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ABSTRACT

Logisticsfirmsareexposedseveraldomesticandglobalriskssuchasvariabilityindemand,shipment
damages,earthquakes,and terroristattacks.Thepurposeof thisstudy is toprovideanapproach
forselectingalogisticsfirmbasedonlogisticsriskfactorsaccordingtothemanufacturingfirms’
perspectives.Ananalyticalnetworkprocessmethodisutilizedtodetermineriskfactors’importance
levelsandVIKORmethodisusedtoselectthelogisticsfirm.Thestudyresultsshowthatthemost
importantlogisticsriskfactorsarecustomerandsupplier,andtheleastriskylogisticfirmisB.It
canbeconcludedthattheproposedmodelenablesmanagerstoexaminepotentialrisksinfluencing
theirlogisticsactivitiesandselectthelogisticsfirmhavingminimumrisk.
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INTRODUCTION

Intoday’scompetitivebusinessenvironment,companiesattachmoreandmoreimportancetologistics
andreductionoftheuncertaintiesinthesupplychain(Vananyetal.,2009)forfirmperformance
improvement.Suchuncertaintiesreflectundefinedtasksinlogisticssystems,unplannedtime,and
activitieswhichincludeunnecessarycostsandeffortsandtheyarecalledasrisks(Fuchs&Wohinz,
2009).Furthermore,alogisticsriskiscalledasphysicalincidentsimplementedwithoutplanning,
anditmightcauseobstaclesonhavingtherightproductstransportedtotherightplacesontheright
timeandtherightquality,whichmightleadtoproblemsinallkindsofbusiness,informationand
materialflow(Fuchs&Wohinz,2009).Inanotherdefinition,logisticsrisksforfirmsarestatedas
problemssuchasproductionhitch,stockaccessibility,deteriorationinproducts,andmalfunctioning
oftransportation(Cavinato,2004).Whenconsideredfromthispointofview,determininglogistics
riskfactorsandamongthosefactorswhichshouldberesolvedprimarily;developingandapplying
relatedstrategiesandplanshavebecome important.Moreover,manufacturing firms thatuse the
servicesofferedbylogisticsfirmsdesirelogisticsfirmstooperatewiththelowestrisklevels(Rao
&Young,1994).Assuch,manufacturingfirmsregardinsufficienciesinpurchasing,logistics,and
organizational structure, which will cause problems in meeting customer needs, as internal risk
possibilitiesintheirownsupplychain(Zsidisin&Ellram2003).Therefore,risksinthesupplychain
formanufacturingfirmsarerelatedtoinformation,material,productandmoneyamongthesupply
chainparties(Jüttner,2005).
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Inthisframework,increasinguncertaintiesintoday’ssupplyanddemandconditions,shortening
productlifecycles,complexificationofinternationalsupplynetworks,andincreasingcooperation
withlogisticspartnerscausefirmstofocusonsupplychainrisksmoretightly(Christopher&Lee,
2004;Mandal,2016).Formanufacturingcompanies,therelateddevelopmentsincreaseimportance
levelsofriskscausedbytheservicesofferedthroughlogisticsfirms.Inthisregard,ChopraandSodhi
(2004)showedthatthesuccessoftheservicesofferedbylogisticsfirmsarehighlyassociatedwith
understandingboththemainrisksinsupplychainandcompanies’owninternalrisks,andlooking
forsolutions.Fromthisperspective,itcanbeinterpretedthatthesuccessofthesupplychaincan
existwiththeaggregationofeachsupplychainparty’ssuccess.Theservicesofferedbylogistics
firmsmustbeoperatedontimeandproperlyinordernottohavedelaysinproductionprocesses,
unnecessarywaiting,andcustomerdissatisfaction;thus,logisticsfirmselectionisveryimportant
formanufacturingfirms(Dickson,1966).

Theselectingoffirmbasedonlogisticsrisksisacomplexmultiplecriteriadecisionproblem
includingmanyquantitativeandqualitativecriteria.Thepurposeofthisstudyistoofferamultiple
criteriadecision-makingapproachtocreateafirmselectingbylogisticsriskfactors.Forthispurpose,
thelogisticsriskfactorsofthefirmslistedinFortune500TurkeyareweightedbymeansofAnalytical
NetworkProcess(ANP)andtheselogisticsfirmsarerankedbyusingVIKORmethodbasedontheir
logisticsriskfactorsfrommanufacturingfirms’perspectives.

Theremainderofthispaperisstructuredasfollows:Section2providestheliteratureresearch,
section3introducesANPandVIKORmethods,andsection4presentstheresearchmodelofthe
study,logisticsriskfactors’importancelevelsandfirmselecting.Finalsectionyieldsconclusions
andsuggestionsforfuturestudies.

LITeRATURe ReVIew

Literaturereviewisclassifiedintwogroups.Hereunder,thestudiesinwhichlogisticsriskfactorsare
focusedareprovidedfirstly.Secondly,thestudiesinwhichthelogisticsfirmselectionisreviewed
basedonmanufacturingfirmsarerepresented.

Intheanalysisoftherelatedliterature,itleapstotheeyethatdifferentfactorsaretakeninto
considerationandmanyscholarsprovideddifferentlogisticsriskclassifications.VanLandeghem&
Vanmaela(2002)statedthatcustomsregulations,pricechanges,informationdelays,supplierquality
andproductionproductivityarethemainsourcesoftheuncertaintyinsupplychain.Jüttneretal.
(2003)dividedrisksinsupplychainintothreedifferentcategoriesasenvironmental,networkstructure
based,andorganizationalfactors.Cavinato(2004)analyzedlogisticsrisksunderfivetitlesasphysical,
financial,informational,relational,andinnovative.Chopra&Sodhi(2004)analyzedrisksinsupply
chainbasedonthreefactors;supplier,firm,andcustomer.Christopher&Peck(2004)statedthat
supplychainrisksareformedfromenvironmental,demand,supply,processandcontrolrisks.Giaglis
etal.(2004)statedthatlogisticsriskswerecausedbytrafficproblemswithinthecities.Giunipero
&Eltantawy(2004)focusedonfactors;producttechnologylevel,securityneeds,theimportanceof
suppliersandexperienceofsales.Cucchiella&Gastaldi(2006)analyzedsupplychainrisksunder
twomaintitlesasinternalbasedfactors(capacity,customsregulations,informationdelays,internal
organizations)andexternalbasedfactors(competitors,productionfield,politicalenvironment,price
regulations, supplier quality, stochastic cost). Gaudenzi & Borghesi (2006) separately analyzed
deliveryontime,ordercompletion,orderaccuracyanderrorfactorsfortransportation,production,
orderprocess,storageandsupplyprocess.Sheffietal.(2006)statedthatfactorssuchastransportation
capacity,transportationproblems,supplydelays,informationproblems,anddemandproblemspose
risks.Tang(2006)emphasizedtheimportanceofoperationalrisks(unpredictedcustomerdemand,
supplyandcosts)anddeterioratingrisks(earthquake,floats,hurricanes,terroristattacksandeconomic
crisis)onsupplychainriskevaluation.Bogataj&Bogataj(2007)statedthatsupplychainrisksare
affectedby supply,process,demand,control andenvironmental risks.Manuj&Mentzer (2008)
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studiedonfactorsincludingquality,security,transportationtime,expectation,andculture.Tang&
Tomlin(2008)statedthatsupply,process,demand,intellectualproperty,behavioral,andpolitical
risksconstitutesupplychainrisks.Fuchs&Wohinz(2009)usedresources,errors,thecharacteristics
ofaproductandrelationshipwhilerankinglogisticsrisks.Olson&Wu(2010)focusedoncorporate
image,responsibilities,workers’healthandsafety,costreduction,publicrelations,customerrelations,
andproductdevelopmentfactors.Blome&Schoenherr(2011)conductedariskanalysiswithsecurity,
internalaccuracy,externalaccuracy,andstructuralaccuracyfactors.Pfohletal.(2011)evaluated
logisticsrisksintermsofsuppliers,3PLfirmsandcustomers.Samvedietal.(2013)collectedrisks
insupplychainunder the titlesofsupply,demand,process,andenvironmental factors.Hoetal.
(2015)summarizedlogisticsrisksinmaingroupsof;supply,demand,production,financial,macro,
informational,andtransportationbyanextensiveliteraturereview.Fuzzylogic,statisticalmethods,
andmathematicaltechniqueswereusedinthesementionedstudies.Whentheriskfactorsusedin
therelatedstudiesareanalyzed,itisseenthattherelatedfactorscomprisenumericandnon-numeric
criteriawhichwereinterrelatedandobtainedinacomplexstructure.Inthisdirection,itcanbestated
thattheresearchquestionofthelogisticsriskfactorsevaluationcouldbestudiedasamultiple-criteria
decision-makingproblem.Therefore,thecurrentstudycontributestotherelatedliteraturebyincluding
relativeweightsoflogisticsriskcriteriausingANPmethod.

Intheanalysisofprimaryliteratureinwhichtheservicesofferedbylogisticsfirmsareevaluated
intermsofmanufacturingfirms,studiesofDickson(1966);Beck&Lin(1981);Weberetal.(1991);
Arbel&Seidmann,(1985);Bard(1986);Zviran(1993);Ghodsypour&Brien(1998);Tam&Tummala
(2001);Heizer&Render(2006)cameintoprominence.However,noresearchcouldbefoundamong
thesestudiesinwhichlogisticsfirmswereevaluatedintermsoflogisticsriskfactorsandfirmselection
wascarriedoutaMultipleCriteriaDecisionMaking(MCDM)technique.Astakingintoaccountthat
thereisnostudyoffersMCDMapproachforfirmselecting,itcanbesaidthatanothercontribution
ofthisstudytotheliteratureistouseVIKORforselectingthefirm.

MeTHOD

In this section of the study, Analytical Network Process and VIKOR methods are presented,
respectively.

Analytic Network Process
AnalyticHierarchyProcess(AHP),developedbySaaty,isoftenusedinrankingasamethodfor
MultipleCriteriaDecisionMaking(MCDM)problems,anditenablesdecisionmakers’experiences,
informationandintuitiontobeincludedindecisionmakinginahierarchicstructure(Cheng&Li,
2004).Ontheotherhand,asageneralizedversionofAHP,AnalyticNetworkProcess(ANP)enables
creatingmutualdependence relationshipsbetweencriteria, creating feedbackopportunity, and it
showsthisrelationshipinanetwork.Withthesecharacteristics,ANPispreferredinthisstudyas
itfacilitatesdecisionmakingproblemstobeanalyzedmoreefficientlyandreliably(Dolan,2008;
Ravasan&Mansouri,2015).

ANPismainlycomprisedofthreesteps(Nimiera&Saaty,2004;Saaty&Vargas,2006):
Step1: DefiningtheDecisionProblemandEstablishingtheModel

In this step, thepurposeof thedecisionproblem,criteria, sub-criteria,anddecisionmakers
mustbedefinedindetail,anditshouldalsoincludetargetsofthesedecisionmakersandpossible
outcomesofthedecision.Inshort,thisstepiswherethedecisionproblemisdefinedindetailsand
themodelisformed.
Step2: ObtainingPairWiseComparisonMatricesandDeterminingPrimaryVector

Mainandsubcriterionweightsaredeterminedaspairwiserelationshipswhicharepresentedin
themodelandseeninrelationshipmatrixareevaluatedbydecisionmakersonthescaledeveloped



International Journal of Operations Research and Information Systems
Volume 10 • Issue 3 • July-September 2019

34

bySaatyandalsoused inANP.Then,weightedsupermatrix isobtained includingallpairwise
comparisons.
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Step3: EstablishingandAnalyzingSuperMatrix
Ifthetotalofsupermatrixcolumnsisnotequaltoone,normalizationprocessiscarriedout

inordertoequalizecolumns’totaltoone.Then,(2k+1)powerofsupermatrixistakentoequalize
importancedegreestoapointandthismatrixiscalledlimitmatrix.Theprioritydegreesofeach
criterionaredeterminedinmatrix1.

Matrix 1.Vikor
VIKOR(VIseKriterijumsaOptimizacijaIKompromisnoResenje),developedbyOpricovicand

basedon the ideal solutionapproximationmeasure, isamultiplecriteriadecision ranking index
(Opricovic&Tzeng,2004).ItisanMCDMtechniquewhichfocusesonrankingamongalternatives
andmakingaselectionwhentherearecontrastingcriteria(BüyüközkanandRuan,2008).Thepurpose
ofthemethodistorankandultimatelyreachacompromisesolution.Compromisesolution,proposed
byYu(1973)andZeleny(1982)forthefirsttime,istheclosestpointtotheideal,andcompromise
refers toreachinganagreementonconsensus(Vahdanietal.,2010).VIKORispreferredin this
studysinceitofferscloserresulttotheidealinrankingalternativesinMDCMproblems(Opricovic
andTzeng,2007).The5stepsofthemethodarefollowing(Opricovic&Tzeng,2004;Opricovic&
Tzeng,2007;Linetal.,2013):
Step1: Establishingthebest(fi*)andtheworst(fi

-)criterionvalues
Thebest(fi*)andtheworst(fi

-)criterionvaluesaredeterminedafterestablishingadecision
matrix(i=1,2,…,n.).

fi
* =maxj fij 

fi
−=minj fij  (2)

Step2: CalculatingSjandRjvalues
SjandRjvaluesarecalculatedfor(j=1,2,…,J).SjandRjvaluesshowaverageandtheworst

groupscoresforalternativej.
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Step3: CalculatingQjvalues
Qj(j=1,2,…,J)values,establishedwithformulano(5)foreachalternativedependingon

evaluationcriteria,showmaximumgrouputility.

S*=minjSj
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S-=maxjSj
R*=minjRj

R-=maxjRj (5)

Intheformulaabove,S*andR*showminimumSjandRjvalues,andS-andR-showmaximum
SjandRjvalues.Thevalueqrepresentstheweightforstrategy,providingmaximumgrouputilityand
(1-q)representminimumregretweightsoftheopponents.Acompromisesolutionmightbeobtained
withthemajority(q>0,5),“consensus”(q=0,5)or“veto”(q<0,5).
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Qjiscalculatedusingtheequation(6)inwhichtheparametersareincluded.
Step4: RankingSj,RjandQjvalues

Threerankinglistsareobtainedwhererankingamongalternativesareestablishedasranking
Sj,RjandQjvalues.
Step5: EstablishingAcceptableAdvantage(C1)andAcceptableConsistency(C2)Sets

Alternatives are rankedby sorting �Qi  values in increasingorder.Alternative ranked first is
compromisedsolutionifthefollowingconditionsaresatisfied.

Condition 1 - Acceptable advantage: Q Q j
A A2 1 1 1( ) ( )− ≥ −( )� / ,whereQ

A 2( )
isalternativeinsecond

positionofrankinglistandjisnumberofalternatives.
Condition 2 - Acceptable stability in decision-making:Alternative A 1( ) mustalsobethebestwhen

rankedbySand/orR.

Aseriesofcompromisesolutionsisproposedunlessoneoftheaboveconditionsissatisfied.
Thesetofcompromisesolutionsisasfollows;

1) Alternatives A 1( ) and A 2( ) ifcondition1issatisfied,butcondition2isnot.
2) Alternatives �A 1( ) ,A A

M2( ) ( )…, ., ifcondition1isnotsatisfied.NotethatA M( ) isdeterminedby
relationQ Q

A A
M( ) ( )− < −( )1 1 1/ j formaximumM.

APPLICATION

Theapplicationstepsofthestudyconductedforthepurposeofofferinganapproachtoselecting
logisticsfirmareprovidedinFigure1.Inthisstudy,firstly,theweightsofthelogisticsriskfactors
aredeterminedonthebasisofexpressionsoflogisticsfirmsbyusingANP,secondlyfirmsareranked
byVIKORaccordingtologisticsriskfactorsbasedonmanufacturingfirms’perspectives.

Identifying the Problem and Determining Criteria
Thisstudyproposesanapproachfordetermininglogisticsriskfactorsandrankingbythesefactorsof
logisticsfirms.Basedontheliteratureresearch,thecriteriapresentedbyFuschandWohinz(2009)
areadoptedinthisstudy.Thesecriteriaareasfollows;Logisticsrisksources(Materialflowsystem,
informationflowsystem,suppliers,customersandenvironment),logisticsriskerrors(Humanerrors,
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technicalerrors,organizationalerrorsandforcemajeure)andlogisticsriskcharacteristics(Value,
volume,weight,specialapplicationrequests,commitment,honesty,andsubstitutionability).

establishing Relationship Matrix and Research Model
Relationshipmatrix,whichshowsthecorrelationbetweenthecriteria,andconstitutesthebasisof
ANPsurvey,isdeterminedbyANPexpertgroup(thefirsttwoauthorsofthisstudyandtwologistics
serviceproviderfirms’representatives).Accordingly,theresearchmodeliscreatedasinFigure2.

Determining Pairwise Comparison Matrices and Priorities
TheANPsurvey(AppendixA)createdinthepreviousphaseofthisstudyissubmittedtorepresentatives
of9logisticsfirmslistedinFortune500Turkey2015.TheobtainedresultsaretransferredtoSuper
Decisionspackageprogram,thustheprioritiesofthecriteriaaredeterminedaspresentedinTable1.

Accordingtothedegreeofimportance,themaincriteriaarerankedas;logisticsrisksources,
logisticsriskerrors,andlogisticriskcharacteristics(Table1).Additionally,customerappearsasfactor
thathasthehighestlevelofimportance,andfollowedbytheriskfactorsofsupplier,environment,
humanerrorsandtechnicalerrors.Tochecktheinconsistencyindecisionmaking,theconsistency
ratio(CR)oftheproposedmodeliscalculatedforallpair-wisecomparisonsanditisfoundthatit
variesbetween0.06-0.09,whichiswithinthetolerablelimit(Agarwalet.all,2006).

Firm Selection
Takingintoconsiderationtheimportancelevelofthelogisticsriskfactors,VIKORmethodisused
inthisphaseinordertoselectthefirmwhichhasthelowestleveloflogisticsrisk.VIKORsurvey
issubmittedto7manufacturingfirmslistedinTurkey’sfirst500industrialfirms,announcedbythe
IstanbulChamberofIndustry,andworking/workedincooperationwiththerelatedlogisticsfirms.
Formulas(2)-(6)areusedrespectivelytoobtainVIKORresults.Accordingtologisticsrisklevels,
thefirmsarerankeddependingondifferentvvaluesinTable2.

Figure 1. The application steps of the research
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AccordingtoTable2,firmBishasthelowestlogisticsrisklevelamongallvvaluesandis
followedbyAandH.Onthecontrary,FirmEhasthehighestlogisticsrisklevelforallvvalues.
However,therankingsofC,D,G,andIfirmsdifferbasedondifferentvvalues.

CONCLUSION

Firmshavebeentryingtodecreasetherisksinsupplychaininordertoincreasetheireffectiveness
since1990s (Vananyetal.,2009).Thisefforthasbrought forward thequestionof“howcanwe
operateourlogisticsactivitieswithlessrisk”?Startingfromthepointofviewthatinordertobeable
toanswerthatquestionaccuratelythepossiblerisksoflogisticsactivitiesareneededtobeevaluated
altogether,aMCDMmodelsuggestionisaimedtodetermineimportancelevelsoflogisticsriskfactors
andtoselectthelogisticsfirmwithlowestlogisticsrisk.Forthispurpose,ANPmethodisusedfor
weightingtheriskfactorsandVIKORmethodisusedforfirmselection.

Byanalyzingthepreviousstudies,itcanbestatedthatthisstudymakesacontributiontothe
existingliteratureintwodifferentaspects.Firstly,itweightslogisticsriskfactorswithANPmethod.
Secondly,itusesVIKORmethodforthelogisticsfirmselectionbyconsideringlogisticsriskfactors.
AccordingtotheANPresults,customerandsupplierarethelogisticsriskfactorsthathavethehighest
leveloftherelativeimportance.Duringtheinterviewsconductedwithlogisticsfirmrepresentatives,
customerisclaimedasthemostimportantfactorwhichpreventslogisticsactivitiestobeoperated
flawlessly.Theuncontrollablestructureofcustomerattitudesandtheirever-changingexpectations
areattributedtothisfactor.Manuj&Mentzer(2008)emphasizedtheimportanceofcustomerand
supplierintermsofthelogisticsrisks,similartothecurrentstudy.Additionally,substitutionability
whichhasthelowestlevelofimportance.

Figure 2. The research model
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IntheanalysisofVIKORresults,Bisfoundtobethemostpreferredlogisticsfirm.Inother
words,itisthelogisticsfirmwhichhasthelowestleveloflogisticsrisk.Thisresultisalsovalidwith
differentvalues.TheobtainedresultisalsoparallelwiththefactthatBisplacedintheupperranks
inFortune500Turkey2015listwhichismadeaccordingtofirms’netsalesprofits.

Table 1. Relative significance levels of logistics risk factors

Criteria and Sub Criteria Normalized Priorities Limited Priorities

Logistics risk sources (0.428)

      ●Materialflowsystem 0.110 0.047

      ●Informationflowsystem 0.141 0.060

      ●Supplier 0.248 0.106

      ●Customer 0.266 0.114

      ●Environment 0.235 0.101

Logistics risk errors (0.337)

      ●Humanerrors 0.371 0.097

      ●Technicalerrors 0.302 0.094

      ●Organizationalerrors 0.201 0.088

      ●Forcemajeure 0.126 0.058

Logistics risk characteristics (0.235)

      ●Value 0.116 0.027

      ●Volume 0.138 0.032

      ●Weights 0.154 0.036

      ●Specialapplicationrequests 0.179 0.042

      ●Commitment 0.134 0.031

      ●Honesty 0.158 0.037

      ●Substitutionability 0.121 0.028

Table 2. VIKOR Results

Firm Q1(v = 0) Q2(v = 0.25) Q3 (v = 0.5) Q4(v = 0,75) Q5(v = 1)

A 0.143(2) 0.178(2) 0.201(2) 0.229(2) 0.251(2)

B 0(1) 0(1) 0(1) 0(1) 0(1)

C 0.384(5) 0.378(4) 0.403(4) 0.447(5) 0.469(5)

D 0,542(7) 0.498(6) 0.582(7) 0.602(7) 0.628(7)

E 1(9) 1(9) 1(9) 1(9) 1(9)

F 0.624(8) 0.645(8) 0.657(8) 0.667(8) 0.685(8)

G 0.357(4) 0.398(5) 0.426(5) 0.420(4) 0.442(4)

H 0.256(3) 0.282(3) 0.300(3) 0.324(3) 0.341(3)

I 0.441(6) 0.502(7) 0.497(6) 0.513(6) 0.554(6)
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Thefactthatthelogisticsriskfactorsusedinthestudyareobtainedfromasinglestudyand
consequentlyallcriteriaintheliteraturecouldnotbeincludedcanbestatedasanimportantlimitation.
Additionally,itshouldberememberedthatsubjectiveanswersofevaluatorsofANPmethodmight
differentiateinanytime,bythenatureofthemethod.Anotherlimitationcouldbehighlightedisthat
thenumberoftheVIKORsurveysconducted,whichislimitedto7manufacturingfirms.

Therelatedliteratureandthecurrentstudyclearlyshowthatageneralframeworkforlogistics
riskfactorsshouldbecreatedwithfuturestudiesthatgatherideasoflogisticssectorstakeholders
(firmsoutsourcinglogisticsservices,logisticsserviceproviders,non-governmentalorganizations,
academicians,andpublicsectorrepresentatives).Theproblemofselectingthebestlogisticsfirm
basedonlogisticalriskbyweightingthelogisticriskfactorsshouldbeanalyzedconsideringthe
interactionoftherelatedfactorsintermsofthecriteriaconsidered.Thatis,asub-criterionofany
maincriteriathatisthoughttobeeffectiveinsolvingtheproblemcanaffectasub-criterionofanother
maincriteria.Forthisreason,AnalyticNetworkProcess(ANP)enablescreatingmutualdependence
betweencriteria,creatingfeedbackopportunity,anddemonstratingthisrelationshipinanetwork.
Onthegroundofthesecharacteristics,theANPmethodispreferredinthisstudy.However,different
MCDMmethods(TOPSIS,ELECTREetc.)canalsobeusedinfuturestudiesforfirmselectionor
MCDMmethodscanbeexpandedbyaddingfuzzylogicandtheobtainedresultscanbecompared
withcurrentresults.
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APPeNDIX A: A SAMPLe PAIRwISe COMPARISON 
MATRIX FOR THe ANP SURVey

WhichoneismoreimportantintermsofLogisticsRisks:

Table 3. Logistics risks

Logisticsrisk
sources 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Logisticsrisk

errors

Logisticsrisk
sources 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Logisticsrisk

characteristics

Logisticsrisk
errors 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Logisticsrisk

characteristics


