
DOI: 10.4018/IJAL.2019010101

International Journal of Applied Logistics
Volume 9 • Issue 1 • January-June 2019


Copyright©2019,IGIGlobal.CopyingordistributinginprintorelectronicformswithoutwrittenpermissionofIGIGlobalisprohibited.



1

Traceability in the Supply Chain
John Francis Kros, East Carolina University - College of Business, Greenville, USA

Ying Liao, East Carolina University - College of Business, Greenville, USA

Jon Frederick Kirchoff, East Carolina University - College of Business, Greenville, USA

James E Zemanek Jr., East Carolina University - College of Business, Greenville, USA

ABSTRACT

Traceability in firms’ supply chain operations has become increasingly important today, calling
forgreaterscrutinyandtransparency.Firmshaverespondedbyincreasingandimprovingproduct
traceabilitythroughouttheirglobalsupply.Traceabilityisasignificantbenefittofirms.Areasaffected
includequalitycontrolandproductsafety,trackingproductrecalls,andreverselogistics.Researchdoes
existontheimportanceandbenefitsofimplementingtraceabilityinitiativesbutinverytargetedareas.
Inaddition,missingfromtheliteratureistheimportantdiscussionofwhatfactorspredicatefirmsto
implementtraceabilityinitiativesbeyondthoseprescribedbylawandhowindustriesotherthanvery
specificcategories,createandimplementeffectivetraceabilityinitiativesthroughoutthesupplychain.
Inturn,thepurposeofthisresearchistoinvestigatetraceabilitytogaingreaterunderstandingofwhy
firmsimplementtraceability&whatactionsorinitiativesleadtogreatertraceabilityeffectiveness.
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INTRodUCTIoN

Globalsupplychaintraceabilityhasbecomeanincreasinglyimportantissueinrecentyearswith
calls forgreater scrutinyand transparency (Steven,2015;MacCarthyetal.,2016).Government,
media, industrygroups,suppliers,customers,andfirms themselvesareall interested inadeeper
understandingofhowfirmsmanagetheirglobalsupplychainsintermsofinformationexchange
(Silverstro&Lustrato,2014),qualitycontrol(Chenetal.,2014),suppliermanagement(Handfield
etal.,2015),disruptionavoidance(Kleindorfer&Saad,2005),andriskmanagement(Grötschet
al.,2013).Recentsupplychainsafetyandsecurityissuesindifferentindustries,includingrestaurant
(e.g.,Chipotle),pharmaceutical(e.g.,Heparinissue2008),consumerfood(e.g.,e-coliinhamburger),
andenergy(e.g.,oilrailcars),havefurtherexacerbateddemandsthatfirmsimprovesupplychain
traceability.Asaresult,firmshavestartedtoincreaseandimproveproducttraceabilitythroughout
theirglobalsupplychainsinordertohavereadilyavailableinformationforinternaluseandtosatisfy
stakeholderdemands(Shafiqetal.,2014).

Alonghistoryofresearchexistspertainingtoagriculture,foodnetworks,andthefoodsupply
chainoverall (Fearne,1998;Mattevi&Jones,2016).Targeted informationsystemsresearchhas
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studiedthetraceabilityabilitiesofsoftware,whichtendstofocusonversionupdates(e.g.Ramesh
&Jarke,2001). In thecontextof these industries, traceabilityhasbeenextensivelystudiedfrom
differentperspectives,includingtheimportanceandbenefitsofimplementingtraceabilityinitiatives
(Fearne,1998;Mattevi&Jones,2016).Also,traceabilityisasignificantbenefittofirmsintermsof
managingqualitycontrolandproductsafety,trackingproductrecalls,andoptimizingreverselogistics
processes(Chenetal.2014;Daietal.,2015).Recently,therehasbeenmoreresearchcoveringtools
toeffectivelyandefficientlymanagetraceabilityinthesupplychain.Informationtechnologiessuch
asRFIDhavebecome importantenablers for tracingproducts/services through thesupplychain
becausetheypromiseimprovedspeed,transparencyandsecurityofinformationsharing(Jakkhupan
etal.,2015;SAE,2015;U.S.HouseofRepresentatives,2007).Serializationisanothertrack-and-trace
systemadoptedbythepharmaceuticalsupplychaintoextendtheidentificationofdrugsdowntothe
individuallevel,sothateachunitcanbetracedfromitsorigin(Malleshetal.,2015).

Yet,forallitspurportedbenefits,traceabilitycanbedifficulttoimplementbothinternallyand
acrossthesupplychain.Implementationisdifficultbecauseofthecomplexanddynamicfactorsthat
areinherentintoday’sglobalbusinessenvironment.Firmsoftenstruggletoobtaincritical,accurate,
anduptodatelogisticsinformationfromsupplychainpartners(Mattevi&Jones,2016).Also,the
breadthofthewayscompaniesreceiveandutilizeinformationdiffersfromfirmtofirmandsupply
chaintosupplychain(Mattevi&Jones,2016).Finally,somefirmsandindustriesfeelsignificantly
greaterpressurethanotherstoimplementtraceabilityinitiativesintheirsupplychainsbecause[1]
theyhavehighproductandsupplychaincomplexityandrisk;or[2] theyareinthesectorswith
regulationsgoverningdocumentedtraceabilityprocesses(e.g.pharmaceuticalsandfoodproducts).
Regattierietal.(2007)proposethatageneraltraceabilityframeworkforfoodproductsconsistsof
fourpillarsofproductidentification,datatotrace,productroutingandtraceabilitytools.Basedupon
Regttierietal.’sframework,Huetal.(2013)analyzetheimplementationofatraceabilitysystemin
thevegetablesupplychaininChina.

Practicesinthefoodindustryoftenrequiretraceabilitybeconsideredanintegralpartoflogistics
managementincludingreverseflowandstorageofgoods,services,andrelatedinformation(Bosona
&Gebresenbet,2013;Kumaretal.,2015).Yetstreamliningreverselogisticsprocesshastraditionally
beenseenasalowprioritybecausecollection,reuseandreprocessingofreturnedmaterialsrequire
integrationatvariouslevelsofasupplychain.Whenproductsaremovingagainstthenormalflow,
processintegrationbecomesachallengeacrossorganizationalboundaries.Atraceabilitysystemcan
beaneffectivemechanismforreverselogisticsasit[1]facilitatestoestablishastandardoperating
proceduresothatacompanycanactquicklytohandleareturnwithreducedcostsinreverselogistics
(Kumar et al., 2015); and [2] assures visibility and traceability of information and responsive
communicationamongconsumers,employees,suppliers,governmentagencies,andotheraffected
participantsalongasupplychain.Thisiscriticaltoefficiencyandeffectivenessofreverselogistics,
andthereputationandimageofacompanyaswell(Bosona&Gebresenbet,2013).

Although previous studies have demonstrated that traceability system implementation is a
complextask,thetraceabilityliteraturestilllacksinimportantdiscussionofwhatfactorspredicate
firms tocreateand implementeffective traceability initiatives throughout thesupplychain.This
isparticularlyofinitiativesbeyondthoseprescribedbylawandinspecificindustries(e.g.,food/
agriculture/informationsystems/electronics).Thus,thepurposeofthisresearchtwo-fold:First,to
investigatewhyfirmsimplementtraceability,inadditiontoregulatorymandates,andsecond,tobetter
understandwhichactionsorinitiativesleadtogreatertraceabilityeffectivenessinacross-sectionof
firmsindiverseindustries.Weaddressthisdualpurposebyusingcontingencytheorytohelpexplain
traceabilityinitiativesinfirmsviafivedimensionsoftraceability:topmanagementsupport(TMS),
nonconformingprocessmanagement(NCPM),lottraceability(LT),andinternal(ITP)andexternal
traceabilityprocesses(ETP).

Thenextsectionreviewstherelevant literatureontraceabilityandintroducesthetheoretical
backgroundofourresearch,followedbydevelopmentoftheresearchhypothesis.Then,wediscuss
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