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ABSTRACT

Tostudytheimpactofadvertisingcooperationonthedecisionsofdual-channelsupplychain,adual-
channelsupplychainsystemconsistingofasinglemanufacturerandasingleretailerisconsidered.
Themanufacturercansellproductstocustomerseitherthroughadirectmarketingchannelorthrough
atraditionalretailchannel.Thispaperanalysesthelevelofadvertisinginvestmentandsupplychain
profitsofcentralizedanddecentralizeddual-channelsupplychainsbasedonaStackelberggame.Then,
thedecisionmodelsofdual-channelsupplychainunderdifferentcontractsareconstructed,andhow
manufacturerscanoptimizetheprofitsofbothsidesthroughaneffectivecoordinationmechanismis
analyzed.Theresearchresultsshowthattheimprovedadvertisingcostsandrevenuesharingcontract
canperfectlycoordinatethedual-channelsupplychainsystem.Numericalexperimentsillustratethe
impactsofparametersontheoptimaldecisionresults.
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1. INTRoDUCTIoN

Withtherapiddevelopmentofe-commerceandlogisticsinformationtechnology,onlineshoppinghas
graduallygainedacceptanceamongconsumers.Hence,asaresponsetothistransformation,enterprises
haveestablishedonlinedirectsaleschannelstoselltheirproductsinadditiontotheirexistingoffline
channels.AccordingtoNewYorkTimes,42%oftopsuppliers,likeAppleandLenovosellstheir
productsovertheinternetdirectly(ZhangandWang,2018).Thedevelopmentofonlinedirectsales
channelscanbettermeettheneedsofconsumerswithdifferentchannelpreferencesandimprovethe
operationefficiencyofenterprises.Chiangetal.(2003)foundthatthemanufacturercanmitigatethe
profitlossbyintroducingadirectchannel.KumarandRuan(2002)pointedoutthatmanufacturers
cangeneratemoreprofitsbyusingadirectchannel.Theyalsoindicatedthatthiswillbenefitretailers
aswell.Asaresult,onlineandofflinechannelscoexist,formingadual-channelsupplychainsystem.
However,consumersonlychooseoneof thesechannels topurchaseproducts, therebyleadingto
conflictsandcompetitionbetweenthetwo.Toresolvethisissue,manycoordinationcontractshave
beenproposed(JabarzareandRasti-Barzoki,2019;Xieetal.,2017).
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Advertisingcooperationhasbeenproposedasaneffectivecoordinationcontractformonetary
incentivesofferedbymanufacturerstoretailerstoboosttheadvertisementoftheirproducts.According
toasurveyconductedbynetsertivein2015,manufacturesincurredanestimatedcostof$36billion,
whichamountstoapproximately12%oftheirtotaladvertisingspending(Giovannietal.,2019;Reprot,
2015).Thisisbecausetheadvertisingisgenerallydonebyretailerstoincreasemarketdemandand
improvesupplychainefficiency.However, retailersspenda lotof resourcesonadvertising, thus
leavingnoincentivesforretailerstoinvestinadvertising.Ascomparedtotraditionalchannels,the
lackofincentivestoadvertiseismoreobviousindual-channelsupplychain.

Giovannietal.(2019)proposedthatcoordinationofsupplychainscanberealizedbyestablishing
advertisingcooperationcontract.AustandBuscher(2014)andJørgensenandZaccour(2014)have
alsoverified theeffectivenessof advertisingcooperation for firms in a supplychain.Therefore,
designingvariouscoordinationcontractsbasedonadvertisingcooperationisimportantforimproving
the performance of dual-channel supply chain. The importance of coordination contracts in the
caseofdual-channelsupplychainhasbeenwidelyrecognizedintheextantliterature(Bergeretal.,
2006;Chen,2015;Chenetal.,2012;Jabarzare,N.andRasti-Barzoki,2019).Moststudieshave
advancedsinglecoordinationcontractstocoordinatedual-channelsupplychains,whichoftencannot
eliminatedoublemarginalization.Forexample,Xieetal.(2017)investigatedcoordinationcontracts
ofcentralizedanddecentralizeddual-channelclosed-loopsupplychainandfoundthatadvertising
increasesofflinedemand,butfailstocoordinatethesupplychain.Intheliteratureoncoordination
ofdual-channelsupplychainwithrespecttoadvertisingcooperation,thereisverylimitedresearch
oncombinationcontracts,whichmayremovedoublemarginalization.

Tofillabovementionedresearchgap,weconsidertheeffectsofadvertisingandinvestigatepricing
andadvertising leveldecisionsofdual-channel supplychain in thecaseswithoutacoordination
contractandwithonecoordinationcontract.Furthermore,byverifyingtheimperfectcoordination
ofonecoordinationcontract,weincorporatetwocoordinationcontractsandsucceedincoordinating
adual-channelsupplychain.Specifically,weaddressthefollowingresearchquestions:

1. Whataretheequilibriumresultsofadual-channelsupplychainunderdifferentmodels?
2. Howtocoordinateadual-channelsupplychain?
3. Howdovariousfactorssuchastheproportionofthetraditionalretailmarketaffectthedecisions

ofdual-channelsupplychain?

Toanswertheabovequestions,weinvestigatedfivemodelsofdual-channelsupplychain:(1)
centralizedscenario(modelc),wherethemanufacturerandretailermakedecisionsasawhole(this
modelisthebenchmarkmodel);(2)decentralizedscenario(modeld),wherethemanufacturerand
retailermakedecisionstomaximizetheirprofitsindividuallybyplayingamanufacturer-dominant
Stackelberggame;(3)cooperativegamewithadvertisingcost-sharingcontract(modela),wherethe
manufacturersharestheadvertisingcostwiththeretailer;(4)cooperativegamewithrevenue-sharing
contract(modelr),wheretheretailersharesitsrevenuewiththemanufacturer;(5)cooperativegame
withanimprovedcontract(modeli),wherethemanufacturersharesboththeadvertisingcostand
therevenuewiththeretailer.

Our main findings are as followed: First, the retail price of the online channel under the
decentralizedscenarioisthelowest,whiletheretailpriceoftheofflinechannelandadvertisinglevel
underthedecentralizedscenarioisthehighest.Second,theimprovedadvertisingcostandrevenue-
sharingcontractcanperfectlycoordinatethedual-channelsupplychainsystem.Third,thehigherthe
proportionoftraditionalretailmarket,thehighertheadvertisinglevel,butitisnotalwaysbeneficial
forsupplychainefficiency.

Theremainderofthispaperisstructuredasfollows.Section2discussestherelevantliterature.
InSection3,wedescribethedual-channelsupplychaincoordinationproblemandpresentthemodel
hypothesis.InSection4,non-cooperativedecisionmodelofadual-channelsupplychainisanalyzed.
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