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Effect of User Involvement in 
Supply Chain Cloud Innovation:
A Game Theoretical Model and Analysis
Yun Chen, School of Management, Wuhan University of Technology, Wuhan, China

Lian Duan, Hofstra University, Hempstead, USA

Weiyong Zhang, Old Dominion University, Norfolk, USA

ABSTRACT

Cloudinnovationhasbecomeincreasinglyimportanttosupplychaininnovationandperformance.
Userinvolvementisacrucialpartofcloudinnovation.However,theeffectofuserinvolvementin
supplychaincloudinnovationhasnotbeenthoroughlystudied,particularlyitseffectonproductcost
andoptimalprice.Inthispaper,theauthorsattemptedtobridgethismajorgapintheliterature.The
authorsreviewedtherelevantliteraturetodefinecloudinnovationanduserinvolvementinsupply
chaincloudinnovation.ThentheauthorsdevelopedagamemodelbasedontheBertrandmodel.
Analysisofthemodelshowedthatuserinvolvementaffectsproductcostandoptimalpricinginan
interestingway.Theauthorsalsopresentedareal-lifeexampleofhowuserinnovationtakesplaceat
Tailgelectricvehiclecompany.

KEywoRdS
Bertrand Model, Cloud Innovation, Game Theoretical Model, User Involvement

INTRodUCTIoN

Firmstodayoperateinahighlycompetitiveglobalmarket.Supplychainperformanceexcellenceis
crucialtobusinesssuccess.Nowonderfirmsarealwaysinterestedinmethodsthatcanleadtoreduced
costandresponsetime,andimprovedservicelevel.Amongallchoices,innovationhasprovenits
effectiveness in improvingsupplychainperformance. Innovation leads tocreativenewproducts,
or more efficient production processes. Through innovation, firms can establish and maintain a
formidablecompetitiveadvantage.Therefore,itisnotsurprisingthatfirmsarehighlyinterestedin
mechanismsthatenableseffectiveinnovation.

Advancementofmoderntechnologieshassignificantlychangedhowtheinnovationgameis
played.Inthepast,innovationwaslargelyanintra-enterprisematterbecauseinformationsharing
acrossorganizationalboundarieswasnoteasyandexpensive(Guoetal2012;Xu2007,2016).The
advancementoftechnology,particularlytheInternetandcommunicationstechnologies,hascompletely
changedthecompetitivelandscape.Moderntechnologiesenableubiquitousandpervasiveaccessto
computingresourcesacrossgeographicalboundaries.Collaborationamongsupplychainplayersis
nolongeradifficultendeavor.Manystudieshaveproventhattechnologyadvancementispositively
associatedwithsubstantialsupplychainperformanceimprovement(Peruzzini&Stjepandić,2017;
Estorilio,Rodrigues,Canciglieri,&Hatakeyama,2017;Achi,Salinesi,&Viscusi,2016).

Thisarticle,originallypublishedunderIGIGlobal’scopyrightonOctober4,2019willproceedwithpublicationasanOpenAccessarticle
startingonJanuary11,2021inthegoldOpenAccessjournal,JournalofGlobalInformationManagement(convertedtogoldOpenAccess

January1,2021),andwillbedistributedunderthetermsoftheCreativeCommonsAttributionLicense(http://creativecommons.org/licenses/
by/4.0/)whichpermitsunrestricteduse,distribution,andproductioninanymedium,providedtheauthoroftheoriginalworkandoriginal

publicationsourceareproperlycredited.
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Recently, new technology such as cloud computing has contributed to the success of cloud
innovation.Throughcloudcomputing,multiplepartiesofasupplychaincaneasilyworkwitheach
otheron innovationprojects. Ideas, information,andresourcesareseamlesslysharedonacloud
computingplatform.Comparedtotraditionalinnovationactivities,informationexchangeincloud
innovation ismuch faster anddirect.Therefore, innovation effortswill bedirectedmore toward
customerneedsbutnotwastedonideasthatarenotsupportedbycustomers.Inshort,cloudinnovation
increasesthesuccessrateofinnovation.

Userinnovationisatermthatspecificallyreferstoendusers’involvementinsupplychaincloud
innovation.Ascloudcomputingtechnologiesgainpopularity,userinnovationhasincreasinglybecome
themaincontentofcloudinnovation.Throughcloudcomputingplatforms,massivenumberofend
userscanbeeasilyrecruitedtoengageininnovation.Amassiveinvolvementofendusersmeans
exposingmanyhiddenimprovementopportunitiesinasupplychain(Nikander2017;Alyahyaetal
2016;Weietal2017).Forexample,throughausercommunity,enduserscandirectlyprovidefeedback
toaproductmanufacturer.Inmanycases,theycanevendirectlyoffernumerousinnovationideas
suchaswhatproductfeaturesareneeded.Reachingalargenumberofuserstocollectfeedbackused
tobeadauntingtask.Moreover,suchinnovationideasarenotlimitedtoproducts,butalsoextendto
processes.Directedinnovationeffortundoubtedlywillleadtobettersatisfiedcustomersandmore
efficientsupplychainoperations.

Whiletheliteraturehasrecognizedthepositiveimpactcloudinnovationhasonsupplychain
performance,surprisingly,theeffectofuserinvolvementinsupplychaincloudinnovationhasnotbeen
carefullyquantified.Inthisresearch,weattempttobridgethismajorgapintheliterature.Specifically,
weadoptagametheoreticalmodelingapproachtoquantifytheeffectofuserinvolvementonproduct
costandoptimalprice(pricethatleadstomaximumprofit).Tothebestofourknowledge,thisis
oneofthefirstquantitativestudies.Resultsfromthisstudyhencepotentiallycanmakeasignificant
contributiontotheliteratureandpractices.

Thispaperisorganizedasfollows.Thenextsectionprovidesthebackgroundofcloudinnovation
aswellasreviewstheliteratureonuserinvolvementinsupplychaincloudinnovation.Thenwedevelop
andanalyzegamemodelsbasedontheBertrandmodel.Weconcludethepaperwithadiscussionof
theresultsobtained.Wealsosuggestsomefutureresearchdirections.

CLoUd INNoVATIoN: BACKGRoUNd ANd LITERATURE

Cloud Innovation: Concept and Examples
Cloudinnovationoriginatesbutdiffersfromcloudcomputing.Cloudcomputingmeansubiquitous
accesstosharedpoolsofconfigurablecomputingresources,whilecloudinnovationisaboutleveraging
cloudcomputingtoengagemultiplepartiesininnovation.Cloudinnovationisbasedonavarietyof
Internettechnologies,includingInternetofThings(IoT),cloudcomputing,ande-commerce.Utilizing
thesetechnologies,cloudinnovationcanquicklyabsorb,gather,andaccumulatebothinternaland
external resources, knowledge, and technological achievements for innovation (Cai et al. 2014;
Lietal.2013;Xiaoetal.2014;Xuetal,2014).Integrationofresourcesmanytimesleadtogreat
innovations.Inasupplychainsetting,cloudinnovationmeansuserscanintegratebothupstreamand
downstreamresourcesandcollaborateoninnovationactivitiesthroughoutsupplychainnodes.Asa
result,innovationperformanceofthewholesupplychaincanbesignificantlyimproved.

Cloud innovation becomes increasingly popular in recent years, owing much to the fast
developmentofcloudcomputingtechnologies.Advancementofcloudcomputingtechnologieshas
facilitatedefficientcommunicationsandcollaborationacrosscompanies(BendreandThool2016;
Jiangetal2014;Taoetal2014a,b;Xu2011;Xuetal2014;Zhengetal2014a,2014b).IBM’s“jam”
program,launchedin2006,isprobablytheearliestsuccessfulexampleofcloudinnovation.Apple’s
AppStoreisanotherexampleofcloudinnovation,throughwhichAppleandthird-partydevelopers
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communicate and collaborate effectively. The Chinese telecommunications giant, Huawei, has
developedthreecloudcomputingplatformstoimproveitssupplychain.Thefirsteffortis28joint
innovation centers co-establishedbyHuawei and telecomproviders fromall over theworld, for
instance,“MobileInnovationCenter”byHuaweiandVodafone.Thesecondeffortis“MBBOpen
Internet Industry Base,” which provides cutting edge cloud solutions to telecom providers, and
businessandindividualusers.Thethirdeffortis“HuaweiFansClub,”anelectroniccommunityfor
endusersandthird-partysoftwaredevelopers.

User Involvement in Supply Chain Cloud Innovation
User Innovation
Userinvolvementiscrucialtoinnovationsuccess.Theroleusersplayininnovationhaslongbeen
recognizedin theliterature.Enos(1962)studiedtherelationshipbetweenrefiningprocessesand
equipment innovation. He found that users of refining processes and equipment are the major
innovators, who generated significant inventions and improvements. Subsequent studies showed
thatuserinvolvementininnovationexistswidelyinmanyindustries(Freeman,1968;Knight,1963;
Rosenberg,1976;Urban&vonHippel,1998;Franke&Shah,2003;Lüthje,Herstatt,&vonHippel,
2005;Hyysalo,2009).

TheconceptofuserinnovationwasfirstproposedbyUrbanandvonHippel(1988).Basedon
theinnovationtheory,theyfoundthatusersareoneofthemostcriticalsourcesofinnovation.When
usersareinvolvedincloudinnovation,Brooketal(2014)foundthatitleadstonotonlytechnological
innovations,butalsobusinessprocessinnovations.Buchanan(2012)showedhowcloudisusedasan
environmenttoimproveinnovationperformance.Inanotherstudy,Wu(2015)revealedthatcloud-
baseddesignisanimportantaspectofcloudinnovation,whichcanleadtoanewparadigmofdigital
manufacturinganddesigninnovation.ClohessyandActon(2013)advocatethatcloudcomputingis
animportantwaytorealizeopeninnovation.

Inasupplychainsetting,Sethetal.(2017)emphasizedtheimportanceofaneffectivecloud
computingplatformtofacilitatecommunicationswithupstreamsuppliersanddownstreamcustomers.
Withhighqualityandtimelyinformationcollected,decisionscanbemadewithmuchbetterquality
on inventory replenishment, capacity activation, and material flow synchronization. Hung et al.
(2016)identifiedtopfactorsforinventorycostreductionanddistributionoptimization,whichinclude
excellentprojectmanagement,organizationalfit,informationsharing,trialability,andtopmanagement
commitment. What is common among all these studies is user involvement in cloud computing
platforms.Otherstudiesreachedsimilarconclusion.Forexample,KhatwaniandSrivastava(2017)
developedanoptimizationmodelformappingconsumerpreferencestoproductfeaturesinanonline
platform.HeandWang(2015)proposedamodelexplainingtheadoptionofcloudcomputingacross
multinationalfirms.

Types of User Involvement in Supply Chain Cloud Innovation
Inasupplychainsetting,firmscanhavetwotypesofcollaborators.Onetypeofcollaborationinvolves
productionactivities,hencecalledproducercollaborators.Theothertypeisendusers,oftencalled
consumercollaborators.Eachtypehasdifferentinvolvementinsupplychaincloudinnovation.

Producercollaboratorsaretypicallyfirmsinasupplychain.Theyoftenpossessprofessional
R&Dcapabilitiesandcaneasilyparticipateininnovationactivities.Theymaybeinvolvedin:(1)
upstreambusinessR&DactivitiesbydirectlyassigningR&Dpersonnelteamstoupstreamcompanies,
orindirectlythroughacloudplatform;(2)jointinnovationactivitiessuchasestablishingjointresearch
anddevelopmentcenters,orbuildingjointcloudplatformsforsharingbenefitsandrisks;and(3)
settingupsupplychaininnovationalliancebasedonacloudplatform,sothatinformationsharing
andknowledgeexchangecantakeplaceeasily.

Consumercollaborators,on theother side,may (1)participate innewproductexperiencing
activitiesthroughacloudplatformorinafield,(2)customizetheirowninnovativeproductsona
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cloudplatformassociatedwithE-commerce,(3)joinproductdesign,processimprovementandother
activitiesthroughacloudplatformorevenatafirm’sR&Ddepartment,and(4)crowdfundtoraise
capitalforR&Dactivitiesthatarerelatedtoexpectedordesiredproducts.

Elements of User Involvement in Supply Chain Cloud Innovation
Cloudinnovationisacomplexprocessthatspansfromopportunityidentification,ideasscreening,
feasibilityanalysis,riskanalysis,planselection,programrefinement,riskplan,implementfeedback,
tooptimization.Userinvolvementmeansthatusersareengagedinsomeorevenalltheseactivities.
Userinvolvementmayhappenthroughoutthewholecycleofinnovationdesignanddevelopment.
Userinvolvementinsupplychainisoftenanopencloudinnovationprocess.Sincecloudinnovation
exceedstraditionalenterpriseboundaries,riskmanagementbecomesessentiallyimportant.Firms
mustcarefullyevaluaterisksandeffectivelymitigaterisksincloudinnovation.

Userinvolvementinsupplychaincloudinnovationhasfiveelements(Figure1).First,theremust
beacloudcomputingplatformthatprovideshardware,software,andtechnicalsupport,withoutwhich
userscannotparticipateinsupplychaincloudinnovation.Second,userinvolvementcanonlyhappen
whenthereisasupplychainalliancethatconsistsofmembersfrombothupstreamanddownstream.
ThethirdelementisexternalcrowdsourcingR&Dgroups.Consumercommunitiesarethefourth
element.Last,butnottheleast, isane-commerceplatformonwhichactivitiesofcrowdfunding,
customization,andpurchasingareconducted.

Effect of User Innovation on Product Cost and optimal Price
Despiteabundantliteratureoncloudinnovation,thereisadearthofstudiesonquantifyingtheeffect
ofuser innovation,particularly,onproductcostandoptimalprice.Afewstudieshaveexamined
relevantissues.Wu(2013)studiedthebargainingequilibriumofanindustrywithtwocompeting
supplychains.Heusedadownward-slopinglinearfunctiontomodelboththepriceandpromotional
effort.Inanotherstudy,Wu,Baron,andBerman(2009)examinedasimilarequilibriuminthepresence
ofdemanduncertainty.

Inpast studies,Cournotmodelhasbeenused to study the relationshipbetweenmarket and
innovation(Loury,1979).SenandTauman(2007)examinedacostreductiontechnologyinaCournot
oligopolysetting.Anothermodel,theStackelbergmodelbyGoel(1990),examinestherelationship
amonginnovation,welfareandmarketstructure.Scholarshaveusedthemodeltostudytechnology
transfer,diffusion,andlicensing.Forexamples,DeCesareandDi(2001)setupaStackelberggame
ofinnovationdiffusiontomaximizeprofitsfromnewproductortechnologysales.Kamien,Oren,
andTauman(1992)analyzedlicensingofacostreductioninnovationtoanoligopolisticindustryin
theformofanon-cooperativegame.

Ascanbeseenfromtheabove,theeffectofuserinvolvementinsupplychaincloudinnovation
hasnotbeencarefullyquantified.Questionssuchaswhetheruserinvolvementleadstolowerorhigher
productcostremainunanswered.Thereisalsoalackofinformationonhowtosettheoptimalpricefor
profitmaximization.Therefore,thegoalofthisstudyistoquantifytheeffect.Wefollowtheliterature
tousethegametheoreticalperspective.Inthenextsection,wedevelopandanalyzethemodels.

ModELING USER INVoLVEMENT IN SUPPLy CHAIN CLoUd INNoVATIoN

Inthissection,wedevelopamodeltostudytheeffectofuserinvolvementinsupplychaincloud
innovation.OurmodeldevelopmenteffortisbasedonBertrandmodelproposedbyBonannoand
Haworth(1998).Toquantifytheeffectofuserinvolvementinsupplychaincloudinnovation,we
comparetwocases:onewithuserinvolvement(openinnovation)andonewithout(closedinnovation).
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Bertrand Model
BonannoandHaworth(1998)proposedtheBertrandmodel tostudyinnovationandR&D.They
usedthemodeltocompareproductinnovationtoprocessinnovation.Severalscholarshaveuseda
similarmodelingapproachtostudythebehavioroftechnologylicensing.Forexample,Muto(1993)
setupamulti-stagenon-cooperativegame(Bertrandcompetition)thatinvolvesanexternalpatentee
and two firms, eachproducing a differentiatedgood.Wang andYang (1999) found that royalty
licensingissuperiortofeelicensingforaninnovatingfirm,regardlessthenatureofaninnovation
beingdrasticornot.OtherscholarshaveconductedcomparativestudiesoninnovationorR&Dusing
boththeBertrandandCournotmodels.Forexample,Aghion,Harris,andVickers(1997)analyzed
therelationshipbetweenproductmarketcompetitionandgrowthwithstep-by-stepinnovations.In
short,theBertrandmodelhasbeenfrequentlyusedtostudyinnovation.

ThebasicBertrandmodelispresentedasfollows.Themodelassumesaduopolymarket,where
thereareonlytwofirms,AandB.ThedemandandpricetofirmA’sproductisdenotedasQAand
PArespectively.ThedemandandpricetofirmB’sproductisdenotedasQBandPBrespectively.The
demandfunctionoffirmsAandBispresentedas:

Figure 1. Elements of user involvement in supply chain cloud innovation
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QA=a+bPA+cPB
QB=d+ePB+fPA

Theparametersa, b, c, d, e,andfsatisfy:

b, e<0;a, d, c, f>0

ThecostfunctionsCAandCBoffirmsAandBisgivenby:

CA(QA)=CAQA
CB(QB)=CBQB

Intheequationsabove,CAandCBarecostvariablesperunitforfirmsAandB,respectively.
Therefore,theprofitfunctionπAandπBisderivedas:

πA=PAQA–CAQA=(PA–CA)(a+bPA+cPB)
πB=PBQB–CBQB=(PB–CB)(d+ePB+fPA)

ToobtainthemaximumprofitforfirmsAandB,wetakethederivativeandsetittozero:

∂
∂

= + + − =
π A
A

A B AP
a bP cP bC2 0 

∂
∂

= + + − =
π B
B

B A BP
d eP fP eC2 0 

Solvingtheequations,wehave:

P bC a
b

c
b
PA

A
B=

−
−

2 2


P eC d
e

f
e
PB

B
A=

−
−

2 2


TheNashequilibriumsolutiontotheproblemisgivenbyequation(1)below:

P
e bC a c d eC

be cfA
A B=
− + −( )

−
2

4
( )



P
b eC d f a bC

be cfB
B A=
− + −( )

−
2

4
( )
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Quantifying the Effect of User Involvement on Product Cost and optimal Price
Next,weapplytheaboveBertrandmodeltoquantifytheeffectofuserinvolvementinasupplychain
setting.WestillexaminethetwofirmsAandBintheduopolymarket,buttheywillbeevaluated
inthesupplychains.Todevelopthemodel,weassumethatfirmsAandBeachhasitsownsupply
chain,andbothsupplychainshavethreesegments.Usingthemachinerymanufacturingindustryas
anexample,thefirstsegment(upstream)ispartsmachining,thesecondsegmentiswholemachine
assembly,andthethirdsegment(downstream)isendusers.Wefurtherassumethatproducttransfer
betweenthesegmentsiscomplete,thatis,productsmanufacturedbyanearliersegmentareallpassed
ontothenextsegment.Withtheseassumptions,wecantreatmultiplefirmsinthefirstsegment(i.e.,
multiplevendors)asonevirtualfirm.Productsmanufacturedbythesefirmsareallpassedontothe
machineassemblyfirminthesecondsegment,andfinallytoendusersinthelastsegment.Obviously,
outputlevelsatallthreesegmentsremainthesameinagivensupplychain.WeuseQAtorepresent
theproductionoutputlevelofsupplychainA,andQBforsupplychainB.

InsupplychainA,partsmanufacturersbelongingtothefirstsegmentaltogethersellQAunitsof
partsatthepriceofPA1towholemachineproducersinthesecondsegment.Thenthewholemachine
producers in turnsellQAunitsofproductsat thepriceofPA2 toendusers in the thirdsegment.
Similarly,QBrepresentsthequantityofproductssoldfromthefirsttothesecondandthenthethird
segmentinsupplychainB,withpricePB1andPB2respectively.

Nowweconsiderthecaseofcloudinnovation.Ifthereiscloudinnovation,theneachmanufacturer
inthesupplychainmaybenefitfromuserinvolvementsothattheycanplanproductionactivities
moreefficiently.Ingeneral,thebusinessprocessbetweenthefirstandsecondsegmentsofthesupply
chainisofabusiness-to-business(B2B)nature,whilethebusinessprocessbetweenthesecondand
thirdsegmentsofthesupplychainismoreofabusiness-to-consumer(B2C)nature.InthisB2C
process,thewholemachineassemblymanufacturermustprovidesimplifiedtoolboxforinnovation
tocustomersaswellastrainingfortheuseofinnovationtechniques,becausemostcustomersarenot
professionalsininnovation.Figure2visuallypresentstherelationship.

ExpandingthebasicBertrandmodelintheprevioussection,wehavethefollowingtwodemand
functionsforsupplychainsAandB,fromthefirsttothesecondsegment:

QA=a1+b1PA1+c1PB1
QB=d1+e1PB1+f1PA1

Theparametersa1, b1, c1, d1, e1,andf1satisfy:

Figure 2. The schematic diagram of innovation in supply chains A and B
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a1, d1, c1, f1>0;b1, e1<0;

ThecostfunctionsofsupplychainsAandB,fromthefirsttothesecondsegmentarethen:

CA(QA)=CA1QA
CB(QB)=CB1QB

InwhichCA1andCB1representmarginalcostofsupplychainsAandB,respectively.
Followingthesamelogic,thedemandfunctionsforsupplychainsAandB,fromthesecondto

thethirdsegmentarethen:

qA=a2+b2pA+c2pB
qB=d2+e2pB+f2pA

Theparametersa2, b2, c2, d2, e2,andf2satisfy:

a2, d2, c2, f2>0;b2, e2<0;

ThecostfunctionsofsupplychainsAandB,fromthesecondtothethirdsegmentare:

CA(qA)=CA2QA
CB(qB)=CB2QB

InwhichCA2andCB2representmarginalcostofsupplychainsAandB,fromthesecondtothe
thirdsegment,respectively.

Toquantifytheeffectofuserinvolvementincloudinnovation,weassumethatsupplychain
A adopts user involved cloud innovation, but supply chain B only adopts closed innovation. In
supplychainA,endusersare involvedinproductioninnovationof thewholemachineassembly
manufacturer,andthewholemachineassemblymanufacturerisinvolvedinproductinnovationof
partsmanufacturers.Wecanfurtherseparateusers’participationincloudinnovationintotwotypes:
productversusprocess.Users’involvementinproductinnovationactivitiesoftenleadtoahigher
levelofsatisfactiontotheproducts.Priceelasticityofdemandtendstodecrease,too.However,such
involvementwilllikelyincreaseproductioncost.Incontrast,userparticipationinprocessinnovation
oftenleadstoastreamlinede-commerceprocess,whichreducesproductioncost.

Model Analysis
Giventheabove,theproblemoffindingtheoptimalpricetomaximizetheprofitcanbesimplified
intoatwo-stagedynamicgameasdescribedbytheBertrandmodel.Suchaproblemcanbesolved
bybackwardinduction.LetPA1andPB1denotetheproductpriceofpartmanufacturersaswellasthe
purchasecosttothewholemachineassemblymanufacturerinsupplychainsAandB.Wederivethe
solutionofPA1andPB1asinequation(2)below:

P
e bC a c d e C

b e c fA
A B

1
1 1 1 1 1 1 1 1

1 1 1 1

2
4

=
− + −( )

−
( )



P
b eC d f a bC

b e c fB
B A

1
1 1 1 1 1 1 1 1

1 1 1 1

2
4

=
− + −( )

−
( )
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Following the same logic,wederive the solution topA2 andpB2 inequation (3).pA2 andpB2
representtheproductpriceofthewholemachineassemblymanufactureaswellascosttoendusers
insupplychainsAandB.

p
e b P a c d e P

b e c fA
A B

2
2 2 1 2 2 2 2 1

2 2 2 2

2
4

=
− + −( )

−
( )



p
b e P d f a b P

b e c fB
B A

2
2 2 1 2 2 2 2 1

2 2 2 2

2
4

=
− + −( )

−
( )



OncePA1andPB1aresolvedinequation(2),thefinalpricepA2andpB2ofthewholemachines
soldtoend-userscanbeeasilysolvedinequation(3).

Next,weanalyzehowcharacteristicsandchangesinparametervaluesaffectproductprices.We
quantifiedtheeffectinacomparativecontext.Wefirstlookatthecontextwhenthedemandfunctions
ofsupplychainsAandBareidentical.WeassumethatinsupplychainA,firmsadoptuserinvolved
cloudinnovationbetweenallthreesegmentsofthesupplychain;andincontrast,thereisnouser
involvedcloudinnovationinsupplychainB.ThecostofpartsmanufacturinginsupplychainAwill
belowerthanthatofsupplychainB.Ifthereisasufficientlylargeabsolute-slope-valueofdemand
versuspartsprices,thepriceofwholemachinessoldtoendusersinsupplychainAwillbelower
thanthatofsupplychainB.

Theabovecanbeexpressedmathematicallyasfollows.First,identicaldemandfunctionsmean:
a1 = d1,b1 = e1,andc1 = f1.ThenwehaveCA1<CB1forthelowermarginalcostofsupplychainA
thanthatofsupplychainB.ThepricedifferencebetweensupplychainsAandBisexpressedas
equation(4)below:

P P
e bC a c d e C

b e c f
b e C d

A B
A B B

1 1
1 1 1 1 1 1 1 1

1 1 1 1

1 1 1 12
4

2
− =

− + −( )
−

−
−( ) ( ) ++ −( )

−
f a bC

b e c f
A1 1 1 1

1 1 1 14


��������������������
( ) (

=
− + −( )− −2 2

1 1 1 1 1 1 1 1 1 1 1
b bC a c a bC b bC

A B B
aa c a bC

b c
A1 1 1 1 1

1
2

1
24

)− −( )
−



��������������������
( )

=
−

+

b C C

b c
A B1 1 1

1 1
2



��������������������=
−

+

C C

c

b

A B1 1

1

1

2



SinceCA1–CB1 <0,and 2 01

1

+ >
c
b

when b
c

1
1

2
>� ,soPA1–PB1 <0.

Wefollow thesame logic toexamine thepricedifferencebetween thesecondand the third
segment.Wehavea2 = d2,b2 = e2,andc2 = f2.Wecangetaresultthatissimilartoequation(4):
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p p P P
c
b

A B
A B

2 2
1 1

2

2

2
− =

−

+


Clearly,when b
c

2
2

2
>� ,pA2–pB2 <0.

WealsoconsideranothercontextinwhichendusersofsupplychainAaremoreconcernedabout
productquality,appearance,andperformanceinuserinvolvedcloudinnovation.Inotherwords,b2
>e2,or|b2|<|e2|.Whenb2>e2,thecostfunctionsofsupplychainsAandBareidentical,andother
parametersofthedemandfunctionsarethesame,thepriceofwholemachinessoldtoendusersin
supplychainAwillbehigherthanthatofsupplychainB,ifthereisasufficientlylargeabsolute-
slope-valueofdemandversusthewholemachineprice.Mathematicalproofoftheabovestatement
isasfollows:

First,basedontheassumptions,a1 = d1,b1 = e1,c1 = f1,andCA1=CB1,wehavePA1=PB1.In
addition,a2 = d2,c2 = f2,andCA2=CB2.Wehave:

P P
e b P a c d e P

b e c f
b e P d
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Itisclearthatintheformulaabove,thenominatorisnon-negative.Therefore,when b
c

2
2

2
>� ,

pA2–pB2 >0.
Insummary,thetwocasesshowthat,userinvolvedcloudinnovationwillleadtoanenhanced

costpositionandpriceadvantage,butitwillalsoweakenthedemandpriceelasticity.Inotherwords,
withthesamedemand,theproductpricewillbehigherwhenthereisuserinvolvedcloudinnovation
inasupplychain.

A USER INNoVATIoN EXAMPLE: SHENZHEN 
TAILG ELECTRIC VEHICLE GRoUP

TailgElectricVehicleGroupprovidesagoodsiteforrealitycheckofuserinvolvedcloudinnovation.
LocatedinShenzhen,China,thecompanyisactivelyinvolvedinsupplychaincloudinnovation.The
companyproposedseveralnewproductconceptsincluding“cloudelectricvehicle.”Throughuser
involvementinsupplychaincloudinnovation,Tailgdevelopsaconceptcarthatintegratesmultiple
cutting-edgetechnologies.Thesetechnologiesincludefuturechipdesign,mobilecontrolsystem,
wirelesscharging,apostmodernlithiumtramsequippedwithcaloriesanalyzer,anda4Gmobile
dataanalysissystem.

User involvement in supply chain cloud innovation at Tailg is conducted through a “cloud
technology”systemanda“cloudservice”system.The“cloud technology”systemcontains four
elements:cloudpower,cloudsecurity,cloudintelligence,andcloudlithium.Cloudpowerprovides
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consumerswithchoicesintwodimensions:mileageandclimbingpower.Cloudsecuritysupplies
choicesinthecentralpreventionandcontrolmodule,whichisastrongshiftfrompassivesecurity
toactiveanti-theftpreventionandcontrol.Thisshiftutilizesmultiplesecuritycontrolmechanisms
ofelectricvehicles.Cloudintelligenceisanintelligentcontrolmoduletoprovideuserswithasmart
lifeexperience.Cloudlithiumisbasedoncontemporary4Gcommunicationstechnology,including
aridingmode,apowermode,anelectricmode,andafitnessmode.The“cloudservice”systemis
aninnovativeintegrationofe-commerceandtraditionalservicesystemstoprovidemoreinteractive
usersexperiences.Thecloudserviceplatformhastheabilitytoreal-timetrackauser’sproductusage
pattern,enablingTailg toprovideservicessuchasautomaticdetection,dynamicanalysis,vector
report,remoterepair,andridingsuggestions.

User involvement in supply chain cloud innovation at Tailg includes user experiences, user
involvement in design, user do-it-yourself (DIY), user customization, and technology extension
services.Together theyserve thepurposeofbettermeetingusers’needs.Figure3describes the
processofuserinvolvementinsupplychaincloudinnovationatTailg.

Whileimpressive,thereislittledoubtthatmanymoreopportunitiesforimprovementexist.It
hasbeensuggestedthatcrowdsourcingandcrowdfundingshouldbeincludedinthesupplychain

Figure 3. Process of user involvement in supply chain cloud innovation at Tailg
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cloudinnovationsystem.SuchamechanismenablesuserstospecifycertainR&Dtasksandallocate
financialresourcestowardthem,whichmightbemoredirectandeffectivethanthetraditionalR&D
resourceallocationprocess.Ithasalsobeensuggestedthatusercommunitiesshouldbeestablished
toallowdifferentmarketsegmentstoparticipate.Thethirdsuggestionistoincorporateacloud-based
incentivemechanismsuchasmembershipupgrade,userprojectfunding,andpost-awardfunding.
Figure4depictsanoptimizedsupplychaincloudinnovationprocesswiththesesuggestions.

CoNCLUSIoNS

Cloudinnovationhasbecomeincreasinglyimportanttosupplychaininnovationandperformance.User
involvementisacrucialpartofcloudinnovation.However,theeffectofuserinvolvementinsupply
chaincloudinnovationhasnotbeenthoroughlystudied,particularly,itseffectonproductcostand
optimalprice.Inthispaper,weattemptedtobridgethismajorgapintheliterature.Wereviewedthe
relevantliteraturetodefinecloudinnovationanduserinvolvementinsupplychaincloudinnovation.
ThenwedevelopedagamemodelbasedontheBertrandmodel.Analysisofthemodelshowedthat
userinvolvementaffectsproductcostandoptimalpricinginaninterestingway.Wealsopresenteda
reallifeexampleofhowuserinnovationtakesplaceatTailgelectricvehiclecompany.

Thispaperpotentiallycontributestotheliterature.Asstatedabove,thisisoneofthefirststudies
thatattemptedtoquantifytheeffectofuserinvolvementinsupplychaincloudinnovation.Insights
helpdevelopamorein-depthunderstandingoftheeffect.Theyalsoprovideguidanceforpracticing
managers.

Thisstudycanbefurtherextendedinmultipleways.Itisaplausibleideatoempiricallytest
theeffectpresentedbyourmodel.Itisalsoapromisingdirectiontolookdeepintotheincentive
mechanismofuserinnovationaswellastoolboxprovided.Acloserexaminationofsuchmechanisms
willverylikelyleadtonewknowledge.
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Figure 4. Optimized process of user involvement in supply chain cloud innovation at Tailg
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