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SupplyChainManagementand
TraeeabilityofFoodasanlncemtive

HiroyukiShiraishi

1.Imtroduction

Japanesecompaniesarenow forcedtogropeforawaytosurviveinthe

globalcompetitionduetotheriseofthedeveloplngcountrieswherelaborcost

isquitecheap･Inotherwords,todayapresslngneedforJapanesecompanies

istoestablishanewbasisofcompetitiveadvantageascompaniesofdevelop-

ingcountriesgaincompetitivecapabilityinproduction.

An effectivelong-rangestrategyforJapanistoconvertthebasisofcompeti-し

tiveadvantagefromthetraditionalfactorssuchascapital,equlPment,andman-

uallaborintootherfactors,whileSCM isquiteeffectiveonoptlmlZlng

production.TherefわreitcansafelybesaidthatSCM isthebestwaytokeep

competitiveadvantageoftheJapanesecompanies.Becauseamanufactureris

facingadifflCultythatalmostalloftheeffortsincost-cuttinghavereachedthe

limits,itisnottoomuchtosay血atitistheonlybreakthroughtokeep

Japanesecorporatecompetitiveness･

InSCMtheeffectofoptimizingproductioninquantityhasatendencytobe-

comegreaterasparticipatlngretailersincrease･Sothebuilderofanetworkfわr

SCM mustpersuadeasmanyretailersaspossibletotakepartinit,andneeds

toensureproperbenefitstoalltheparticipants･Thisstudywillshowthataccu-

rateinformationontheproductionhistoryanddistributioncareerofgoods,es-

peciallyoffTood,canbeapowerfulincentivefortheretailers,becausesecurlng

foodsafetyhasbeenoneofthemajorconcemsformanyconsumers･
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Butso-CalledtraceabilitytechnologywhosetypicalexampleisRFID(Radio

FrequencyIdentiflCation)isnowunderdeveloped,thatistosay,whenacom-

panydeploystheteclmologyactually,obstaclesexist,includingdifficulty with

accuratetagreadingsbasedontheusageenvironment･Inorderthatthecom-

panymayuseitasthereliablebasisofSCM,themanufactureroftheRFID

tagmustconductcontinuousexperimentsonratiosofthetagread-offinanen-

vironmentclosetoactualusageconditions.ThispapershowsDaiNippon

Printlng'strialasaremarkablecaseofsuchan attempt.

2.EffectofSCM

Toremovepossibilityofrunningoutofstockandtoavoidoverstockingare

incompatiblewitheachother.ItiswidelyacceptedthatoneofSCM'smajor

objectivesistobalancethetwoconflictinggoalsofmanagement.MinimlZlng

urmecessaryInventorycouldleadtocostreduction.InitssenseSCM isanef-

fectivesolutiontocutcostandtooptimizeproductioninquantity.

TodayltisdifficultforJapanesemanufacturerstoensureprofitsbasedonso-

calledeconomiesofscale.TheyareconfrontedwithadifflCultythatalmostall

ofthemanagementstrategiestocuteverypossibleproductioncosthavecome

toadeadlock.Also,theyarefacingadifficultyoftheagingsocietywithade-

Creaslngbi血rate.

Thereforeitisnoexaggerationtosaythatitistheonlybreakthroughwhich

keepsJapanesecompaniesTcompetitivenessandpromisestheirsuccessinthefu-

ture.TheeffectofoptimlZlngProductionquantitativelywhichSCM produces

tendstobecomegreaterasparticipatingretailersincrease,becauseproduction

processandmarketdemandsshouldbesynchronizedinordertoreduceinven-

tory(Christopher,1997;Beech,1999),andthesynchronizationcanneverbe

achievedwithoutaconsistentmanagementandcommonageofinfbmationin

theproduction/distributionchainfrom toptobottom (GISPR1,2005)･Sothe

builderofanetworkf♭rSCM hastopersuadeasmanyretailersaspossiblet0
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takepartinlt,andneedstoensureproperbenefltStOalltheparticipants.In

otherwords,providingsomeincentiveisimportantwhenthebuilderinvitesre-

tailerstoJOlntheSCM network,anditistoform aTwin-winrelationship'in
●●

thesupplychainasaresult.

3.TraceabilityofFood

Japaneseconsuners'faithinthesafety oftheirfoodhasbeenshakenre-

cently,partlyduetothespreadofnewdiseaseslikeBSEandavianflu,which

hascertainlyarousedakindofsocialunrest.Securingfoodsafetyhasbeenone

ofthetopconcemsformanyconsumerslatelylnSuchacontext.Itisabig

changeintheenvironmentsu汀Oundinglogisticsandretailbushess.Atpresent

thereisahighdemandforfToodtraceabilitythatcanprovideretailersandcon-

sumerssomeaccurateinfomationontheproductionhistoryanddistributionca-

reeroffood(seethefigureonthenextpage).

Inaddition,theretailersgenerallyhopetograsphowwidely血edamagehas

beenspread,quicklyafterthecausehasbeenfoundwhenafoodaccidentoc-

curs(UbiquitousID Center,2004).Thenaftergraspingittheyaretoremove

也egoods丘omtheshelvesandwith血awthesoldones丘omthecustomersde-

pendingonthesituation.

Accordingly,ifthebuilderofanetworkforSCM reahzesfoodtraceability

there,itwillincreasetheretailerswhichtakepartinit.Inotherwords,histori-

caldataconcemingfoodstoensuresafetyisapowerfulincentivefortheretail-

erstoJOlntheSCM netwo血

4.TraceabilityandRFID

Inaubiquitousnetworksociety,ascomputersautomaticallyidentifytheloca-

tionsofvariousthingsintherealworldmdpeめ- processlngOfinfわ-ation

concemingspeciflCitemsandlocationdata,thefunctiontoidentify physica1
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DataLeft:HighConcem(%) Right:Concem(%)Source:SurveyResultsforFoodSafe

tyAwarenessbyFoodSecurityBureauJapan(May2005)Figure1 FoodSaf

etyAwarenessandTraceabilityObject

sintherealworldisconsideredasamust.Forthesepurposes,theubiq-u

itousIDteclmologiesgiveuniquemmbers,namely,ubiquitouscodes(ucodesfor

short)toeveryphysicalobject.IfucodesareglVentOeverySlnglephysic

alobject,itwillbepossibletomanageinformationthatisunlquetOindividual

objectsevenofthesameprod-ucttype,suchaswhentheyweremadeandwhat

deliveryroutetheytook･Inshort,itwillrealizetracingthem (YRPUbiquitous

NetworkingLaboratory,2005).Toactualizetraceability ofvariousgoods,amechanism
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Currently,RFIDtagsthatsupportanon-contactcommunicationfunctionand

areutilizableasaucodetagarebroughttointemationalattention(Ubiquitous

IDCenter,opcit.).Theyhaveawiderangeofapplicationsindistribution,trac-

inggoodsandreducinginventoriesPagumo,Nakajima& Okano,2001).

AlthoughtheRFIDtagsareveryusefulinSCM inthismarmer,theyhave

notyetattainedcompletetraceability.As foralmostallofthegoods,clothes,

shoes,tableware,andpartsofamachine,forinstance,evenifthetrackingrate

isnotonehun血edpercent,ifitseemstobehighenough,retailersareo洗en

satis丘edwithit.Butthetraceabilityoffわodisanothermatter.Thetrackingrate

underahundredpercentismeaninglesshere.Apart&omtheothergoods,as

concemsfoodretailersandconsumersdemandfaultlessread-offstrongly.Food

traceability isaneffectiveincentivefortheretailerstojoinaSCM network,

whilethebuilderofthenetworkisforcedtokeepperfectionintraclngfわod.

5.DaiNipponPrinting-sTrial

InorderthatacompanymayusetheRFID tagsastherehablebasisof

SCM,continuous testsonratiosoftagreadl0ffinanenvironmentclosetoac-

tualusageconditionsmustbeconducted.Aremarkablecaseofsuchanattempt

isDaiNipponPrintlng'strial.

DaiNipponPrinting(DNPfわrshort)hasonehundredandthi吋 yearsoftra-

ditionintheprintingbusiness(seetheattachedtable).Todaytheirbusiness

coversawideFleld,andthecompany-sarmualtumoveramountstoaboutone

trillionandfourhundredbillionyen.
●●

DNPhasdevelopedACCUWAVEseriesoforlglnalRFIDtags･Theyhave

functionsoftraclngtheproduction,processlng,anddistributionoffoods,and

multi-sensortagsofthemmakeitpossibletomonitortheproductsfstoragecon-

ditions(DaiNipponPrinting,2005a)･

haddition,DNPopenedthe-lICTagSCM SolutionCenter-Iinltabashi-ward

inTokyo.Itisanexperimentalfacility forlogisticsmanagementusingthe
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CorporateName:DaiNipponPrintlngCompanyCo.,Ltd.
Establishedin:1876

Incorporatedin:1894

Headquarters:Ill-I,IchigayaKagacho,ShinjukuWard,Tokyo

BusinessAreas:Printing,PackagingProducts,ProjectionScreens,

SemiconductorComponents,DecorativeMaterials,etc.

C叩ital:114billionyen

Employee:35,596

Sales:1,507billionyen

OrdinaryProfit:124billionyen

(Asof血eendofMarch,2006,consolidated)

Table1 ProfHeofDaiNipponPrinting

RFIDtags.

AccordingtoourinvestlgationtotheDNP.SKansaiDepartmentofPackaglng

andcollectedmaterials,thecompanyenteredonthegradualintroductionof

evaluationequipmentfrom2004,andinitiateddevelopingevaluationmethodol0-

gleSforuseinspeciflClogisticsenvironments.Thecompanyhascamiedoutnu-

merousexperimentssincethatphase,andbybuildinguprelevanttechnologleS
●

andknow-howhasbeenabletoestablishsimulationtestmethodologleSina

fieldsettlngaimedattheintroductionoftheRFIDtags.ThefoundationofIC

TagSCM SolutionCenteristhef血itoftheseefforts.

InJapan,withtheamendmentstotheRadioLawDirectives,ithasbecome

possibletomakefulluseofUHFbandinRFID.Theobjectiveofthecenter

istoselecttagreadersandsetuptheappropriateenvironmentf♭rtheiruseby

mockingupspeci丘clogisticsenvironments,andconductingRFIDtagreaderex-

perimentsbeglnnmgWithUHFbands.

Inthisexperimentalfacility theyintendtodeveloptraceability systemsthat

aretailoredtotheenvironmentsinwhichindividualitemsareused,suchasag-

ricultural,industrial,ormarineproducts･SuchequipmentaSconveyorbelts,
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palettesandforkliftsarearrangedinthecenter,makingitpossibletorepro-

ducethemajorsettingsinvolvedinanysetoflogisticsoperationsfaithfully･

Makingadetailedexplanationabouttheconveyorbelts,theyusemostpreva-

lentfb-sthatcompnsebelts,rollers,andchains,whichallow也em tocom-

paretheread-off ratiosineachdifferentformat.Theconveyorbeltsthey

introducedoperateatupto180meterspermimte,也emostr叩idofanyRfID

tagtestingfacility,makingitpossibletotestvariousfactorsincludingspeedof

passagepastthetagreader,theangleorthereader,thepositionatwhichthe

taglSattachedtothegoods,andtheoptimaldispositionofgoodsonthecon-

VeyOr･

6.OrganizationalCharacteristicofDNP

Inordertocanγouttheexperimentsstatedabove,thecompanyshouldhave

agreatvariety ofknowledge,thatistosay,knowledgeofelectronicdevices,

beltconveyorsystems,assemblylineoperations,andsoon.Theonlycompany

thathassuchbowledgecandotheexperiments.

DNPrespectsdiversityandcreatingknowledgethroughintegrationofdiver-

sity.Theymakeanefforttocultivateanemergentevolutionalculture,namely,

anorganizationalclimatewhichstirsupthemoralofeachemployee,activates

theirindividualcreativity,andpromotesthemtofullyapplythecreativity.

AIso,theresearchfacilitiesofDNParelinkedwiththeteclmicaldepartments

ofthevariousproductionfacilities,thecustomers(i･e･clientcompanies),and

othercompaniesexceptthecustomers,so血at血eyc弧 CreateSOlutionstore-

solveissuesonthefrOntlineofproductionandlogistics(DaiNipponPrinting,

2005b).Ac山allyDNPconductedsomeofthelogisticsmanagementtestsstated

inthefbmerchapter,thetestsontrackingcontainersloadedwithbeverage-use

PETbottles,forinstance,cooperatlngWithseveralsoft-drinkmanufacturers,

NTTComwareCo叩Oration,andSunMicrosystems･Theytakeadvantageof

knowledgeandexpertisethattheyhaveaccumulatedinthisprocess,byuslng
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ittodeveloponglnalequlpmentandsystemswhichallowthemtoo脆rincreas-

1nglyeffectivemanufacturingandloglSticstechnologleS･

Thus,basedonthecorporatephilosophyofrespectingdiversity,underthe

free,openanddynamicculture,theyaretryinghardtogathertogethertheir

variousknowledgefromtheinsideandtheoutsideofthecompanytocreatethe

bestproducts,tomaximizethesyntheticcapability.

7.Conclusion

Acertainelectricalequlpmentmanufacturerannouncedonalargescalethat

theysucceededindevelopingaprototypeforthesmallestRFID taginthe

world(0.3sq.mm ),andthattagproductionefflCiencywasdramaticallyin-

creasedbyemploylngadesignwheretheelectrodesaredeployedontheupper

andundersideofthetag.

Insuchamanner,todaymanymanufacturersofRFIDtagsareveryeagerto

miniaturizethem andtoimprovetheirproductionefficiencystrateglCally.Such

strategleSareimportantandeffectiveinthedevelopmentoftheotherdevices,

tobesure.

ButwithregardtotheRFID tags,itisextremelydoubtfulwhethersuch

strategleSarerightornot.Tobefrank,wecamothelpstatlngtheyarewrong.

SCM isquiteeffectiveonoptlmlZlngProductionquantitatively.Thereforeit

isnoexaggerationtosay血atSCM istheonlywaytokeepcompetitiveadvan-

tageofJapanesecompanies,whiletraceabilityoffわodwillbecomemoreand

moreimportanthereaRerinrelationtoit.Totellthetruth,thinkingoffood

traceability,raisingthetracingratioisamatterofgreaturgency,anditneeds

variouslmowledge.
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