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ABSTRACT

The literature identifies the importance of cooperation in enhancing supply chain performance,
butonlyafewpapershavestudiedtheroleofcooperativeinvestmentinsupplychaincontracting.
Thisarticlecontributestotheliteratureofsupplychaincontractsbyhighlightingtheimportanceof
acooperativeinvestmentinimprovingqualityinpresenceofuncertainty.Whenthedeliveryofa
high-qualityproductisuncertainandcostly,thesuppliermaychoosetodeliveralesscostlystandard
product,deliveryofwhichisnotuncertain,andhencethebuyerneedstoincentivizethesupplier
totaketherisk.Usingaprincipal-agentset-up,thisarticleshowsthatincentivizingthesupplierto
choosetheriskyactionofattemptingdeliveryofthehigh-qualityproductiseasierforthebuyerin
presenceofsharedcooperativeinvestmentthatreducesepistemicqualityuncertainty.However,the
supplierpassestheentireburdenofinvestmentonthebuyer.Theoptimalinvestmentforthebuyer
dependsonparametersthatdetermineeffectivenessoftheinvestmentinreducingqualityuncertainty.
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INTRoDUCTIoN

Theconceptofbuyer-suppliercooperationdevelopedinJapanaftertheFirstWorldWarwhenthe
extremedemandforgoods insistedcompanies toutilize theirsuppliers inorder to increase their
productionstemporarily.(Nishiguchi,1994).Tillthe1960sand1970s,buyer-supplierrelationships
wereconsideredasadversarialarm’s-lengthtransactions,characterizedprimarilybybargainingon
price.Fromthebeginningofthe90s,relationshipsdemandedanevengreaterdegreeofinteraction
duetotheaddedneedforproductinnovationandcooperationintechnologicaldevelopments,andthis
highlevelofinteractionistermedasapartnership(Lamming,1993).Organizationsmovedtowards
agreatercooperativerelationshipwiththeirsuppliers(Spekman,1988)becausethebuyer-supplier
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relationshipplaysanextremelyimportantroleinfirm’sabilitytorespondtoirregularchangesinthe
industryinwhichthefirmoperates(Musangaetal.,2015).

Cooperationinasupplychainischaracterizedbyasetofjointactionsoffirmsincloserelationship
toaccomplishasharedgoalthatismutuallybeneficial(Mentzeretal.,2000;Moharanaetal.,2012).
Apartfromdealingwithmaterialandinformationflows,SupplyChainManagement(SCM)dealswith
themanagementoffinancialflowsinanetworkconsistingofvendors,manufacturers,distributors,
andcustomers (Anupindi andBassok1999).Managing the financial flows ina relationshipcan
beensuredbyacontractbetweenthebuyerandthesupplier.Thisprocesscanbetermedassupply
chaincontracting(Höhn,2010).AccordingtoHöhn(2010),animportantobjectiveofsupplychain
contracting (SCC) is a system-wide performance improvement. A second motive is sharing the
riskarisingfromtheuncertaintyinthesupplychain.AnothermotiveofSCCisfacilitatinglong-
termrelationships(Tsayetal.,1999).Supplychainperformancemaybesuboptimalduetolackof
coordination.Tofacilitatecoordination,thesupplychainresortstocontracts.Ingeneral,thegoalisto
writecontractsthatinducecoordinationthroughappropriateprovisionsforinformationandincentives
suchthatsupplychainperformancewillbeoptimized.Thistypeofapproachrecursinabroadrange
ofsettings.Cachon(2003)andChen(2003)reviewtheresearchonsupplychaincontracts.Early
overviewsonsupplychaincoordinationwithcontractsweregivenbyWhang(1995),Cachon(1999),
Lariviere(1999),andTsayetal.(1999).

Principal-agentrelationshipsplayacentralroleincontracttheory.Inasupplychain,thebuyer
canbeconsideredastheprincipalandthesupplierastheagent.Instandardprincipal-agentmodels
theprincipaldesignsacontractandmakesatake-it-or-leave-itoffertotheagent.Theproblemof
moralhazardoccurswhentheactionsof theagentcannotbeobservedbytheprincipalafter the
contractissigned(MaskinandRiley,1984;HartandHolmström,1987).Inpresenceofsuchexpost
moralhazard,contractissignedondeliverablesratherthanonactions.Butinpresenceofproduction
uncertainty,thesupplierbecomesliabletoriskandmayrefusetosignthecontract.Thisriskessentially
arisesfromthequalityuncertaintyinproduction.Thequalityuncertaintiesareprimarilyoftwotypes
namely–aleatoryandepistemic(HoffmanandHammonds,1994).Whiletheformerreferstothose
uncertaintiesthatareirreducible,thelatterreferstouncertaintiesthatarereduciblebyinformation
availability.Inpresenceofaleatoryuncertainty,thesuppliermaychooseeffortintendingtodevelop
thehigh-qualityproductbuttheoutcomeisuncertain.Forexample,inthetruckingindustry,thetruck
servicecontractcanincentivizetheserviceprovidertobemoreresponsible,butduetotheirregular
demand,thewaitingtimeofthecustomersmayincreaseandtheserviceproviderdoesnothaveany
controloverit(VanyandSaving,1977).Epistemicuncertaintycanbereduced(Quigleyetal.,2018),
butmightbeexpensive,andthesuppliermaynotwanttoinvestinreducingsuchuncertainty.Examples
frommanufacturingindustriesrevealthatmanufacturersthatoutsourcepartoftheproductionloses
controlonquality(GilleyandRasheed,2000;Xiaoetal.,2014).Inarelatedresearch,Zhuetal.
(2007)investigatessupplier’squalityimprovementduetoinvestmenttoreducenon-conformancerate.

Evidencefromautomobileindustriesshowsthatthebigthreeautomakerspracticecooperation
inbattery technology for electricvehicles (Chenet al., 2015) to avoid suchquality related risk.
Cooperatingwiththesupplierfor improvingtheproductquality isacommonpractice inToyota
MotorCo.Ltd.since1970(Chenetal.,2015).Bankeretal.(1998)havestudiedtheinfluenceof
qualitycooperationonproductquality.Chenetal.(2015)proposestheviewofinvestinginquality
forbuildingupcooperationinamanufacturingsupplychainsystemandanalysesthesituationwith
a three-stagegame.Their resultsprove that ‘cooperativequality investment’ isbeneficial for the
enhancementofthequalityofproducts.Butexceptfewstudies,theextantliteratureissilentonthe
roleofcooperativeinvestmentinSCC.

ThisarticlecontributestotheliteraturebyanalysingasituationwheresigninganSCCbecomes
easierinpresenceofcooperativeinvestmentthatreducesepistemicqualityuncertainty.Acontract
ondeliverableshouldbesignedtoaddressmoralhazard.Thesuppliercaneitherchoosetodeliver
arisk-freestandardproductormaychoosetotaketheriskofattemptingdeliveryofahigh-value
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