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ABSTRACT

Thisarticlefocusesonhowthepricessetbysupplychainsandtheproductgreennesslevelchanges
whenthereexistsadifferenceforconsumersinboththeirgreennesspreferenceandtheirreservation
utilityforthecommonproductwithminimalgreenness,basedonatwo-dimensionalmodelwhich
isbuiltandthemarketispartitionedintofourgroups.Inthisstudy,theauthorsusetheStackelberg
gamemodeltoanalyzethedecisionsofatwo-stagesupplychain,providingenvironmentallyfriendly
productsaffectedbyaconsumergreennesspreferencewhichisrepresentedbythewillingness-to-
pay (WTP) forproductgreenness.Theauthors found thatmanufacturersmay lower theproduct
greennesslevelwiththedecreaseofthevaluationofconsumer’sWTPforproductgreenness,buthe
maypreferkeepingthesameproductgreenness,hewillevenimproveit,whenthereisareduction
inreservationutilityforthetraditionalproduct.Moreover,thisarticleshowsthatthereisdifferent
impactfordifferentcombinationsofbothWTPforproductgreennessandproductgreennesslevel
(differentmarketsegmentations)onpricedecisionsofthemanufacturerandretailer.Inconsideration
oftheasymmetricinformationaboutconsumer’sutilityandwillingnesstopaybetweenmanufacturer
andretailer,theauthorsintroducethebargainingpowerintothestudy,andthentheyconcludethat
duringthedifferentmarketsegmentations,thewholesalepriceandretailpricegodownasaretailer
strengthenshisbargainingpower,andincreasingsalesvolumecanimproveprofittomakeupfora
lossinretailprice.
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1. INTRoDUCTIoN

Theenvironmentalpollutionproblemhasbecomemoreandmoreserious.Agreatdealofpollutants
arecreatedfromtheprocessofmanufacturingandusing,suchasautomobilesandhomeappliances.
Inthemeantime,anincreasingnumberofconsumerspayattentiontoprotectingtheenvironment
(HartmanGroup,2007),thiswillleadtochangesinpurchasingbehaviorofconsumerswhopreferto
purchasegreenproducts.OECD(2002a)pointsoutthattwentysevenpercentofconsumersinOECD
countriescanberegardedas“greenconsumers”or“environmentalists”onaccountoftheirstrong
preferenceforgreenproductsandpositiveenvironmentalactivism.TheBBMGConsciousConsumer
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Reportindicatesthat67%ofAmericanconsumersarewillingtobuytheproductswhichcanbenefit
environmentand51%prefertopaymoreforproductswithhighgreennesslevel,i.e.theproductswith
friendlyimpactontheenvironment(Bemporad&Baranowski,2007;Barksdale,2009).European
Commission(2008)studiestheconsumers’behaviorrespondingtoenvironmentalprotection,and
findsthat75%ofEuropeanconsumersprefertopurchaseenvironmentallyfriendlyproductseven
thoughthepriceofthistypeishigherthanthatofthenotenvironmentally-friendlyproductswhichare
purchasedby31%ofEuropeans.Althoughtheconsumerspendingisslowerthroughouttheeconomy
intheUS,theconsumptionofnaturalproductsincreasedby25%from2006to2008(Mintel,2009).

Thecostofproducinggreenproducts ishigher than thatof creatingconventionalproducts,
resultingintheproductpriceishigh(Conrad,2005).Forexample,thereportofToyotaindicates
thatthepriceofhybrid-cars,whichcancutdownoncarbonemissionsbynearly3.5milliontonsby
theendofApril2007(Yakita,2009),aremorethan1.5timesthatasmuchofthegasolinepowered
ones.Thekeyissuethatdeterminesthestrategicdirection(producinggreenproductsortraditional
products)ofsupplychainplayersiswhetherconsumersprefertopaymoretocovertheadditional
greencosts.Moonetal.(2002)showthatastrongpreferenceforpurchasinggreenproductswilllead
toasignificanteffectthatthehighertheextrapaymentforgreennessis,themoreproducersconvert
toadoptenvironmentally friendly techniques.Thispaperassumes that thecostofgreenproduct
isanincreasingfunctionofgreennesslevel.Basedonthisassumption,weanalyzetheimpactof
consumer’sWTPforgreenproductonthestrategicdecisionsofcentralizedsupplychainandmembers
ofdecentralizedsupplychain,consideringdifferentmarketsegmentations.

Consumerutilityisnotstaticandchangeovertime,whenconsumerpurchaseauniqueproduct.
Thisimpliesthatsupplychainplayersshoulddynamicallyadjusttheproductorientationandpricing
decisions.Itisstillnotclearthatwhenandwhythefirmadoptswhatdegreeoftheproductgreenness
ifconsumerchangeshisutility.Somepreviousresearcheshaveshowedthechoiceofproductgreenness
levelwhenthereexistsdifferenceforconsumersintheirpreferenceforgreenproducts.Thesestudies
analyzeconsumerutilitythroughbuildingamodelofconsumerpreferenceforgreenness(e.g.Liuet
al.,2012;Linghongetal.,2015)orstudyreservationutilitytoanalyzeconsumer’sbasicutilityfor
productswithminimumgreennesslevel.However,thesestudiesassumeaone-dimensionalutility
functionforallconsumerswithreservationutilityorgreennesspreferenceutilitynotboth.Inthis
analysis,webuildatwo-dimensionalutilityfunctioncombiningconsumer’sgreennesspreference
and their reservationutility for the traditional productwithminimalgreenness. Inprior studies,
consumer greenness preference affects consumer willingness-to- pay for green products (Chitra,
2007).Aforementioned,thehighertheconsumergreennesspreferenceis,thehighertheconsumer’s
willingness-to-payforproductgreennessis.Suchwillingnesstopaymayvarysignificantlywithtime
andisdifferentamongdifferentconsumersegmentsandchangeacrossdifferenteconomicenvironment
(Larocheetal.,2001;Carlson,2005).Inaddition,consumers’desiredvaluefortraditionalproducts
mightalsobedifferent,relyingontheirprivatedemands,disposableincome,orinterests.Rochetand
Stole(2002)showthatmodelingconsumerpreferencesneedstoconsideratleasttwovariables.To
matchthepracticebetter,two-dimensionalmodelisbuiltinthisstudyandwesolvetheproblemof
howsupplychainanditsplayersmakepriceandgreennessleveldecisionsaimingatheterogeneous
consumersinreservationutilityfortraditionalproductandWTPforproductgreennessincentralized
anddecentralizedsupplychains,andwemakeananalysisofsupplychainpriceandgreennesslevel
decisions considering four different market segmentations (formed by different combinations of
consumer’sreservationutilityfortraditionalproductandgreenWTP).

Inreality,manufacturer,whoisinchargeofproduction,haslesschancestoknowconsumers,
but knows complete information about products. Retailer, who has more opportunities to reach
consumersdirectly,knowsconsumers’preferenceandutilitywell,buthaslittleinformationaboutthe
productssuppliedbymanufacturer.Duetotheexistenceofthisasymmetricinformation,manufacturer
andretailer,dependingontheirpersonalinformationsuperiority,havetobargainwitheachother
tomaximizetheirrespectiveprofits.ChatterjeeandSamuelson(1987)examineanon-cooperative
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