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Automotive Remanufacturing in the Circular Economyin Europe:

Marketing SystemChallenges

Abstract: Circular systems of reuse and recycling may stimulate resource conservation and
thereby more sustainable outcomes for marketing systems. Automotive remanufacturing serves
as a specific circular marketing system of reuse. However, supply shortages challenge the Euro-
pean remanufacturing marketing system, and current research focuses on micromarketing per-
spectives in this context. This study addresses this gap by analyzing the system from a macro-
marketing perspective to better understand reverse channel issues and their relation to the sus-
tainability outcomes of the system. The analysis reveals imperfections in the market that lead to a
waste of resources and other environmental impacts. A macro-perspective of the European mar-
keting system for supply and procurement in automotive remanufacturing offers relevant in-
sights, which better explain the observed inefficiencies. The study contributes to a more complete
understanding of remanufacturing marketing systems and provides implications for policymak-

ers and for marketers concerned with the design of such systems.
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Abbreviations

DMCA Digital Millennium CopyrightAct
ELV Endof-Life Vehicle

IR IndependenRemanufacturer

OE Original Equipment

OEM Original EquipmentManufacturer
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Introduction

An increasingawarenessf environmentalmpacts(Fergusorand Toktay2006)andissuege-
latedto increasingmaterialdemand UNEP 2013b)motivateindustriesto considematerialsup-
ply alternativesandto improvewastemanagemeniThereleaseof the* ¢ i r ecandngstrat-

e g wftheEuropearCommissionNEC 2015a)hasfurtherincreasecwarenessf sustainablee-
sourceuse.Policyinterventionsaim to reducethe environmentalmpactof endof-life products
(EU 2000)or to reducenegativeoutcomese.qg.,regardinghetradeof conflict minerals(Dodd
FrankAct 2010).The EU introducedaws andregulationgo build a circulareconomywhichis
aneconomythataimsto improveresourceefficiencyby preservingproductandmaterialvalue
throughcircularflows (EC 2015a).Someregulationsapplyto end-of-life vehicles(ELVS) in par-
ticular (EC 2015b;EU 2000,2008).The EU refersto the modelof thewastemanagemertierar-
chyto outlineits preferencesvith regardto wastetreatmen{EC 2015a).In relationto products
attheendof theirlives, the wastemanagemerhierarchyfocuse on reuseandrecyclingaspre-
ferredstrategie®verrecoveryandlandfills, respectivelyReusecoversstrategieshatextendthe
lifetimesof productsor componentsRecyclingis the procesof recoveringmaterialsfrom
waste Here,recoveryrefersto energyrecovery,.e., wasteincineration(EC 2015a).Landfilling
is inevitable,butit shouldbe avoidedasmuchaspossible(EU 2008).

Thereuseof endof-life productss preferablefrom botheconomicandenvironmental
perspectiveslueto previousy addel valuein theform of raw materials)abor,time or energy
(Agrawal,Atasu,andvanittersum2012;Barnes1982).Reusecomprisedifferentstrategiesfor
examplethedirectreuseof carcomponentgassparepartsor asaresourcdor remanufacturing

(Thierryetal. 1995).Theremanufacturingf usedproductsregularlyconservesnoreof the pre-
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viousaddedvaluethanmaterialrecycling(Ostlin, Sundin,andBjorkman2009).Theremanufac-
turing of usedproductsinvolvesa manufacturingprocessaimedat restorng productsto thesame
specificationsasthe correspondingnew product(APRA Europe2014).

Optimisticestimationof marketpotentialandincreasingdemandsupportremanufactur-
ing (APICS2014;EC 2015a) With a globalshareof approximatelhtwo-thirdsof all remanufac-
turing activities(USITC 2012),automotiveremanufacturings considerecgnimportantcontribu-
tor to sustainablelevelopmen{EC 2015a).In the EU, remanufacturindalls undertheumbrella
of circulareconomyinitiatives,and,in the US, remarnfacturingwaspassednto law via the Fed-
eralVehicle RepairCostSavingsAct of 2015.Moreover,Chinamaderemanufacturing na-
tional strategyaspartof their five-yearplans(Tanetal. 2014).

Thereductionof raw materialextractionandthe reductionof emissionsaresustainability
relatedchallengesn environmentaterms,andsustainingegionallaboris a challengen societal
terms(ERN 2015b).The sustainabilityrelatedeconomicchallengesaddressetly remanufactur-
ing are,for example resourcescarcity andthe wastagenf recoverableaddedvalue.The outlined
scopeof sustainability—asaneconomicenvironmentahndsocietalobjective—framesthe pre-
sentstudyon remanufacturingn Europe.

Remanufacturingequiresreversechannelghatprovideevenbettersortedreversemate-
rial flows thanmaterialrecycling.Marketingchallengesn reversechannelsaandreversdogistics
wererecognizecearlier(asin thisjournaldiscussedby Barnesl982or Fuller, Allen, andGlaser
1996, inter alia), buttheyhaveseeminglybeen® | a ri ggenl oyas8ehtori(2015,p.111)em-
phasizedn acommentaryn this journal. Furthermorewhile recyclingmarketsandlegislation

solvedsomeof thereversechanneissuespewissuescontinueto surface As Barneg1982)cor-
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rectly predictednewor changingncentivesin thereversechannekystemchangechannekstruc-
turesand,in turn, maycausenewreversechannelissuesthe effectsof suchincentivesarenot
alwaysclear.

Ownershipissuesandthe conflicting interestsof actors at theendof life challengehe
collectionandfurthersupplyof usedproductsInterestdiffer betweerthe endof-life channels
of reuse recyclingandrecovery,andtheyevendiffer within thesechannelge.g.,in remanufac-
turing supplychannels)For examplerecyclersmainlylook for valueof theraw materialsin
usedproductswhile * rues elook for working productsor spareparts,usuallyregardlesf
their suitability for remanufacturingHence the valueof raw materialss usuallylower than the
salesvalueof a usedbut working componentRemanufacturersn turn, focuson productsor
sparepartsthatwill besuitablefor their remanufacturingprocessesRemanufacturerandOEMs
determinghevalueof usedcomponentbasedon their previousy addedvalue. Theassessment
of this valueis casespecific;it relatesto the savedstepsof valuecreation thoughit dependslso
onthetechnologiesndknowledgerequiredto restoreaddedvalue. Theauthorsreferto this
valueas' i nt v a Infellevictng the useof thistermby recycling andremanufacturinge-
latedliterature(ReynoldsandPharaol2010;Subramonianetal. 2013) Differentactors,objec-
tives,andstrategiecharacterizeéhe strongcompetitionfor usedproducts Automotiveremanu-
facturersgenerallyreportsupplyshortage$or componentsasthe centralchallenggWeiland
2012).Findingsfrom the distributionchannelsupportafocuson supplyissuesdbecauseesearch
indicateshatgaragewill installmoreremanufacturedomponentsf theyareavailable(Stein-
hilper 2012).

Thesepersistensupplyshortagesn remanufacturingnarketsmayhindercircularflows

of componentsTheabsencef circularflows, in turn, mayhinderthe preservatiorof added
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valueandeventuallythe potentialcontributionsof remanufacturingo sustainability.Therefore,
themotivatingresearctguestionsareasfollows: (1) Why do (new)reversechanneissuesarise,
andhow do suchissuegelateto sustainabilityoutcomes?2) How canreversechanneloriented
marketingsystemgreventnegativeoutcomesandimprovetheir contributionsto sustainability?
This articlewill describeandexplainthedifferentlevelsof systemaggregatiorio analyzeimper-
fectionsin theremanufacturingnarketanddiscusgheir influence on systemoutcomesThearti-
cle concludeswith implicationsfor the remanufacturingnarketingsystemandan outlook on fu-

tureresearch.

Marketing Systemsand New Institutional Economics

Despiterecognizingshortagesn theremanufacturingupply,theliteraturefails to addresshe
contemporargystemicconnectionsn remanufacturingnarkets.Therefore this studyaimsto
addresghis gapto betterunderstandemanufacturingnarketingsystemswhich areanalyzedas
economicsystemsSuchsystemsconsistof institutionsandorganizationandconcerntheirinter-
actionsandpotentialinterdependenciesith othersystemsThis analysisseekdo identify the

systemicconnectionghatcausecurrentshortagesndthe consequenbutcomes.

Marketing Systems Theory

The presenstudyfocuseson marketingsystemsThe studyanalyzesow relationshipsandex-
changedetweergroupsof actorsaffectdynamicsin the marketingsystem suchasincentivesin
thereversesystemwhich maycausenewreversechanneissuesAccordingly, this studyad-
dresseshequestionof how the marketingsystemshouldwork to supporta sustainableircular
economyln generalHuntemphasizedheimportanceof marketingsystemg1976)andlaterre-

fined his perspectivdy underliningtherole of marketingsystemsn macromarketing1981).In
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2007,Laytonpresentedanarketingsystemsat variouslevelsof aggregatiorat the coreof macro-
marketing(Layton2007).He definesthe conceptof marketingsystemasfollows:

“A marketing system is a network of individuals, groups, and/or entities linked directly or indi-
rectly through sequential or shared participation in economic exchange that creates, assembles,
transforms, and makes available assortments of products, both tangible and intangible, provided
in response to customer demand.” (Layton 2007, p. 230)

In hiswork on marketingsystems|aytonoutlinesfour categorie®n which a marketingsystem
studycanfocus:environmeneandboundariesattributes componentsandoutcomegLayton
2007).Decisionsaboutthe selecteccategoriesandcharacteristicslependon the objectivesof the
marketingsystemstudyin particular.Thefocuson institutionsandorganizationsn the present
studyemphasizetherelevanceof thefollowing characteristicsTheenvironment and bounda-
ries categorypertainsto aggregationevels,institutionalsettings andboundaryconditionssuch
asopenor closedsystemsTheattributes categoryconcernsiodesandrelationshipslinkage
characteristicandflows throughlinkages.Within the systemandits subsystemshe compo-
nents categoryis especiallyrelevant particularlythe sub-categorie®f nodesflows (of goods,
financingandinformation),andtransactionsResourceallocation,externalitiesandmarketfail-
uresarepartof theoutcomes category(Layton2007).

A marketingsystemis not necessarilyglirectedtowarddistributionto theendcustomer,
butit mayrelateto reversedlows of goods(Layton2007).Supplyis centralto remanufacturing
becausdavingaccesdo usedproductss thekeyto successThereforethe presentvork moves
beyondthe channelof distributionto considerchannelof supplyandprocurementUsedprod-
ucts,so-called’ ¢ o rametheceéntralresourcesn thisindustry.In automotiveremanufactung,
acorecanbeanyautomotivecomponentonsideredor remanufacturingA coreis ausedcom-

ponentof a car,suchasanalternatortransmissiongieselinjector,or electroniccontrolunit. The
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remanufacturingprocesschangeshecoreintoa‘ r e maturadé¢ @ mp o (tceawvotd confu-
sionwith the* ¢ o mp oohtleemarketings y s t tkeauthbrsusetheterms'automotive or re-
manufactured c o mp o nSupplyrelatedchallengesareimmanentn thecircularcharacteof
remanufacturingSupplyanddistribution channeleventuallymergebecausactorscansimulta-
neouslyrepresensuppliersof coresandcustomer®f remanufacturedomponents.

Thepresenpapemainlyconsiders t stuwlyo f ..mar s ¢ it i@ garsnSof
H u n threecriteriafor macromarkehng (Hunt 1981,p. 8). In hisfirst criterion,Hunt identifiesa
“ | eof agdregatiorcriterionwhich allowstheinclusionof topicslike ... theinstitutionalstruc-
ture of marketingandpowerrelationshipsn channelofd i s t r i(Huot19Blgpm8).Hunt ' s
seconccriterionaddresse$ t impactandconsequencesf marketingsystemsons o c¢ i (dunty ”
1981,p. 8). Amongtheimpactsarenot only economicoutcomesut alsoenvironmentalmpacts
or quality of life (Layton2007).In principle,the contributins of reuseandrecyclingmarketsto
sustainabilitydemonstrat¢éhe connectiorof marketsystemissuesandsustainability for exam-
ple,the environmentalmpactof andlabor providedby the marketingsystemof remanufactur-
ing.

H u n defintion of macromaketingcomprisesathird criterion,namely, t hmpact ...of
societyonmarketings y s t @ums1981,p. 8). Despitethe admittedsignificanceof societal
normsin marketingsystemsthis perspectives not consideredn detail. In termsof thedemand
for remanufacturedomponentsthefinal c u s t obmleviorosly hasanindirectinfluenceon
themarketingsystem Regularcarownersusuallydelegatecarmaintenancéo repairshopsRe-
pair shopsactasintermediariebetweerconsumerandremanufacturers) the procurement

channelsTheyareexpertswho advisethefinal customeionthe appropriatenessf certainspare

parts.Ratherthanthefinal customerrepairshopshandlethe coreexchangetherebyinitiating
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the supplyfor remanufacturingThereforethe identifiedissueof supplyshortageseemso not
beanimmediateeffectof low demandoy final customersHence this studydoesnot consider
thefinal customeiin detail.

Thefirst andsecondf H u n tritesaoutlinethe macrocharacteristicef this study.Fur-
thermorethe studyof differentlevelsof marketingsystemaggregatiorexplicitly allowsanex-
aminationof micro- andmacromarketingystemdo understandhow actionsatthe micro level
affectthe systemat the macrolevel. Therecognitionof varioussystemlevelsrepresentshelink-
agebetweert mi @amdo ma c(taytdn2007).Thereforethis studyconsiderghe marketing

systemdesignandthe characteristicef thes y s t immmenentexchangdransactions.

Theory Linking Markets and Institutions

Thestudyof marketefficiency stemsfrom a neoclassicaperspectivehatrelieson Paretoeffi-
ciency.Neoclassicatheoryconsidergheinstitutionalsettingto be staticandexogenousit
therebyneglectgherole thatinstitutionsplay in transactios. New institutionaleconomics,
which developedrom critics of neoclassicaheory,establisha dynamicperspectiven institu-
tionsandacknowledgeheinfluencethatinstitutionshaveon the effectivenes®f markets(Rich-
ter2015).Lesseffectivemarketsdo not necessarilyail; for bettermarketoutcomestheyinstead
mayneeda combinationof coordinationprinciplesalongthe markethierarchycontinuum How-
ever, theoutcomeof suchmarketsmight becomesociallyundesirablevhich in turn couldde-
mandaregulatoryrespons€HarrisandCarmanl983).Regardinghe outcomeof suchmarkets,
LaytonandGrossbar{2006)referto HarrisandCarmanwho statethe following:

“By market failure (the reader might prefer to substitute market “imperfections”), we mean those

possible instances in which the ideal conditions for a market success do not hold. We do not mean
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to suggest that in each instance a regulatory response is desirable. ” (Harris and Carman 1983,

p. 52)

Thepresenstudyrefersto marketimperfectionsn the senseof HarrisandCarmanj.e.,when
indicatingthatinstitutionalsettingsmay causeshortage®r undesirableutcomesadmittingthat
imperfectmarketsmaystill providebetteroutcomeghanregulatoryresponses.

New institutionaleconomicgorsidermarketsto bea meansf coordination.Therefore,
marketimperfectionssuchashigh transactiorcostsmay changehe coordinationprinciple from
marketto nonmarkettypesof coordination(Arrow 1969;Williamson1971).Transactiorcosts
compris€' s rehandinformationcosts bargaininganddecisioncosts,andmonitoringanden-
forcementc o s (Dahlmanl1979).In additionto transactiorcosts,newinstitutionaleconomics
includeothertheoriesthatcanbeappliedto identify the potentialcause®f maiketimperfec-
tions. Amongsuchcausesretheinformationasymmetriesssociatedvith the principalagent
problemandinformationeconomicgAkerlof 1970;Stigler 1961; Stiglitz 2002).In addition,the
way thatpropertyrights aredefinedandtheir relationto transactiorcostsaffectthe way that
marketswork (AlchianandDemsetz1973;Demsetz1967).In responséo thesecause®f ineffi-
cientmarketsprganizationgendto integratevertically (Arrow 1969;Williamson1971).Integra-
tion canresultin greatempowerbecaus®f, for examplethe consequenincreasan controlover
resourcegWilliamson 1995).

Thecomponents categoryof marketingsystemsndicatesheusefulnesef“ t r ansact i on
andrelatedc o sih asnfacromarketingtudy(Layton2007,p. 238).New institutionaleconomics
providetheoriesfor the analysisof dynamicinstitutionalenvironmentsandrelationsbetweeror-
ganizationsNew institutionaleconomicgherebysupportthe interpretatiorof theratherstatic
descriptionof the marketingsystemandtheidentificationof reasondor particularoutcomesat a
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highersystemaggregatiorevel. Dueto this dynamicsystemperspectivethis analysisputsem-
phasison transactiorcostswith referenceso the principalagentproblem,propertyrightsand
informationeconomicsThesetheoriesfrom newinstitutionaleconomicserveasreferencesor
theanalysisof shortage®n the market,which arealsoreferredto asmarketimperfections.
Theanalysisof marketshortagesakeson thefollowing conceptgo delive marketingand
policy implicationsfor the marketingsystem HarrisandCarman(1983)classifymarketfail-
ures/imperfectionf theirwork on public regulationsandmarketingactivity. For this study,side
effects,imperfectcompetition,andimperfectinformationarethe mostrelevanttypesof imper-
fectionsamongthosethattheyidentify. Theframeworkof HarrisandCarmanandtheimpactof
informationproblemson the degreeof marketimperfectionhelp providea betterunderstanding
of thesystem(Redmonl 2014).Furthermarketimperfectionanay stemfrom powerstructures
andthe competitivenesm the marketingsystem Therefore the discussiorconsiderghe con-
ceptsof powerandthe characteristicof relationshipsn marketingsystemgFligsteinandDauer
2007;Layton2015).The characteristicef particularrelationshipsandescribehe structuresof
actorsthatemergerom the analysig(FligsteinandDauter2007).Poweris a theoreticakonstruct
thatcancontributeto a betterunderstandingf theserelationshipsin a marketingcontext,power
isaf i r abilitysto potentiallyaffectanotherf i r behagior(GaskiandNevin 1985).Theper-
spectiveon powerstructuresntersectith theresourceadvantage¢heoryperspectiveon com-
petition(HuntandArnett2001;HuntandMorgan1996).Firmswith a competitiveadvantage
overaresourcemayalsohavea morepowerfulmarketpositionandintendto remainin this ad-
vantageougposition,while rivals with acompetitivedisadvantageeekto overcomeheir disad-

vantageougpositionsthroughacquisitionor innovation(Hunt2011;HuntandArnett 2001).If
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sucha” d i s e q uprovokitgp r a o competitionexists,it mayfacilitateinnovationand
therebycontributeto socialwelfare(Hunt 1999).

Theanalysisof exchangeelationshipsandrelatedinstitutionalconditionsidentifiesand
evaluateshe systemoutcomesSystemstructuresandrelationshipsnayresultin outcomessuch
asthes y s t assortngenor othersin theform of positiveor negativeenvironmenal andsocie-
tal impacts With the marketingsystemanalysis marketingsystentheoryprovidesa meango

studytheimpactsthatgroupsof actorsandtheir strategieraveon a marketingsystem.

Marketing System Analysis

Theautomotiveremanufacturingndudry regularlyraisesconcernsaboutthe shortageof cores.
Researchersaveaddressethis shortagewnith operationgesearchon closedloop supplychains
(GuideandvanWassenhove008),therelationshipsn remanufacturingupplychains(Lind,
Olsson,andSundin2014;Ostlin, Sundin,andBjorkman2008),andpricing strategiegXiong et
al. 2014),amongothertopics.Furthermorethe micro perspectiveseemgredominantn research
onremanufacturingPrahinskiandKocabasogll2006).The persistencef suppl shortagesno-
tivatesthis marketingsystemanalysisto identify the potentialreasongor theseshortageshatgo
beyondthe micro perspective.

This studyfocuseson procurementhannelgo analyzethe marketingsystemof automo-
tive remanufacturingn Europe.Thereforethis studyrefersto the systemgheoreticaperspec-
tive of MeadeandNason(1991)to modelandanalyzemarketingsystemsasexchangesystems.
This systemgerspectiveombinesa physicalsystemgerspectiveon materialandenergywith
aneconomicperspectiveof exchangeThis perspectivas therebyconsistentvith the objectives
of macromarketindpecausehis approactsupportgheidentificationof performancessuesn the

system Systemoutcomescanrevealor indicatesuchissuesTheappoachfurtherinvestigates
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interactionsbetweerorganizationsvithin the exchangesystemandanalyzesiow designchanges
canimprovethefunctioningof the system(MeadeandNason1991).

Graphicalrepresentationdescribehe marketingsystemsunderstudyby showingthere-
lationsbetweemodesof the systemandby highlightingrelevantchannelsThe examinedela-
tionscomprisematerial, monetaryandinformationflows. The characteristicef the channelsin-
cludingthe powerthereinandwhetherthe channelsestablishopenor closedsystemgMeadeand
Nasonl1991),mayindicatethe cause®f systemimperfections.

A studyof marketingsystemgequiresdefinitionsregardingthelevel of aggregationthe
links to othersystemsandthe boundarie®f the system(Layton 2007).Thefocal studyis lo-
catedat amediumlevel of aggregationasit describeandanalyzeghe procuremenmarketfor
automotiveremanufacturingsa subsystenof the automotiveendof-life marketingsystemof
reuseandrecycling.This analysisrequiressomelower-level aggregatiorio specifyproblemsand
to highlighttherole of someof the nodes Thereforetheanalysiswill depictdifferentlevelsof
thesystemin“ v a r lgvelsoid e t @aytori2007,p. 235). Thereforejt will includerefer-
encedo marketingsystemsat the componentevel to explainrelations,dependenciegndinflu-
enceswith thehigher,moreaggregatednarketingsystem At the componentevel, ananalysisof
transactiorandinformationcostssupportghe overallanalysigLayton2007).

First,the boundarie®f the systemunderstudyaredefinedby describingheincludedand
excludednodes parts,or systemsThedefinition of the systemboundariewill alsoshowthein-
fluencesof andrelationswith externalmarketingsydems.Secondthe analysisof differentag-
gregatedsystemsandtheir material, monetaryandinformationflows will provideexplanations
for shortagesTherefore this studyanalysedlifferentperspectivesuchaspower,competition
andinnovationat the medium andlower levelsof systemaggregationaswell asoutcomesatthe
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highestlevel of aggregatiorthatresultfrom the actionstakenat lower levels.Finally, this ap-
proachmayleadto implicationsfor policy andindustrythatmovetowarda moresustaimble
marketdesign. Althoughthe examinatiorof casesf particularcompaniesepresents micro-
marketingperspectivethis perspectiveaddressethe evidentinfluenceof singlefirms or groups
of firms onthe macrosystemwhich supportsa morecompleteanalysisandhighlightsspecific

links betweermicro- andmacromarketing.

A Mixed-Methods Approach

Thecomplexandstill blurry systemunderstudyjustifiesanexplorative mixedmethod study
approach{(CorbinandStraus2015).A combinationof attendancendobservatiorat tradefairs,
interviewsandcasestudiesmethodicallysupportthis approaci{SamuelkndPeattie2016).The
choserapproacHeadsto thereconstructiorof the marketingsystem(identifying actors,institu-
tional structuresandtransactios). Thereafterthe authorsdrawon the theoreticaframeworkin
accordancevith theresearclobjectivesto analyzeandinterpretthe marketingsystemFig. 1

providesanoverviewof the studyprocess.
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Initial situation: A complex field with limited scientific penetration

Expert consultation | Data and literature review

Qualitative and quantitative data for ‘system overview’

i

Step 1: Reconstruction of the
higher-level reuse and recycling marketing system
Identification of system problems (i.e., sustainability)

Step 2: Reconstruction of the
remanufacturing system as the focal system =
Explorative/investigative study of the system
] ¥
Attendance at exhibition Attendance at 2015 World
ReMaTec2015 Remanufacturing Summit
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v
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Step 3: Exploration of different micro-perspectives
Case studies
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\ Contrasting cases /
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Step 4: System analysis of the focal system
= Automotive remanufacturing marketing system in the EU |
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Figurel: Mixed-methodgesearctapproach

Therecastructionof the marketingsystemdistinguishedbetweenra higherlevel system
of reuseandrecyclingmarketingin the EU andtheembeddedocal systemof automotivereman-
ufacturing.The depictionof the higherlevel systemderivesfrom theinitial situaton revealedoy
ascanof quantitativemarketdata,a literaturereview,andanexpertconsultationConcerninghe
focusedEuropearremanufacturingnarketingsystem|ittle informationis publicly available

(Weiland2012).By contrastjn the United Statesthe US InternationalTradeCommissiorhas
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issuedaninvestigationof the US remanufacturingnarketenvironmen{USITC 2012).In terms
of theliterature,operationgesearchakesa verytechnicalperspectivef theissue;in addition,
althoughrelationslip managementesearcladdresseeemanufacturingupplychains bothfields
typically focusonindividual casesandassignspecificrelationshiptypesto therelationships
amongactorsin the system.n fact, the expertconsultatiorsuggestedomespecificlimitations
of existingresearcton reversechannelsn remanufacturingTheseimitationsincludethelack of
anexplanatiorof theinterdependencidsetweerthe actorsandindicateproblemsn the system.

Theidentifiedlimitations motivatea systenreonstructionthroughan* i nv e sdxdi gat i v e
p | o r aMaiketobservationgndinterviewsprovidemainly qualitativedata.Thesedatawere
collectedin June2015duringReMaTecthew o r Ibiggestremanufacturingxhibition,andthe
World Remanufacturingunmit, which werebothheldin AmsterdamThefield of themarket
explorationincludedthe opinionsandremarksby companyandmarketexpertsfrom all over Eu-
ropeduringpresentationandfaceto-facediscussionsThe authorsalsoconductednterviews
with industryexpertsrepresentinglifferentmarketactors(n = 12) from four WesternEuropean
countriesandoneEasterrEuropearcountry;two of theintervieweegsepresentedlorth Ameri-
cancompanieghatalsoconductbusinessn WesternEurope.Theinterviewsweresemistruc-
turedanddocumentedn theform of minutestakenfrom memoryimmediatelyafterwardsSuch
interviewstook betweeril5to 40 minutes,dependingonthei n t e r vwillehgnesstsdiscuss
selectedhspectof theremanufacturingnarket.

Datafromtheinitial situation,i.e.,the systemoverviewandstepl of theresearcldesign,
togethemwith datafrom the explorationin step2 built a systemmodelthatdevelopedteratively

throughthe studyof additionaldataandliterature(Fig. 1). Datasourcesincludedmarketstudies,
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policy documentgfor examplewhite papersiandlegaldocumentgfor example Jawsandregu-
lations).Somereferencesegardinghelegalenvironmenbr groupsof actorsconcerneaoun-
triessuchasAustria,the UK, andGermanytherebyindicatingwherephenomenghatwererele-
vantto theanalyzedsystemwereobservedandshowingthatthesereferenceslid not favor a par-
ticular country.

Throughdatacodingandclustering the marketobservationgrom step2 unveiledthree
distind groupsof automotivecomponent$n remanufacturingThetechnicalcharacteristicse-
gardingthe degreeof implementatiorof electronicdistinguishthesethreegroups.Correspond-
ingly, in thethird step,themodelof the marketingsystemwasanalyzedn detailfrom the differ-
entperspective of threecasestudieg(Fig. 1). Thesecasesarebasedon threecompanieghat
coverthreedistinctgroupsof automotivecomponentsstartersandalternatorgcaseA), auto-
matictransmissionandparts(caseB), andmechatronicandelectronicqcaseC). Thedegreeof
implementatiorof electronicswithin thesethreecomponentypesincreasesrom caseA to case
C, althoughtechnologicablevelopmentnight limit their distinctivenessThis approachallows
for the comparativeanalysisof differentproducttypesin the observednarketingsystemand
mayindicae whethercorrespondingrganizationakettingsexist. Thethreecasestudiesin-
volvedonsitefield researci{interviewsandobservationgrom productionandlogisticsopera-
tions)atthreecompaniesn two WesternEuropearcountriesbetweenOctober2014andSeptem-
ber2015,andcasespecificliteratureanddocumenstudieswhereavailable wereconsultedIn-
terviewswithin the scopeof the casestudieswererecordedligitally andlastedbetween/5 and
150 minutes.The casestudiesfocusedon aspectsuchas(a) procuremenanddistributionchan-
nels(suppliersandcustomerstheincentivesusedin procurementthe useof andexperienceavith
depositsrelationshipcharacteristicsandthe commerciakelevanceof andrelationdipswith
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coredealers)(b) competitors(who theyare,whethertheyaredirector indirectcompetitorsand
relatedchallenges)and(c) thelegalenvironmenilegislationandEU involvement).In addition,
generainformationwascollectedaboutthe companiegcompanysize,thetype of remanufac-
turedcomponentsetc.). Thesecasegrovidevaluableinsightsinto the procuremenmarketing
systemof automotiveremanufacturingTogethemwith earlierfindings, theseinsightsaremerged
into theanalysisof thefocal systemwhichis thefourth stepin Fig. 1. The caseserveasexem-
plary micromarketingperspectiveso substantiatéhe systemanalysisandto explainimperfec-
tionsin thefocal marketingsystem.

Perthe explicit requesbf theintervieweesthe expertinterviewsandthe casestudiesare
anonymizedDueto anonymizationsomeinformationis intentionallyexcluded For example,
indicatingcountriesin the contextof companytype andcomponentsvould allow thoseinter-
estedto drawconclusiongegardingheidentity of somecompaniesTablel providesanover-

view of the casestudiesandinterviewsconducted.
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Tablel: Detailsonthe casestudiesandinterviewsconducted

Casestudies*

andinter- Companytype Components Intervieweerole Dependency Date
views
A* Remanufacturewhole-  Startersandalter- Managingdirec- Independent Oct. 2014
saler nators(S&A) tor
B* Remanufacturesupplier Transmissions Salesmanager Independent Sep.2015
C* Remanufacturer tErLen(?gsmcs/mecha COO Independent Sep.2015
D Corebroker n/a Independent June2015
E “Markete x per t” n/a Independent June2015
F Corebroker Owner Independent June2015
G Firsttier supplier S&A (amongoth- o hroker OE integrated June2015
with remanufacturing ers)
H F|_rst—t|ersuppller _ Brakgsystems n/a OEintegrated June2015
with remanufacturing steering
I Remanufacturer g’gﬁ (amongoth- Coremanager  Independent June2015
J Remanufacturer Founder Independent June2015
K Remanufacturer S&A Prod.Manager Independent June2015
L Corebroker n/a Independent June2015
M Corebroker n/a Independent June2015
N Remanufacturesupplier Transmissions SalesManager Independent June2015
6] Remanufacturer Electronics/mecha CEO Independent June2015

tronics

EU Marketing Systemsfor Automotive Reuseand Recycling

Thehigheraggregatiorievel of the marketingsystemherereferredto asthe' e -ofdife market-

ings y s t cempriseghefocal marketingsystemof this analysisthe EU marketingsystemfor

automotiveremanufacturingThefollowing two subsectionslescribebothsystems.

Passenger Car Reuse and Recycling Marketing System
In the currentendof-life marketingsystemfor ELVs in Europe nodesrepresentiscretemarkets

ratherthanspecificgroupsor legal entities.This highersystemaggregationevel is relevart to
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thefocal systemdueto theimportantrelationsbetweertherecyclingandreusemarketsthataf-
fectresourceshortagesndtherebysystemoutcomesFig. 2 providesa systemoverview.
Within the system thedifferentmarketsdepicta cascaddrom productiondownthroughthe af-
termarket(useof the product),reuseandrecycling.Exceptfor the productionphasewhichis
simplified dueto the focusof the study,this cascaddollows the wastemanagemertiierarchy.
Thereforejt eventuallyinvolvesenergyrecoveryandlandfills. For remanufacturingn general,
productsor partsbecomeavailableat somepoint duringtheir productlife, regularlyduring
maintenancéthe aftermarket)pr atthec a reridef-life (therecyclingmarket).The production
andrecovery/landfill marketsrepresenteth a grayshadean Fig. 2, arepartof the systemobser-
vationsunderliningthe generakircularity andits boundariesThe focal marketingsystemdis-
cussedelowconcentratesn thereusemarketwith its relationswith adorsin aftersalesandre-

cycling markets(the dashedox in themiddle of Fig. 2).

Car and aftersales | ————————————
market

Production market (new)

Reuse markets

Direct reuse

Repair/refurbish

Remanufacture

GEN TN TEN ERT: ]

Legal external markets
(other car markets, core trading, secondary material export, etc.)

Recycling markets

Material recycling

(1odw [eluelew Alepuodas 03 “8'3 ‘syul-yReq 4o
(s19yJew yoe|q/Aels)

‘BuipAdal |eusalxa 0] asnal 3 wody 83 “syul-ssoud |enualod)

Recovery/landfill

Figure2: The EU endof-life marketingsystemfor passengecars

Thebold blackarrowsin Fig. 2 indicatethe commonmaterialflows, andthethinner
blackarrowsrepresenadditionalmaterialflows within the marketingsystem Flowsrepresented
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by bold grayarrowsareleavingthe EU marketingsystemandmovingtowardlegal externalmar-
kets.Thedashedyrayarrowsrepresenthe flows leavingthe systemandmovingtowardostensi-
bly illegal markets.Therepresentatioexcludegeverselows from externalmarkets(imports).
Frombothlegalandillegal marketsmaterialscanpotentiallyflow backinto thesystemThear-
row stretchingfrom reuseto recyclingis adashedine becausét represents potentiallyundesir-
ableflow within the systemif it containscoresthatcanberemanufacturedn generalthe objec-
tive for reuseandrecyclingmarketsin directingmaterialflows downwardmightindicatepoten-
tial negativeoutcomeswithin the marketingsystembecaussomeof theseresourcesnayhave
beenusedat the sameor higherlevelsof the cascadeln contrasto the downwardflows, there-
cycling marketis alsoa providerof resourceso thereusemarket(the’ u p w fow ttdm recy-
cling to reuse).Therelationsin this systemalsoimplicatefinancialandinformationflows.

This observatiorassumesa relatively closedsystemwhereproductsandmaterialsare
supposedo remainwithin the systemDueto theinstitutionalsetting,the systemis subjectto ex-
portsandimportsof materials Exportscancausenegativeoutcomesn the exportingmarket,for
examplejn theform of overapacitiesn therecyclinginfrastructureor alack of resourcegor
reuseandrecycling.Neverthelessxportsandimportsarenot necessarilynegativeoutcomes.
An exportedusedcarcanstill runfor yearsandprovidemobility in otherregionalmarketslf re-
placinganoldercar,ceteris paribus, the exportedusedcarmayreducethe environmentalmpact
of mobility in theimporting country.However,negativeoutcomesnayoccurif thelocal infra-
structurecannotensureenvironmentallyfriendly recycling.

TheEU providesthelegalenvironmenfor thereuseandrecyclingof usedcarswith de-
finedtargetedecyclingratesthataimto increasdhecircularflow of materialsfEU 2000,2008).

By law, distributorsin the EU marketareresponsibldor providingatakebackanddismantling
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infrastructureor their marketedvehiclesfree of charge(EU 2000).Distributorsregularlyrealize
thetakebackthroughauthorizedreatmenfacilities thatmakesdecisiongegardingeuseand
recycling.

Dueto thessignificantdifferencesetweenderegisteredandofficially dismantledcarsin
theEU, astatisticalgapof* u n k wdhvenr e adccountfa approximatelyt.6 million cars
in 2008and3.3million carsin 2009(Merz andMehlhart2012).Reportsfrom legislativebodies
in Europeassumehatthesestatisticalgapsindicatetheillegal handlingof ELVs (Deutscher
Bundesta@015;MVDA 2011;Nationalrat2013).lllegal handlingincludestheillegal exportof
cars,theexportof ELVs, whichis technicallyillegal, andunauthoized dismantling(Merz and
Mehlhart2012;MVDA 2011;Schneideetal. 2010).Theseunknownflows of usedvehicles

may contributeto the shortageof coresfor remanufacturing.

Automotive Remanufacturing Marketing System in the EU

Theautomotiveremanufactung marketingsystemin the EU is the nextlevel downin system
aggregationCurrently,the US hasthe mostdevelopedautomotiveremanufacturingnarket.The
overallmarketshareof remanufacturedutomotivecomponentsn the US is morethandouble
the correspondingnarketsharein the EU (Weiland2012).In Europe startersandalternators
reacharemanufacturingnarketshareof approximately80 %, representinghe mostdeveloped
partof the EU remanufacturingnarket(Weiland2012).Othercomponentseacha marketshare
of approximatel\60 % (APRA Europen.d.).Overall,the EU automotiveremanufacturingnar-
ketis still lessdevelopedhanits US counterpar{Weiland2012).This comparisomotonly
showsthe potentialof theremanufacturingnarketbut alsoindicatesdifferentdevelopment$or

differentparts.
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Thenodesn this systemareno longermarketstheyareinsteadclustersof firms, i.e.,
groupsof actors.Table2 summarizesnddescribeshea c t basicbusinessactivitiesandtheir
rolesin thesydem.In this system(seeFig. 3), theactorsaregroupedbasedon (a) their function
(supplier,remanufacturemr customer/distributorand(b) their characteristicasoriginal equip-
mentmanufacture(OEM)-integratedor independeniarketactors(from left to right) or their
role within thefunctionalenvironmentBoth groupsof actorsandtheir characteristicarede-
rived from theliteraturereviewandsystemexploration.

Table2: Groupsof actorsin the automotiveremanufacturingnarketingsystem

Group of actors Basic husinessactivities Role in theremanufacturing market
OE remanufacturing
Original equipment Production of new car@nd some com- Remanufacturing of particuldOEM)
manufactures (OEMs)  ponents for those cgy components
First-tier suppliers(of Production of new componerts Remanufacturing of particular supplier
OEMSs) OEMSs and car serviedrepair shops components
Independent Remanufacturing Remanufacturing of types of component:
remanufacturers from different OEMdirst-tier suppliers
Authorized repair Service for cars of corresponding OEM Customerfor parts(newor remanufac-
shops brands or a firstier supplier brand turedparts rarely copis) and provider of
cores
Repair shops Service for vehicles of all brandsr a Customerfor parts(newandremanufac-
range of brands turedparts or copiesand provider of cores
Scrapyards (including Treatment/preparation of erul-life ve-  Provider of cores
dismantler} hicles(ELVs) for reuse of components
and for material recycling/recovery
Core dealers Trade with used car componeltserey Intermediary.consolidationsorting and
allocation of cores
Wholesalers Trade with spare par{somponents Intermediary: Consolidating spare parts 1
(authorizedl repair shops
Integrated Trade with spare parts and used parts Intermediary: consolidating coréléke a
wholesaless (cored andremanufacturingcan be out- core dealérand spare par{or repair
sourcedl shop$ at the same time

Thelinkagesconnectinghenodesn Fig. 3 representnaterialflows, with anemphasi®n
supplyanddistributionchannelsThesdinkagesfurthersuggesteversemonetaryandinfor-
mationflows. Thewhite arrowsin theinternalremanufacturingnarketrepresentontractuate-
lationshipsattheremanufacturindevel. The dottedarrowbypassingriginal equipmen{OE)

remanufacturingepresentshe unwantedlow from reuseto recycling(seeFig. 2). Thelinkages
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areexchangesr transactionsgependingn the stakeholdergvolved. Betweenthe core dealer
andlinked marketactors,a simplerandrandomexchangef coresmaybethe predominantink-
age Fixedtransactionprevailwithin establishedeversesupplychannelssuchasthosebetween

authorizedepairshopsandOE remanufacturing.
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Remanufacturing supply market
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Figure3: Identified materialflows in the EU automotiveremanufacturingnarketingsystem

In this context, OEMs comprisecar producersvho alsomanufactureomponentand
theirfirst-tier componensuppliersin reversechanneldor remanufacturingindfrom a perspec-
tive on OEM-dependency(authorizedl repairshopsaresimultaneouslysuppliersanddistribu-
tors/customerfor remanufacturergndauthorizedepairshopsdependon OEMs muchmore
thanthe otheractors By contrastwholesaleror repairshopsaresuppliersfor bothOEMsand
independentemanufacturer@iRs), thoughtheyarelessdependenon OEMs. Thescrapyards

(treatmenfacilities andotherdismantlerspndcoredealersaredifferentbecauseheyareusually
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only suppliersandaregenerallythe mostindependenactorsin this system Integratedvholesal-
ersfulfill aspecialrole, namely,incorporatinglunctionsalongthe supplychainandmaintaining
relationshipswith othermarketactorsat the different stepsof the supplychainto providereman-
ufacturedsparepartsandcollectcores.Integratedvholesalerarefurtherinvolvedin importsof
so-calledcopies(third-partyimitationsof spareparts,usuallyfrom the Far East).Thesecopies
challengebothnewsparepartmanufacturingandremanufacting (ERN 2015b;Weiland2012)
becauseheyput pressuren salesprices.

Thelevel of aggregatiordescribedloesnotreflectthe heterogeneityvithin the groupsof
actors.In general OEMsandIRs almostequallysharethe remanufacturingnarketin termsof
bothremanufacturednitsandtheir marketsharegWeiland2012).Thedifferentremanufactured
componentgharacterizéghea c t betesogeneityOEMsmostlyremanufactur¢he components
thattheyproducen-housewhile the IRs remanufactureselectedypesof component$rom dif-
ferentOEMs. Notabledifferencesxistin firm sizeanddiversification.For examplejndepend-
enttransmissiomemanufacturerappeato berelativelysmallbecausenanyhighly specialized
garagesemanufacturé¢ransmissionsocally (Weiland2012;caseB). By contrastthereare
fewerIRs of startersandalternatorsyhich aregenerallymediumsizedcompanies.

Two majormarketingchannelsexistat this level of systemaggregationFirst, thereare
the supplyanddistributionchannés for OEMs, for example carmanufacturersuchas
Volkswagenandfirst-tier supplierssuchasValeoandBosch.Thecoordinationwithin this chan-
nelis relativelyhierarchical Secondiherearethe channelf the IRs. Within thesechannels,
potentialsyopliersandcustomersncludeauthorizedepairshopsjndependentepairshops,

wholesalersandscrapyards.Thesechanneldhhavemuchmoremarketbasedcoordination Apart
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from scrapyards,thesesuppliersalsowork asdistributorsof remanufacturedpae partsto cus-
tomers.Usually,therepairshopsaresuppliedby wholesalersn the distributionchannelthough
somerepairchainsmayhavea directsupplyanddistributionchannelwith theremanufacturer.
Thecustomer®f thewholesalearerepairshops Remanufacturergsuallyfocuson transactions
with wholesalerandrepairshopsinsteadof dealingwith final customerslueto theassociated
managementostsof havingtoo manysourcegfor example Barnesl1982).Finally, coredealers
work asintermediaresin the supplychannelndprovidethe classicassortingservice(Fuller,
Allen, andGlaserl996).Theyalsorepresenalink betweerthe OEM andIR channeldecause
theytradewith almostall marketactors.Thecored e a | m&inpurposds to consolidde reason-
ably sizedandsortedcorebatchedor remanufacturergnainly from repairshopsandscrap
yards.

Thehigherlevel systemsuggestpotentialshortagedor cores,andactorsin thefocal sys-
temraiseshortagassuegegularly.Giventhis situation,thefollowing sectionsapproachheinef-
ficienciesthataffectsystemperformancevith regardto supplyshortagesSupplyshortagest

thefocal level maywell affectoutcomesat a higherlevel aswell.

ComponentTypesand Sceneof Shortages:Analysis and Discussion

Theobservatiorof thefocal marketingsystemleadsto distinctgroupsof componentypesandto
specificmarketchannelsaandtheirissuesandcharacteristicsThe systenmreconstructiomeveals
notableshortaggohenomena-whatthe authorsreferto asscenes of shortages; thereforethese
scene@reworth investigating.The analysisexploresthe questiorwhetherthesescenes of short-
ages arerootedin marketimperfectiongasdescribedy newinstitutionaleconomics)These
scenes involve thefollowing typesof shortagegthe keywordsin parenthesesepresenthe major
clustersdevelopedrom coding):
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a) materialshortagestthe highersystemaggregationevel (legalenvironmentandinstitu-
tional setting);
b) materialshortagen the focal system(supply shortagessupplychannelssupplierrela-
tions,anduseof deposits)and
c) informationshortage$n thefocal system(supplyshortagesndinnovationpotential).
Thefollowing subsectioranalyseshethreedistinguishableyroupsof remanufacturedompo-
nents.Thesubsectionshereafteanalyzethe scenes by applyingthetheoreticaframework;a
shortdiscussiorconcludesachsceneThefinal subsectiordiscusseshefindingsatamoregen-

erallevel.

Component Types and Distinct Characteristics

Forthefurtheranalysisof shortage$n the market,theresultsaresummarizedndclusteredoer
threedistinctremanufacturedomponentypes:(A) startersandalternators(B) transmissions
andpartsfor transmissionsand(C) mechatronicg&ndelectronicsThecapital letters(A, B, and
C) representhecorresponding@nonymizedcasestudiesabove.The clusteredyroupsarecharac-
terizedby (1) the marketvolume,(2) theintrinsic valueof theremanufacturegarts,(3) the

p a rassespecificity, (4) thep a r proctabilityagainsremanufacturing(5) theinformation
asymmetriesegardingmanufacturindknowledge and(6) the useof depositsThefirst three
characteristicarethe determinant®f transactiorcosts;thefourth characteristicorrespond$o
propety rights;informationasymmetriesnfluenceinformationcosts;andthe useof deposits
correspondso propertyrightsandtransactiorcosts An additionalcharacteristic, e x c han g e
t y prelatesio the specificityof coresandcomponentswhichis anattribute thatrepresentshe

degreeof interchangeabilityn thereapplicatiorof remanufacturedomponentsn differentcars
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or modelsof cars.The* e x ¢ h ay nggd separatdor the sakeof a clearerpresentationTable
3 summarizeshefollowing charateristicsof theremanufacturingases.

For starterandalternatoremanufacturingthe marketshareis amongthe highestin Euro-
peanautomotiveremanufacturingTheintrinsic valueof startersandalternatorss relativelylow
dueto theirwell-knowntechhologyandmaterials However the materialvaluedepend®n vola-
tile raw materialprices,e.g.,thatfor copper.Theintrinsic valuealsodepend®n specificity. The
specificityof startersandalternatorss low to moderateastheycanbeinterchangeavithin a
productversion(the samecarmodel),thoughnot necessarilglueto designchangesiuringtheir
productlife. Theirlegal protectabilityis low becauséegislationallowsthe productionof copies;
accordingly the competitionin correspondingutonotive componentypesis high dueto low
costcopiesfrom the Far East.Therefore theinformationcoststo remanufacturstartersandal-
ternatorsarerelativelylow for IRs. Remanufacturersf thesecomponentsegularlyusedeposits
in their customerrelaionshipsto incentivizecorereturns thoughcounterexamplefor suchde-
positbasedelationshipsexistasshownby casestudyA. However therisein mechatronics
might soonincreasespecificity, protectabilityandinformationcosts,evenin the caseof starters
andalternators.

Themarketshareof remanufacturettansmissionss consideredigh, thoughexactstatis-
tics onthemarketsharearelacking. Their intrinsic valueis higherthanthatof startersandalter-
nators.especiallydueto developmenandproductioncosts.Partsof thetransmissionsuchasthe
torqueconvertermayhavea particularintrinsic valueanda high specificitybecausenechatron-
icsinvolve softwareandarecapableof furtherlinking a converterto onespecificvehicle.Dueto

mechatronicsthelevel of protectabilityincreasesthoughatransmissiorconsistof moreparts
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thanthetorqueconverter.Thereforeamoderatdevel of protectabilityis found. Similarly, infor-
mationcostsincreasebecauseransmissiomemanufacturings a highly specializegrofession
andrequiresspecialknowledge Furthermoredepositsaapplyin the caseof completetransmis-
sionreplacementin the caseof local remanufacturinggdepositgegularlyapplyonly for particu-
lar partssuchasthetorqueconveter.

Thecharacteristicchangeesvenmorein the caseof electronicsMechatroniccompo-
nents suchasturbochargersandelectroniccomponentssuchaselectroniccontrolunits, areof
highintrinsic value,especiallydueto developmentosts Furthermoresomepartscontainvalua-
ble materialg(e.g.,gold or rareearthminerals).In addition,the specificity, protectability,andin-
formationcostsof remanufacturingrevery high. Electronicsandmechatronicgareeasilycon-
figuredto solelywork on onespedfic vehicle;softwareincreaseshe protectabilitysubstantially.
Thereversesngineeringf electronicgequiresspecialskills, andremanufacturedomponents
mustbe frequentlyreprogramedby authorizeddealershipsin somecasesreprogrammingnight
beimpossiblewithoutillegal interventionswhich influencesthe specificity andprotectability
characteristicscConsequentlythe marketactorsthatcorrespondo thesecomponentypesdo not
seento requireregulardepositsdueto the predominancef oneto-oneexchangesf thevery
sameunit.

Table3: Characteristicef remanufacturingasesaccordingo componentypes

Cases (A) Starters and (B) Transmissions and parts (C) Electronics
Characteristics alternators
Exchange type 1:x (aunit for another  1:x (as with starters and alter- 1:1 mainly(thesame
unit) nators exceptions apply in lo- unit)
cal remanufacturing
Aftermarket share High (~80%) High (Still) Low (~14 %)
(Weiland 2012)
Intrinsic value Low (—medium) Medium High
Specificity Low—medium Medium High
Protectability Low Medium High
Information asymmetries Low Medium-high High
Deposit use Yes; exceptions docu- Yes; inthecase of local re- No (in thecase of 1:1
mented pairs, deposits applied to parts exchangs)
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Material Shortages at the Reuse and Recycling System Level
The systemdescriptionof the highersystemaggregatioevel indicatesknownandunknown,as
well aslegalandillegal, exportsof vehicles which cancausea shortageof cores.Presumably,
statisticalgapsin the vehiclefleet balanceareinfluencedby economidncentives.Theseincen-
tivesderivefrom exportingusedcarsor ELVs to foreign marketsor from dismantlingwithout
obtainingofficial certification.The phenomen&xperiencedlueto a scrappremiumsupportthis
assmption. Themostprominentexamplein EuropewasGermanyalthoughotherEuropean
countriesexperiencedimilar phenomengfor example Rief 2009).Whenthe Germangovern-
mentintroduceda scrappremiumin 2009,the numberof officially recycledELVs rosesignifi-
cantlyfrom approximately0.4 million in 2008to 1.8 million in 2009andthenfell to 0.5million
in 2010(UBA andBMUB 2014),asthe premiumpaymentdependean the presentatiorof a
certificate.In the contextof the scrappremium,oneexpert(interview E) explicitly complained
thatthenumberof availablecorewasstill low; in particular,somewell-preservectarshadbeen
declareddismantledputtheywerethenexported.This complaintis in line with pressinfor-
mationon ELV exportsin the aftemathof the scrappremium,which could havecircumvented
theendof-life dismantlingof up to 50,000vehicles(Dougherty2009);notably,extraEU exports
werenot necessatrilyllegal, buttheyresultedfrom aregulatoryloophole(LandsbergandLatsch
2010) Hence the scrappremiummaynot havesignificantlyincreasedhe numberof available
cores.

In the contextof usedvehicleexports,crossbordertradebetweerMexico andthe US
showedhatusedvehicleexportsmightresultin positiveoutcomesn termsof sustainabilityin
theimportingcountrybecause¢he substitutionof oldervehiclesmight reduceemissionsHow-

ever,ascrappremiumin the exportingcountrycanraisethe pricesof usedcars,which decreases
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thetradeof usedcarsandtherebyincreasegmissionsn importingcountriesbecaus®ldercars
arethenusedfor anextendedifetime (DavisandKahn2010).

Carexportswhetherillegal or legal,areamongthe mostprominentsideeffectsat this
systemlevel. Thesesideeffectscancauseoositiveandnegativeoutcomesin additionto nega-
tive outcomesn termsof resourcdossesgxportsfrom the endof-life marketingsystemmay
alsocausesnvironmentatlamageor negativehealthimpactsin theimportingregions.Thetreat-
mentof e-wastein Africa (Hageliker2007;Huismanetal. 2015),wheretheremayalsobecar
electronicdnvolved, servesasanexampleof suchoutcomesAnotherexamples thelossof
platinummetalsfrom catalyticconvertersDueto the exportof usedcars,their catalyticconvert-
ersmayneverreachendof-life treatmenfor platinumrecovery(Hageltiker2012).The external
marketingsystemsencompasmaterialflows thatthe EU canhardlymonitor.In particular,nega-
tive environmentabutcomegiueto unwantednaterialflows leavingthe systemshowthatthe
legislationandregulationof the marketingsystemdoesnot achieveits intentions Unwantedex-
portsmight be onereasorfor resourceshortagesincludingthe shortageof coresfor remanufac-
turing.

At this sceneof shortagepropety rightsandtransactiorcostsmayfurtherelucidatethe
cause®f theshortageandultimately help solvethis problem.Usually, privatecarusersown
their cars.Hence,in theabsencef stricterregulationscarownersstrive for acompetitiveprice
when theydisposeof acar.Findingprice offersfor anELV affectsthetransactiorcostsof car
ownersHowever,sellinganELV to acardealemight overcompensati®r additionaltransac-
tion costs which makesthis optionmoreattractivethanlegaldismanting, whereprice offersare
usuallylower. SomeEU memberstateshavealreadyimplementedie-registrationprocedures
thatincentivizethe correcttreatmenbf ELVs. Suchincentivesareof indirectmonetarybenefit,
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asthe carowneris only exemptedrom the vehicletax whenhe or shepresents certificatedoc-
umentingits whereabout$Wilts etal. 2014).0On the onehand the couplingof tax andcertifica-
tion is lesscostlythanpremiumpaymentsOn the otherhand,this couplingwill prohibitively
raisethetransactiorcostsof carownersin the caseof illegal dismantlingbecauseontinuougax
paymenteventuallyovercompensat®r the achievedsalesprice of thevehicle.Thereforethe
endof-life vehiclemarketingsystemmayconservenmoreresourcesandthe supplyshortagen
remanufacturingnaybereduced Suchanapproactwill still notcompletelysolvetheissuessur-
roundingthe exportof usedcarsthatshouldbe consideredELVs, butit atleastreduceghe at-

tractivenes®f exportsthathavelow salesvaluesasusedvehicles.

Material Shortages in the Focal Marketing System
An initial approximatiorof the focal systemprovidesthe channelandrelationalstructure Two
majorchannelsaredistinctdueto the valuechainsof their marketactors.In the channelwith
strongelinternalcoordinationthe OEMshaveonevaluechainfor the productionof newcompo-
nentsandanothewaluechainfor theremanufacturingf thesecomponentsln the otherchannel
with dominantmarketcoordinationthe IRs havea remanufacturingaluechain,andintegrated
wholesalersnayhavea complementaryaluechainfor third-party spareparts(i.e., copies).Stra-
tegically,the IRs reactto theassortmendf the OEM channelndimitateits productsby remanu-
facturing.However this reactivesetupdoesnot precludetheinnovativenessf IRs with regard
to remanufactureg@roducts.

This observationrevealsfurtherdifferencesn thetwo channelsOEMshavetheir own
distributionnetworksthroughauthorizeddealershipsywhich theymayalsousefor corereturns.

OEMscantherebyreducesearchandbargainingcoss, astheir dealershipgollectandsortthe
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coresperthe O E M sequirementsNot only carmanufacturersut alsofirst-tier suppliersmain-
taintheir own repairshopnetworks;for instance BOSCHhasa Europewide network(Robert
BoschGmbHn.d.).Furthemore,OEMsareimportantsuppliersfor wholesalersWholesalers
wantto providetheir customersvith wide assortmentsf products.Thereforewholesalersle-
pendontheir sparepartsuppliers especiallythosefrom the OEM channel By contrastthe IRs
andtheir channelslependargelyon othermarketactorssuchascoredealerswholesalersand
repairshops.Theoutlineddifferencesgspeciallythatrelatedto the contractuatelationshipswith
repairshopsin the OEM channelsindicatesthe greatempowerof OEMsin the systenrelativeto
thelRs.

Theexistingrelationshipswvithin the marketingsystemarerelevantto understandingpow
andto whatextentthetwo channelsnfluencethe effectiveoperationof the marketingsystem.
Admittedly, determiningtheindividual characteristicef therelationshipdetweereachof the
actorsin theremanufacturingnarketingsystemis difficult. In generalcontractuabndrelatively
closerelationshipsharacterizehe linkagesbetweerthe OEMs andauthorizedetailers OEMs
might alsohavecontractuatelationshipswith IRs, with thelatterremanufacturingoreson be-
half of OEMs(Lind, Olsson,andSundin2014).A remanufacturetypically hasdifferentsupply
channelsaandthusmaintainsdifferenttypesof relationshipswith its suppliergfor a discussiorof
eightdifferentrelationshipsn remanufacturingseeLind, Olsson,andSundin2014,or Ostlin,
Sundin,andBj6rkman2008).A closeranalysisof boththe OEM channeldueto its potential
power,anddepositbasedelaionships dueto their predominancén automotiveremanufactur-
ing (Ostlin, Sundin,andBjorkman2008),supportshe analysisof materialshortagesn thefocal

system.
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Contradictory intra-institutional relationships in the OEM channel. OEMs canachievehigher
pricesfor their remanufacturegroductsthanIRs can(SubramaniamndSubramanyar2012).
Automotive OEMsremanufacturéheir products—mostlikely becaus®f theassumedncreasing
marketsharesaandprofit marginsrelativeto thoseof new parts(ERN 2015b);the existenceof
IRs furtherindicatesthe profitability of remanufacturingeventhoughtransactiorandinfor-
mationcostsandthedistributionof powermaychallengedRs onthe market.Becausef internal
coordination searchandbargainingcostsfor specificcoresarepresumablyower for the hierar-
chythantheyarefor marketorganizationsSimilarly, the OEM alreadyhasmoreinformationon
thecomponentshatarenecessaryo remanufacturéhe core,which resultsin lowerinformation
costsrelative to thoseof IRs.

Despitethe potentiallyincreasingnarketshare the co-existenceof two businessnodels
within OEM channelbrganizationsndicatesinternalcompetition.The O E M suhdamentabusi-
nessmodelsarebasedon the productionof newcomponerd. OEMsthatremanufacturéaveat
leasttwo generalproductlinesin the aftermarketnewpartsandremanufacturedpareparts.Re-
gardlesof the specificmarketobjectivesof eachproductline, OEMsmaystill prioritize their
newproductsn strategicdecisions,which standsn starkcontrasto the IRs thatfocuson com-
ponentreuse A remanufacturindgpusinessnodelsubordinatedo a basicbusinessnodelfor the
salesof newspareparts,combinedwith strategicadvantages termsof obtainingaccesso
cores,maybemisusedtherebytheseconflicting businessnodelsincreasehe overallmaterial
shortage.

* Hwhoownsthecoreownsthema r kisatruismin theremanufacturingndustry.

Fromamicromarketingperspectivepursuingandregainingcontroloverreversematerialflows
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for remanufacturings areasonablendeavorFor example anintervieweementionedthatau-
thorizedrepairshopsmight be obligatedto returnspecificcoresto their relatedcarmanufactur-
ers,althoughthelatterdo notremanufacturéheseparticularcomponentandarenot the OEM of
thecomponentgcaseC). Whencompaniesncentivize corereturnsbut do notremanufacture
thesecomponentstheyareobviouslyusinga preemptiorstrategy(FergusorandToktay 2006).
This strategyrelatesto propertyrightsbecaus¢he OEM wantsto* r e v thatransferof core
ownershipTheO E M’ ’pawe in its relationshipwith dealershipgacilitatesthis transferand
marksanimportantdifferencebetweenrOEMsandIRs. The moreeasilyremanufacturersanre-
versethetransferof ownershipthelower the associatedearchandbargainingcostsfor core
procurementre.Furthermorethe destructiorof coresby OEMsisan‘ o pseenc AteRe-. ’
MaTec,anexpertindicatedthatsomelRs thatremanufacturéor OEMson a contractuabasis
might obtainanorderto destroycoresinsteadof remanufacturinghem(interview D). This ob-
servationis in line with thestatementhat* t harebig OEM[s] destroyingtheirc o r(Amndir
Rashid citedby Casper2015,p. 14) anda caseexamplefrom a GermanbrakesystemOEM dis-
cussedy Lebreton(2007).An OEM representativéinterview G) remarkedhattheystrategi-
cally decidewhich corestheyremanufacturewhich theytradewith coredealersandwhichthey
disposeof for scrappingCaseA supportghelastoption,indicatingthat” s h i p foresanap-s
ping [potentially] reachthema r k aedasiohallythroughunofficial channelsinterviewlL re-
vealedsimilar observationsAlthough suchstatementsrehard,if notimpossibleto prove,the
controlof resourceshroughscrappings arealisticoption,andoperationatesearcldiscuses
this option (FergusorandToktay 2006;Lebreton2007).In addition,thefundamentabusiness
modelmight causehe excessiveproductionof sparepartsto complywith sparepartavailability
obligationsduringthep r o d life If thesaftermarketloesnotdemandhis overcapacityan
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OEM may preferto sell the newsparepartsthroughits remanufacturinghannelandscrapcores
instead Doing somightlower its margin,but it still ensuresherecoveryof costsfrom the pri-
maryproduction.

Theabsenc®f legalrestrictionsthatlimit scrappingaswell ascontractsn the OEM
channelmayhindertheflow of corestowardremanufacturingAlthoughis notalwaysclear
whetherfundamentabusinessnodelconflicts or strategiadecisionswith opportunisticobjec-
tivesdominate O E M slécisionsandactivitiesregardingremanufacturingnayincluderesource
destructiorandthe (indirect) useof their marketpowerto controlreverseflows of cores.Conse-
guently,the macromarketingystemsuffersfrom shortagesnd,in turn, may causenegativeout-
comesFurthermorethe marketingsystemcannotexploitits full potential,whichresultsin a
limited assortmentf componentsEventually,thel R gansactiorcostsrisedueto theresulting
shortagesTherefore thefreedam of contractbetween OEM-related)remanufacturerand(au-
thorized)repairshopsshouldberestrictedwith regardto obligatorycorereturnsthatlack verifia-
ble proof of reuse/remanufacturirtgeatmentAs aresult,repairshopswould be ableto sell
coresto othermarketactors suchascoredealersor IRs.

Moral hazard and imbalances in deposit-based relationships. In automotiveremanufacturing,
depositbasedelationshipsarepredominantalthoughtheymightincreasahetransactiorcosts
of someactos. Both OEMsandIRs usedepositbasedelationshipgo incentivizecorereturns.
Remanufacturersall for adepositasa surchargen the saleof aremanufacturedomponentand
refundthe depositwhenacoreis returned Exchange®f coreswithout deposis or otherincen-
tivesarereferredto as‘ b b ya crddationshipgOstlin, Sundin,andBjorkman2008).For exam-
ple,acoredealerwho purchasesoresis in abuy-backrelationshipIn theinterviews,the practi-
tionersusedboth’ s u r c dnd’' r dgeep’ sometimegnterchangeablyhenreferringto the
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samencentivemechanismSuchanincentiveseemgragmaticanduseful,thoughremanufactur-
ersregularlyrefundcoredepositoonly whenthereturnedcoresarein anacceptableonditionfor
remanufacturingHence,a shareof the depositsurchargeemainswith theremanufacturenyvho
therebylocks up someof thefinancialmeansof its customersin thefocal marketingsystemthis
mechanisntauses generaimbalancdn thefinancialflows (Fig. 4). The proportonsof arrows
in Figure4 representlisproportionaflows of depositdbetweersupplyanddistributionandespe-
cially in directrelationshipswith remanufacturers
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Figure4: Unbalancedinancial flows betweerthe supplyanddistributionchannelsn commondeposit

basedelations

Most likely, the overallmarketpowerof OEMsallowsthemto chargeevenhigherdepos-
its thanlesspowerfulmarketactorssuchasIRs. Thesehigherdepositshuscauseanimbalance

betweerthe OEM andIR channelsn favor of the OEM channel. Thesedepositconditionslead
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to the higherreturnsof certaincoresto OEM remanufacturersomparedvith thosereturnedo
IRs, probablybecauséehe potentiallossof paid depositgs higherfor OEM customersA com-
parisonof thereturnratesreportedoy OEM-relatedmarketactorsandthosereportedoy IRs sup-
portsthis analysis Returnratesreferto the percentagef reusablecoresrelativeto the numberof
chargeddepositsAt theReMaTec2015exhibition an OEM-relatedreversdogisticsprovider
claimedthatits returnratewasgreaterthan85 %, while IRs reportedreturnratesbetweerb0 %
and70%. Hence the higherreturnratesin the OEM channeincreaseheimmanenimbalance
in materialflows to the disadvantagef the IR channel.

Becausef a systemspecificsituationin which the customer®f remanufacturerbecome
their supplierswhethercostsoccurex anteor ex postis not alwayseasilydiscernableDueto
informationasymmetriesespeciallyregardingthe quality of cores the remanufactureintendsto
reducets searchandpolicing costsby applyinga depositHowever,depositaccountsandvary-
ing depositsurchargesequireadditionaleffortsin depositmanagementyhich increasepolicing
andenforcementosts.In somecasef starterandalternatoiwholesaleandremanufacturing
(e.g.,caseA; indicatedby expertE), buy-backrelationshipgeplacethe depositbasedelation-
shipbecaus®f theincreasingcostsof depositmanagemenilhesepracticedefy the unwritten
rulesof theindustry,which favor depositsandshowthatthe observednarketingsystemsan
adaptto changingenvironmentgo a certainextent.NeverthelessyyhenlRs cannotmeetthe cus-
t o maemarsdor remanufacturedomponentswholesalersell newcomponentsnsteadlIn
addition,coreshaveinducedadditionalsortingandhandlingcosts,which arerelatedto search
andinformationcosts.Componentsrenot easilyidentifiable;hence coresneedto be carefully
sorted.Somecomponentsequirea strict oneto-oneexchangef the sameunit (especiallyin the
caseof electronicparts);otherpartsmustbe physicallyidenticalat least(e.g.,alternators).

Kalverkamp, Matthias; Raabe, Thorsten, Automotive Remanufacturing in the Circular Economy in Europe:

Marketing System Challenges, Journal of Macromarketing (online first) pp. xx-xx. Copyright © 2017(Copyright
Holder). Reprinted by permission of SAGE Publications. https://doi.org/10.1177/0276146717739066



https://doi.org/10.1177/0276146717739066

Accepted Version for publication in the Journal of Macromarketing (see footer for details) 39

In the caseof the automatidransmissiorpartssupplier(caseB), evenhigh depositdo
not seemto sufficiently incentivizecorereturns.Insteadthe casestudyintervieweesuspectshat
somecustomergi.e.,local remanufacturers) s hthefddpositto their final customerdy raising
thetotal invoiceamountwithoutlisting adeposit.This* s h idfetp eoskemdto’beanopportun-
istic strategythatexploitsinformationasymmetriesbecausef the persistentlyhigh pricediffer-
encedbetweernOEM andIR componentsfinal customersnaynot noticethese¢ s h idfetpeods i t s .’

Thedepositbasedelationshipbetweerremanufacturerandtheir customergventually
circumventghecoredealerswho actasintermediariedy performingrelatedsortingandalloca-
tion functions(interviewsF andL). Althoughremanufacturerasuallyaddressoredealersthe
dealerscomeunderpressurén their searchfor cores(caseA; interviewF). Accordingto reman-
ufacturingcaseA, sparepartcopiesexertpressuren coremarkets.Togethemwith thedeposit
basedcorereturns this pressurdnasalreadyled to areductionin the numberof coredealers.
Fewercoredealeramayincreasdhe bargainingcostsof IRs becaus¢he numberof available
coresin themarketdoesnotincreaseandthecored e a | bargamihgpotentialincreaseslueto
lesscompetition.The casestudyintervieweeC supportghesefindings by identifying the com-
plexity of OEM productrangesasasignificantchallengefor coredealerqe.g.,the sameproduct
butdifferentproductiDs). This complexityfurtherindicateshattransactiorcostsmayriseto a
prohibitivelevel becaiseof the phenomenorf artificially increasedpecificity.

Thedescribedcontextof depositbasedelationshipsn theautomotiveremanufacturing
marketingsystemtogethemwith the challengedacedby coredealerdueto the shrinkingsizeof
the coremarket,demonstratethatthe higherthe powerof the marketactoris, the higherthede-

positamountssuccessfullychargedoy this actorare. The policing andenforcementostsof de-
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positmanagemerdrebecomingprohibitive for smallermarketactors,andthey arehardlycapa-
ble of improvingtheir returnrates.Thedescribedadjustmentn therelationshipsof IRswho no
longerestablishdepositbasedelationshipsllustrateshow somelRs attemptto overcomea posi-
tion of competitivedisadvantagéo challengehosein amorecompetitivemarketposition.

While someindependenactorssubstitutedepositbasedelationshipspthersstrugglebe-
causepricedifferencesunderminetheincentivizingcharacteristiof depositsln the caseof
‘ s h idfetp eo dbhelaca rerhanufacturedoesnotrisk its competitivepositionbasedn its
lower pricesrelativeto thoseof OEM componentsHow local remanufactureraddresghe cores
involvedin thesetransactionss unclear.Theymaydisposeéhemor evensell themto otherre-
manufacturers;orebrokersor materialrecyclersto increaseheir own profit. Suchmeasures
would leadto awelfarelossresultingfrom theinformationasymmetriebetweerthelocal re-
manufactureandits customersMoreover this constitutesaresoure lossfor theremanufacturer
or evena possibldossfor the marketingsystemwith respecto theflow of cores.Suchcharac-
teristicsshowthatdepositbasedelationshipsannegativelyaffectthes y s t aomiribigionto
sustainability.

This analysissuggestghatcollaborationandconsolidatiorshouldbefacilitatedin mar-
ketswith manysmallindependenactors.Doing sowould supporta movetowardtheadvantages
of internalcoordinationwhich refersto collaborationandcooperatioralongthe markethierar-
chy continuumof the newinstitutionaleconomicsramework.For examplejndependeniocal
transmissiomemanufacturermayimprovetheir marketpowerby collaboratingwith otherlocal
remanufacturerandtheir partsupplierswhich mayfurtherlower theirinformationcosts As in-

termediariesthe coredealersappeato play a crucialrole in balancingpowerin the system.
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Theyprovideanalternativefor depositbasedelationshipsandtheir ability to connectwith fur-
thersupplierssuchasscrapyardsmayincreasehe coresupplyandsimultaneouslynaintain
transactiorcostsat areasonabléevel. In thefuture,the marketingsystemshouldstrive for abal-
ancebetweertheidentified coordinationprinciplesof thetwo majorchannelg¢o maintainits re-
sponsivenessPolicymakershouldreassesmarketdevelopmentsegularlyandshouldintervene

if thema r k ability tgadaptdecreases.

Information Shortages in the Focal Marketing System

Anotherdifferencebetweerthetwo identified channelsn theremandiacturingmarketingsystem

is theinnovationefforts of IRs. Theseeffortsoftenarearesultof their desireto overcomeanfor-
mationasymmetriesi-or examplethe IR caseof automotiveelectronicgcaseC) showsnotonly

thatIRs remanufactureomponentso an‘ aa$ g oasrde wonditionbutalsothattheymay
improvethesecomponentsRegardingoneparticularcomponentremanufacture€ claimsthat
aninnovationin sensorsncreasedheir resistanceo vibrations.The EuropearRemanufacturing
Network (ERN) documentgheremanufacturingaseof steeringracks,statingthattheir* pr oc e s s
is oftenrevealingweaknessem the original product,which then,in manycasescanbe elimi-
natedduringtheremanufacturingg r o c (ERN2015a).

IRs mentionedhattheyinvestin their knowledgeof spareparts,for exampleto identify
similar sparepartsfrom the OEMs (casesA andC). Theknowledgeof similar or interchangeable
partsis uniqueknowledgeof the OEMsandresultsin informationasymmetriesSomepartsdif-
fer only marginally.For example alternatorsmayonly differ in termsof their mountedpulleys
or regulatorspr alternatorswith a differentcasingwill fit in adifferentcarmodel. Theinter-

vieweefrom caseC statedthat” w hveeseeis thatthe prodict rangeis big becauseou have
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200differentpartnumbersputtherealrangeis five to six different[ p a r Thiskhowledgere-
ducesnformationasymmetrieswhich is essentiafor the competitivenessf IRs becausét helps
themmeetcertaindemanddor spareparts.However this knowledgerequiresmanagemengnd
notall IRs havesufficiently experiencedtaff to benefitfrom thisinnovation:* fuesdewer
competitorobtainthis[ k n o wl e degperjenceédiieaple theyaredyingo u {cdseA).

IRs showimportantinnovationpotentialbecauseheytakeon therole of challengersn
themarket.IRs aimto lower barriersdueto informationasymmetrie®y acquiringknowledge
abouttheremanufactureg@arts,which theyuseto improveor broadertheir assortmenbf prod-
ucts.Improvingproductquality mayleadto alongerproductlifetime. Productknowledgethat
allowsthereconfiguratiorof remanufacturedparepartsto meetcustomerdemandsvidensthe
assortmenbdf componentandincreaseseuse.Theseoutcomessupportcircularity andefficient
resourcauseand,in turn, imposealower environmentaburden.ln addition,consumersnayex-
periencewelfaregainsdueto lower prices.

IRs needto find attractivesolutionsthatmaketheir productsmoreattractive to their cus-
tomers.Thepricedifferenceregularlyaccountdor the approximately380 % lower pricesrelative
to thoseof newcomponent§UNEP 2013a).However,consumer®sftenprefergoodsellerrepu-
tationsoverlower pricesin remanufacturinggventhough a sellerwith a goodreputationmay
not providethe samehigh warrantieshatsomesellerswith lessof areputationdo (Subramanian
andSubramanyar2012).Consideringheimportanceof sellerreputationsQEMs canexploit
their marketpenetratiorandtheir brandstrengthin their remanufacturin@ctivities. Therefore,
IRs needto ensurehe marketabilityof their productsbeyondtheir prices.Providingbettersolu-

tionsthroughinnovationis anapproachhatmaybeableto ensurehis marketability.
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Thestrugglein thedisequilibriumprovokingprocesof competitionresultsin OEMstak-
ing controloverphysicalresourcegthecores).IR strategiesor costefficiencyandservices
againspursOEMsto gaincontroloverresourceskor example OE remanufactugrsareinvolved
in copyrighting.In the US, the US CopyrightOffice hadto determineexceptiongo the Digital
Millennium CopyrightAct (DMCA) to allow carownerstheright to makecarrepairsinvolving
accesdo electroniccontrolunits (US CopyrightOffice 2015). OEMsintendto controltheaccess
to their productsafterthelegaltransferof ownershipby implementingsoftwarebasedsolutions
thatarecoveredby copyright;in otherwords,theyestablishsuchsolutionsasintellectualprop-
erty. This appro@h eventuallystrengthensheir controlover productsandcores.

Althoughthelegal circumstancef the automotiveaftermarkein the EU aredifferent
from thosein the US, mechatronicslsochallengeemanufacturingn the EU. While the physi-
cal remanufaturingof the printedcircuit boardsin anelectroniccontrolunit maybe permitted,
therequiredreprogrammingf the carserialnumberor anothemniquelD frequentlydemands
servicedy authorizedepairshopsandlimits | R Evelsof service.Carefuly weighteddeci-
sions,suchasexceptiongo the DMCA, maybea suitableapproachf moreuniversalsolutions
arenotforeseeable.

Althoughcopyrightlegislationdiffers betweerregions the increasingmplementatiorof
softwarein formerly mechanicapart forcesthe IRs to adapt.Thereforeto improvethe compet-
itivenessof IRs, theright to reprograman electroniccontrolunit to a uniqueserialnumber
shouldbetreatedn asimilar wayto theright to exchanganechanicatomponentsiMoreover,if
barries relatedto propertyrightsthatrestrictaccesso productinformationwerelower for inde-

pendentctorsthecoredealersvould beableto furthersupportiRs. Coredealerscanusethe
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informationexchangedvith IRs to moreeasilyidentify the correctpartsat their suppliers.This
observatioronceagainunderlineghecrucialrole of coredealersn the system.
However,changesn thelegalenvironmento not meanthatIRs will nolongerhaveto
constantlysearchfor acompetitiveadvantageTheneedto“ e s t aelafionshkigdo their com-
petitors,governmentsandc u s t o (AigstemdndDauter2007)becomegspeciallyimportant
for IRs. At thepolicy level, IRs needto ensurehatinterventionsdo not reducetheir competitive
advantageOEM-indepenéntlobby groupsareimportantwhenpursuinglR-specificinterests.
With their suppliersJRs mustestablistsuccessfusupplychannelsandinnovatein termsof both
reversechannelsaandproductassortmentdRs mayevenconsidercloserhorizontalandvertcal

collaborationto strengthertheir competitiveadvantage.

Summarizing Discussion

Theremanufacturingnarketingsystemis becomingncreasinglyrelevantto reachsustainability
objectives Resourceonservationtogethemwith thedemandor local andregionallabor,bene-
fits boththe environmentandsociety.A competitiveenvironmenin theremanufacturingnar-
keting systemfostersinnovationthatmay contributeto therealizationof sustainabilityobjec-
tives.However,0O E M sntentionto controlresource®y increasingcomponenspecificityand
protectability,activelyexploiting propertyrights,andincreasingnformationasymmetriesnay
threaterthe advantagesf the overallmarketingsystemUnderthesecircumstancegolicymak-
ersmayfind it difficult to identify interventionscapableof balancingthe powerstructuresde-
causeof theunclearntentionsof the OEMs. On the onehand,protectingmechatronicérom
compromisingheir securityvia third-partymanipulationis a safetyissue.On the otherhand,this
protectionvia increaseaontroloverresourcesreateshortagesndtherebyestablishesnarket

barriers.
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Concerningheinstitutionalarrangements the marketingsystemtwo coordination
principlescompetdn thetwo majorchannelsinternalcoordnationcharacterizethe OEM chan-
nelin form of strongercontractuallystipulated(at leastin part)verticalintegration;by contrast,
marketcoordinationcharacterizethe IR channein theform of thedivision of laborbetweenn-
dependenactors.The advantagesf internalcoordination suchasmoreconstantircularflows
dueto lower searchandbargainingcosts,may conceakherisk of negativepoliciesthatprovoke
resourcadestructionThe advantagesf marketcoordination suchasinnovationandadded
value,canbeaccompaniedby unevermaterialflows causedy coordinationproblemsandinfor-
mationasymmetries.

Thepowerof marketactorsatthe OEM level influencesthe availability of coresin the
systemOntheonehand,theO E M @bility to acquire andprocessnorecoresshowsthattheir
presencés adriver of theremanufacturingnarket.On the otherhand,conflicting businessnod-
elsatthe OEM level andresultingpreemptiorstrategiecreatebarriers.Thesebarrierscreate
shortagesindpotentidly causeresourceadestructionThereforetherole of independenmarket
actorsis important.IRs cancontributeto betterresourceconservatiordueto their abilitiesto re-
duceinformationasymmetriesnd,in turn, lower the barrierscausedy information costs.The
intermediaryrole of corebrokerscanfurthersupportthe reductionof costsin independenauto-
motiveremanufacturingOn a moregeneralevel, theidentifiedimbalance®f material,mone-
tary andinformationflows dependn the marketactorsandcomponentypesinvolved. In addi-
tion to thedestructiorof previousaddedvalue,theseimbalancesnay causemarketimperfec-
tionsin termsof greaterenvironmentalmpacts.If policymakersconsideregulatingremanufac-

turing markets they mustacknowl@lgethis complexmarketingsystem.
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Conclusion

Theresearclonrecyclingmarketsfrom a macromarketingystemserspectivgrovidesanim-
portantcontributionto marketingresearchThis papercontributedo a betterunderstandingf
remanufacturingnarketirg systemsandthe needfor balancedegulatorymeasuresherein.On
theonehand,EU marketingsystemdor recyclingandremanufacturingnay hindermajor contri-
butionsto sustainabilitydueto institutionalsettingsandrelatedpowerstructuresOn the other
hand,marketorientedorganizationsnnovateandtherebycontributeto moresustainableolu-
tions. Thus,identifying appropriatgolicy measure$or remanufacturingnarketingsystemsas
partof a circulareconomyis important.

While theintentionto gaincontroloverresourceganbe understoodrom a micromarket-
ing perspectivemacromarketershouldraiseadditionalquestionsaboutthe overall benefitsof
suchmarketingsystemstheir potentiallynegativeeffectson the envirorment,andwhethersuch
mechanismaddres®thersocietalchallengesTheyshouldalsoaskthemselvesvhetherresource
controlenablesnorediverseproductassortmentsSocietyexpectanarketsto provideanswerdo
thesequestionsaswell. Policymakersandmarketershouldchangehow theyapproachremanu-
facturingmarketingsystemsOn the onehand,policymakersshouldcarefullyobservemarketde-
velopmentdeforeinterveningin orderto understandhe factorsthatdrive particularfirm behav-
ior. Ontheotherhand,marketershouldbeforcedto identify whetherconflicting businessnod-
elsthathindercircularproductflows existwithin their organizationsln particular,IRs shouldbe
encouragedo explorewhethertheir marketpositioncould benefitfrom collaboration.

Themarketingsystemanalysisidentifiessomecause®f potentiallynegativeoutcomes.
ThechoserapproacHurtherextendshebody of researcton marketingsystemsn general asit
appliesmethodsandframeworkscommonlyusedin macromarketingesearchThe marketing
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systemsapproachandthe marketingsystemanalysisasa methodprovedusefulin investigating
reversechanneissuesMoreover,newinstitutionaleconomicgrovedusefulasa meansof anal-
ysis.Neverthelesghe studyandthe approab havesomelimitations. Althoughmacromarketing
recognizegheimpactthatsocietyhasonthe systemthe presenstudyconsideredgocietymainly
in termsof basicsustainabilityobjectives Furthermorethe chosemrmacromarketingerspective
neglectssomeaspect®f the physicalsystem.The conductedexplorativeinvestigationprovides
thedatarequiredfor a qualitativetheoreticalanalysis However,additionaldatawould be neces-
saryto quantifysystemdimensions.

Thegivenlimitations provideopportunitesfor futureresearchEspeciallythe acquisition
of quantitativedatasuchasmarketvolumes remanufacturinguantitiesandemploymente-
mainakey challengen estimatingheretentionof addedvalue,emissionreductionsandlabor
effects.In addition researclontherelationshipbetweerthe behaviorof final customersassoci-
etalactorsandthe societalobjectiveof sustainabilityis worthwhile. Sincethe studycoverscore
dealeran asomewhatimited numberanddoesnot coverdismantlerandrecyckers,researcton
dismantlersandrecyclerswould improvethe understandingf the systemMoreover therole of
coredealersasintermediarieandthe potentialof collaborationrasa meansof reducingpower
imbalancesreworth investigating Similarly, researchon thelegal setting,especiallywith re-
gardto propertyrights,in the contextof the maintenanceandrepairof electronicavould alsoen-

hancethe understandingf reversechannelorientedmarketingsystems.
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