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ABSTRACT

Thisstudyaimstoanalyzetheoptimalchannelconfigurationofamanufacturerinaclosed-loopsupply
chain(CLSC)wherethemanufacturerisresponsibletocollectusedproductsandhasacompetitive
dual-channelinsellingnewandremanufacturedproductsrespectively,includingthrougharetailer
anda third-party (Model3PR)orby itselfdirectlyanda third-party (Model3PM)or througha
retailerandbyitselfdirectly(ModelMR).Consideringthemanufacturer-Stackelberg,itconcluded
thatmodelMRistheoptimalchannelconfigurationintermsofthesalesquantityofremanufactured
productsandmodel3PRneverbetheoptimalone.Intermsoftheoverallsalesquantity,theprofit
ofthemanufacturerandthewholeCLSC,whethermodel3PMormodelMRistheoptimalchannel
configurationdependsonthevalueofthediscountperceptionforremanufacturedproducts,thecost
savingofproducingremanufacturedproducts,andwhetherconsideringthecollectionprocessornot.

KeywORdS
CLSC, Collection Cost, Competition, Dual-Channel, Environmental Benefit, Game-Theoretic Approach, 
Manufacturer-Stackelberg, Optimal Channel Configuration, Remanufacturing

INTROdUCTION

E-wasteisoneofthefastestgrowingwastestreamsworldwideandtheamountofe-wasteisestimated
toreach52milliontonnesannuallyby2021(Baidyaetal.,2019).Remanufacturing,astheproper
approach,isonecurrentemphasisonend-of-lifemanagementofe-waste.Remanufacturingbusiness
canbenefittheenvironmentbykeepingusedproductsoutofthewastestreamlongerandcontribute
tosocialbenefitbyprovidingless-advantagedpeopleinthelocalcommunitywiththeopportunityto
acquireproductstoincreasetheirstandardofliving(Jung&Hwang,2011).Moreover,remanufactured
productscancapturethedemandfromdifferentmarketswhichcanleadtoexpandedeconomicbenefit
(Ferrer,1997).Owingtothese,manymanufacturershaveincreasinglyintegratedremanufacturingas
oneimportantpartoftheirbusinessandpaidmuchattentiontoremanufacturedproducts.

Properandappropriatesupplychain, includingchannelstructureandinfrastructurelocation,
iscrucialforthesuccessesoftheconcretebusiness(Majumder&Groenevelt,2001;Lotfietal.,
2017;Wang&Mishima,2019).Intermsoftheremanufacturedproducts,theappropriatechannel
structureisvitalmostlybecausethatthesaleofremanufacturedproductsmaycannibalizethesaleof
newproducts(Majumder&Groenevelt,2001).Ithasbeennotedthatmanufacturersmayestablish
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itsowndirectchanneltoselleithernewproductsorremanufacturedproducts,butnotbothtoavoid
thecannibalization(Heetal.,2019a).Inordertoinvestigatechannelstructureselectionandpricing
decisionsofamanufacturerwhosellscompetingnewandremanufacturedproducts,threedual-channel
modelsweredevelopedbyHeetal.(2019a).Theyinvestigatedhowthesubsidyofgovernmentpromote
theadoptionofthreedifferentdual-channelstructuresforthemanufacturer.However,thecollection
processisexcludedfromtheirstudy.Remanufacturingoperationsinvolvecollectingusedproducts,
bringingthembacktoas-newcondition,andsellingthemagain(Örsdemiretal.,2014;Atasuetal.,
2010).Tofillthisgap,thisstudyisundertakentoexploretheoptimalchannelconfigurationdecision-
makingforimplementingremanufacturingbusinessinadualsalechannelclosed-loopsupplychain
(CLSC)wherethecollectionprocessisincorporated.

Inthisstudy,aCLSCcomprisedofamanufacturer(M),aretailer(R)and/orathird-partyretailer
(3P)isconsidered.Themanufacturerisresponsibleforthecollectionofusedproducts.Threedual
salechannelconfigurationsareconsidered.Theyare:1)themanufacturersellsnewproductsthrough
theretailerandsellsremanufacturedproductsthroughthethird-partyretailer(Model3PR);2)the
manufacturersellsnewproductsby itselfdirectlyandsells remanufacturedproducts through the
third-partyretailer(Model3PM);3)themanufacturersellsnewproductsthroughtheretailerand
sellsremanufacturedproductsbyitselfdirectly(ModelMR).Basedontheequilibriumresultsand
anumerical study, thispaperanalyzes the influenceof severalparameters includingconsumers’
perception between new and remanufactured products on the selection of the optimal channel
configuration,where thechannelconfigurations’performancesarevaluedby themanufacturer’s
profit,thesalesquantityofremanufacturedproducts,theoverallsalesquantityandthetotalprofitof
thewholeCLSC.Thentheoptimalchannelconfigurationforimplementingremanufacturingbusiness
isdecidedaccordingly.Moreover,theimportanceofthecollectionprocessindecidingtheoptimal
channelconfigurationforimplementingaremanufacturingbusinessisemphasized.

Theremainderofthepaperisorganizedasfollows.Section2providesthreemainresearchstreams
asliteraturereview.Section3presentsthemodelassumptionsandnotations,whiletheequilibrium
solutionsaregiveninsection4.Thenthispaperexplorestheinfluenceofseveralparametersonthe
equilibriumresultsthroughanumericalstudyandprovidesfourindicatorstocomparetheperformance
ofthethreechannelconfigurationsinsection5.Finally,section6summarizesthemainconclusions.

LITeRATURe ReVIew

In the related literature, we mainly list the related studies involving remanufacturing process or
remanufactured products (Table 1). There are three main streams: CLSC management, channel
comparisonandcompetition,andcompetitionbetweennewandremanufacturedproducts.

CLSCconsistsofbothaforwardsupplychainandareversesupplychain(Huangetal.,2013;
Mehrjerdi&Lotfi,2019).Focusingonremanufacturedproducts,Choietal.(2013)investigateda
CLSCwhichconsistsofaretailer,acollector,andamanufacturer,andexaminedtheperformanceof
differentCLSCunderdifferentchannelleadership,namelythecollector-leadership,manufacturer-
leadershipandretailer-leadership.Byintroducingthedemandfunctionof“retailpriceandproduct
qualitydependentdemand”and“thepriceandeffortdependentdemand”,MaitiandGiri(2015)and
Gaoetal.(2016)respectivelyexploredtheinfluenceofdifferentchannelpowerstructuresonthe
optimaldecisionsandperformanceofaCLSC.Thefocalpointsofthesestudiesaretoexplorethe
influenceofchannelleadershipintheCLSCandtrytooptimizetheCLSCbyintroducingdifferent
mechanismsorcontracts.Channelcomparisonhoweverisoutofconsideration.

Toinvestigate theperformanceofdifferentchannels inCLSC,Savaskanetal. (2004)firstly
modelled three independent CLSC by changing the collection party (collection undertaken by
manufacturerorretailerorthird-party)andcomparedtheoptimumresultsofeachchannelstructure.
Bydynamicmodellingmethod,GiovanniandZaccour(2014)extendedtheabovemodelstotwo-
periodmodelstostudyaremanufacturerappropriatesofthereturns’residualvalueandtodecide



 

 

18 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/article/optimal-channel-configuration-for-

implementing-remanufacturing-business-in-a-closed-loop-

supply-chain/267739

Related Content

The Development and Analysis of Environmentally Responsible Supply

Chain Models
Ehab Bazanand Mohamad Y. Jaber (2017). Green Supply Chain Management for

Sustainable Business Practice (pp. 52-82).

www.irma-international.org/chapter/the-development-and-analysis-of-environmentally-

responsible-supply-chain-models/161156

Decision-Making Coordination within Three-Echelon Supply Chains
Jairo R. Montoya-Torres (2011). Supply Chain Optimization, Management and

Integration: Emerging Applications  (pp. 93-107).

www.irma-international.org/chapter/decision-making-coordination-within-three/50449

COVID-19: The Black Swan for Green Supply Chain Management in

Pakistan
Mian Sajid Nazir, Ishfaq Ahmed, Sameera Waris, Ahmad Usmanand Ahmad Nawaz

(2022). International Journal of Information Systems and Supply Chain Management

(pp. 1-22).

www.irma-international.org/article/covid-19/304369

Impact of the Technology Revolution on the Logistics Sector: Autonomous

Vehicles and Robotics for Intelligent Supply Chain
Hesham Aly (2023). Cases on International Business Logistics in the Middle East (pp.

1-34).

www.irma-international.org/chapter/impact-of-the-technology-revolution-on-the-logistics-

sector/319396

http://www.igi-global.com/article/optimal-channel-configuration-for-implementing-remanufacturing-business-in-a-closed-loop-supply-chain/267739
http://www.igi-global.com/article/optimal-channel-configuration-for-implementing-remanufacturing-business-in-a-closed-loop-supply-chain/267739
http://www.igi-global.com/article/optimal-channel-configuration-for-implementing-remanufacturing-business-in-a-closed-loop-supply-chain/267739
http://www.igi-global.com/article/optimal-channel-configuration-for-implementing-remanufacturing-business-in-a-closed-loop-supply-chain/267739
http://www.irma-international.org/chapter/the-development-and-analysis-of-environmentally-responsible-supply-chain-models/161156
http://www.irma-international.org/chapter/the-development-and-analysis-of-environmentally-responsible-supply-chain-models/161156
http://www.irma-international.org/chapter/decision-making-coordination-within-three/50449
http://www.irma-international.org/article/covid-19/304369
http://www.irma-international.org/chapter/impact-of-the-technology-revolution-on-the-logistics-sector/319396
http://www.irma-international.org/chapter/impact-of-the-technology-revolution-on-the-logistics-sector/319396


Information Technology Implementation Prioritization in Supply Chain: An

Integrated Multi Criteria Decision Making Approach
Debendra Mahalikand Gokulananda Patel (2010). International Journal of Information

Systems and Supply Chain Management (pp. 83-96).

www.irma-international.org/article/information-technology-implementation-prioritization-

supply/48514

http://www.irma-international.org/article/information-technology-implementation-prioritization-supply/48514
http://www.irma-international.org/article/information-technology-implementation-prioritization-supply/48514

