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ABSTRACT

As a major cause of global warming, carbon emissions have become a considerable concern in
society.Inthispaper,theauthorsexaminelogisticsnetworkdesignconsideringthecarbonemission
reductionpreferencesofdecision-makers.Toinvestigatetheeffectsofcarbonreductionpreferences
on carbon emissions, the authors first develop two optimization models with the objectives of
optimizingcarbonemissionsandoperationcosts,respectively.Subsequently, theauthorsanalyze
theeffectsoftheemissionreductionpreferencesofdecision-makersonlogisticsnetworkdesignat
boththestrategicandtacticallevels.Moreover,theauthorsproposecoordinationmechanismsfor
carbonemissionsandoperationcostsinlogisticsnetworkdesign.Theresultsindicatethatemission
reductionpreferencessignificantlyaffectcarbonemissionsandoperationcostsinlogisticsnetwork
design,especiallyatthestrategiclevel.
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INTRoDUCTIoN

Inthelastcoupleofdecades,environmentalpollutionandclimatechangehavebecomeconcerns
globally.Becauseofthelogisticsindustry’shighenergyconsumptionandcarbonemissions,this
industryhas attractedmuchattention fromsociety and scholars (Khanet al., 2019;Khanet al.,
2018).Althoughincreasedlogisticsactivitiesmaypromoteeconomicgrowth,theycanalsocause
numerousenvironmentalproblemssuchasairpollutionandglobalwarming(Khanetal.,2018).To
addresswiththeecologicalcrisis,variouscarbonpoliciesandlegislationshavebeenimplemented
inmanycountries(Tangetal.,2018).Underthesepolicies,leadingmanufacturershavebegunto
implementgreensupplychainpracticestoreducecarbonemissions(Zhuetal.,2017).Arecentstudy
evaluating415Chinesemanufacturingfirmsand218Pakistanimanufacturingfirmsindicatedthatthe
implementationofgreensupplychainpracticescanpositivelyaffectanorganization’seconomicand
environmentalperformance(KhanandDong,2017b).Bycontrast,non-greenlogisticsserviceand
poortransportinfrastructurecangeneratealargeamountofCO2,whichisharmfultoenvironmental
sustainabilityandreduceseconomicgrowth(Khanetal.,2019;Khanetal.,2018).Thesefindings
indicatethatitisofgreatimportanceforbothcompaniesandcountriestoadoptgreensupplychain
practices.
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Asoneoftheworld’slargesteconomies,Chinaiscommittedtoenvironmentalimprovementand
hasbeenhighlyactiveinmanagingairpollutionandclimatechange(Wuetal.,2019).However,the
rapidgrowthofChinesee-commercebusinesseshasledtothemarkedgrowthofthecountry’slogistics
activities,posingagreatchallengetothereductionofenergyconsumptionandcarbonemissions.
AccordingtoZhengandRu(2011),logisticscompaniesaccountforalmost10%ofChina’stotal
energyconsumption.Thus,Chineselogisticsande-commerceenterprisesmustcontroltheirtotal
carbonemissionsinproductionandoperationactivities.Inadditiontotheadoptionofrenewable
energyandgreentransportinfrastructure,reasonablelogisticsnetworkdesignisacrucialfactorfor
developingalow-carbonlogisticssystem,whichinvolvesdeterminingtheoptimalconfigurationof
logistics infrastructure(Zhangetal.,2018). In thecontextofsustainabledevelopment,decision-
makersoflogisticsnetworkdesignshouldnotonlyfocusoncarbonemissionsbutalsoonoperating
costsduringproduction.Suchdecision-makersmustusuallymaintainadelicatebalancebetween
anenterprise’ssocialresponsibility(e.g.,environmentalprotection)andthegoalofmaximizingits
economicprofit(Xuetal.,2019).Inthissituation,thedesigner’spersonallow-carbonpreference
mayplayacrucialroleinthefirm’samountofcarbonemissionsandoperatingcosts.However,this
factorhasseldombeenconsideredinpriorresearch.Studieshaveusuallyassumedthatmanagersmake
decisionsbasedonlyoncostswhendesigningalogisticsnetwork(Simic,2015;ZhouandZhou,2015).
Specifically,theirmaingoalistoreducethetotalcostofthelogisticssystemduringtheoperation
process.Inrecentyears,scholarshavestartedtointroducethefactorofcarbonemissionsinlogistics
systemoptimization,andtheyhavestudiedlogisticsnetworkdesignagainstalow-carbon-economy
background(Govindanetal.,2015;YuandSolvang,2017)andunderdifferentcarbonemissionpolicies
(Hoenetal.,2014;MicheliandMantella,2018);however,theeffectofthelow-carbonpreference
ofdecision-makershasseldombeenconsideredinresearch.Tofillthisgap,thisstudyinvestigates
thelow-carbonpreferencesofdecision-makerswhoarefanaticalenvironmentalistsforthelogistics
networkproblem.Specifically,thisstudyaddressesthefollowingresearchquestions:

Research Question 1:Consideringcarbonemissionreductionpreferences,howdodecision-makers
designthelogisticsnetworkandoptimizethelogisticsplantominimizecarbonemissionsin
thelogisticssystem?

Research Question 2:Howdodecision-makers’low-carbonpreferencesaffectlogisticscostsand
carbonemissions?

Research Question 3:Accordingtodecision-makers’low-carbonpreferences,howdotheydecide
thelogisticsnetworkandoperationschemeundervariouscarbonemissionreductionpolicies?

Basedontheaforementionedresearchquestions,theobjectiveofthisstudyisachievedthrough
threespecificmeans:(i)theconstructionoflogisticsnetworkdesignmodelsunderthetwocases
of carbon emission minimization and cost minimization; (ii) the comparison of the results of
logisticsnetworkoptimizationunderthetwocasesofcarbonemissionreductionpreferenceandcost
minimizationpreferenceaswellastheidentificationoftheinfluenceofdecision-makers’carbon
emissionreductionpreferencesonlogisticsnetworkdesign;and(iii)theprovisionofcollaborative
strategiestobalancecarbonemissiontargetsandcosttargetsinlogisticsnetworkoptimizationunder
differentemissionregulations.

Theremainderofthispaperisorganizedasfollows.Thesecondsectionpresentsaliterature
review.Thethirdsectiondescribeshowtwologisticsnetworkdesignmodelsareconstructedinthis
studyundercarbonemissionreductionandcostminimizationpreferences,andthesectionpresents
ananalysisofthecomputationalcomplexityandsolutionstrategiesofthemodel.Thefourthsection
presentsthenumericalcalculationandanalysisofthemodel.Inthefifthsection,theoperatingresults
ofthetwoaforementionedmodelsarecomparedandanalyzedusingsimulationanalysis.Inthesixth
section,collaborativestrategiesareproposedfortheminimizationofcarbonemissionsandcostsin
logisticsnetworkoptimization,andfinally,theseventhsectionprovidestheconclusionstothepaper.
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