about42% is channeledhroughauthorizedrepair shopslinked to car brandsand 58% throughindependentepair shops
(BostonConsultingGroup,2012).

® Seehttps://www.insuranceeurope.eu/motor
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dataaccessThe objectiveof this studyis to complementhat technicaldebatewith a moreeconomiclook at

dataaccessandpricing conditions,marketstructuresandcompetition ,nework effectsandswitchingcoststhat
play animportantrole in economicoutcomesWe startfrom thetechnicalcharacteristicef dataaccesgpoints
andexaminethe structureof datamarketsandaftersaleservicesnarketsthatarelikely to emergefrom these
characteristicsAre they competitive or monopolistic, how important are switching coststo circumvent
technicalbarriers,are thereany network effectsin aftersalesservices? We thenlook at the implications of

thesemarketcharacteristicsn termsof pricing and economicwelfarefor OEMs, aftersaleserviceproviders
and drivers/consumers.This economic perspectiveadds a new dimension to the tradeoff between
cybersecurityandaccess.

We explorevariousscenarios. In a baselinescenario similar to the ExtendedVehicle concept,OEMs have
exclusive accessto car datawhich they may make available at monopolistic prices to aftersalesservice
providers They offer driversa limited choiceof dataserviceghatarebundledwith the car. OEMsmayinvoke
securityargumentgo justify this choice. We thenexplorevariationson this baselinewith “ n e usterradrer ”
“ b-passs e r wseenatis that weakenthe control and oversightof OEMs on the data server.We also
investigatetwo scenarioswith altemative datagatewayshat allow driversto accesgshe car datadirectly and
transferthemto the serviceprovider of their choice.One of theseoperateshroughthe existing OBD plug in
cars.The otherfollows a regulatorypathwayprovidedby the portability clause(Art 20) of the EU General
DataProtectionRegulation(GDPR). Finally, we look at two scenarioghat take car dataout of OEM brand
basedsilos and aggregatethem in multi-sided data marketsthat span many OEMs. We are particularly
interestedin thesescenarioshecawse they might increasecompetitionbetweencar brandspecific hardware
platformsand broaderdatasupply and servicesplatformsthat operateacrosscar brands,suchas navigation,
infotainmentandautomatediriving services. They gererateeconomie®f scopein dataaggregatiorandoffer
possibilitiesfor aftersaleserviceprovidersto expandtheir marketreachandfor consumerdo accessa wider
variety of servicesAll thesescenariogevolvearoundiwo mainthemesthe extentof technicalcontrol of the
OEM overthe data,andlegalownershipandaccessightsto the data. While thetechnicaldebatehasbeenon
goingfor anumberof yearsalready thelegaldebates only starting.

We find that monopolisticbehaviourin datamarkets benefitsthe OEMs but is likely to diminish welfare for
consumersand aftersalesserviceproviders A key issueis whethercompetitionbetweenOEMs and market
pressurefrom consumersservicesuppliersand alternativeservicesplatformswill be sufficiently strongto
attenuatemonopolisticbehaviorand make car datamarketsand datadriven aftersaleservicesmarketsmore
competitive. If not, discrepan@sbetweerthe privateandsocialvalueof cardatamay leadto marketfailures
and requireregulatoryand/orcompetitionpolicy intervention.We concludewith somerecommendationto
promotecompetitionin datadrivenserviceamarkets.

This is essentily a conceptualpaper. Thereis as yet very little empirical evidenceavailable on these
emergingcar datamarkets let aloneaccessible We try to fit the availableand mostly anecdotakvidenceto
the conceptuakconomicpicture that we developin this study. Futureresearchwould needto collect more
empirical evidenceon marketaccessconditionson the consumerand supply sidesof car data platforms,
including for data marketplacesmedia and infotainment platforms, and OBD servicesplatforms. Who
benefitsor losesin eachof our scenarioss ultimatelyanempiricalquestion.

The paperis structuredas follows. In section2 we presentsome basic technicalfeaturesof the car data
ecosystemincluding dataaccesgpointsandcommunicatiorinterfaces Section 3 exploresseveraldataaccess
scenariosand their economicimplicationsfor different categoriesof stakeholdersincluding OEMs, drivers

and aftersalesservice providers. Section 4 discussessome policy implications and formulates four

recommendabnsto increasecompetitionin cardatamarkets.



2. Technical characteristics of the car data ecosystem

2.1. Stakeholders and data access channels

We considetthreegroupsof stakeholderin the emergingdigital cardataecosystem:

- Carmanufactuers(OEMs) designthe caranddataarchitecture. They candesignit in suchaway that
they keepexclusivecontrol over dataaccessilt is costly for buyersto modify this setup or retrofit additional
data hardware. Software may be addedor updatedmore easily, provided the underlying hardwareand
operatingsystemsanaccommodatéhe upgrade’

- Consumer9r drivers buy, leaseor rent cars. After the purchasehey are locked into the specific
hardwareand softwarearchitectureof that car, similar to the situationof a smartphoneébuyerwho is locked
either into the Google Android or the Apple iOS platform. Sincecarsare costly consumergdo not switch
easilybetweendifferentcars.’

- Suppliersof aftersaleserviceswill be affectedby therelativeopennes®f the hardwareandsoftware
designof the car. In the pre-digital age,OEMs hadlittle informationon whathappenedo the car afterit left
the showroom.Carswould show up at authorisedworkshopsfor hardwaremaintenanceut that frequency
declineswith the ageof the car. OEMs couldto someextentcapturehardwaremarketsby patentingthe design
of spare parts for example. That avoided market entry by independentsuppliers but also increased
maintenancecostsfor consumersOEMSs usually had very limited leveragein aftersalesservicessuch as
navigation(producedoy map publishers) mediaandinfotainment(via a build-in radio), insurancgusually a
separatecompany)or simply gasstationservices.n the digital age car dataplay an increasinglyimportant
rolein all theseaftersaleservicesnarkets Maintenanceanddiagnosticservicescanhaveaccesgo datafrom
mechanicakensorsn the car. Navigationservicesrely on GPStrackerdatathat are matchedwith a digital
maponthescreen(i.e.,theHumanrMachinelnterface(HMI)) in the car. Converselycarsmayfeednavigation
serviceproviderswith traffic, weatherand parkingdatafrom theirimmediatesurroundingsinsurancecanbe
boughton a paywhen& how-you-drive basis,requiringcontinuousdetailednavigationdatainput. Mediaand
infotainmentdevicesrequireaccesso the HMI andcanseamlesslgonnectcarsto cloud-basedmediaservices
anddrivers’homeandmobile devices. Cardatacanbe usedfor mesagingto nudgeconsumendecisionsabout
aftersaleservicesandto apply price andquality discriminationin theseservices. A steadyandtimely supply
of cardatacreateopportunitieso reshapeandinnovateaftersaleserviceamarkets. Rationalconsumerswill
considerthe purchaseof a car andaftersaleserviceneedsasa bundleof complementanproducts.However,
prices,quantitiesand qualitiesof aftersaleservicesmay be subjectto uncertaintyat the time of the purchase
decision.

4 Life expectancyfor most of the hardwarecan easily reach15-20 years,thoughsomepartswill haveto be regularly replacedby
aftersalesmaintenanceservice providers. Rapid technologicalchangeimplies that the life expectancyof datadriven softwareis
usuallyshorter. Softwarecanin principle be replacedmoreeasilyvia downloadableipdatesAdditional dataprocessinginits may be
retrofitted to the carprovidedthat a dataaccesgateto thec a ruliltsin sensorgs available. An openacces®peaating systemasin
laptopsandsmartphonefor examplejs the moreefficient solution.

® Individuals or householdsandecideto buy two or more carsfrom differentbrands or sequentialljleaseor rentcarsfrom different
providers. They may want to connectthesecarsto a single dataplatform or usetheir right to data portability betweenplatforms
(GDPR,Article 20).



Accessto car datais crucial for the welfare of eachof thesestakeholdegroups.McKinsey (2016)identifies
threetechnicaldataaccesgoints:the HMI or the screerandbuttonsin the carthatareessentiafor interaction
with the driver, the in-car daa network that collectsdatafrom all mechanicalsensorsin the car, and geo

location(GPS)data.While drivers'smartphonesaneasily substitutefor the build-in GPS,andto someextent
for the car screenthereis no substitutesourcefor the car'smedanicaldata. The EuropeanCommission'€C-

ITS Working Group6 (2016)identified threeoptionsfor accesgo car data:the on-boardapplicationplatform
(OBAP), the central data serverplatform (CDSP) and the in-vehicle interface (IVI). Within eachof these
options, severalsub-options can be identified. We discussthe technicalcharacteristicof thesethree data
accesghannelsn thenextsectiors.

Thesethree dataarchitecturesequire communicationbetweenthe car and externalserviceproviders.Since
car manufacturerdaveno spectrumlicenseto setup their own telecomnetwork this requiresintermediary
servicesfrom licensed mobile phone network operators- that could be consideredas anothergroup of

stakeholders Large OEMs receive data from millions of embeddedSIM cardswhen all their cars are
connected. Intermediaté'middle ware" B2B serviceprovidershaveemergedhat handlelarge pools of SIM

cards,suchas Cisco/Jaspeand Cube Telecomfor example.They managethe technicaland administratie

aspectof datatraffic betweenthe embeddedIM cardsin carsandthe OEMs' CDSPs.Thereis strongprice
competitionbetweertelecomoperatorgo obtainpreferentiaB2B contractswvith OEMs. ThatputsOEMsin a

powerfulmarketpositionvis avis telecan operatorsAs aresult,consumersrelockedinto a specifictelecom
provider selectedby the OEM® and pricing for data plans is monopolistic. For example, GM OnStar
connectivityplansareroutedthroughAT&T in the US andVodafonein Europe. SomepremiumOEMs offer

ageneroudreedatatransmissionpackage.For exampleTeslaallowsfor up to four yearsof free datause

2.2. The Central Data Server Platform (CDSP)

This is the preferredoption of the OEMs and correspondswith the "Extended Vehicle" concept(ACEA,

2016aj. The CDSPtakesthe dataout of the car via a dedicatechardwarelocked SIM-card for storageand
processingon a servercontrolledby the OEM. The servercollectsdatadirectly from the car internal data
network. It can alsosendmessage® thein-vehicleHMI®. The OEM may delegateserveroperationtasksto

a third party. For example,severalOEMs work with IBM BlueMix and Microsoft Azure cloud servicesnot
only to storecardatabutalsoto providedataanalyticsand othervalueaddedservices.

OEMsarguethattheir preferencdor the CDSPis basedon securityreasonsThe CDSPpreventaunauthorised
third-party accesdo the vehicleandvital mechanicafunctionsof the car. Only in thesecircumstanceshey

¢ A few OEMs now allow driversto transmitcar datathroughtheir own smartphonelataplan, for examplethelatestAudi models.See
the descriptionof the Audi MMI appin iTuneshttps://itunes.apple.com/es/app/mooinnect/id570608111?I=en&mt=8

" See also DaimlerBenz proposalsfor an ExtendedVehicle Standardhttp://taysad.org.tr/Upads/dosyalar/1:82-201401-26-5-
ExtendedVehicle---a-proposaifor-sharingdiagnosticsdatain-the-future-Scheiblichve-Raith-Daimler27-11-2014. pdf

8 The Controller Area Network (CAN bus) is a robustvehicle bus standard releasecby the US Society of Automotive Engineers
(SAE) andoriginally designedy BoschGmbh. It allows microcontrollersanddevicesto communicatevith eachotherin applications
without a hostcomputer Moderncarsmay havedozensof electroniccontrol units for varioussubsystems Besideshe enginecontrol
unit othersare usedfor transmissionairbags,antilock braking/ABS, cruise control, electric power steering,audio systems power
windows, doors, mirror adjustmentpattery and rechargingsystemsfor hybrid/electriccars,etc. Someof theseare independenbut
communicationsamongothersare essential. The CAN standardwas devisedto fill this need.Electronicinterconnectiorbetween
differentvehiclesystemscanallow a wide rangeof safety,economyandconveniencdeatureso beimplementedisingsoftwarealone
- functionality which would add costand complexity if suchfeatureswere "hard wired" using traditional automotiveelectrics. See
Wikipediahttps://en.wikipediarg/wiki/CAN_bus

° Audio-visual entertainmentlataareroutedthroughanothemetworkin the car, calledthe MOST (Media-Orientedsystemgransport).
This networkcanlink up to 64 hardwareand softwaremediadevicesand control datatraffic betweernthes devices. The MOST can
alsoexchangalatawith the CAN. Seehttps://en.wikipedia.org/wiki/MOST_Bus
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arewilling to assumdiability for vehiclesecurityandthird-party servicesapplications Othersarguehowever
that the CDSPincreasesisks becauset is a "black box" proprietaryoperatingsystemthat relies mainly on
limiting accessratherthan different layers of protections(TRL, pp.137#138). If a malicious hackergains
accessto the OEM's central serverit could affect many vehiclesand not just one. Multi-layered and
decentralizedsecuritysystemsat the level of the car, with a hypervisorthat prevents write accesdo critical
componentsnay be saferthana centralizedsystem.Continuouslytestedopensourcesoftwaremay also offer
more security. The debatein the cybersecuritycommunity on the relationshipbetweenopen sourceand
securityis far from settled(Celasccetal., 2016;EuropearCommission2016a;Pattemore2016).

The CDSP option leavesOEMs in a privileged market position becausehey can monitor all data traffic
betweenthe car and the server Alternative servergovernancearchitecture have beenproposed(European
Commission, 2016, C-ITS working group 6) that would weakenthe OEM's exclusivecontrol and privileged
marketoverview.A first stepwould befor the OEM to transferall cardatato a NeutralServercontrolledby a
third party and not by the OEM. The neutralserveroperatorwould then ensuredatadistributionto service
providerswho requestaccesgo the data. Theseneutralserverscould be thoughtof asintermediariesor B2B
car data marketplacescateringto the needsof daa suppliers(OEMSs) and data users (aftersalesservice
providers).IBM BlueMix, Carusd® and Otonomd™ are examplesof car data marketplaces In this option
OEMs no longer know which serviceprovidersaccesshe data. Serviceproviderswould still be depemlent
howeveron a continuingdatasupplyfrom the OEM. A further stepwould beto completelyby-passthe OEM
andbring the datadirectly from thevehicleto a NeutralServer without passinghroughthe OEM server.That
would eliminateall OEM leverageover serviceproviders. It shouldbe notedhoweverthat changesin the
serverownershipstructuredo not necessarily}changethe behaviouraincentivesof the owners Any firm that
operateghe dataserverseeksto maximizeprofits by playing on the datapricing andaccessonditions That
would drive a wedge betweenthe economicinterestsof the OEMs and the aftersalesservice providers.
Servergnaybe"neutral"in thetechnicalsenseof reducingthe intermediaryrole of the OEMsbuttheyarenot
necessarilyneutralin theeconomicsense.

Transferring data between OEMSs, serversand service providers requires standardizedprotocols. Some
EuropeanOEMs have proposedto createan ISO standardfor datatransmissionbetweencars and service
providersvia the CDSP,underthe label "ExtendedVehicle Standard'(ISO 20078} The ExtendedVehicle
transferprotocol would cover readandwrite accesdo cars. It is asyet unclearhow many car datapoints
would be coveredby this standardize protocol, what the accessconditionswould be andhow many OEMs
would adhereto it. OEMs anddatamarketplacesrestill experimentingwvith datatransmissiorprotocok. It

is not clearto whatextentthe OEMs andseveraldatamanagemenntermediariehavestandardisegrotocols.
To date,BMW is the only OEM that hasmadeits car dataaccessiblan an online store,for legitimateand
registereduserswho are willing to pay the accessprice™. Other OEMs are making car dataavailableto

aftersaleservice providersbutthereis no publicly availableinformationon accessonditions.

19 The Carusocar dataplatformwasestablishedy TecAlliance,a Germandataprocessingandconsuling company anda consortium
of carpartsOEM. The OEM arenotinvolvedasshareholders.

1 Otonomois a cardatamarketplatformthatis mainly activein the US cardatamarketandseekingto establishitself in the European
market.lt is financedby venturecapitalnot directly relatedto the automotiveindustry.

2 For more information on the ISO standardseehttps://www.iso.org/standard/66978.htfhere are severalcompetingsecuredata
transmissiorstandardproposalsjncluding by the US Societyof Automotive EngineerdSAE) andthe World Wide Web Consortium
(W3cC).

13 Seehttps://aos.bmwgroup.conhat dataarepricedat 0.29€ perretrieval,with discountsfor largevolumedownloads. Thereis no
price differentiationby type of useror datatype. BMW claimsthatall datauserspay the sameprice,includingwholesaledeliveriesto
datamarketplaces.
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In the sever systemmessaging@ndfeedbacko driverscanberoutedthroughthe OEM serverand/orthrough
the serversof serviceproviders. Messagingvorksvia appsinstalledon the driver'ssmartphonend/oron the
carscreen.Theseappscanbe developedy the OEM or by serviceproviders.They canbe deliveredthrough
the OEM softwareplatform or througha third-party platform (for instanceApply Carplayor Android Auto).
For example the General Motors On-Star and Toyota T-Connect systemsallow third-party applicdion
developerdo install appsdirectly in the carandaccesslatavia the CDSP. TRL (2017,pp 67-69) reportsthat
severalmajor OEMs (Toyota, GM, Ford, PSA) allow externaldeveloperso accesshe datavia APIs and
providedevelopetoolkits (SDK), with servicesappsmadeavailablein dedicatecappstores.

The datagovernanceprinciplesproposedby C-ITS working group 6 (EuropeanCommission,2016) suggest
Fair Reasonablend Non-Discriminatory (FRAND) accessThis implies that serviceprovidersshould have
accesdo the entire set of datacollectedby the OEMs. We havebeenunableto verify to what extentthis

principle is currently applied by OEMs. Thereis no transparencyn the list of datapoints collectedand

accessibldy carbrand,andpossiblyby vehiclemodel.GM OnStarclaimsto give accesdo 400+vehicledata
points. BMW haspublisheda list of more than 60 datapointsthatit downloadson a recurrentbasis Cars
collectmuchmoredigital databut mostarenottransmittedo a server This avoidstransmissiorcostsfor data
for which thereis no clearbusinessise.

TRL (2017)notesthatthe CDSPoption suffers from latencybecausef delaysincurredin sendingdatafrom
the car to the server,re-formatting the dataand onwardtransmis#n to the aftersalesserviceproviderwho
usesthe data for his commercial services. Serverscannot give reattime data accessfor time-critical
applications Paralleluseof OBAP dataprocessingnsidethe carand CDSPprocessingutsidethe car could
disadvantagenarketparticipantsvho operatehroughthe CDSP.

2.3. Mediaplatformsin the HMI

Many OEMs have createdthe possibility to install popularmediaandinfotainmentoperatingsystemsn the
HMI (e.g.,screensandbuttons)in the car. Thesearenot OBAPs. They consistmainly of agraphicalinterface
attachedo the HMI, not a full cardataprocessingunit. Whatevercar dataare usedby the appsareretrieved
from the OEM CDSP,notdirectly insidethe car. Froma datasecurityperspectie infotainmentdataarerouted
viathe MOST network thatcanbe separatedrom othercardata.

Popular providers of mobile media devices,such as Apple and Google, have enteredthe market for car
infotainment systems,basedon their proprietary operathg systems,Apple Car Play and Android Auto.
Consumersare familiar with thesemediabrandsand operatingsystemsin their homeand mobile computing
environments.They want connectivity and data synchronisationacrossseveraldevices,family cars from
differentbrands,andpossiblyevenfor rentedcars®. Mobile mediaoperatorssuchasApple iOS and Google
Android arealreadyoffering cloud-basedatastorageto synchronisemediauseacrossconsumemdevices.This
canbeextendedo cars. This canbe donevia the user'ssmartphoner whenthe caris within reachof a WiFi
connection for instancewhen parkedat the driver'shome.OEMs do not feel threatenedy mediaservices
because¢heyarecomplementandnot substitutesor OEM servicesthereis norisk of directcompetitionwith
thecorebusines®f OEMs

14 Seehttps://en.wikipedia.org/wiki/MOST_Bus

15 Rentedcarscreatequestionsaboutpersonaldatacontrol rights. In principle, everydriver shouldgive his consentfor the collection
of privatedatafor the durationof his rentalcontract. He may alsorequesiportability of his personablatato anotter device(Article 20
of theEU GDPR).
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Many applicationsare just on-board versionsof popular smartphonemedia and navigationapps.Bringing
well-known infotainmentbrandsinto the car may increasethe attractivenes®f the car for consimersand
increasesales. "Mirroring" of smartphonescreenson the larger HMI screeninside the car improves
connectivity. Many of theseinfotainmentsystemsalreadysendoutlocation,caridentificationandsmartphone
owner identification data, and sometmes more car operatingdata, to serversof the infotainmentservice
providersor evento FacebookStiftungWarentest2017).

Underthe Fair Reasonablend Non-Discriminatory (FRAND) accessconditionsto serverdata,proposedoy

C-ITS working group 6 (EuropeanCommission,2016) onewould expectthat Apple and Googleapplication
developersvould be ableto accesgshe full setof cardatacollectedby OEMs on their servers. It is not clear
howeverto what extenttheseconditionsare effectively applied,and what the pricing of thataccessvould be.

If theywould be ableto accessall thesedata,including core mechanicakar data,it would enableApple and
Google developersto offer servicesthat competewith the OEM in its core businessdomains.This may

becomea gatewayfor morefunctionalityin future In thelongerrun mediaplatformssuchasApple Car Play
andAndroid Auto couldbecomestandardperatingsystemin the car'sHMI. However,OEMsretainleverage
over dataaccessonditions including pricing, and accesdo the HMI (seesection3.6 below) underwhich

Apple andGooglebasedaftersaleserviceprovidersoperate.

2.4. The In-Vehicle Interface (IVI)

ThelVI enablesaccessardatadirectly in the vehiclefor exportto a third-party serverandapplicatiors. It by-
passeghe OEM dataserveror any neutralserver.Accessis achievedvia the On-Board Diagnostics(OBD)
plug thatgivesopenreattime dataaccesslt wasoriginally designedasan interfacefor emisson diagnostics
for environmentalpurposesand subsequentibecamea regulatory standardfor that purpose®. It enables
professionatrepairersto checkthe 'healthstatus'of the car for diagnosticpurposesDatafrom the OBD port
canbe capturedby plugginga“ d o n igtb the'port. Theseretrofitted devicescancommunicatedataover
short distancesvia USB wire, Bluetooth or Wifi to a smartphoneand SIM card, or directly over longer
distancesvia an embeddedsIM card. Somedonglescomewith a build-in GPS;othersusethe GPSin the
smartphondo by-passthe car'sGPSsystem As disadvantagés that OBD-basedserviceproviderscannot
connectto thec a rHMisscreenithed r i v(@mallerysmartphonescreenis usedasa display. That creates
switching costs for users.Some OEMSs have enabledMirrorLink*’ technologythat re-transmitssmartphone
screengo thecar'sHMI screen.

Many businessnodelshaveemergecaroundOBD donglebasedservicesplatforms®. Somechargea price for
the dongleand offer usersa choicebetweena free but low-capacity(2G) datatransmissiorchannela higher
capacitychannelia thedriver'ssmartphongor a subscriptiorfeefor a separaté&IM-cardin thedongle.Some

18 Directive 98/69/EC of the EuropeanParliamentand Council of 13 October1998 relating to measurego be taken againstair
pollution by emissionsfrom motor vehiclesand amendingCouncil Directive 70/220/EEC. The OBD Il standard(1990) includes
parameterprotocolandhardwarenterfacedescriptionsThereis no standardize@®BD datasehowever.

17 Seehttps://mirrorlink.com/

8 Some examples: In the Nordic countries telecom operator Telia is the exclusive distributor for SpringWorks dongles.

Deutsche Telecom distributes Mojio dongles and services in the US and the Czech Republic. Deutsche Telecom and
Amazon, as cloud services provider, participate in the capital of Mojio. The Automatic dongle platform in the US sells its
dongles via Amazon and Best Buy and transfer data directly via the d r i v emaéipghone data plan . Vinli in the US has
teamed up with Meineke aftersales services. A 4G telecom connection via T-Mobile is optional, though required for the
more interesting applications.  Xee, a French dongle supplier, has teamed up with Midas and Norauto aftersales service

providers to distribute and install the dongle. Automile, a Swedish dongle -based fleet services provider operates as a
fully vertically integrated firm with no independent apps providers and no separate telecom plans.
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OBD-basedserviceprovidershaveexclusivedatatransmissiorand hardwaredistributiondealswith telecom
operatorsOthersdistributetheir devicesvia aftersaleserviceproviders. Potentialinvestorsin OBD services
platformsarelikely to be discouragedy the growingtrendamongOEMSsto closeoff accesgo the OBD port
andreducethe numberof the datapointsto the minimum requirementainderenvironmentalegislationin the
EU.

Despitethesedisadvantage©EMs seemto perceivethe IVI/OBD asa threatto their increasinglyvaluable
datamonopoly. SomeOEMs are reversingthe opendatapolicy with regardto the OBD plug andnow bring

vehiclesto the marketthatlimit OBD data(EuropeanCommission2016a,p. 74) to the minimum emission

relateddatathat arerequiredunderexistingregulationsThat strengthenshe OEM's exclusivecontrolon data
accessMoreover, professionalmaintenanceservice providerswho usedthe OBD plug to accesshe car's
"healthdata" canno longerdo so directly. Without OBD they canonly accessmechanicakar datavia the
OEM'sproprigary CDSPgateway ThatgivesOEMsa privilegedoverviewof all maintenancerovidersand
their activities, whetherOEM-authoriseddealersor independenserviceproviders.Moreover,the OEM can
chargefor accesgo maintenance&lataandin this way transger part of the surplusfrom maintenanceactivities
backto the OEM.

OEMsarguethatsecurityconcernsareresponsibldor this reversain their dataaccessolicies.The OBD port

hasindeedprovensecurityflaws thatcouldinterferewith carsafety®. OBD-basedapplicationsarenottested
and certified by the OEM and are addedat the discretionof the owner/driver. Thereare security solutions
availableto addressheseconcernsFor example Vinli #° offers an OBD plug-in devicewith securityfeatures
that disablesany "write" accesdo corevehiclefunctions.A generalproblemwith all securityapplicationsis

thatthey aresubjectto hackingandmay requireregularupdatesof securityfeaturesn orderto protectagainst
thelatestdetectedlaws. OEMsmay not bewilling to acceptthesethird-party securitysolutions. SomeOEMs

havestartedto offer their own brandof retrofitted OBD donglesmainly in orderto bring older modelsthat
still havea long lifetime aheadnto their dataecosystertt.

2.5. The on-board application platform (OBAP)

Underthis optionthe OEM would install a completelyindependenbperatingsysteminsidethe car, or sucha

systemcould be retrofitted (and operatedlpy a third party. It would storeand processdatainsidethe car,

though there are communicationlinks with external data providers too. The operating systemand the

applicationsrunning on the systemwould haveaccesgo the car'sinternaldata. The OEM howeverwould

haveto approveand certify the applicationand agreeon the datasethatit canaccesgCelascoet al., 2016;
EuropeanCommission,2016c) becausehe OEM remainsresponsiblefor the safety of the systemand the
integrity of the car'sinternaldatanetwork. TRL (2017)considerghatthe OBAP gatevay to car datais the
most equitable solution and is thereforein principle the best candidateto facilitate fair and undistorted
competition.

The OEMs'mainargumentgainstOBAPSis securityconcernswith regardto accesgo the car'sinternaldata.
An importantissueis to whatextentOEMs arewilling to buy into a growing numberof securitysolutionsfor

19 Seethis documente@xamplehttps://argussec.com/remotettackboschdrivelog-connectordongle/
2 geehttps://www.vin.li/blog/buildingvinli-with-securityat-its-core
%L For exampleMercedesMle https://www.mercedebenz.com/en/merced@se/connectivity/adapter/
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the CAN busdevelopedy third parties ratherthandeveloptheir own securitysolutiong?. TRL (2017,p 125)
arguesthat many EuropeanOEMSs are not readyfor this and may haveto investconsiderablyin developing
safeandsecuredeepaccesplatforms,unlesstheyarewilling to buy into existingsolutions. More importantly
perhapsthird party securitysolutionsrisk driving a softwarewedgebetweenthe OEM-controlledCAN data
bus and third party dataapplications. Unlessit is opensourcesoftware,this additional layer would seta
proprietarytechnologystandardnot ownedby the OEM and possiblya commonstandarcthat may be used
acrossmany car brands.It would be equivalentto introducinga standardise@peratingsysteminto the car,
similar to Apple CarPlayor Android Auto®, but completelydisconnectedrom the OEM serverandwith data
directly fed into the systeminsidethe car. It would by-passthe OEM asthe exclusivegatewayto accesshe
data. This could be a Trojan horsefor OEMSs. It could createan intermediatedata platform where app
developersconsumersand aftersalesserviceproviderscould exchangedata. An importantcounterargument
againsta proprietaryoperatingsystemss thatcarshavea long hardwardifetime. Third partiesmaynotbein a
positionto guaranteahe continuationof dataservicesover thatlifetime. Consumerslreadyexperiencehis
mismatchbetweerhardwareandsoftwarelife cyclesin personakcomputerand mobile phonesfor example;it
forcesthemto replacethe hardwarebeforethe expiry of its usefullifetime. Sincecarsarefar morecostly than
phonesgconsumemvelfarelossesof fasterhardwaredepreciatiormay be substantial.

Notethatthis studydoesnot discusscar datasystemsand datamarketsfor automatecbr seltdriving
vehicles. Automateddriving systemsarefar more dataintensivethenany currentcar datanetworks
canhandle.They arealsolikely to require different typesof datacommunicationsystemspoth for
vehicleto-vehicle and vehicleto-infrastructuredataexchangesMost of thesedatawill haveto be
internally processedh the carin orderto makeit autonomouslLatencyandtherisk of interruptions
in communicationsmply that a remoteservercannotdrive an autonomous/ehicle. Consequently,
on-boardapplicationplatformswill becomea necessaryeaturefor automatediriving systemslt is
far from clearat this stagewho will install, own and operateheseautomatediriving systemsn cars,
andwhich partieswill haveaccesgo the data. Somelarge OEMs aredevelopingtheir own systems.
Othersmay collaboratewith firms that are developingtheir own automateddriving systems. We
preferat this stagenot to speculateon the dataarchitectureof thesesystemsand possibleeconomic
implicationsfor OEMs,consumersndserviceproviders.

22 For examplethe TowerseeHarman(a Samsungcompany)"Ecushield” technology(https://www.harman.com/security provides
multi-layeredprotectionwith hypervisorfor accesd4o CAN busdata.lt separatemfotainmentdatafrom the CAN busandallows for
reattime updatedo protectagainstnew viruses. Othersecuritysolutionscrede a protectionshieldencompassingll datanetworksin
the carin a Vehicle ServerSystemthatincludesthe MOST and othernetworks. The World Wide Web Consortium(W3C) releaseda
recommendatiorfior a Vehicle Information ServiceSpecificationarchitectue in February2018. Seehttp://www.w3.0rg/TR/vehicle
informationservice/#architecture

23 ACEA (2016a,2016b) the car manufacturersissociationarguesthat carsare not to be put on the samefooting asa smartphone.
Carscannotbe rebootedwhile driving and the private and public security concernsare vastly more importantin carscomparedto
smartphones.
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3. The economics of car data markets

Cars have a long life-time as hardwaredevicesand require subsantial complementaryand unavoidable
aftersalesexpenditureon maintenancecosts gasand insuranceto keepthe car operational. There are also
optionalaftersaleservicesthatincreaseuserbenefitsof the car, suchasmediaandnavigationservices Cars
canrun without theseoptionalservices Still, accesdo cardatais importantbecause¢hey canbe usedto nudge
consumergowards specific aftersalesservices including optional services In this sectionwe explore the
economicimplications of severaldata accessscenariosthat mimic the technical options discussedn the
previoussection. We startwith a baselinescenario(1) that follows the OEM's preferredCDSP option. All
dataare cdlected on the OEM serveranddistributedfrom thereto aftermarketserviceproviders. The OEM
hasexclusivecontrol over the dataand decideson accessconditions,including monopolisticpricing of the
data.We thenexploretwo scenarioghathavebeendiscussedinderthetechnicaloptions.ln a"neutralserver"”
scenario(2) OEM oversightof aftersalesserviceprovidersis limited but OEMs maintaintheir leverageon
upstreamdata pricing conditions. The "by-passserver”scenario(3) completelyremovesthe OEM as an
intermediarybetweencar datasourcesaandaftersaleserviceproviders.We thenmoveto two scenariosvhere
thechoiceof dataservicegrovideris handedoverto carownersor drivers. ThelVI/OBD scenarig4) allows
driversto accessdatadirectly in the car and gives them a service provider of their choice. A regulatory
scenario(5) wherebydrivers would claim portability of their car datafrom the OEM server,or the neutral
server,to a serviceprovider of their choice would achievesimilar results.We also add a network effects
scenario(6) wherebyserviceprovidersthat operateacrossOEM brandbaseddatasilos createa multi-sided
market,either at the level of datamarketplaceg6a) or at the level of aftersaleservices(6b). Thesemullti-
sided marketsbenefit from network effectsand economiesof scopein dataaggregatiorthat OEMs cannot
match. However,to the extentthat OEMsretainleverageoverthe supplyconditionsfor the primary datathey
may appropriatepartof thatsurplus. All thesescenariogevolvearoundtwo themes. whetheror notthe OEM
hastechnicalcontroloverthe dataandwho haslegal ownershipandaccessightsto cardata?

A noteof cautionis neededbeforewe startthe debate The following sectiongoresenta conceptuakconomic
analysisof the technicaloptionsregardingcar dataaccessystemsThis is not an empiricalanalysisbecause
thereare hardly any empirically observeddataavailable,mainly becausanost of thesesystemsand services
arestill in the very early stagesof development. The technicaldetailsof car dataretrieval systemsare also
still evolving. A fully fledged quantitativeempirical assessmerf ecnomic impactswould requirea rich
datasethat combinesvariationsin accessonditionswith informationon consumedemand pricing, quality
and variety of the servicesoffered. Suchcomprehensivelatasetglo not exist yet and we may haveto wait
quite a while beforethey becomeavailable.Neverthelesswe think thatit is usefulto do a more abstraciand
conceptuabnalysisat this stage,llustratedwith somevery partial evidencewhereavailable,in orderto gain
somepreliminaryinsightsin thefactars thatplay a role andthe potentialoutcomes.

3.1 The baselinescenario: OEMs asexclusivedata gatekeepers

In the baselinescenaricOEMs implementthe dataarchitecturdoreseerunderthe ExtendedVehicle concept.
That putsthemin a monopolistpostion with exclusivecontrol over the datageneratediy cars. Dataare
collectedand storedon a centralserver(CDSP)operatecby the OEM in brandbaseddatasilos. Alternative
dataaccessports (OBD and OBAP) are closedto third parties. The OEM can produceits own aftersales
serviceswith the data.It canalsograntaccesgo the datato third-party serviceproviders. Indeed,underthe
voluntary FRAND datagovernanceulesproposediy C-ITS working group6 (EuropeanCommission2016)
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OEMswould be obligedto give accesdo any party that hasa legitimateclaim to usethe data. The question
thenis: underwhat conditionswill serviceprovidershaveaccesdo the data? We examinetheseconditions
from an economicperspectivenot atechnicalperspectie. This would includequantity,quality andpricing of
the data. Quantity refersto the numberof datapointsavailable. AssumingFRAND conditions,onewould
expectthatall datapointscollectedby the OEM would be madeavailableto serviceproviders,thoughthis is
by no meansclear at this stage. Quality could refer to timing and latency. The frequencyof availability,
including for time critical data,is not specifiedin the C-ITS datagovernanceprinciples. Pricescould vary
with the quality andquantity of the data. In our economicanalysiswe focuson pricesonly.

As exclusivedatagatekeepershe OEMs arein a monopoly positionin the datamarketfor carsfrom their
brand. OEMs areprice settersin this market. Theywill calculatea monopdy price for the data,taking into
accounthe price-sensitivityof consumers.Figure lapresentshetradeoff betweerdatapricesandconsumer
demand(the numberof usersas a percentagef total potentialusers). McKinsey (2016) reportsthat only
abou 20% of all driverseffectively usethe dataservicesavailablein their cars. The restis notwilling to pay
the price or is not interestedn the service. Monopolistic pricing maximizesOEM revenug(the orangearea).
It reducexonsumesurplusvalue(the greentriangle)andleavesa substantiakocialdeadweightoss(the blue
triangle). OEMs maximizetheir benefitsbut societyas a whole facesa substantialoss asdataservicesare
underutilized Monopolisticpricing reduceghe quantityandvariety of servicednsidethecar.

Oneway to reducesociallossess for the OEM to apply perfectprice discriminationbetweerdatausers. This
is reflectedin Figure1b. Every dataor dataserviceusercould be chargeda different price accordingto his
ability and willingnessto pay. Pricing would dependon the relative profitability of aftersalesservicesthat
dependon the data.Userswho obtain high benefitsfrom usingthe dataare chargedhigher prices.But users
with a low valueaddedand low willingnessto pay also get served.For example,a few datapoints for an
instant car crashreport for insurancecompanieshave a higher value than a streamof car navigationdata
points. ThatincreaseDEM revenue gliminatessociallossesbut also eliminatesconsumersurplusvalue. In
the caseof perfectprice discriminationall benefitsfrom dataaccrueto the OEM (asin figure 1b). Price
discriminationcanbe practicedfor instancewhenthe saleof digital datatakes placevia auctions(Bergemann
& Bonatti, 2016). Collecting and storing dataon a serverusually entails high fixed cost (settingup and
managingthe system)and low marginal costs (additional cost of adding more data). That leavesa large
marginfor flexibility in the pricing.

Figureslaand 1b: Monopoly data pricing by the OEM

Price
Price

User surplus value no user surplus, no social deadweight losses

OEM revenue
OEM revenue

Monopoly
price

Social deadweight losses

Number of
users

Number of

users 100%
effective users

20% effective
users
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In practice,the feasibility of price discriminationin datamarketsdependson the how muchinformationthe
OEM hasaboutits datacustomersandthe benefitsthat the datageneratdor them.Currently, the only online
storefor cardatais the BMW AOS systemthatwaslaunchedn June2017?* BMW chargesaflat rateof 0.29
€ per dataretrieval, irrespectiveof the customeror the datapoints that are being retrieved®. Discountsare
availablefor largevolumesof retrievals. Thereis no third-degreeprice discrimination. BMW arguesthat it

would be too complexand costly to negotiatepriceswith every customeror for everypurpose. That pricing

reflectsthe marketdesciption in Figure 1a. Someuserswill be willing to pay that price. Indeedfor some
applicationdt mayberathercheap. Othercannotafford thatprice becausdt exceedshe valueof their usage.
As such,BMW is a price setterin the marketfor its own car data. We could not find information on data
pricing schedulesof other OEMs. OEM pricing distortsthe level playing field for dataserviceproviders

Third-party serviceproviderspay a price for accessinghe datawhile the O E M 9own servicesappsdo not.

OEMs arguethat they bearthe cost of settingup the serverinfrastructureand running the system. This is

likely to involve a high fixed costandlow marginalcosts. Marginal costpricing would not be profitablein

theseconditions.

Thereis someevidencethat drivers are also chargeda monopolisticprice for accesgo aftermarketservices
delivered by the OEM, or throughthe HMI in the car. We collected some published consumerpricing
scheduledor datadriven servicessubscriptionsfrom a sampleof OEMs (Table 1 in anney. Pricesvary
betweerroughly 200and350USD peryearin the US, dependingon the compositionof the servicegpackage.
They are considerablower in the EU ataround100€ / y eTheseservicespackagesombinemaintenance
& diagnosticswith navigation and infotainment services.There is also evidenceof price discrimination
strategiesowardsdriversfor accesgo aftersdes servicesapps.For example,B MW’ osvn servicesappscost
between50 and 300 € per year,dependingon the packagechosenby the driver. Different servicesbundling
optionsrevealmonopolisticpricing and price discriminationby type of driver. ThatincreaseSOEM revenues
while atthe sametime reducingdeadweightosses.

OEMs may arguethat their marketpositionin aftersalesservicesappsis not monopolistichecausdhereare
competingoptionsand alternativedatachannelsavailableto drivers. For example,navigationservicescan
easily be deliveredthroughthe driver's smartphonewithout any needto accesgshe OEM server. Similarly,
media& infotainmentservicescanberoutedthroughsmartphoneassubstitutegor the HMI in the carthough
in many caseghey cannotaccesghe car speakers.However,that competitionis tempereddy switchingcosts
for drivers betweenalternativechannels OEMSs control accessto the HMI and force drivers to access
alternativeserviceson their smartphonescreensDrivers haveto divide attentionbetweenthe larger HMI
screerandthe smallersmartphonecreen

In orderto estimatethe true extentof OEM marketpowerwe would not only needdataon the pricing of these
servicesbut alsoon the numberof effective users,and somedataon usercharacteristics. OEMs havethese
databut do not makethemavailablefor researchpurposes. We were thereforeunableto estimatethe price

24 We cite examplesrom BMW on severalbccasionsn this paper. Thatis becaus®MW is a front-runnerin openinga datastoreand
has publicly advertisedits pricing schedule. Other OEMs are lessforthcomingin publishingthat information. This study is not
targetingBMW in anyway.

5 See https://bmwcardata.bmwgroup.com/pricing/en/BMWCarDataPriceList pdfthe bestof our knowledgethere are no other
OEMsthathavepublicly announcedhetermsand(price) conditionsfor accesgo their dataplatforms.
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elasticity of demand® for appbasedserviceson the driver side or demandfor dataon the third-party service
provider side. If such statisticswould be accessibleone could empirically estimatethe market power of
OEMsby meanof price elasticitiesof demandon the consumerandservicesuppliersideof the datamarket

OEMs can copewith competitionin aftersaleservicesmarketsaslong asthey maintaina monopolyon the
datathat drive theseservicesandon accesdgo the HMI. Competitionwill put pressureon profit marginsof
serviceproviders. On the otherhand,OEMs cannotpushtheir monopolisticpositiontoo far. High aftersales
servicecostsmay reducethe attractivenes®sf the carto consumers.CompetitionbetweenOEMs may force
themto improvethe variety of datadriven servicesofferings. Parkeretal (2017, p 261)andWest(2003)note
thatfirms may preferhigherrentsfrom closedsystemsinlesstheyfacecompetitionfrom rival platforms

3.2. The "neutral" server scenario

This scenariois the subjectof intensedebateamongOEMSs and aftersalesserviceproviders. OEMs would
transfer their datato a server operatedby a third party and no longer have a privileged overview of
transactiondbetweenthat serveroperatorand aftersalesserviceproviders.Still, OEMs remainthe exclusive
sourceof supplyof datafor carsbelongingto their brandandcancontinueto practicemonopolypricing of the
data.

OEMs would no longerknow the customerof the dataor the purposefor which they areused. That makes
price discriminationdifficult andexcludesprice discriminationstrategiesasa methodto reducesocialwelfare
lossesfrom the OEM's data monopoly position OEMs will haveto revertto the single monopoly price
scenaridn Figure 1a,with highersocialwelfarelosses.We comebackto neutralserversvhenwe discusshe
economidmplicationsof datamarketplacesn Scenaridba.

3.3. The "by-pass" server scenario

In this scenariothe third-party serverwould no receivecar datavia the OEM serverbut directly from cars.
Thateliminatesthe OEMs' exclusivegatewaypositionand,consequentlytheir ability to chargemonopolistic
pricesfor the data.For this reasorit is very unlikely thatthe OEMswould acceptsucha scenario OEMswill
argue that the by-pass server cuts off their accessto the cars and preventsthem from checking the
cybersecurity system, uploading updatesof the firewall and other software, etc. They cannot take
responsibilityfor theintegrity of the cardatasystemin theseconditions.

We can distinguishtwo subscenariosin the by-passserver. If thereis only a single by-passserver,the
operatorof that serverwould simply take over the OEM's role as data monopolistand can start charging
monopolistc prices.It would not changethe marketstructure If thereare severalcompetingby-passservers
anddriverscanchosewhich serverto sharetheir datawith, datamarketswould becomemorecompetitiveand
priceswould drop below monopolisticpricing, possibly reachinga competitiveprice that comescloserto the
realcostof collecting,storinganddistributingthe data.

% The price elasticityof demandmeasureshe extentof price sensitivityof consumers.If consumer$iave alternativechoicestheywill
be very sensitiveto price changesy onesupplier. If they haveno alternativegheywill be lesssensitiveto this. Priceelasticitiescan
alsovary with theincomelevel of consumers.

17



An advantageof the by-passserver scenariois that it createsa level playing field betweenOEMs as
aftermarketserviceprovidersand third-party serviceproviders. They both pay the sameprice and face the
sameaccesgonditionsfor cardata.

We will comebackto the economicconsequencesf a competitivedatamarketwhenwe discussScenarios
and dataportability which hasecononic similarities with the by-passserverscenarioat leastin the caseof
multiple by-passserversvheredriverscandecideon the destinatiorof their cardata.

3.4. Data acceswiathe OBD bus

The OBD is an alternativegatewayto accesscar data. It completelyby-passeshe OEM serverand gives
drivers real time accessto their car datawhile driving?’. OEMs have considerablefreedom howeverin
defining the numberof datapointsavailablethroughthe OBD port, subjectto a minimum datasetdefinedin
the regulation. They are currently using this freedomto reducethe set of data points to the regulatory
minimum.

Accessto the OBD erodesbut does not necessarilyeliminates the OEM's car data monopoly because
switchingcostslimit the extentof competiion. Switching costsbetweenOEM-providedservicesanddongle
platformservicescanbe relatively high. The OBD doesnot give accesgo the car'sGPSsignal,the SIM card
ortheHMI screen ThecarGPScanbe easilyreplacedoy a GPSin the dongleor in the driver'ssmartphone.
The smartphonescreencan only partially substitutefor the HMI screenunlessthe OEM allows Mirrorlink
applicationghatreplicatethe smartphonecreeron the carscreenataprice). Driversmaynotwantto switch
attentionbetweensmartphonendHMI screensDatatransmissiorto the serviceproviderwill be paid by the
driver, eitherthrougha separatelataplanor throughthe smartphonelataplan. Therearefixed switchingcosts
(acquiringa dongle) and recurrentswitching costs(paying for dongle platform servicesand possiblyfor a
telecomconnection switching attentionbetweenscreensn the car). The combinationof all thesesourcesof
switchingcostsmay not resultin strongprice competitionwith the OEM's own servicesoffer. Consumergan
use car data obtainedvia the OBD only for maintenanceand diagnosticsservices.Navigation services
providedvia the OBD donglecan easily be replacedoy navigationappson a smartphoneThe benefitsmay
not be large enoughto justify switching costs. This may explain why the dongle servicesplatform market
seemdo be limited. No OBD-basedplatformswith significantmarketshareshaveemergedso far. The OBD
is thereforeonly a partial substitutefor aftersaleserviceghroughthe OEM platform.

An importantadvantageof OBD-basedaftersaleservicesplatformsis thatthey arein a positionto generate
economie®f scopein dataaggregatioracrosSOEM brandbaseddatasilos. Converselyserviceproviderscan
usetheseplatformsto offer aftersalesservicesacrossOEMs. There may be additional economicvalue in
crossbrandaggregatiorbecausgoined analysisof the mergeddatamay provide moreinsightsthanseparate
analysisof eachbrandlinked datasetHowever,the marketseemsto be very fragmentedwith a numberof
rathersmallandlocal operators.

3.5. Portability of car data

%7 Atomic, a US-basedproducerof OBD donglesand services explicitly advertisests donglesas reaktime accesgo car data. See
https://www.pubnub.com/blog/204®8-17-streamingvehicle dataandeventsin-realtimewith-automatiepart 1/
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The OEMSs' statedobjection againstdata accessvia the OBD plug is security concerns,not the potential
erosionof their datamonopoly. However,thereis alsoa secureroute for driversto directly accesgheir car
data:dataportability directly from the OEM centraldataserver.

Article 20 of the EU GDPR makespersonaldataportability mandatory. It sayslittle aboutthe modalitiesof

that portability other than that the data should be provided"in a structured,commonly usedand machine

readabldormat” and"the right to havethe personaldatatransmitteddirectly from one controllerto another".
Drivers could invoke Art 20 to asktheir OEM to transfertheir car datafrom the OEM server,or a neutral
server.to another'controller” or dataserviceprovider of their choice. The Extendedvehicle Standardnakes
it easyto transferthe datain a standardizedormat that should be readableby any service provider who

adheredo this standard. The GDPRremainssilent on the frequencyof portability and does not specifyif it

should be possiblein reaktime. However, there is a precedentfor reaktime portability in a completely
different sector:bankingandfinancial services. The secondEU PaymentServicesDirective (Directive (EU)

2015/2366,PSD2)mandaes accesof third-party paymentservicesprovidersto personalbank accountdata
held by banks,at the requestof the holder of the account,by meansof APIs. The Directive'spurposeis to

increasecompetitionin the paymentsndustry. Using dataportallity from OEM serverdo third-party service
providerscould servethe samepurposeof increasingcompetitionin datadrivenaftersaleservicesmarkets.

The economicimpactof by-passingthe OEM and handingover car datato the driver / ownerof the car are
presentedin Figure 1c (below). In principle, it would eliminate the OEM's data monopoly and the
monopolistic rents that come with that monopoly including OEM data pricing leverageon downstream
provision of aftersalesservices.In reality there are other hurdlesto be overcome. Evenif the driver can
extracthis datafrom the OEM serverand transferthemto the serviceprovider of his choice,how canthat
serviceprovider deliver his servicesto the driver? He cando sovia thed r i vsmartpheneandin many
caseghatmay be sufficient. However,it involvesagainswitchingcostsfor the driver. The driver may prefer
the servicesto be deliveredto the in-car HMI screen. Accessto that screenis exclusivelycontrolledby the
OEM who will chargea monopolyprice for that accessfor instancevia the Apple and Android operating
systems. Figure 1c is thereforeoversimplistic becauseat assumeshatthereareno costsassociatedvith the
transferof datafrom the OEM serverto the serviceprovider or with the delivery of servicesto the driver.
Moreover,theremay be somecostsassociatedvith portability. The PSD2Directive puts caps on bankdata
transferchargedo nonbankpaymentserviceproviders Capsmay alsobe put on OEM datatransfercharges
in orderto preventmonopolisticpricing.

Figure 1c: Drivers decidewhat to do with their data

Price

MNo OEM revenue from data, no social deadweight
losses

User surplus

Number of
users

100%
effective users
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It is importantto undefine thatthe welfare effectspresentedn Figuresla,1b andl1c areonly staticwelfare
effects,i.e. shifts in welfarebetweendataholders(OEMs) anddatausers(driversanddataserviceproviders).
They do not capturedynamicwelfare effectsovertime whenrevenuds re-investedin innovationthatleadsto
the production of new servicesand new applicatons of the data?® OEM revenuecan be re-invested.
Consumer/drivesurplusis not monetisedand cannotbe invested. However,if the consumempasse®n the
datafree of chargeto serviceprovidersthis may increasemonetizedrevenuefor the latter and cortribute to
investmentin innovation. Moreover, the fact that data marketsare more competitivein theseconsumer
orientedscenariognay stimulateinnovation.

OEMs face a tradeoff betweenopeningaccesdo their datato spurthe developmenbf innovativeservices
and strengthentheir competitive position in the market, and retain their monopoly profits from exclusive
control over the data. An appropriatebalance betweenthesetwo goals would require that each party

relinquishessomeof its rights. In tradtional innovation economics,ntellectual propertyrights (IPRs, e.g.,
patentsor copyright)would dealwith the balancebetweerinnovationincentivesandwelfaregainsfor usersof

the innovation (seefor exampleParkeret al, 2017) In a data context where the value of an innovation
crucially dependsn continuousaccesgo dataownedby anotherparty this model may haveto be adapted.
Pricing policies on both sidesof the marketmay needto be agreedbetweenthe platform operatorand the

servicesupplier. Ultimately, this is an empirical questionthat cannotbe settledby meansof theoretical
reasoningonly. But it maytakemanyyearsbeforethe datato testtheseassumptionsanbe collected.

FundamentallyScenarios3, 4 and5 raisethe questionof dataownershipand accesgights. Who ownsand
hasaccesgightsto cardata? The driver/ownerownsthe car asa hardwaredevicebut doeshe alsoown the

datageneratedy the car? In the EU thereis very little legislationthat saysanythingon dat&a ownershipand
accesgights (seeDuch-Brown et al (2017 for a more detaileddiscussion). The GDPR gives a numberof

rightsto datasubjectsncluding the right to consentfo accesghe dataandretrievethe data,but it stopsshort
of giving anownershipright to personabata. The EU Databasédirective (DBD) definesa sui generisright to

"produced"databut not to datathat are "obtained"as a by-productof otheractivities. Whethercar dataare
obtainedor producedremainsan openlegal quesion that hasnot beenput to the testyet. In the absenceof

legally defineddataownershiprights the currentsituationis characterizedy de facto ownershipor residual
controlrights by the OEM, backedup by technicalprotectionmeasure¢TPMs), not by legalrights. The OEM

collectsthe data,subjectto thedriver'sconsenin the caseof personablata,andclosesalternativeaccesgates
(including the OBD). ComparingScenariosl and2 with 3, 4 and5 demonstratethat a changein de facto
ownershipcanhaveimportanteconomidmplications.

3.6 Third-party data serviceproducerswith network effects

The previousscenariosrevolved around OEMs and databasedservice providersas standardfirms with a
linear businesanodel: buying inputs, producingand outputandsellingit to clients. In the lasttwo scenarios
we move to platformbasedoperatorsin data servicesmarkets. The word "platform” is usedherein its
economicmeaningas a multi-sided market with two or more types of participantsand coordnatedby a
platform operator. Platforms or multi-sided markets generatedirect and/or indirect network effects: an
increasan the numberof userson onesideof the market(for exampleOEMSs) attractsmoreuserson the other
side (for exampleaftersalesservice providers). The magnitudeof network effects varies widely across

2 The underlying idea is that, at the stage of investing in car data infrastructure, the maximum amount that the OEM is
willing to invest is the expected profit that can be generat ed from that investment.
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platformsandis an empiricalquestion.Someservicesmay be subjectto strongemetworkeffectsthanothers.
For example, modern navigation servicesrely on a large population of usersto crowdsourcereattime
informationon traffic jams,roadworks, vacantparking spotsetc. A large userbasegenerateslirect network
effectsbecauseét improvesthe quality andreliability of the service.However,network effectsin navigation
senicesaccumulateacrossOEMs, not within a single OEM servicesplatform. Similar network effectsmay
alsooccurin media& infotainmentservices.OEMSs are not in a position to matchthe magnitudeof these
networkeffects.

Whena servicesupplierenjoysstrongernetwork effectsthanthe OEM, this maytilt the balanceof consumer
choicein favour of the externalprovider. Alternatively, the OEM may enterinto a joint venturewith the

externalserviceproviderandagreeon the distributionof costsandbeneits betweerthe partnerghatmutually

dependon eachotherto maximizetheir revenues.A goodexampleis HERE®, a navigationservicessupplier
establishedas a joint ventureby severalEuropeancar manufacturersNetwork effectsincreasethe revenue
from servicesandthusthevalueof theunderlyingdataon which the serviceis built.

The classic multi-sided market model in economic&’ (Caillaud & Jullien, 2003; Rochet& Tirole, 2006)
suggestshatplatformscanleveragenetworkeffectsto maximizetheir revenueby offering lower marketentry
priceson the side of the marketthatis most price sensitiveandimposehigher priceson the sidethatis less
price sensitive.For examplefor navigation platforms that rely heavily on direct network effects on the
consumerside, subsidizingconsumerdy offering them a free or someform of freemiumservicesbut not
chargingthe full monopolisticprice, and charginga higher price to the supply side of the platform (hotels,
restaurantsshops,gasstations.firms that want their locationto appearon the map) solvesthe "chickenand
egqg" problems(Caillaud & Julien,2003): it attractsmoredriverswho deliver dataandtherebyimprovesthe
quality of the system It alsoattractsmoredatasupplierson the firm sidebecausdhey havea largeraudience
thatwill bereceptiveto theirinformationsignals.

OEMs are confinedto their brandbasedcar datasilos and cannotrealizethe wider network effectsof service
providerswho sell servicesacrosscar brands.Thatmakes themvulnerableto competitionfrom platformswith
strongemetworkeffects. However,OEMs havestrongprice leverageover thesedatabasedserviceproviders
aslong asthey remainthe sole sourceof data.That strengthenshe OEM's defenseagainstlarger platforms
andenableghemto chargehigheraccesgricesfor the dataandhardwareand preservesomeof its monopoly
gatekeeperentsat the expensenf consumersind serviceproviders.The situationmay vary acrossaftersales
services(maintenancenavigation andinfotainment). If varioususersegmenthavedistinct preferenceand
no single platform can profitably satisfy all s e g m eneedssthen the overall marketis more likely to be
servedby multiple rival platforms. We do indeed observethat seweral platforms are operationalin car
aftersalesnarketsfor navigationinfotainmentandmaintenanceervices.

We explore two subscenarioshere. Scenario6a looks at pure data trade platforms and examinesthe
economicbenefitsof "neutral servers"that turn into datamarketplacesr platforms. Scenario6b looks at
aftersaleserviceprovidersplatformsthattakedataasaninput.

29 Seehttps://here.navigation.com/europe/
%0 For amoredetaileddiscussiorof platformsseeMartens(2016).
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3.6a Datamarketplaces

In the courseof the technicaldebateson accesdo car datain C-ITS working group 6 the idea of a neutral
third-party serverwaslaunchedThe purposeof thatneutralserverwasto reducethe privilegedoversightthat
OEMs would have on datatransactions In practice,a numberof thesethird-party neutral servershave
emergedsuchas Otonomo,Carusd’, IBM BlueMix and others. Thesedatamarketplaceserveat leasttwo
typesof clients: OEMs selling car dataand aftersaleserviceprovidersthatwantto accesshe data. A major
disadvantagef the centralizedOEM server(CDSP)businessnodelis thatit storescar datain OEM brand
basedsilos and cannotrealizethe value of aggregatediatasetghat provide a bettermarketoverview across
brands.Silos reducethe valueof the data.This createsan entrepreneuriabpportunityfor third-party B2B car
datamarketplaceshatrespondo the needfor dataaggregatioracrosscar brands.

First, data marketplacesreduce transactioncosts. They collect data from different brands, invest in
standardisationf datasetandtransferprotocols?, andsell packagedsetsof datathatcancoverseveralOEM
brands.Combiningthesecostsin a singlefirm generategeconomiesf scalein dataproductionandreduces
marketentry costsfor individual serviceproviderswho wantto markettheir servicesacros<OEMs.

Second,B2B datamarketplacesan benefit from economiesof scope(Rosen,1983) in dataaggregatiotr.
They potentially have a more completedata marketoverview than individual OEMs™. Thereis additional
value in the insights that can be extractedfrom aggregatediatathat cannotbe obtainedfrom examining
individual datasetseparately. Thatboostshe welfareof carservicessuppliers.

Third, B2B car datamarketpacesare platformsin their own right that benefitfrom network effects. They

bring buyersand sellersof datatogetherfor transactiondetweenthe two sidesof the market.Making more

OEM datasetsavailablein the marketplaceattractsmore servicesuppiers, and vice versa. Thes indirect

network effectsgive theman additionaladvantagever individual OEM datasetspn top of the economiesf

scaleand scopefrom dataaggregationlt is not clearto what extentB2B marketplacausersare overlapping
with OEM platformusers.SomeOEMs, like BMW for example makecar datadirectly availableto aftersales
serviceprovidersthroughthe AOS website. That shortcircuits B2B marketplaceshat distribute OEM data.
However, marketplacesan offer additional sevices such as standardizatiorand aggregationthat are not

availablefrom individual OEMs.

At the sametime, B2B car datamarketplacesrein a precariougpositionbecausehey are downstreandata
service providers that dependon a continuous supply of data from upstreamOEMSs that will apply
monopolisticpricing. Otonomoand Carusochargea percentagéee on saleswhile salespricesaredetermined
by OEMs. This fee systemavoidsdouble marginalizationproblemsin datapricing. It is not clearto what
extentthesedata marketplacescharge premium fees for additional valueaddedservicesthat build on the
primary data obtainedfrom OEMs. OEMs of courseunderstandhat thesemarket placescould generate

%1 Third-party dataserversthat storeand processcar dataon behalfof severalOEMs are alsoin a positionto aggregatedataacross
severalcar brands throughtheir marketpositionis limited by the numberof OEMs that they serve.For example,|BM BlueMix has
exclusivedataserverand analyticsagreementsvith severalmajor OEMs, including GM and Toyota. Their exclusiveposition with
OEMswould enablethemto bring serviceproviderstogetherin reattime auctionsfor messaginglotsin cars.Messagingsenicescan
be usedto draw the driver's attentionto neededrepairsand maintenanceervicesand steerthemto serviceprovidersthat madethe
highestbid in theseauctions.

32 SomeEuropearDEMs haveproposed standardizedatatransferprotocol"The ExterdedVehicle Standard" SeeSectionl.2 onthe
CDSPabove.

33 Economief scopeoccurwhenthe benefits(B) of learninginsightsfrom two dataset§d1,d2)jointly arehigherthanthe benefitsof
doingsoseparately:B(d1,d2)> B1(d1)+ B2(d2).

% This is very similar to the situationof e-commerceplatformsfor example.Amazonand eBay havea bettermarketoverviewthan
individual sellerson theseplatforms. Thatmakegheir aggregatedatamorevaluablethanthe separatelatasetérom eachseller.
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additionaldatavalue.Marketplacesanturn thesecostsavingsinto a price premiumfor selling bundleddata
from severalOEMs. As long asOEMs remainthe exclusivesourceof the datathey canappropriatgpart of)
that surplus value through a monopolistic price premium. Only in the "by-pass server" scerario this
assumptions nolongervalid.

3.6b Media & infotainmentserviceplatforms

In this secondplatform scenariowe look at mediaandinfotainmentservicesmarketplacesuchasApple and
Googlethat offer car versionsof their popularoperatingsystems(Apple iOS CarPlayand Android Auto).
Thereis a strongoverlapin usersbetweencarsand mediaplatforms. Most driverswill useboth. It creates
consumerdemandfor seamlessonnectivityand media synchronizatiorbetweentheir home mediasystems,
mobile phoneappsandin-carapps,possiblyacrossseveralfamily carsor evenrentedcars.It could potentially
generatesignificanteconomief scopefrom dataaggregatiorn(a) betweencarsand mediaand (b) acrosscar
brands. The combinationof consumetbehaviourdatainside andoutsidethe car, including a betteroverview
of locations,routesandmeansof transportgenerates morefine-grainedpicture on consumeibehaviourand
moreinsightsandemnomicvaluecomparedo driver-only datasetshatremainseparateih OEM-basedksilos.
Theseinsightscanimprovethe quality andvariety of on-boardandoff-boardservicesavailableto consumers.
It would enablethesemediaplatformsto expandappbasedservicesbeyondinfotainmentand integratenot
only navigation driving assistancandcarinsuranceservicesdut alsoa wider variety of consumeservices.

OEMs face a choice betweenmaking their cars more appealingto consumershy installing thesemeda
systemsn their cars,andavoidingcompetitivepressure$rom alternativeaftersaleservicesbeingoffered by
thesemediaplatforms. Monopolisticpricing conditionsfor the installationof thesemediaplatforms bothon
the consumerside and on the data supply side, allow them to managethis choiceto their advantageand
maximizetheir revenue For example BMW driverscaninstall Apple Carplayfor 130€ / y asanaddonto
BMW's own professionakervicesappthatcosts139€ / y @hmtidoublepricing schemecreatesa steepprice
hurdle on the consumerside On the servicessupply side, app developerswho want to make aftersales
servicesappsavailablein Carplaycanaccesthe BMW datastoreto feedthe appwith databut pay a flat rate
of 0.29 ferdataretrieval BMW's own appsdo not paythatrateto accesghe data.Moreover,appdevelopers
haveto takeinto accounthat Apple andGooglecharge30 percenton their revenusdf it is channelledhrough
the appstore. This settingis not condicive to downstreanservicesnnovationandthe productionof a large
variety of servicesapps. The combinedcostson the consumerand developerside createhigh marketentry
barries andarelikely to reducethe sizeof the marketfor alternativeservicedeliverychannels.

For example,installing an alternativenavigationservicesapp to the one providedby the OEM becomesan
expensivepropositionin theseconditions.Apple and Google provide free navigationappsthroughtheir app
stores. The standardpricing strategyof thesenavigationservicesappsgives usersfree accessn return for
their locationdata.Revenuecomesfrom chargingserviceprovidersfor advertisingtheir servicesn navigation
maps.OEMSs turn aroundthis businesanodel and chargeusersfor accesgo navigationservices Moreover,
theybenefitfrom collaborationwith a preferrednavigationservicegroviderthathaspreferentialaccesgo car
navigationdata, possiblycombinedwith deepercar dataon weather road traffic and parking conditions,to
feedits own system.
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4. Some tentative conclusions

C-ITS Working Group 6 (EuropeanCommission,2016; C-ITS, 2015 proposed some general car data
governancerinciples:

Dataprotectionin line with the GDPR,with consenfrom the datasubject.
Dataprotectionfor firms, for competitionandsecurityreasons.
Fairandundistortedcompetitionandaccesgo data.

Tamperproofaccesso avoid endangeringhe securefunctioningof vehicles.
Dataeconomy:standardiation of dataaccesgrotocolsandinterfaces.

= =4 —a —a A

The working group could not get further than thesegeneralprinciples becauseof "strong disagreements
betweenvehicle OEM and independenbperators/servicerovidersremain on severalimportant topics, in
particular: differentviewson how data can be accesseddifferent strategiestowards on-board application
platform, different views on governanceof the data server platform, different views regarding concrete
implementationand possible legislation" (European Commission, 2016 p 12). This conclusionis not
surprisingin the light of the economicanalysisin this study. OEMs designthe carin sucha way asto retain
exclusiveaccesgo the data. Theyfacea competitivemarketfor carsand aftersalesenice but they become
monopolistsin the marketfor datagenerateddy the carsfrom their brandif they implementthe Extended
Vehicle conceptwhereall car dataare exclusivelycollectedon a serveroperatedoy the OEM. Theycanuse
this monopolyto gain more leveragein aftersalesservicesmarkets. Car datacan be usedto nudgeservice
providersandconsumes into decisionghat benefitthe OEM. Monopolisticpricing of dataaccessnaximises
OEM revenue Howeverit reducesonsumemvelfarebecausehey pay higherpricesfor lessservicechoices,
andaffectsthe welfare of (independentaftermarketserviceproviderswhoseprofits may be reducedby high
datacosts.

We identified somemarketforcesthat might reduceto someextentthe monopolisticpowerof OEMs. First,
competitionbetweenmanufacturergor a largersharein the car marketmay motivatethemto lower the price
of dataandincreasehevariety of aftersaleserviceproviderswho canaccesshe car. OEMsin the moreprice
competitive segmentof the car marketwill be more sensitiveto this than thosewith less price sensitive
consumers Second OEMs face competitionfrom datamarketplaceshat collect dataacrossa variety of car
brandsandbenefitfrom economie®f scaleand scopein dataaggregatiorio deliver higherquality andmore
variety of datato awide rangeof aftersaleserviceproviders Third, well-known mediaplatformsmaydeliver
servicesvia altemative operating systemsand servicesappsinstalled in the HMI. However, third-party
marketplacesind platformsstill dependon datasuppliesand accesgo the HMI that are controlled by the
OEMs. ThatgivesOEMs leverageoverthesepartiesandreducegsheir effectivanessascountervailingforces
to increasecompetitionin downstreanaftersalesserviceamarkets

Policy makerscould considermeasure$o promotemore competitionin thesemarketsandreducethe OEMs
monopolistichold on car dataand servicedelivery channels Two typesof measureould be considered:
openingmorecardataaccesshannelsandopeningmoreservicesdelivery channelsn thecar.

A first option to widen the numberof dataaccesschannelswvould be to keepthe OBD plug open(for read
accesnly) for the entire setof datapoints collectedby the manufacturer(and not only for the minimum
regulatedenvironmentablatese), or the equivalentof all datatransferredo the CDSP. This would enablethe
creation of an in-vehicle information platform under relatively secureconditions. Still, the OBD is an
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imperfect substitutefor full dataaccessbhecauset is local, requiresinvestmentin an additional hardware
deviceanda sepaatetelecomchanné Moreoverit excludesaccesdo the HMI and createsswitchingcosts
for driversbetweenthe HMI andanadditional(smartphone}creen It is thereforelikely to haveonly aminor
impacton competitionbetweerthe OEM andaftermarkeservicegroviders.

A secondoption would be to supportfull portability of personalcar datain line with Art 20 of the GDPR
This is already an obligation under the GDPR but a lot will dependon the actual interpretationand
implementatiorof this provision in the contextof cars. The ExtendedVehicle ISO technicalstandardwill in
fact facilitate full andsecureportability of datain realtime throughthema n u f a cCD8Pworevia a third-
party server.This would enabledriversto transfertheir data to the serviceprovidess of their choice This
would be very similar to data portability under the second PaymentServicesDirective (PSD2) where
consumerganinstructtheir banksto give a third-party paymentservicegrovideraccesgo their bankaccount
dataandcarryout transaction®n their behalf. This measurevastakenwith aview to promotecompetitionin
financial servicesmarkets.It could havea similar effect on competitionin aftersaleservicesmarkets. Still
competitionwould be impeffect becausgéhe OEMs control the in-car HMI thatis an importantchannelfor
servicesdelivery. A secondscreenwould be requiredto deliver the servicessignals,possibly throughthe
driver'ssmartphone.

Themainhurdlein the effectivenes®f theseoptionsis the OEM's control over the servicesdelivery channel
throughthe in-carHMI. OEMs allow delivery throughalternativeoperatingsystemsand appsplatformsbut
reducethe attractivenessf thesechannelghroughpricing strategies. They useprice measuesasa substitute
for accesgestrictions. The only solution herewould be to createa competitivelevel playing field between
OEM andthird-party servicedelivery platforms. Thatmayrequirearegulatoryintervention.

The Commission Communication(2018 p 13) on automatedmobility concludesthat it "will continue
monitoring the situation on accesgo in-vehicledata and resourcesand will considerfurther optionsfor an
enabling frameworkfor vehicle data sharing to enablefair competitionin the provision of servicesin the
digital singlemarket,while ensuringcompliancewith thelegislationon the protectionof personaldatad. The
presentstudyis an attemptto geta betterunderstandingf the economiccharacteristicef thesedatamarkets
andrelated services. We concludedthat marketsfor car datahavemonopolisticcharacteristicsThereis not
enoughempirical evidenceavailableat presentto go further than thesegeneralobservationsit would be
importanthoweverto getaccesgo the relevan statisticsin orderto producerobustempiricalestimateof the
datamarketpowerof OEMs. Thatis work for futureresearch.
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Annex: Figuresand Tables

Figures 1-2-3:
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Tablel: Dataservicespricingon the consumerside of the market

Monthly Pricing YearlyPricing

GMOnStaius $19.99to $34.99 $199.90to0 $349.90

Canadiar$249.90to
GMOnStarCanada Canadiar$24.99t0 $39.99 $399.90
OpelOnStarGermany n/a € 99.50
VauxhallOnStartuK n/a £89.50
OpelOnStarSwitzerland n/a CHFL19.50
OpelOnStarSpain € 9.95 99.50¢
OpenOnstarBelgium € 9.95 99.50¢
OnStarChina n/a n/a
MercedesMe n/a n/a
myHyundaBlueLinkConnectedCare  $9.90 $99
myHyundaBlueLinkRemote $9.90 $99
myHyundaBlueLinkGuidance $9.90 $99
NissarApp ServiceBundle n/a $99

Sourcecompiledby the authorsfrom OEMwebsites
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