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ABSTRACT

Analysingand identifying the risk factorsofelderlyservices isconducive to improving the risk
managementcapabilitiesoftheelderlycareindustryandmaintainingthesafetyandstabilityofthe
elderlycareserviceindustrychain.Basedontheintegratedsupplychainoperationsreference(SCOR)
model,ariskindicatorsystemforelderlyservicessupplychainwasestablishedfromplan,design,
supply,implementation,andcustomerservice.TheDEAmethodwithEntropy-AHPmixedconstraint
wasintroducedtodealwiththeweightfreedomoftraditionalDEAmethod.Takingthelikelihood,
exposure,andconsequenceofriskoccurrenceasdecisionvariables,theriskevaluationandranking
oftheindicatorswerecarriedout.Accordingtotheempiricalanalysisbasedonthedataofelderly
careinstitutionsinthePearlRiverDeltaofChina,thebiggestParetoriskfactorsinthefirst-leveland
second-levelindicators,theriskgrowthandreductionratiosofthefirst-levelindicatorswereobtained.
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1. INTROdUCTION

Withtheadventofanagingsociety,elderlyserviceshaveincreasinglybecomethefocusofsocial
attention(Du&Ji,2020).Currently,theelderlycareserviceindustryhasdevelopedintoaservice
supply chain structure with a clear structure and a clear subject (Gill et al., 2016). Under the
developmenttrendoftheserviceeconomy,analysingtheserviceindustrybasedonthetheoryof
servicesupplychainhasbecomearesearchfocus(Baltaciogluetal.,2007;Maulletal.,2012;Govindan
&Jepsen,2016),anditalsoprovidesnewideasforanalysingthedevelopmentoftheelderlycare
industry.Thetargetgroupsofelderlyservicesgenerallyhavethecharacteristicsofbeingoldwith
lotsofdiseases,havingmanysuddenillnessesanddiverseneedsforelderlycare(Menghietal.,
2019).Inthebackgroundoffrequentaccidents,disasters,publicsafetyandhealthissues,oncean
emergencyoccurs,itwillcausegreatpersonalinjurytotheobjectsofelderlyservices.Theresearch
showsthat71.3%of therespondentshavelowemergencyresponseabilitywhentheelderlycare
institutionsareinemergency(Kim&Bae,2020).Analysingandresearchingtherisksofelderly
servicescanhelpidentifyproblemsearlysoastotakepreventivemeasuresintime.Supromin&
Choonhakhlai(2017)pointedthatthepublicgovernancemodeloftheelderlycareindustryfocuses
onacollaborativepartnershipandnetworkofallstakeholders.Supplychaininnovationhasbecome
allthemoreimportantintoday’scompetitiveworld(Mandal,2016),andfromtheperspectiveof
supplychain,theelderly care serviceindustryshouldpayattentiontotheconstructionofupstream
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anddownstreampartnernetwork.Fromtheperspectiveofoperationmanagement,thediverseinterest
demandsofeachnodeorganizationintheelderlyservicessupplychain,theshortageofrawmaterials
in theupstreamanddownstreamof theelderlyservicessupplychain,suddenchanges inservice
demand,qualityproblems,andforecasterrorsmayallcausesupplychainrisks(Sharmaetal.,2017;
Raghunath&Devi,2018;Rogersetal.,2015),leadingtofluctuationsintheoperationofelderlycare
servicesandaffectingthestabilityofthesupplychain.Withtheincreaseofglobalinstabilityfactors,
enterpriseshavestartedtowitnessthesupplychainrisksthatdonotexisttraditionally(Singh,2019).
Therefore,whetherfromthemacroormicropointofview,theriskfactorsoftheelderlyservices
supplychainshouldbeconcernedbyallsectorsofsociety.Analyzingandidentifyingtheriskfactors
ofelderlyservicesfromtheperspectiveofsupplychainmanagementisconducivetoimprovingthe
riskmanagementcapabilitiesoftheelderlycareindustryandmaintainingthesafetyandstabilityof
theelderlycareserviceindustrychain.

Elderlycareriskshavebeenconcernedbysomescholars,suchastherelationshipbetweenthe
risksordiseasesfacedbytheelderlyandthefacilitiesmanagementofhome-basedcare(Leungetal.,
2013),theriskfactorsofelderabuse(Alizadeh-Khoeietal.,2014),andthehealthriskofleft-behind
elderlyinruralChina(Luoetal.,2020),Theeffectsofeducationandageontheriskforcognitive
impairmentin the elderlymigrants (Downer et al., 2018).Existing research literature shows that
scholarsareawareoftherisksofelderlycare,buttheyhavenotanalyzedtherisksofelderlyservices
fromtheperspectiveofthesupplychain.Theservicesupplychaintheoryhasgraduallybeenapplied
tomanyserviceindustries,suchastheconstructionoflogisticsservicesupplychain(Liuetal.,2018),
theevaluationcriteriaforselectingpartnersinthetourismservicesupplychain(Pongsathornwiwa
etal.,2017),thedynamicpricingandtime-to-marketstrategyfortheservicesupplychainofonline
directsaleschannels(Jiaetal.,2019).Theelderlycareserviceindustrychaindevelopsrapidly,and
acompletesupplychainsystemhasbeenformed.Analyzingtherisksofelderlyservicesfromthe
perspectiveofthesupplychainisconducivetoguidingtheoperationoftheelderlycareindustry,
and helping government departments and enterprises to correctly understand the risk factors of
elderlyservicesandimproveriskcopingawarenessaswellasriskmanagementcapabilities.Itisan
importantpartofthedevelopmentandconstructionoftheelderlycareindustry,andasignificant
linkinenhancingtheriskmanagementcapabilitiesoftheelderlycareindustryandmaintainingthe
safetyandstabilityoftheelderlycareserviceindustrychain.Theresearchontheanalysisofelderly
servicesfromtheperspectiveofsupplychainhasjuststarted,andtherearenoscholarsanalyzing
therisksofelderlyservicesfromtheperspectiveofsupplychain.Therefore,itisinnovativetostudy
therisksofelderlyservicesfromtheperspectiveofsupplychain,whichprovidesabasisforrisk
managementintheelderlycareserviceindustry.

Riskassessmentandmanagementisoneofthekeytopicsofmodernservice,Brahami&Matta
(2018)presentGAMETHmethodtoreducetheriskofprojectsguidedbytheknowledgemanagement
process,Gupta&Lawsirirat(2013)developedaframeworkforLTSAsriskmanagementistoreduce
theriskoflong-termserviceagreementsusedtomaintaincapitalintensiveequipment,Linaetal.
(2020)usedBayesianmethodtoanalyzetherisksoffinancialservices,Dutta(2018)presentsan
intervalvaluedfuzzyNumbers(TIVFNs)Modeltocarriedoutinriskassessment.Methodsusedfor
riskidentificationandevaluationincludingFuzzySyntheticEvaluationmethod(Wuetal.,2019),
ArtificialNeuralNetwork(Diazetal.,2020),StructuralEquationModeling(Muniretal.,2020),
FaultTreeAnalysis(Li&&Xue,2019),andsoon.DataEnvelopmentAnalysis(DEA)combined
withBCC,CCRandMalmquistmodeliswidelyusedineconomicefficiencyevaluation(Radovanov
etal.,2020;Copeland&Cabanda,2018),DEAcanalsobeusedtoevaluatethesecurityandrisks
of complex systems and gradually obtained more attention in recent years. Wang et al. (2008)
proposedanintegratedAHP–DEAmethodtoevaluatetherisksofbridgestructuresinordertodecide
themaintenanceprioritiesofthebridgestructures.Olson&Wu(2011)usedDEAtoanalyzethe
internationaloutsourcingrisksinthesupplychainorganizations.Pournaderetal.(2016)adoptedthe
fuzzynetworkDEAmodeltoassessriskresilienceoftheentiresupplychainsandtheirindividual
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