LOGISTICS SERVICE PROVIDER PERFORMANCE MEASUREMENT:
A CONCEPTUAL FRAMEWORK

aavara fov Lognaics Resaaish (GLR), Tharmmasal Busvaess Sofonl
Fhammasal Linversity

Fodl Chan
Excalancs Canlra o Logales and Supply Chan Manspaman),
Ceianng Ma Lsverady, Thavand

Acconding b Mantzar and Koenrad (1991 ) tha evabslion of pafamands B A vilal mansgenial Lncien,
Thers ars many masons a8 ooshy Teme meases Seie perfermance. Some examples foud 0 the
IFerature ans b see progress, dentity socoess, report pedomance, evaluste perfomance, confirm
whal is already known, reveal what & nol nosn, undersiand ocpembing prooesses, assist oparational
personned, identity problems and bodenecks, form new chieclives and argels, detemmining fulure
coures of aclion and W confimm prioriias (Gunnieakaras al Al 2004; Holmbserg, 2000; Kennatiy and
Mty 2003)

The purpose of his paper is 1o provide a comprehensive and innovative perioemance measuremenl
frammasodk for A logsiics sarvice provider. Tha immewsori S suppored inoa thonough revision of tha
seiiing lisralune reganding perlormancs ndicalon spslam, wilth padiculady sgnificant doman in the
fiakd ol kgislicn s Tggid Irans por,

Tris paper = separated indo 2 main sectons. The finst sschion wil discuss The syslematc revies
mathodology of the logistics pefomance measuement lomium for kogishios senice provider
comiined wilth a citafion retwork analysis approach. Than, e indings of the resies Wil be prosenied
tcigh B wse of #a Pajel solteam ard conchsions will Ba derved, While ihe 2 secion, A
concaplual Fecry buiding B wsed 1o desslop a kamewor® rapmssnting a theary of logslics erice
provebder periormancs measansmenl

Thi Bysiemabics Rayvios MolFodolegy

This mamscrpt ollcws the guidslive provided by Gopal and Thakkar {2012) as wel &3 Hemingway
and Brarelon (2008 Figums 1 descsites how e aricles weme sslected, svalusted, anakysed and
imerpreled.

Thee olbjiechiv of this syskerabic review methodology will Ralp Bentity the research sireams refaled 1o
pariornancs Maskuraman] n B logaEie and sugply cham comband, TFss Sral slaps of T favies
process imaghasd the dentifcaton of papams and resessch mpods et wers concamed with kogistios
and supply chain pedormance measwemsrt The authors dentded ebscironic databases and
wiebsies thal could provade polentally relevanl aricies. The following daolabases wers ssarched:
Emarakl Bcimcn Dinecl, Taglor B Francks, Epdnger, ABUmorm, Socopus and Wiksy Online Librarg.
Hwsmaenr, foma peamali am availabie in mons tan 1 deatabases, such o |IPCLM which ia puobbabead in
Emuarakd bt svalabtle in ABlAnkarm. Te ensurs that thees has no duplcated joomals, SBnfam and
Seopus wers aslkecisd as the main dalabass n this systemalc rvies,
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T penod ol publceton ol the pumal arcies s bom 2005 16 215 J005 was chasan a= the sSaring
poir e the review Decauss L was Fe paar thal hed @ bighes) numter ol hils when kaywonds sach
as Logistics” or "Supply Crain” o "Porformance Measrsent” wers solpcied.  Morethaless, sanier
|G arias was oD inchisdesd.
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Fagung 1) Rawides maihadalogy
Source, adapied fmm Gopal and Thakkee 20121 & Mermiiagway sod Blrdrefon (20001

There ore three mon kopwords used in fis review “logisics pedommanoe measurement”, “suppky
choin pariormancs massuamant, Togakcs and supply chan pafomanod Messumment and
enjuben bl keywiics Bia Ak uksd for covinng el the palentiae reianl apans Tabie 1 aureesnoes
i kenfmandi and e saach sulis, This teide shies 0 nomisn of anida dentifiad

A A

Keyword Equivalunt hinywards Numbsr of articlas =~
. and ssarch srings ABLinTcem Scopus
Logistics Logeikcs Pirkvmanes Axiarsaned,

Pafineands Logetes Pedormancs Eyvalsation 250 403
gy remani

Supply Chain Supply Chain Logistics Peiormanca

Faifgneants A bR, 00 48

B s remen| Sugply Chain Legilics Padormance Evakeshion

Logistics and Logistcs and Supply Chain Perormance

Suiply Thsdn Absnbaran, 75 137
Padurmranis Logwics and Supply Chain Performarcs

teasursmeni Evaluation

Taltdi 1 Searnd kuywirda and reauls [2005-2015]
Soproe Tha dgfmnme
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i fokal 153 aficles publshed n 89 joumals wers discovensd, In order 1o resfiycs the number of
potenial papers refaled o kogistics and supply chan perlormance measwement, the 153 absiads
vwaare soreanad and 38 absimohs worn defamminsd based on thair suRabdity for inchson in the

Ay ualic Daralung rérsaw

T reexl st weass the anabysis and inlerpredlalon of the selecied sricies by focusing on The suthons,
year ol publicabion, research conlesl (country and indusing, obeciyve. methodoogy, afide hpe, dala
colection mathod. dala analysis mathod, confribulions and cassfication dirmension acoconding o O
Fam &t al. (2041 Tha ast slap was Foiused on undersianding the stnaciune of the esearch domaing
by Melowieng tha guidabne of Kain Path Anabvsis (MPA) [Colcchia and Strezzi. 2012) with the Pajek
saftesrs 4 07 [De Mooy et al J0H05)

Chassification of Research Domains

Acconding b tha auhoeg inilia Tinding, logesics and supply ohain pserlormanca can b dividad milg hen
chleysme: {1 Supply chan maasres and metrcs and (7] Enhancang tha supply dhain parlarmancs,
Thes 33 adicles were furtber scrufiniesd on such pempecies. | owes obzaresd $al them wen 18
papers reloisd fo anfancong logsics and supply chain perdomance while 22 papers fooused on
supply chain measunes and melics.

In e anharcaryy supply chan pgerloemencs parapecinen, [ub-lhames vare absarsed auch a5
performancs  meassuement pracices for bgielics and supply chan (Wagner, 20085 quaslity
performancs measuresment (Shokn et al 2043), kgisiics and supply chain periormancs improvemenl
iKeebler and Plank, 2008), perormancs measwement developrment (Marin ard Paterson, 20089),
pariormance measuement ooks (Chia ol al, 2009) and impact of Measureman! sysem on fm's

parformnanca (Weng &l &, 2014) s shown in figua 2
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Fuqure 2: Ciation nebteark of the arlickss im enhancing the supply chain pedlormance perpactie,
Lource: Thae Agmors
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27 pepers lgoked inlg kgstcs and supply chain measurs and malncs pampecins (Gunasaksean sl
al, 00 Mealy of al., 19595; Beamaon, 15925 which axplored supply chain melncs a2 s in figoms 3.
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Fagura 3; Calion nalwork of supgly chan madfics s
Souree: The Auvthors

Research Streams Path Analysis

Figure 2 and Figune 3 ilustraied the structure of two research domains ‘which are ennancing logistics
and ppply chan padomancs as well 38 supply chgin medrscs By kallsang Main Palh Analvais (MPA)
approach |Colcchia and Stroze, 201F), the author. ussd e ciation network as the key 1o ink ssch
arfide with Paek solteare 207 (0 Mooes ot gl 2GS )

Reviewing supply chain perfomanos anhanomenl

Trera ara aix fassanch chelars within thia domagin, Tha it alream s relaled o ihe Soope of
pariorenancs Frsasuraient in Bgislics el aupply cham which was propeaad by Manizar sl Konmmd
(1991, Orerpar (2006), Dmmamann (2003 Gardrer sl &, (2005), Siegh ol al, (2008) and ‘Wagner
(200 It 5 about the scope of perdfommance measurement path. The second clusier is focusssd on
bodal quality aspect which was proposed By Bahara al al. (1895, Shokn of al. (2013) and Esjarkiund
and Forsiund {2013] where thay measurad fhe probabiiey of manutaciuning a product or creating a
anfvice thicugh @ eix agma consapl oF 2and delecls o feasars Gllema’ salilncion. Tha ol
resaamch duster i an afficiercy ared sficacy in logebces and supply chain mansgeman! proposad by
Fawcel and Clnlon (19846), Ho o o, (20081 Nemi and Hulskonen (20005 and Keebler ard Plank in
Y,

Trea nand cheilar s relaied 10 KPR n logahcs el spply chan gerkormarcs maamasman! which &
proposed by D'Avanea & al, (2003}, Foley and Browna (2005), Shara and BRageal (27} and
Bdarin and Paferson (20080 The next identliesd chusler focuzed on methadology of performance
maasraTent as proposed by Clarke and Gourdin (1989 Kioola and Takala (154505 Saad and Pabel
(200 and Chia at al {2009]. The sl stream is the impach O messuemen? Sysiem on m's
parionmancd b dscussed by Wiong el al. (204 The staing poaint of this clasar came from Wisnes
ard Fawcstt (1990 whe enlifad bk characianilics of word-class manafacheras

13z



Besinwing supply chain measurs and metrics

Thig ressarch domain pressnks only ore chusler with Shress arlicles thal Faves the most dlatones. The
first arlicle named "kMoessunng Supply Chain Perlormance” by Beamaon |1893) wha proposed a supply
chain pafomanoe moeassement syoam This arichk: was used as a releranca Tor developing the
parlorancs Meamrament syalien by mary pradilionan and scholam such as Gemakd & Ralela
(2007, Van Dar Laan al al (200F), Baras al al. (2011, Foralnd (3041 ) Goa el al, (3013}, dakhar &
Banm [2014), Les & W (20745 and S0 s al (20745

Thea second mast cied aicke entifiad “& Framasork for Supply Chain Parfomancs: e sansment” By
Gunasekaran o al. (2004) who proposed a supply chain pedomance modelindframawork siraam.
Thia Arlichs wad uksd a5 an mwpetan] refamencs i esiar paMonmands By scholard pach ak Sath al
al. (206} Bearomyorg and Sopstn (20110 Bamos el al (2011], Fomsund (30791) Bjorklorsd et al,
(20171, Conslangoard (2014 Jakbar aed Bama (20740 SIMAO et al. [2014), Madavan [2015),
Loos and Rodriguer {2015] arsd GGorey and ¥an (2006)

Thel Il sainal papad B anblled “Perlormarcas ssasuraient spakems Dty a larmium i and
FeRATEN aeRnda” by Nesly e al, [1995) whi propossd @ parlemancs maasresent lramasonk, Thi
papar was cied by academice and pracitioners such &3 Banomyeng and Supatn (2011}, Fomsund
(2011, Jothimeand et al (2014, Sirao 6% al. (20745 and Gordg and Fan (20958) in edr deselopment
frarmaawork.

Bagida of pang sydlesalic faview, [he authors sl pamorms Ta Fadiional rciew abod LGP

mrfm rmeasrerenl and found et
Kreemayer, gl al. (2000) study the perspective of a customaer. H the cuslomsr percetves that the
LEP focumes on ihe inferaclion botwsen the compankess ard 15 conoemed with winning and
keaping the cusiomaer, tha relasonship can ke simngienad.

«  Exaek el al § 2003 aiamiess Fow relalional, apecasonal and casl pamormsancs relala o cuslane
satisfacion, loyvally and markel share

=  The imernsl business perepacive famlstes the cusiomer perspaciive ink what 1he company
must do in order b meel is cuslomes's exgecia®ons. Bul the lamgels dor success kesp changing;
and thus inmcvadion is needed. For L3P s inndsalions can indlude addtional activides, magions,
transport modes and communicaSon systams @.g. RFID or WabSersicas | Chapman at al. 2003 ,
Lasraing & al,, J003%

= Finarcil indcaiors measgrs § s company's slralegy, implemantstion and aceculion coninbuls
o (modtoam -l ine mprceEmeenl

Propged Concaplual Framework

Trea liaralung cversdiw prasantad in the pravious sclion sppoits T vee Tl e ame $Mamn
podntg al iy (ol inlemnal and astamal] on B company's pedfomrancs. Ths inkenal pont of vies &
represenied by managemen! and smpkoyees wihin the compary. The exteral poird of wisw shows
tha parspecise of tha cusiomar and the sooioty.

Thed Auifers mrcsdiocs he consapl of palfemanis Mmasiummest — e niegralen of andienmantal,
socisl, ecoromic and glhars oilana thal sloew serdics prosden 1o achiss long term sustainable
vizhility = o fhie logislics Hemlure. Then 3 propossd fmamesock ol logsics merlormance
megsursment and deyslop perkormancs indices based on logstcs ssrvce provider s perspective. The
authors conclude by disoussing manageral implcations and futune research direchions, including the

furttaar Chsalopnvet and Waliog ol i frasssk
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Horeon e Managemeni Employees Cussoemer Baociesy

Tamda 3 LEPs parfiimmands s andmen geant-of-yvinms
Source: The Auhors

Thea wartical axis divices tha paformanos indialors in og-tem and shof-fenn This dislinclion fas
bean previously used in ofer msearch (e.g. Gunasskamn of al, 2001) and s accopied a5 @

i lul division el (e decoicn makars Tid Apgiicabibs

Iresnal Exdernal

i)y

Tala 3: Padomancs inclcsion. paesgeciae
Eource: The Apmars

An oxira essenson has been added for e managemant poeni of wiew, tha KP schems has beaan
Furtaar apll o Moo Gitigodies. Efeacivenias Effcency, Salisfacion, 1T wibasion s infowason,

— Paint of |
=.______h___% m! intesnal Exsernal
Horzan *-.ﬂJ Management Employees CUSIMET Sociery
: | S—
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Table & Management ponl-of-ai=y
Lource: The Aufhars
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This paper Lused the sysiematic method to roview 38 arickes from 28 joumals and 2 datobasca.
Subsequemly, Fwse 35 afces am cassfied inlo 2 main research domains fosed o0 Gopad and
Thakkar (2012} Ths Subers anakdsd ain path andyabl (MPA) By Molowiceg ™ guididing frem
Celicchia and Stroea (2012) and vesd alalon netsork a3 ksy 15 ink sach aricls srd corsiucisd By
Pajsk achsane 401 (Ds Mooys of al | 2005 in asch mesarch domam

The analysis shows that them ane sk research sireams in the anhancing supply chain perfemance
dirnai and hean samicssl pegsrs in B auggdy chan maasinms Aol el domain. Thes e aksn
chaprvid §ages o rasearch Braps relanse? 1o asch pathe, The fesl palh describa Mal sy
parormancs dimenscns ans ke indko accounl Ths s e ssme ag in the kerlh path whish
invesigals #we use of common measwement meincs in an attempl fo determine which oneis| oe
most ueaful Tor raasring perfonmance bl nol incuding the environmantal and sooal parspanives.
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Hencs, fulue reseant sflorts i bol thess pathe should aim 1o beller urdemsland hins B measums
emwronmanial and sodal pracices.,

The second path is @ reflection on how quality managemant programs can be implementad afiectaly
rcugh parfarmanca messusanmesl The thind paih desoriba héry dibgrais ad aisasasent ol
logeincs ared Bupply chain pamsrmance can D8 done Howewar, Fera i3 & Bek o banchimadking
regaanh o idenlify best pracicess, The #th path descnbes varicus dmemions of perdormancs bt the
measursTmenl methods are restncled 1o siegle-irm case studes. The ast path of snFancng supphy
chain parformance domain s Imibed on how o wliise inlegmied measums Fak can highlighl the
caniribution of conporate goals such as Eponomic Wakar Added. Finally, the three saminal papes By
Baaman (1999, Gueasskamn &l al, (204 and Naaly a1 &, {1005] sest B refareed 0o whan
rEwkEsing supphy chaim measurs and metrics

Tri= papsr s parl ol ocngong researche Then ths propossad conceplual iTamesort sl b smpd oy
valdaied, o prove fhis framawork inte: apcepied and validated modal. Resulis encourage researchars
and pradilicnarg b ba s highlshi e imaorters of Mramaeok Sevelopent avar cihar TadEs
lien develogewninl sirglagees, succean lBcion als which hed Desn @ peime Tocus of eadier
PEEEE G

Based on This research, rew paformanos messureman conoeplual framawork & proposed for
axising logistics paradigms. Tha detaiked analysis presented in this research paper oMers a set of
chamdansiics and sructung thal indheing ae well B8 achdersin ookl usa il ag & gudands fiaraeok
b massure kgsticy serdce provider pedomancs,
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MAMNAGING STOCKOUT AND OVERSTOCK OF IMPORTED
GROCERY PRODUCTS IN A SUPERMARKET CHAIN

Kiaf Momg Lau, Jensom Gohl and Yan Weng Tan
Lohood of Business, SV Linversily
Lingancre

irdrodusction

The profiiabikty of # supermmarks! business s dependent on ils sales revssue and eflors b keep
cperating costs low. I is importand for supsrmarkets fo mantain @ high level ol cuslomer satisfacion
by anzunng that the products am mads avaiable fo customan al the nght placs. a1 the gt me, al
the righl guantty and al the mghl price. Supsmarkst chairs are often concamed wilth maraging out-
ci-glock [or slockoud] and ovar-ordermg of grocery presiuchs as demand forscastng for such producs
AN ke vy chal lsnging

Thes et of slockou] [when goods sre unseaiable) and overslock (when exoess goods am
accumubied) for 3 supsrmarkel busnass can be high, Stockouts lsad I immedisls ose of sales &
cusipmess shop for products or allsrmatives sleswbers, ke of Glow-on businsss, and loss of
guaded] and reputation in the longer e Ceerstoching lesds o higher holding cosls as moms
slorags speace w resded, locks up scarce meoyumces as the capital canrot be used elsawhenms,
conbulee ko ageng imvenlary (=g invenlony held o mome San 50 deysl, and lesds o Righes
dispoesl coste when the produs] shel Ide expires, Both sochoul and oversiochk silualions can
adyersaty impact the profiabiity of 1he supsrmarket business

Thig paper sxamings the siechoul and cverstoch of impored groceny procucts in & supsrmarkel chain
in Sngapors. The supsrmarkel chain hes over 190 cullsts providing a wide range of grocery products
sowced from all awar the wordd, The chain has & fesh food desinbotion sciity and a dislnbuon
canrs [or cenlrabssd warehouss| for sfficient logistics supporl. || preactively asaks new supply chan
relalicrghips wilh Cwirssas grocery supplers 10 provide mon geoduc! sanety for 8 customan and
ki prices compative, Produsds with good aakablity in avarsais manals an ofen nroduced 1o
tha kel make? dasgila e polandal pnoertanly of oslorsr damand e hese products. Tha
Supiemarkal Chain also dvarsiBes it sugely S0uncEs 10 manage he raks nvalved in Beinging in hise
preaiucts el the sl

Fadireg thia fight hatanes of inntary kwels o imponad grocery products s ol aasy, Compeagtion in
the supsrearkal indusiry in Singapone is wary inlanks and supammankel chaing have 10 source ke
procuct wind-wids [0 secum compaliive pcss through Bulk purchises. Vanous promasons and
Pastae oiasiors toughoul the wear reguirs IMponed grocary products 1o B broughl in bnger bulk
by Ak 10 incraRked demand, Feslve season product land 1 Be experaim, nor-ailumatie and
wsual by cannol B soid aler the fastve pariod,

Treralors, il B impetant B iesanicry pRANATS 1 manags e irvankry ket wal and sirive 1o make
goed ander Tamcasts 50 A 1 caler 1o Gamand duing normal and promclional pericds. This sludy
attampits o Fnd ardwars 1 the Follewing rassanch queslicns

#  Wihal are e man camses ol sigckou! snd overslook of imporisd greseny producis
How pan the order fomoastng of these products b improwed b minknise siockout and
CRRrEiolE Siluatons™

Lileraiirg e s

Ancordineg bo Gruen of al. [2002), about 47% of siockout incidenis can be afrbdied % siom ordar and
forecasting, whike 225 & dus %o upsiream auses and 25% B due io s%ore replenEhment. Oihes
cantributing fackors can include contaimer Selays aned lole replnishmend onder from supamarkets.
Cruen & . (2002} repoid that aboil 31% of consumes would purchasa an Bam Trem another siomn
e S i s unetsElable ab The Sons Baskdes the direot oF indirec] lass ol polenial sales & thi
supsrmmarEal oulel, fere 15 T o of cusiomar dissaisiacion.
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Sbhurg and Webar (00T roted that mpreving the lorecasting scouracy ol 8 supamarkat can help 1o
rechce slockod incdents whis allowing e supsrmarkel ko keap ids nveniory leesl ow They
advocata thal sobang B Slockow probles requings & bbbl predoicn of e sock's desvand,
Hessmaear, thay @arabad thal thig & nol aardky achiaved & arlas oan B depandant on varasas TeEes
auch as pecil salag, prices, adearlising campeigng, seesondlity, holdays, wealhar, aalas of similar
preaiuchs, Al cofgsslilors’ pramstiong,

Crvarglocking can e s resull of poor manasaman of sicek demand shan ineeorak neenlory dala
chkchdes from ihe wanshouss 19 e aloms (Heed, JA3L0 R alo coours e B pradise] hae a
alipulatad anlivey gerind with unknesn damand, wihers opamakets delamialy csarsicck by Fdge
agaiFal unganainty in the sock's demand [Tamy, 2001} Ths can hapgen &l e lavel of the
wardhugs of milal autlal. When coersincking oooes @l Bw warahdege, Ji0cke aia likaly © ba
“pusihil 10 e suzsararal autiats. I i outal stall his poos missmin of it stell s, thisa
Nl ks Muaren 10 Ba alilled b tha sloeage roem, Cher Gma, ik lneds 10 Righ sleck milume o tha
aufplirs of Slock cigonn whin frodusts raach ther sy dits. Al of Fasa craata highar lgistcal
and pdsrintialhe coas,

Many sludiss hinw Ioaked Al imgrening order Tomcasling, yel @ is sl & chaliege for mary
Supsemarkals 10 make aecurale fomcials on crdars, This is because order forecasling i Righly
cantexiual and is sasily aflected by vanous crdering processes and replenshment polices spechc to
the supermarket business (Chopra and Meindl, 201E). Them is rever a 100% accuraie Torcast, bul
many ane sirking o obtain an order fonecast as acourate as possible.

Methodcingy snd Dats

We used v cose siudy melhad (Saunders et al, 20171 %o imvesdgals the stockoul and oversiock
shuabion alb ths paricuar superrarkel chan Cualiative and quanbalive dafa was cbiaimed 1o
aifdress the research Quesions. 1o urdiersiand e main laciors thal causad sicckost and oyersiook,
we had discussion with the procurssmenl and irwenfiory managers. The couse-and-efisct analkysis was
appled fo identty the rool cauzes. We axamined the cument process for ordesing imported grocerny
prosiucts and then atismpled fo improve the ordesr forecasiing orooess.

Fqure 1 shows. the current process for ordening imporisd grocery products. For a new product, the
procumement manager gathers recessary indormation (8.9 price and profil manging and presents 1o
the rangng commillss thal mests on 8 weekly bass for spproval The commilles makes a
companson ol e new produc] with sxisling fems. IF the prosipct is rejedsd, ro fols-up aclicn &
recpaned and the supplisr is mfommed of $e easons o the repcion. IF e grocect is approreed, the
presursmend managen inkeme e imvenion planner o scd the resy spprogssd ame with the egeiing
cnas undar the =ama suppliar (whens appbcabls) 10 obfain upcdaled arder quandties far the res] order,
I::In-:-u-_lj'lu order quanitiss have Bean approved, the aniory plasrer riggemns a new arder G the
Bupple,
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Figune 1: Cument process for ondering imporied grotany producis

Trea Foliowing imlormation was examined 10 provide a batler insight into the ordering process:

Movthly Wite-Cf Rapoet This rapon i usid By immniory maragans e monioe the soenthly
writa-clfs al B wamhous lavel, Wite-ofts can b due 10 damaged products, sesorsl
predfucts (it cannct e sold sftar i Tisthon pasod, and sincks past thak axpicy dala,

Poind-al-Sales (POS) Data Data is esdracted tom e infranet based on vanous speciicabions
such as by indesidual slare, ndridual supplier, and ilems by the respecive retall fomals.

Suppar Orolanng Taoydale Avaiabks on & Saily hesn, Iho Erosd-bassad aprascdaheat s usad
By i inventizry plannas imgports) 1o halp snake mparan dections on ordering, 1| consists of
wp-te-cate descriplions and specificaions of products undar @ parlcular Supglier,

Tempovary Mol Avadstds (THA| Repont Avsibabie on & weekly basie, Fis repot nicms the
supsrmarkel oulels on prodods comently unasailabile and serreal date af e nast shipmaent

Warshbouse Siook Expiry Sepan. This mepori corgisls of all tha ilems cument made asailabio
in T wWanshouss sorked from the sadest edpiny date o the loes]. This mpor s useiad ko
manioring product shal lide and gives the inventony planners time o react.

Suppler Procke! Gocdanon Ust This sl contans produd specibcaSon and  pricing
inkemation from supplers when them ars nes ilem propazab for procurement managens o
cOnsiker,

Warsbouse Slock imvenfory Sepons This report provides an osersies of products in the
warshouss and supsrmarket cobisis. It indudes delaled informabion on peoduct bsing,
clssitcations and myeniory leesd,

Table 1 shows an axample ol the supplier crderng lemplale dor sesen ditberernt Alavours of instant
rocdles from a certain supplier besed on average monthly sakess tom December 2014 bo February
208, The supermarket wards 1o places & new order SLOO3 1S b amess in Sngapore on 16 Spil 2008,
ik i= mporant 1o ensurs up-io-gate amd comecl dats provided by the suppders (= releciesd in the
spreadshest. Table 2 descnbes the vanous columns ol e spreadshost

140



=i

-
H
7]
=

=i

I T
:.:.

T

o b T P
[FEETEE R [ B ST TN BT
Tads 1: Sampie mpul from the supplisr orderng lemplals
Col I:lll-url:!tlm Spreadsheet Compuiation Source { Ramarks
A | Smchk Keaping Ll (5K : - SFTRETIETEnr
k] Pocdlial Darkorigbon & M{Hn‘bﬁ!qﬂtﬂﬂ
L | Coigm Eor L) r L prod s quaikon fee
| cenimivipmtous : :
E Pt Shal L dmoaris) & S Ll it et L e B
Wasshoarse SHnck-on-Hare or
il i — : ROON IO
0 [ - Block nvenkony rgor
b Ewmwm = [Eckarnn P & Clamn G| -
i MAraerags Meonthly Sales - PFoivd-rl-Sakas |POE) dals
4 | Eh“""""“"“”‘ = (Cokermn F § Colum || .

K iCiakarrm M Galermn ©)

Esdrmatad fwmlabls Siocks in
H jeatong

WH S0H + Wew Shipnen
RS (mcrihe)

=|'F||_l1:-:.|-un F|-=-|-||I:a:|-l.|.mlliaEd.lll'l
Deital Wﬂh W
4Cnhumn H = Calermn L) - (iokemn 4 -
Stk Oetm| ¢ Jdarm|® Cohums )L
CaiEmn L

= [Codarrm M Coliimin 1)

Esimansd sambible Shocks in

SIFICokimn Hi - 0ok L+ Ston
Duta ¢ Il ['Cobaran 1) = 0

o Cnfumn M ¢ Calusn L) - 4{Csmn L - -
L T e Siart Cwen| | Midwsl* Coamm 1),
L L
WH S0H = Saove SOH + Raw | _ )
Tabls & Cescripion of suppie andening lemplaln
Heniite anl Diacsimwon

Caukes of atackaul aml avensitoch

141



Fugure ¥ shoss the causs-and-elsc] dagram for identfvng possbls tsclos Fal confribule 1o
slackout and casrsinocking sfmbors, The lishbons dagram sas grouped info sie calegnnes. ramalky:
HO, Supgdeerd, Siome, Warsheass, Proceduses and Costomand, For asch calegery, polandal iikes
lnpding o wechoil and cverileckieegg wan ataced. ANed distursion wih (i prosummant and
imaninn Fanages, e 1ol caukss wiea danbiied a:

¥ Sypplers - Long Cead Time - Dsiance: Lead limes for impored produchs sowoed oeBrssas
wany gready. An onder lor a IPS-based supplier requires a kesd Gme betwean 2.5 1o 3 monds,
whilz an order for an fsia-basesd supplier needs & lead iime of 1 1o 1.5 months &y delays in
placing new orders or a shipmenl delay would affect downsiream replenishment at the siores.

»  Stores - Diaplays - Fad &0 Aaghniah Timel: Faikes 1o rplenith praducts onle e sive
ahilug wihils preducts i e 0 ficrage MO B andlier cause, Produds must ba
regdpreahed limely and chackaed & regudar Flaraal 19 ergure B8 many producds e maida
@apilaEda 10 cusleman

v Cusfomes - High Demasd - Froviohiorrs Goods ars lkely o moes [aeier dus 1o specal prcng
given dusirg promalons for a padiculs product. Befors a promatsn, sufficient siochs reed be
placsd be caler o high customar demand. Imesnlasy ysls ol the sors are besly fo bs ow or
cal-of-slock aller the promaSan, In the saanl ol 8 s-mngte caroellabon of a promaboen, the
shors would be Rooded with slocks and leadng ko insafficient space for sales deplay.

Figurs & Cayuss-and-effect disgram for slockaat and caarsiock

Efect af the mapplier ardering iemplate oo wrte-offs

Win ussd dala from e menthly wole-off repors 16 delarmine whethar e supplsr crdenng lBmplals
Weas an eifacive Dol 1 minmias stile-ofts ol unsckd gocds altar tha Teelive seasan i produss sl
thair axginy daes, Writs-olf amounts tand 1 ba highar altar hests saasons ik wall a5 Al thi year-
i slnck takag Bl the sloms and warehouses, Thi suepled ordaning tamplale wee imphemantid al
tha sapamsarkal & tha and of 2013

Figura 3 shivms the manthly wite-of valus of mpomad grocary products for FY2013 e FYRHMS,
Comparieg the Tgures for FYZ093 and FY2014, i can ba seen thal Tees wis & marksd scaction in
anniial wili-eil valug, L8, & savings of et $405,000. W racken thal e aupplier ardarieg mpiate
coulll hinn pliad & imgonant fole in providieg ae limely and accunale infarmalion & poasible Lo
imaniony planders [0 placs thei ardanm I sppler,

Batwaan FYa014 and FY2015, thies wis &0 nctaisa in this andesl wrile-oll valua ol about 3800040,

Wi alritatad this e tha sepanson al the mpal Businies sl an inodsass 0w poducss
intrducid K e marked and P comasgondiveg incnedss in wiike-ats,
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haldineg arrasa Al ilams,

& M5 shousd nol enpeed 3 months whene i w0l be desmed os ageng meeniory

i, Slick "Sobve® I delermene e oplimum order quansily

' ST . B

isimay the ssample mout ol Table ¥, Sobver was apolied o deree e order guantibes for e nes
order SLOCAME. Figure & shows the sample calpul. The MOS (hosed on ‘Washausse + Slore + How
Shipment) of L6 months {oolumn P) was opémsed across al the fems. The proposed order
guAntEas s e in column L
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Figura 5: Sample oulpe showing B onder quaniBies ohlanad using Soker

Out-al-siock, and mmlunl-:ufgm-tmnqmlnuuurwmn for superrarkals thal provide a
larga vanoty of products io customars. This is especially so for imporied procucts when ead tme
and accurata ordar forecasts ana needed 10 ersum products amve N Hme wneewe SR wans
it in @nsure high cusiomer sanioe standards. Tha ohiectses of Ihis siudy worm o iwestigaio the
faciors hat cause slockout and owersiocking of impored grocery products Tor e case of a
supsrmarial chain in Singapone as well as 1 find ways 1o improse e onder fonecasting procass.

‘Wie shatied the Niow of goods from warstouss 50 the superrarkel oufels and (s processes 1o dentiy
poiental causes of shockowt and owersinck situmions. Based on dscussions with the procursment
and Fmemory managers of the supemarkel. e case-and-gtec] anahvss denified sk calegones
that conirituted ja stockoul and ovemslock. The possible foclors wers namowed dosvm ba thres main
cnes i} spppler lead T, 1) fallurs 1o mplenish ab S slores, and (ki) bigh ocustomer demand
as o resull of promobons.

can iead o inosased wnie-olf cosis and ageing inveniory. ‘We repored the use of an
Ewcekhased suppier crdering emplate lo hefp Lhe nveniory planner make important decisions on
ordening. There was a marked reducticn in the loia wrile-off valus the year alier the suppler coderng
emplate was implomerted. We explored the ise o Sokor 1o petdorm order loeecasing n a moe
efficier insiead ol manual input of the omder quanilies. Howeyer, achisding an opbmum nventong

level s a chatlenging task. it s imporiant i ensure the ondenng processes are handed with well 1o
bufid pusiomer loyally and incraase cistomer satsiachon through qually products and sensoss.
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O 1 bma o resource consants, i wss nol possitde o gather moe defailed for an exlersne
immatgation, Futher work can kol &l conducling surviys with and cusioman &l e superarkl
casthal laved 10 gaths thiar maspenis whan thiy encounter cul-of-sinck sluatens rather theem obtaining
inmkermasen Tom secordary seuncas. Mo sbades can akae e dore o aaplore wayd of indresiirg tha
freaancy ol slock replerislmant and impegving Shall displays W maximse T apecs ullEalcn &0 &
b ifrpEreran Blcckoul Ainsaliore,

Anaifer ared Tor Tulurs work can B 10 expions thi use of suc-raplnBhment sysams far impored
gracary preducts using sophisticaled Inchnologies and soMware whan ofders are aulo-gererated By
tha syssens and sant 1o sppiars, This can previde the suparmanket chain 8 compaitho atvaniags by
rRcacing Iha crckr laad Bma and increasing work proaducivity
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PERFORMAMNCE - BASED LOGISTICS SERVICE BUSINESS MODEL
UTILIZING CLOUD COMPUTING

Jaaming S Lae Lam
Sefonl of Gl andd Emvromania’ Eogunaeing
Marpay Techvipcs’ Linvernly, Srgapocs
Emmnl: sNamyiTly egl s

In the conlemporary business ervdronment, competition in e consumar markals i largaly betwaan
aupply chaing and depands on how well srsics providkers marage e supply ceaing (Lam, 2013],
Fanulsclurem conlirally sfrees o differentate themeehss from heir compeliiors. nol anly i Serms ol
products and services ot also Feir supply chairs. These manulacturers as shipgers expec] kgistics
semvics providers (LSPs) %o provide high gually serdices such as on Hme delresies, fast and
consisiam tmnsi Smes, wide natworks, and acounabs irsoicing (Conaway, ZT1)

Curranty in iha markal, Bnd-party and urP-perty egaics providers (3P0 and 4PL, megacivaly)
alfampl # aandivals corplarsniany mrdcan and ac] & 8 snghs contacl poinl for ahippamn (Tazuka,
20015 e raler them as LSPs in gereral i this papse. The supply chain process & comples msolving
wanos ogislics operaions) secondsnerty Igiscs providers (2FLs) Duning the mfegrabion proscess,
LS5Ps do nol provide all S logislics serdoss by Themsekes and they ofien have 1o engage PLs for
cparatiors which ane mot pait of their cone businesses (Tazoka, 2011). The IPLs" sar«dce qualty can
dimpcdy allecl the rputalian and padomancs of e rlagralers (Bask, T Thamlam, il s cnacal
for LSPR 10 pascs and monilad IPLE padarmancs, TRis Bads ke need b having 6 machaniam in
eqalyale ngislics cparalon’ pafomances (bansdeatis, 2007

Supply chars are furlher complcated by imbemalion dsiorbons and holdup problems becosso
individual eniilias ohen only %ocus on thair cwn chiectives and goals, resulting in highar total logistics
costs (Lam and Bai, 2015). With a background of @ chalenging marketplace, e sludy @ms o
davalop @ padomanca-based rtaligan kKaic sarata Busnais modal Tor LSPs which anbanoes
thair capabify n logsbcs service offerng and mposes. supphy chain perlormancs by ullizing Inlemal
iof Things (10T redwork and cloud compuling.

Afer the intreduchion, ssclion 2 provides a beiel Nemlue evies. Seclon 3 ilusirates e new
business model. Sacion £ prowides o conclusion and Tulume rescanch dirsclions.
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