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OUTSOURCING IN HUMAMITARIAN LOGISTICS IN THAILAKND
Thamas F, Fernandes ", Rury Bamampang . Manth) Swifkarmnarunad®

Lty of b Thay' Chamber of Gomeerce, Thavand
* Tharrmriasar Unvpredy, Thalenod'

Aheirac

Parpass: Humantanan relsl ongarisaliorss [HACE) may culscurce Feir koogistics nesds o logsics
maryice providers (LSFs). The purpdass ol Bis papar i 1o defersming o whal aatend LEPE are ussd in
Furmanianan Ggislics in Thaland

Design'methedolcgyapprasch: A Haralure mesarch was corducied LSPs s commearnsal
oigourcing of lgsics sarvices. and oulsourcing &3 a8 slralegy in Fumanitanan lggsics Logsics
oficers ol HROs located i Bangkok, Thaland wees miarsesd sboul ther wsags of LSPs,

Findirgs: CH those HREDS inlendewmed hal  hiree nesds 1o kamsparl o gons goads in Thaland, some
i i gwn wthickss lor reguiar rarsporiaions, bul &l cutsouncad o commencisl Inuckam lor
gl an raneporistions sch &g lar doration gosds or in amengency Sluabon, Ther decscns ans
Eeind o inarcal masons of eal of contral, From inilial afaansation il can ba said ihal tha rilasis
i wiiedy HACH. ouraurcs thair g iaics raeds i nal dilaminl om commencial companag,

Regaarch limilalionaSnplicationa Thi rasaarch has bean condhaiad valh mlansawiak Bagsd in
Thidand Evan thaagh mamy HACE ntarawid am mlamalioral organizations, e indnge may nol
e ganarakrabla.

Originality/'vakia, T o knralidge, no such mssanch has e Ban enducted n Thaiand. Kig an
M pOnan regRach & peel of the magging o the roke of commancal logEics prosadan in humanitansan
gtz & pracdicl il Pas Esan deenlopsd ko elp ardicitand the mechansm of the dedoin-
frakicn poecesie which San baocsed s a guidaling for Trobaed-Based HRCE and Sl 1o
CIHnariak ingeredlad n provding seracas W tham.

Papar Iypa Racsanh aapar

Iniroduction

Thers s ongoing furmanitanan allor] n Thailand, wiech g 5 desaioping midde-imcoms coundry iacaled
n Sout-East Aga. Thailand w hagher developesd than the reighbsunng coundres Cambodia. Lags
awd Myanmar, which are dassfied ag Least! Devslopsd Coundriss (LN, 230730 The relaively higher
sconamic desalcpmant. e ecsbng infrasineciure and e geagraphcal location makes Thaitand, and
mgl:-l‘ﬁl Bangkok im paricdas, and iaal lpcation ke mgicral afices ol tha LN, the ICRG and many

Huranitarsan #Horts i tha regon nciude dissaian ralal opacalions, such as in 10 alerman of 1ha
Fadian Ceaan Taunam 2004, Crdena Mangis in Myanman 2008, o the Ieode i Thaland, Laas and
Carbedia in 2010 In pdclitizn, Iheca fra mluges camps on the Thai-Myanmar bosdar fhaliecing athnic
¥ibma. Thicia huvaniaran H0erARone réuing RgiEics fon rabal goods. madicna and fodd.

Thiz résiarch dasas hine Ihida oods ane mceed 1 e RCRSONE werd Ihip ang rssdad or congumiad
A diterarca is made DEbwean regulan rarsprlaien, sudh as for cdaily kood needs, and amangancy
FRELHT B

Litariure Reviaw

i e comaical wakd, lgEkc sereicas Bra afan colicunced o apecidtied ROBIGE Ganacs
providhrs (ILSPS) Chné resaan:h Augoecte thal 7749 of 1 Fomurs S0 comaarias in e LIS autaourns
Wodir logElics nescky (Lai al &, ZTH0E| The mascns [or s havd Eban idamilied G2 coRl avngs and
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improving porlormance, and aocess 1o skils that are rot availabls in-bouse (Beaumant and Sobal,
200

H a company gives the impocant lggesics rcion ink oulsider's hands, thay beves 1 carafully weigh
e oriena. Banonmong and Supaln (0011) idestibed 24 allributes which They dazshisd inle gx
cimamiors: relabiily, sssurarce. langbiity, empalfy, resporsnmness and service cosl whens
“ammwniy of e documentzs” fetech dalls under selabobly) B the mosl mpodant dmemsions ke the
cusiomar. Solicwed by “reasonsbls cosl™, The rebtiorshp betesan the ceskorer and the LSP can b
witrpend as relabonzhig-bazed (Paraydes and So, 2005}, » which e mlegralion babessn cuskomer
v LS plays an imporissd role (Parayides and S, 2005a), o 85 meource-bassd (Lai, 2004, Ha
clgsslien the LS nilg four categonies: Tradtioral freight lomwandens (TTF). ransiormers (TRFE], bl
saryice prokders (FSF) and mckers (MCE), Ths wes aspandsd by Lai o1 al, [20H] 10 devslop &0
srmpinical Bxaromy bul no relerance o HROS was made,

Thesa i= iie Ifersurs an hine Humamilanss Felsl Crgadisatiors (HROs] or the miliary uss
auigowrdng © bgslics Wal-Man mads hesdires when 8 delrmred redisf goods 10 the wcims of
Fursicans Hakira in 2005 in the US, bt they wem ot olbcaly conrscled as an ouBowrse On he
ober hand Bananrgong el al. (2000 devslopsd 8 modsl for Thaland i owiich e govemmants
canhl Gerbar dirsclly cankads dscounl slors for supply and logestics m & dsasier silugion. & fast
raspanes is required in amengercy logetcs (Banammpang and Sopadarg, 20101, Distount skres Fave
rreany Gl e cegquired supplies on sioch soymay. and They Fass supply chairs including warshgusas,
chiptribilice canera and Fanapanaiem &80 uE al gver T Couniry and &Fa Theredors uiabde i redpEnnd
cpdchly [Bancmyerg al AL, 2000, Howseens, Thes mmcadial Fea oot Baan impkmansd in pracica,

Thi Liniked Nalion's Wedd Fosd Paogram is deivers 5 millon malis lons of [ood par year, hiave &0
arcrall intha air, £0 shigs on e walar, and 5000 inachs on e iad on By grean day [Cuinn, 20100
Heorwserenr, ol all of Wik s hiandlid n-fouse; WEF Fas boan working dossly with commansal gislics
garvice prowdar THT since 2003 Jenas, 200G, THT 2012 In tha altermsath of ¥ Japan leuami in
011, WFP recarved logeice suppa Iiom Aglity Logilics, LIPS, THT and Maarsk (agilitg, 2011),

Tha Unded Hateng Qffce tor Coordinaticn of Humasitanian Allars (U QCHA) doesly codparalas
wilh DHL o form Digaster Responsa Teams (WNCOCHA, nd, ) DHL 20103

Aprnecing b Agility (2008, mmercial lgsice comganie wang Sral Fbegraled inno & WP Logislics
Clugner doring The mbal e¥ors ahee Cyclona Nami in 2008, The ifaa ol e LogisEics Emamgancy
Tanfei (LET) mik craalad by e Wiedd Ecoooma: Fonam in 2008 (WEF, 201.3). Thass eams s
af valuniedre ampicged by the commercial Rgislics companies  Agility, AP Milar-Maak, THT and
UFS [Logsics Emergercy Teame. 21H 3]

OHL, THT and Aglicy provided Iagistics support o UN DCHEG in Dubiai for 1he fioods in Poiisian (Tha
Masonal, 20107,

The concapl of Logisses Clusiers, along with chesiers in cthar operational anas, sas infrodoced by
e UM Emargency Rasponss Coordinalor in 2005 fheough UN CCHE (Logishcs Clusier, 2013). WFF
was appoinied as the ead agency which in the amrsas of cpemtions, inlomaicn managaman,
coordination, imining and ol Detwaan UM aenoas, niemalcnal arganisations and KNGS 0 fhis
coniest, non-powemmantal ogansaions do noi only Mean humaniasan ogansaions, bul also
commercial companies, as par of Logistics Emargency Teams (LETS)

Logistics Emangency Teams provide e following sarvices as par ol tha Logistics Clusier lead by the
WFF, as dascribed by Frank Clark of Sgilty, haad of the Logstcs Emengency Teams:

. Egcorsments of individuals {bo & clusser momber)

2. Specific_functions (e.g. airport management, road fransport managemend,
warchouse mManagement, customs management, indormation'communication,
o]

3. _unm_w {e.g., full bansportation services from ome localion to
another, Including all relevant elements such as warchowsing, transport, eic.)

4. Asset deployments (=g, warehouseiruck capacity, forklifis, pallets, ebo)
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Tahle 1: Sepsices provided oy the LETs
Ssurce: Clark (20100

Thera are dillaran] typas of Logestcs Erengency Teams, isted han

The Logistics Emergency Team concept can support as 1ollows:

111 Adyvance stoage provision - Supporl 10 the pre-positoning of crifical rebed
malerisd ard supplies, suppoet 8o the HAD concepd

121 dir Fraighl Emergency Teams - Suppost o sirpor handling aperstions. ol the
sslacted airport nesr the disaster sone: receros relied gosdsunload airplanes,
manage invenbaries, arganiss kbgistics saluticns o nexl slaging poats

5 Trensporl Emergency Teams - Suppord 10 coordinalion sl comtracting of
fleels i dsagler prone foned, This could alas invalve pro Bang semvices bram
L&T companies with heir own local capacities

i4) Warshoume Emergency Teams - Suppor 1o storage and value added services
palistisinglabellingulc af the airpord and #l the fest staging posts n the
disaster rane, This cowld alas invalve pro Bong sevices bremm LET companies
with their own lecal capacities

15 Supply Chain Emergency Teams - Suppor! with specific logisbcs srperise 1o
enhance the cverall efficiency af the ‘sapply chain' for smergency relief in areas
ke the: management of saecing and callecting supplies, packaging, custams,
infeermatian lechnslagy, cammumicatian, reparling, els

Tabla 3 Typsa of LETa
Seunca: Clark (20100

R i weerefoeg An astablahed lect Tal wdday, covmancal covganiss are pad of nlamalicnal
fataniianan Kgakc efoms. The geslon revding Fow oeahsild oeal and molinglcnal Bgislcs
caHnariag an in the Keal humanilanian ackalies, and whal the means for 8 banedc anes.

Methodalky

Cemi-siruciwed inlerviews wore conducled with 11 Bangsok-based cfficers of humanitaran robel

arparisliong. This included four UN agerces (UMEZEF. 100, WFP ard FAO lees Inlemalicnal

WG (Werld Vision, GRS, Cefam, Plan Imerngions ol Seee the Chikdean the lales Bassd in

Singaporal, The ocal alfce ol the ICRE, and ore Tha NGO (Scheol lor L), The quesiions locussed

;fd]!r ar wifyy rd They invohosd comeencial lggmics companas, and whal was the ressan foe lhar
Bion,

Findings
ne argansstion doss nal hid any orgoing projects n Thailand bul ther Thalswd office only serves
&1 1he regignal ailics. Theralors, Ty da nigl hes any ransparation resds

ne argansation does nol hive sparalions n Thailard, bul they oo have operaliors in Lacs and ship
coraled goods vis Laem Chabang port inThadand (Lacs is landiocked ard does nal kavs any
saaparts). They uss commencisl lnackam 10 Iranspo the goods froms Laam Chabang 1o Laos, and tha
Faquercy 1= about one or e Pimas par pesr,

Thres srgansabons lbcus on sducalion s developimet and hase no read e e Ianspodation gl
igods,

O tha sean crganisalions Ihal hied reeds 10 Ianepon goods, 1hice wak o difanence i 0 whtar
oy hied sagular raraports of fod AL ol thisa argansaiens thal had neects 1o ¥anspod goods ook in
AYRIGENCY AluAloNs agunsad ese 0 ommersal rockers. T redson mantioned wig thal i
werndd nal makss finaecEl 3angs 10 bdap and Mardain wahcas il iy am 0 cEied o a mgulin Bass

Organiaalcns el recane Jonalions on an Fmgular DesEE e we cpliors: Eithar thay hing a troacksr
W ERip e Qo 10 T kil whang Ihey are neediad. or ey sk Iha donde (or e supplian o cas
Ty by tha goods) w0 delivar 10 the sla. In ok caks ey SiEouns W0 & reguin INaCkar wisch
changas Balow e kil rala, who:h noitkal @ 6 doralion of macking saricee Oné agancy thi
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somedmes uses an cutscurced trucker and somelimes asks the supplier lo dedrer S goods acdvssd
frat the decision will be based on ime, espacially in an emergency stualion such as the Thal foods in
SOi0 O orgarisalion respondsd thal they will abvayps ash the donoe 10 defhver e donaled goods o
b 311

Thres aeganisstions gen lucks Twa of them den pick-up Inecks, sed gne uzes il 1o dsleer mai 1o tha
sl albcs, The other o pick ol Godstull Irgm the markat and delver hose-grown bers. and spics 1o
T rmarkel Bol ol theam gulsgunss 1o commensal ruckem whan they nesd 5 moss donsted goods
The Find crgansabon & tha only Gne el responded Thal $ey o rucks [inclusing G-whesl Irucks)] o
rows [he pgoods, as Tes way, they Baes mame cordndl e the angporialion mscgrces. Ths
raspandent of this crganizalion is bassd in Mas Sod on the Tha-Wyanmar border, whara the
sealabliy of comrmemil uckicg sercis 15 mone bmted than in Bargkok,

Znby gna al the HAGk imereieswsd slorm goods in Thailand. This is sica, which nesds 1o be bought an
reguiar Basi and will be bsughl in langer quandlies than the daly bash keodehalf. They slare the nos
o1 thar drean premmises ard do nol culssurce s 5 commencal company.

Concluslons

HROsS im Thallard with iranspodation nesds wil use thair osn irucks o8 regular imnspatalion nesds,
such as daly lnodsiul pick-up, wil osn vahicks 1or feo masons: Frstly, £ makes linandal sensa, and
saoondly, thery haee mom conirol.

HRCs in Thaland frat have imagular demand for imnspoanalion needs (sifher for imegular donafions of
arly in amergency siuations| wil nod own vehicks & i does not made financial samse and thay
reoaivad good response when thay need Fucking rescunces.

Thosa HROs #hat do mot own wehickes may oulsource their ransporiaion needs o commandal
Wuckers, or they may ask e donod o deliver the gocds. The decision is aither based on tha

organisation’s poloy ey might not want 1o gel involsed in the logsios) The speed On case of
ermengenoy) of the reguirsd level of conirol over the Iranspomation resoumes.

Wi'e can summarise the indings as follovws:

ko cperabiors in Thaland

Cperalions but no franspartation needs
Lising cwm vehicles lor regular rarsporiaticn
Lising culscurcing for requilar ranspartation
Lizing own vehicles lor donations

Lising culscurcing for donatons

Asking the donor o del o

Lising cwm vehicles in emergency responss
Lising culscurcing in smengency responss

Table 1; Cwn wehickss v, oulsawsing by HRCsS in Thaland
Bource: The authomn

Gad 1 = Pob = = b G ==

Kiodiling thess indings inio 4 decision nss, we amve al the diewing graph:
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Dioes the HREO have Operations in Thailand?
T
Yes ___.-"'- ------"'- Mo
- No ------"-L

Doe= it bave bagistics needs? Mo meed bo outsounce

T

e

—_
"
Yis '-—-.______l
What is the nature of the logesiscs needs"
____,—I—____'___ ____\___‘—___\__
= ¥ Y
Eegular shipmemis Irregular donatsons Emergency response
— I —
-..________ | -__________..-'
e
---"'-. | .--'"----
- -~
e ______.-'
Will supplierfdesar deliver 1o sie? |
-_-—\_
Ir -_——____ s
M / -
| | Mo nesd 10 culsoarce
*

Are putsourved resources (commercial track=) availshle®
e
T
.-/"-f -.___

¥
e,

s -
= it cheiper fo cutsource? ""--.____:"I"'I
—_— "'\.\_\_\-
] N —
Yes ."II —
M —
- Crwn irucks
Quisourcing

Figune 1: Quiscurcing considerations
Source: The authors

Fis chsdous thal those orpanisations Thad do nol have operadons in Thailand or do nof mowe any
goods will also not have any logisics needs. Tha logistics reeds that of those HROs thal need
¥ucking services fall into three categones: Regular shipments |this includes lood deleries 1o camps
o orpharages), sregular donabons, and smerngency response. The denision whether o own sehcles
o fo cutsource i based on b Tachors: Awalabibly of commerncal frucks and cost Il vehicles are not
sasiy avalable, for sxample n remaole areas or in ememgency sthuabions whene speed s of the uimcs]
mhdp-urlan:-:r. oan vehclkes are chosen. Hvehcles are avalatie, cost wil be considered a5 the key

or.
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This decision Iree is not mach ditierent froen how 3 commeroial company. for exampls a Racory, would
o, Howewer, the armeronment i differenl, a2 4 comimiesal company would seeh a kecatan whees
T inkasinas o & devalped s Inucks e read iy vailabls. whemas the HRCs choss lacaliong
watpers hais gervicns ars neaded THE is oflen m ansas whars the miraskucture is ngl a2 deseloped,
Tharakae, it i3 moms Tkily thal e HROE sl srcourter ron-asslabibly than commercal Gosmpan ks
vacnbd, Thesraloog, wiils the decizion rss is srmiar, the sesulls will Bs more bealy for e HACHE e for
commencial companias ko cem and maintain Fucks Tor ther own gfipmants,

I conchesior, s dan g8y Pt roem inilial obsamaion Be dedson-making process dor HRDs whathar
1o culsourca har Inacking reads is the same a8 [or commansal campanies,

Limiatans and hilure reseanch
Thae limilabens of this mesanch & Pt il s focused an Thaland, which s g midde-incams coundry with
A refalreaky derslopad commerGal nucking inhastructuns,

Fulurs ressarch should mchade the reightsunng least-develioped counbies, whens thare is mam
reguiar acivily by HREOs and 8 ese developed commeansal frucking s warshausing inlrasiruciun,
Furtharmaons, & iaure regagech in e region shoukd have g langer sampls gize 1o warly the inial
akrsareation,

Relprarces
e Agilty (2000 Frsl-Ever Deployment of Privale Secior Logistios Ememency Teams Bereles
Radied EHorls for Victims of Myarmar Syclons”, Agility Press Release, jonins)
MW&E&

muuﬂ:mjum I:n:msml al June :-."313:- -
e Agilily (3001} 'F'ﬁnﬂhi Eacior Logistics Emangancy Taans Suppon Relel ERGrS in Japen”,

X s sOmPres . TEr e
MMEEIWWW ﬂ'"ﬂ]
#  Banomyung, B Beresiord. A and Patht 5, (20080 “Logsios mial meponss madet the cass
o

Thalands surami affeciss area” Inl. J. Senvices Technolegy ard Mansgemant, Val 12, Mo,
4

#  Banomyong, B, snd Sopadang. & 2010k Usng Montes Cardo simedaten ko refne amergency
Izgslics respoms mocels: a cass shudy”, Inlematonal Journal of Phyeical Disrbution &
Lesgistics Management, Wal. 40 Mo &1, pa. T08-T1

# Banomyong, 8. and Supain, W, |2011): "Seeding logstics provsdens in Thaland: a shippers’
merspeciyve . Eunpean Jouna of Mariebng. Yol 45 Mo, X pp. 218-43F

*  Baaumont M. and Schal &, {20{H ] “Crdsarcing in Auskala”, Imemnations Jourmal of
Oparaliong & Produstion Managamant, Vol 24 Mg, 7, pa 688700

# Clark, F. [2010): "Privale Secior Parnership - fin exira par of helping hards dor fomanitanan
orgarisabons dunng large-scale urrru'nm-:hu Lq;ul-m Chsier, n: Minules of I.l-ue-l:lnnn

-2 10 |.I 1 l“u riles IID:-DEE!EII 3|:| -l.lnu 3:!13-:
® |:||'l- ':2':'13] 'D'E'-H]'E'r Hﬁm T“""'E' I'-'""u""'ﬁ"'ﬂ "HI:' M"]w

une 2013

#  Jones BMOH. {205 “Red Cross momilion deliar bid fo shaks up logEbce”. Heulers Fourdalion
Ala, |:l|.tlln-l1-n:| I:I:.I T Frite rmliute I:Irllil'l:l]

il (acoegsad 20 Juns

H:H:]-;l

«  Lad, KH (2004 "Sardick capalilty and pedomance of logsics senios prosidarn”,
Transpomation Resaarch Parl E 40, pp. 385339

# L=, KH, Chang, TC E. Yeurg, 800 (2004 “An Emmpincal Tasonanry for Logstios Servics
Provaidera”, Maritme Economics & Logsbcs. B, pa. 19219

#  [Losgishos Gluster (2013]: “About the Logistics Cluster®, [online|
b www, logousier coglaboubiogistics-duster’ (accessed 30 June 2013

110



ICLT2012

Losgistics Emarngandy Taada (201 3] “Abdd the Logislics Emangandy Taafa”, [onfing)
hip . kgl SHESe M gen oy, 0N [ancassed 30 Jure 2013)

Panayides, P8 and So, M. 2005]: “LogeSics service provider—clen] relstionszhips”,
Trangparialion Resasch Parl E 41, pp. 179200

Fanayides, PAL and o, M. |20052]: "The Imgact o Inlegraied Logisics Relafonships on
Thind:-Party Logistics Barvica Cualty and Perlormance”, Mardime Economics & Logisios, 7,
pp. 36-55

duire, E. (20100 “Logistics for oot assmlance: delivening innawalions in comples
srrrarrments”, Wiadd F-u-:liF'rl:-nrmn Iv:rlrl:l

Fre—

m [.ll:-me:-:-ud -II .Junﬂ e ]| 3|
THT (Z042% “A meacal calabralion”, fording] T waay Ind comdiwip 1 e sgndsiia hoess himl

{aeneased 30 g 2013
LIH'I:I'I:I-I.nluln.dl anmﬁ.l:mt Responss Teams™, jorline]
; a-team wﬂdmtﬂ-lal

: : (st &) Saplamiss 210
'i'l'EF (2 UK 'E'lml-ur h'hlﬂ:rurrﬂ't’ [mhﬂlmmummm:
management (acoegsed 30 Juns 2013),

uH{:-l;nﬂ]"L-anlt;deuMﬂpﬂwﬁm okl

111



ICLT2012

PERFORMANCE OF TRANSPORTATION SERVICE PROVIDER: A
LITERATURE REVIEW

Hatairal BandVitayavak, Piyawad Chanintrakuf
Facaty of Logikstcs, Baapha Unfrarsiy, Chonbur, Thatand 20131,

Iriroaducdian
An effacive and efficient logistics systam played an impormant ol in achisving business goals of The
orpanization thal is crucial in he oormn skualion ol imerss compaetifion in e global busingss.
logistics has a tendency of rapd long-lem growth driven by the ocowmance of global
inlemational logistcs markat and the conlirdabion of outsowrming it @ feld of manulsciuning.
Ouiscurcing has made moving business and economically and efficlenity ways. Tha cost of labour is
Th primary molkaior for outsowning of the organizations. Thane ane many laciors irsoking the growth
of lsgisics cubsourning, such as the globalizabon of business, which s viewsd as the mosl B2mous
drtvirg dorce (Fosier and Suller. 1930; Rao el al., 1583; Shed, 1890; Trunck, 1985). Conseguenty,
fre thrd party kogistios (3PLs) has led o more comples supoly crains Bradiey (15484} and a gresber
noed for fransporiabion @ disbulion management in infernational logsios. Gurrenlly, 1ho
widespraad uss of g sics service prowder (LSP) has been inoreasing becauss of the glcbalzation of
supply chain and tem cutsourcing e demands lor L5Ps |Elinger et al., 20005 Consasquently the LSP
roke is exlending rapdly as 1he numbsr of tems owsources fheir kgistics funcion bo LS®s has
inoreased (Lai ot al, 2008, These have exlonded o the rode ol LSPs fom transpor business o
logistics serdica prowder business. Some recent kospistios Merature kas focused on undersianaing the
rokes anad pompeliive advanlages ol LSPs (Fabbe-Coslps el al, 2009; ‘Wong and Kana, 2010
sugpest thal it is necessary bor LSPs b increass and ransiorm e rghl sescurces imo signiboart
logistics pedomance |Lai el al., 2008; Yang et 4., 20045; Wong and Xana, 2000, K is mpartani dor
LZPs by consider these different approaches for achigsing susiainable compebtie advariage theough
operaing al kower cost and managng better $an other compedlors. In a recent day. thers are many
dileren! types of cutscurce. The purpose of this paper is Io proposs a new Iamewsork o measore e
perlormarce ol TSPs b affecing on cusiomer salisfacion. The remainder ol ths papsr includes:
review ol pedomance measursment, research on logshocs senios provider (LSP} and measuning the
perlrmarce, the propose Fameswork b measurng e pardomance of ranssorisfion senics
providers. hypothass. mathadology and candusion

Beview ol Performance Measuremenl

Performancs has focused on delsemmiesg T offec] ol business process in supply chan membess an
perlrmarcs. It halps prowdiesg The indormation on Bow resowries and offors should be allocaled o
ermune effecivieness, Howaver, conderming the approgriste peclormancs, oulcomss. was apgessnsd
wateer measynng the alscirmaness ol such mlialees Ardanon g Olver, 1887 Lewiz and Lamiber],
19650 Eums el al, 1932 Menlrer and Horead (1207 defined  perloomance measursman| as
afeciperegs gnd albceniy in accomplishing a given sk @ meision 10 Row wel a gasl 5 mael.
Performancs massuramend B crifcal o e success of mosl any orgarimalion becauss i crealas
wderslanding and improves compebinaness, Fawos® sl Cooper (12948) and Hesly a1 al. (2002
csfingd pafarmancs massuremant ag the process ol quantityirsg the effedivenass s algendy ol
action. Effeditiensss i3 the estent o which 3 customer's requiremants ars met and efficiesrcy
measwres how sconamically a Sme's resources aee wlilzed, Ghan (2003 described the tesdback ol
perlrmarcs messummaent o inkeemaion on acliviles with resped o meelirg cuscmer expeclabens
&l shalegs objeciims IL rellscts the nesd for improveman in amas wilth eesatislaciony pedorsancs

Thiara ara many sladies A0 (he paforancs magsumemant ool Gunasskaran & al 2001} and
Eapno-Redigues arnd Padean-Aolsng (2004 claislsd padommancs mesisrament ool Bie tea
grouge; Mingrcal (g cosl ROHD & norinandal da.g. quality, Mecidbity]. Chan (2003) dmniified
Er ke AR Medaur ament Rassd on Quactililes such g cosl and makcurce ulibzason s quallalee
B0 A quidity, Necikilily. viabilly. trsl, and nnovalivinass, In adcilicn e, Many reaaandscs sadng
an the melatenship ol e whicus lecors et affec o pafervancs Baamaon (TR prassnled @n
croprvim And evabalion of the perlamancs masEums waed m sopely chain madsle and aka graganis
& Tramawnrk for the sabection ol paricemance mansureman] syalams e marulaouing By idaniliad
Trad Do Of Maakuig. Namely raouneed, dulpul and Nasitikly. Assdl shomed Tl eebilly & an
mmpanan ensdaralion in supply cham pancemance. Stank al al, (1966 wEed srucual sdguaion
Rl for sludied milaionehip Detwesn sarvice quakly and profiabilly o esrdice oparalion. Thay
foundied thal "AckeE rpac on sanice spely chaim padamancs consienan| gualiny, produciivly and
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e¥ficioncy respecively. Guan and Ma (2003} ssudied e role of the soven inmovafion capabiliy consst
of leamirg, ABD, manuiaciuring, markeing, orpancaional, resorces axpioiing o sialego. This
sludy wsed mulipe regresson anakesis. They confimmed thal reliabls, delroary and the shodening
lrad-imes am cormisted sgnifcantly and posiieely with 3 firm's padomance. While, Wikdng and
Junada (20| reyastigated cuslomer pierteplions an kay Ggialics cutsaurcing. B Sond thal Fe wse ol
SPLE kas wvsually had 8 positive impac! on companies' pedomancs on cosl,

Heorweranr, thers are soms sludies on the Backes thal afec] o the perlormarce of logshce serdicas

privider, ¥Yeung I,?]'I}Eill'u-urrdu luh:i-l:mhp Eetwiran & shipper and Fird party, The resuolls raveal Thet
mﬁnrﬂmnfhm pricing; and the guakly of debvery of IPL sarvice providens see positively
ratated b the users’ logslcs sl o espor] padormance, Alereands, Yeung al al., (20925 frter
sludied absul the impact ol thind-party Iogistics providers’ capsbiiles on irm's paformance, Thig
sludy used sructural equabon modeling 16 sspincaly el Fesuls showed thal JPL providers’
asugmanied capatibliss and sspoden’ compeltie advanlags sre sirong medistiors, suppoeriing the
Feonres mods undesrpnned by AEY, Furtbemsors, Bokal and Yimar (003 gluded ths impssl ol
aigowrdng, and B asamee e relaliccshp betwean the Gulssurcrg process and arjanicalicnal
perkrmarce in halse. The resol bounded thal Gulssucing process hag lacom efled o lem
perlarmarce consets: arganzaiong alleciimeness, procucivity, profabiity, qusliy, Ths sudy uvsed 5
e red-gample 1 e, comadalion and regrassion analysis 1o anslyee e cala,

Research on Logislics Service Pravider (L5P) and Measuring the Performance.

R arnch on lgistics serach prossdans focus on (i Smm's core competercas [Bharagan at sl 1998,
Bobarcda, 2001, Lim, 200000 has stk thal Sma thal used 0 adopl 38 apgrakch fra Deginging
raalaa thal hising & provicker Lk changa of the ompamy's cesrsl supply cRain prakanis & mon
afacivi and atfcanl wiy ol macagiog the Rgisics of the Dusiness Trey poinled col thi
perkrmnance is asaankal fon o e acoissiuly opamla @fcan and eMacive inernations 1aciifas
medworks. SRank al Al {200E) sugossked that ralaleliy and o) pedommands aee ondar cualfias
menead of difarantisions in the ayves of wdans, In thi Kgisto sendce ndusry, provicker adds wabkss 10
aedar By imgraving cparalion efliciency andior sranng mecurca and inkemason [Bangbad a) &, 156E6)
A logaice sandce pronickss [LSF) @ 8 providee o an incusrial Kgistics seracn thil specalze in
providhng virtus lypas Of RGBS Buch B8 TArGpOnAReN, wanshousing and laight ferwandng (Karia,
2011, Mhorpfry i, 2004, Laa, 1800 Thecin dalivilions an hrthee decpircid By Elingsr al &l (2008)
who descrbs L5PE or 3PL as lime hal spacalze in maraging @ wide ranga of sarvica-raaled
lpgitcal pdivites o dsnls, inchoid warahouss manageyanl, shipmanl commoldabon, cuslcms
Ergkarage, FarEponalondoinibon manegeyan] s cusioman eersica [Daughady and Pitman,
1565 Manirer gt &, 20 The corcagl ol 3PL has bean devalopsd fam the nesd e oeosida
FRNEpOIMALCS farvicas Iy Fanspodalion ompatias 10 il cusioman. Basically, 3PL might D
mdanified a5 esouicang ol wampan and lpgelcs Ackeli 10 ek (Vasbauskae and Jakunaseas,

Transporation Service Providers (T5Ps) has bean a scurce of compaitive advaniage and a comman
gractice by most companies. TSPs have cwrmenily diversfied by offering varicus services and
activiies. Most companies refar o greatar faxibity, operational elicency, mproved cusiomar sendos
laveds, and a bafier focus on their Cone businesses. Mom invesiigalion on compedive advantage of
TEFs & raaded (Lal @l al, 2002 E 2004 s well af feodes and solddons o TSPs b achavs
susiainable competiive advaniage (Wiong and Karda, 2040} For this reason, pravious padomances
arn imporam b seled TSPS 10 maat e needs ol basinessaes looking [ iake the laad in tha
compadtion. Howaver, up o date. the ssues Fave not been receated encugh conceniration.

Vankatraman and Aamardgam {1355 danified e dmansions of business perlomanca: opamicnal
perlrmance (Le. qualisy, Saxibiliy, on tma delivery} and linandial parformances. Huo e al., (2008
suggested that aperatonal pariormance can ba futher classilied imo to major dimens ons: cost and
sanvice perlormances. Cost periormance s miated io cosi and price. while service parformances is
mlabad (o sersite reliabd iy, speed, vanety, and o forh Siewar (1995) deniified lour key opamicnal
arnas ncluding delivery, Tasiblity and resporskmness, logsics oosl, and asse! managemani 10
srialale performanoes islom wih ihe sludy of Sink of al. {1835); Larson and Kulchisky {1953
Lkipel-Larsen (20000; Brah and Lim (2006); Yoeurng [2006) use the Aoty facior for performanos
measwement. Daugherty el al {18396) identfled sis areas ussd by messure the periormancs;
cusiomer seroce, qualiy, produciivity, cosis, srafegio docus and cycle Sme. Hensher and Brewer
13001} poirbed cut thal many taciors rouded reliebithy; cost amd delpery tmes e key pedormanos
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indicalors thal providers use in promotng ther senices and fackbes. Lai et al (2002) investgaled
measwes lor evaluging supply chain performancs in Fansport kogistics based on the supply chaim
opergion mlemnce model They painl ool that fackors impscl on supply ciain perlemance in
Fanspan kegishios conssh: servce allscivensss (ag. reliabibly, responsivensss and fasitobty) and
opergion efficiency (ag cosl vl asselz]. Lai el gl (2004} used e sare laclon o shudy in Fres
Fanspant kgistics ndustry, e alr and sea banespor freight loewarding and thisd-party ogistics
saryices. Thay performed a ons-miay anakesis of varanoes (ANCY AL

Braf awd Lim (20068) sludeed the affedd ol echeolagy and TOM on e perlormarse of logmlics
compaies Pravious studiss osed cost facher b sludiss view pain] of lingrcial perlormance for
reaswrs [he perlarmance ol lagisics prosder (Closs ard Thompson, 1982 Shjos®-Larsen, 200{;
Houmse and Stank, 2007: Vakdgang®an, 2005 Pyaydes 5w So 200538k Yeung o000
Furtharmars, Tan s Wa (201 2) ported out thass fur critena sgch ag deleary, cost quality and
Heabiity imporant for decsion making sslect 3 53PL prossdir. The sralytical herarchy process (AHP)
vams ussd to compule Lhe critena waights, The reseanchers sluded the padorsancs measumame of
Isgmlics provider by usirg rebabiny (Houss sl Stank, 2001; Pansyices and Sa, 2005akh: Yarg ol
A, 2. Some ressarchers usng mEponsversss 0 omeasers e paifommancs corsils
{Cumasskaran gl Mgal, J003; Kremeayer and Kogpkry, 2004 Pansyces and Sa. 2005akk). A the
marme Sme, Yang ol al, {2008] vsed aesets (OO0} o shadisd the padlaormancs messunment,

From Heralures meyess, e measeenmenl of perdormance am the eses of LSPs such as cosl,
ClUMMMAr servics, delteary, Qualty, proclucivity and sirategy hae Bean acospied (Daughery and
Fiflenam, 1995, Moredans, Myers &7 AL TS ecommand innSapien, coal and cuslomad aandce
{hexibily, dalvery and quality], Fasdcsn and Cooges {19088 mesaumn gl perkrmania it lamma of
SR, Rerdich, prochacidly, akaal manapgemani, and Susemar pnd amplayss salElacdion. Lamd and
Fukchigky (1008 propdaa malaiond, cosommr sendch, allgiency and Meaibilly a5 legeaics
perlarmnance medaume o users of LSP3, Soma of i laraling Ingm ihe pronicksr paespacdive hag
Fiad B mEdAun WRsLE vpess ol perlceinancs (6.4, Lai s Chan, 23 Ghapenan &F &, 2003,
Manizer @l al., 2004, Swdangaon, 2006, Fabba-Coglas of al, 2008 and axaming the roles ol
prrrical o inkormation Mehndlogy in adding valua (Lai el al, 2008; Lai &1 al,, 2008} Some axaming
e icdai of relaionship cranialion (Pansyickss and S0, 20054 & B Perayidas, 20078 & B)

Apenecing 1ot Blaralumg riieeas Of KGIRICH sandos rovider peclonmance mapsumman, tham s
el gaps ol Tl alucky niided 1o Ra axplosed. Tha Trsl gap, 176 lieraure ravieas inding 1he impanam
taclors thal &¥ec) e pedomancs Of IGESE SAMGE provicaes. Only o0 CURICIMAT Darkgscive o
providhs perepacive For s saedarnch, il mil baled 10 sledy srvullacrscasly cuslomans' and promickens’
percaplicn. Tha fingd gap @ thal peéeicuas logsics llecakra Dag axamicssd e g ol sanios
affia bireisd and opmcation @MiEancy on (e kmen SalElacion

Tha Praposs Framework lor Messuring the Perfarmuands of Transporiation Sarvies Providars
Transpotation Sansok Providars (TSPs|) pafomance am twd clements dalinition which consists of
efeciveness and alicency. Efeciveness reaies o the prateranca of the end-consumar and the soke
indicaior is consumer saistaciion. Eticency indoaiors maasune an culput kevel against an input leval
{Warg and Willam, Z007,TEPS indicalors am grouped indc WD main cakegondes. Firsl, sandoe
efeciveness consisls of sin sub-plemants such as relabilly, msponsiveraess, Mexinilty, gualty,
dedreany amd Hime. Second, operadionad allicency indicalors rolude feo sub-claments such as cost
and assels & mesanch moda s formdaied bo dendity the dineci and indinec! faciors inliuandng
impact of tha TEFs paformance. Figured shows fhe amework of the TSPs perlrmance affacts 1
cusiomar salistaction. Tha indicalons of pafonmancs ane dalined as follows:

Fakabiily, poor reliabiity can dalindiely decrasse cusiomer soElacion and e mpeat consumplion
in bofh short and long terme If may also damage the image ol the company from customar point of
whew and aven redus the sales reserue (Chan at al, 2005).

Aasponsveness, The wilingness of iransporiafion sarvica prowidars 10 halp customars and peowide
prompd sendoe (Parasuraman et al., 18805 Aocordirg 1o Supply-Crain Sourcl |2006) respors veness
reler fo order lufiment cycle lime that mean the average aclual cycls bme corssiendy achioeed o
Wil ousiomers omder.
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Flzaibiity

TEP2' Sarvice Efetivenass.
| ~

Cecd Famry He Cusinmer
Sadsfacion
Tima H; Hy

Cast Eﬂ TSPs’ Oparation Efciancy
Agzain

Faquret: The lamesork ol e rarsporiaion service providers (T59g)

Fianhity. shows the dagres b which the supply cham can eaid ko 8 changng amdmsnmant and
wnssus cusiomer requeshs ([Beamor, 1000; Aramrean el al, 307 Sicordirg bo Vicksry of al, (19588),
fSmdbidiy has a8 cosa realionstip wilth amdanmental oncadainly, aearall S pederrancs and
brclgnal miedaces; Sereicre. & should be onderslood by managen and all employess ol cospany
wafeers making decsion in all agpects (Shan et al, 2006)

Coaityy. indicabes e abiiy to achieve ke defec] rates, aenng =ale prodocts and cresion of
errrrarrmenlaly fiandly products had consstently besn fell 35 8 wary impodant compstilve priooly
| Grurer], 2005). Acconding i Mesly el al. {2005], quality has baan defingd m larms of condormancs o
spaclicaben and hence quably-basad maasgres of pedforsancs el oiused on Baues such as he
rnbar of delescls produces and 1Fe cost ol gualisy,

Cralvery, Mareich (V90 mantan the sanous lactomn that cab mieencs delipeny indodes vebicle spaed,
ichrrenr radishibly. bequercy of deltmary and kacalnn of depols. Slewart [1H5) sxplains the iniresse in
sl ey perloemancs is possisle threugh a reducion in lead e alnbuoless, &nctber mpadanl aspedcl
ol dalvery padomanss & orriima delrsany thal falbct whelar paifac] dabvany hag lakan place oF
aifwrssn and B AlsD Maakas of cusinmer Janace lavel, Tan &od Was (200 25 asplain dalivery mlar o
aor-Tama dedisany, Fighl quality and Fight place dedrand,

Tirg, his baan desdribed 58 bolh & s ol ompailien adeantags and the fandamental msdsers of
fanulaciunng pecormance (Sak, 1853, Decaar, 19901 Undar the ust-n-ime GIT) manuletuning
prikaogiy e produciion o cabeery o Qoods ust 100 sady o jusl KO lA18 & seen B8 widla (Polls,
1566 Firilarty, orms of tha afyschves ol agiimized production taehrclagy 1QFT) & the maimization o
Froughpul limas (Coldan aod Gox, 15868 Cran al al 2006 manicoad 1he) Sme ) D8 congidecad
#NCH Mom Cosl is mvohved il mona lirs @ gpanl. Time & alao imgomant 1o ceaal e dagres of
AT pROvEman] sincs dynamic ardironiment My necucs itk aladinanaes,

o, 1hia ko (e of prochucion an anhacce Fesin compaliivenacs and orgarizalion ahiukd hiva an

abundant amdgurt o Gapial fo onlinacus opatalinn. Maarreman is Dased on the abiity o groeida

&0 adeuane aum of capilal Tor cantinucs agerason. Saodl mel ba considerad for Bedh keg and shon-

Wi Operason. i ghom-teem, coasl ol the tamalivs is imgeract in lerme ol mposdng 8 aeisling

m&ﬁkﬁtﬂ-lﬁﬁ“ cearation ol the allenalive mey AMac thi ulum Siralegy e désalipman
by .

Asseds, speoifichy indicales "a specialized irmmestmant that canncd ba redaplosed o allemative St of
by abernadve users opedt af & kbas of produciive walue™ (EWillamson, 1986, Transcion-specilic
assets invasied by The provider enable the usade of eflicent processes and procedurnes o ganeraie
fird-party senices (Willamson, 1956). Moreovar, assels speciicly is @ precondition fo meet the
speclic reguirements of e cusiomer and %0 eMcendy supporl recurman Iransactons [WAliamson,
154 Wiliamson, 1585 According o Chan i al. [Z00&], assets show tho aliclancy in uilizing assais

Can enfance produciily af a compaiiive prio: and quality.
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Hypolesis

The proposs amesark [or measuring the pedomance of TSPs inoihis ssudy s presented in Fig 1.
The cusigmess and prosdem’ pamcepion of serce sllecieness and operabional eMdency ars
porlraved as co-vwaning arecedents ol salslaction ‘Whils 1he lealurs provides ks gudance an tha
rataliorship batwsen samnvics elfecivenass and operational albcendy, iz reasorable 5 anlbicipats 1hil
perlarmarcs on thass ilers el movs egather, This aepecialion lasds 1o Snsl Fypolhesia,

Hy: Service alfactiviness g o poditive ralabonship with operalicnal efficisrsy

The Ineraburs reeaks 8 link bebessn pervice allectimness s gparabional sfficency and dusskoser
salmlaction. Samnce edecineress and gperalional sficdency sre posifively Fghly comelaled meassums
for mupply chain pafommancs (Lo et al,, 2002 § 2004}, Thesga linding provids The Secretical basis for
byl

Hy: Service alfactiviness s o positive ralabonship with cuslamer salislacion

Hy gparalional efficiercy bas & paslnm relationship with customar satistacion,

i osummary, this madel Scuzes o mlsmedals relabonships 35 8 fest glep n wedenslanding the
rataliorship betwsan service sfecharess and opsrabonal effickesrcy on cuglomer salisfaction. Tha
rrcdie] 5 Bases an he assumpbon that seracs sffeciveress and operations alfcency pardomance in
TSPs ray dired] impacl business pedormancs Srough the customar sstistachcn nkage.

RBesmarch Melthcdology

This =sludy has combingd both qualgsive and quanifatnee meFodologies which meced resaanh
methid or methosiclagical Irissgulsion [GF and Johnsor, 2010), Cresesll 5w Flang Clak (2007
cliaslied e Famgulation dasign wie Sve man ped, in thia skl use B one-phacse modal, he
Ervangence Modal. The corveargan] paralbal caagn (ales mlamed ¢ Ak tha convengent dargn] asusm
wafeers e rapeanchar ek Cancurmn| iming b impkeman tha guanitaimg o Quesitnnarg arsay
&l qualiaiiey By indardeey hasad on dami-ainecirs ndardey, Biramds duning Tha same phaks of tha
ragganh procese Tha dala colleciicn MGusas o FRTEEMRTRN Sandcs proriders (TSR] in Thaland,
Thia concarmanily mesta the mesarch chigciee B undecsiandiony e facierd imgac o ™
perkarmanca ol TSPE wang cuslomass’ and providers’ pameption, 1 masss Bal e retaanch combas
ia TSPe Tha daln anakee Ukl @ lomukale @ dedoripdieg slalEieg, esior analyain &nd wan SEM
ke anakpFing e ralationzhip bateesn LEenl vanalie e [ olovesr affetacicn. Tha population
kame ko thie reesanch is coneirecied om e deckry o 240 Trarapdriaien Sanacs Prniders
{TSPa) Irgm Tha Federaion on Logietics and Their Susicman, In ihig ressapich, tha aamplng in Thig
rafganch & &l of pepulalion

Caonclusion

This paper feviews e man lecion inlancng te perdomancs of TSPE and proposes B e
nmewon 10 measurn T parfemmancs of TSPs which efacss the cuslomarn satisfacton, This propasal
i tocusad on e vews of Bolh sarvice peovider & SRNIGE USer pEesaption. The propossd ram awork
for maasuring T pericrmance of fanspotation sansce provider ts dasigned 1o idanilfy the dnect and
indiewct impact of the TSP padomanca. The TSP padomance indicalors am groupad inlo two main
calpgories: he Service afectiveness and ®w operational effickrcy indicators. The sandoe
e¥eriveress consbkis of s sub-slaments induding reliabilty, resporsheness, fasibilly, quakty,
deltvmry and tima. Tha cperational affickency indicatcors incude teo sub-alemans: cost and assats. In
paricular, the measuramant of tha pedfomance ol Thal wransporation sendoe providars wil be able 10
help tha imgeovamant and developmant TSPs in Thaland durffer.,
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SUPPLY CHAIN NETWORK DESIGN UNDER RFID ADOPTION

Yu-Chung Tsao'', Chia-Hung Chart
1. Cepadmesy of indusing! Managemen! Mapnss' Taress drvesiy oF Seendce and'
fechacingy, Tapel. Tawan; Emav yotseo @ medl s eida. 1w
2 Daparmen of Lagisbes Managamand, Shu- T Univarsty, Kaohsiung, Taiman

Iniroduction

Dot 1o T global souecing and markals, Foermalional comparies commanly use muki-acheon
SUpply NewerkE 10 BapEen e manulpciuning and disirisution. For axamgls, Wal-Man and Tase
havn complas supply nebworks in the United States. Whan products amve al inkenasonal seaparts,
Ty ane deliverad to eetal Sores through mubl-echelon supply networks. Tha design and
management of muli-echelon supply natsork in today's compaitive business ervimonment & ona of

fre mast imponiant and dificult problems hat managens o,

Egveral studas hase foosed on the ansa of supply network design. Shen [2007] conducked a
compiate review of 1he supply chain design Meralure and discussed duune research topics. Recantly,
Fujari o al. (2008] used a coninuous approsdmason [CA) proceduns 1o detanming e optimal numbser
and size of shipmenis when considaring sues ol location, groduction, inveniony, and transporiation.
Wurad el al. (2010 provided a GA Famework foF solhing locabion-allacaticn problams with densa
demand. Li and Ouyang |2010) provided a conlinuous approximation approach for solving the reliable
tacify koafion Jdesign problem under corelied peobebiisbc disropiiors. Morad of al. (2011)
formadaied the wo-laciRy ecalicn—alooabion probiam as 4 mul-dmensicnal Bcundany value problam
ard developed a mubi-dimensional shoolng algorthm to soka this problem. Tsac and Lu {2012)
designed a sugply chain retwork considaring both distance discourt and quantity disoount for
wansportation oost. In this papar wa use a conlinuous approsimation lechnique o lomulahe the supply
refword moded. Tha proposad solulon dalinas The inpud data in ferms ol continecus unciions and can
formulale Shess funcions for 2 dala sel of any size.

Rado-freguency identiticaton (AFIDY) is #he use ol a wreess non-conlact sysiem thal uses adic-
frequercy tledromagnelc fivids o rarsier dala from a lag atached do an ochiscl. Ngai el al. (2008
has presenied an ocslert Meralure revew ol academic purmal pepers fat were published on the
RFID subject betseen 1895 and 2008, Sarac et al (2010] hes made & rewsew about the impacts o
RFID an the suppl chaim management. They conduded that AFID lechnolegies could imoroee 1he
level ol supply chain maragement hrough reducion of nysniory kosses and increase of the eficiency
and speed ol processes and improvement of infomalion acouracy. BFID has beng adoplsd o many
supply chans, especaly for the universal of infernet ol Things (keT). LT deals with nlegratisg and
erabbng information communication lechrckogies including AFID, wirekess sensor neteorks, machine
fo-machne systems. moble apps, oo, BFID s said o mevolubonize supply chaim management,
rel=asing greal values. Theerlore, | is pssenial 4o consider the AFID sdoplion when desaning a
supply cham network.

The main purpose of #hs research afains a tour-fold goal: First, we want 1o highlght S imporiance
of AFED adogfon in e supply metwork design roblem. Second, we incomparale e AFID adoption
ceciion rhi e supply network desion madsl, Thedly, s wsd 10 dscuss the e¥ecis ol BFID
adoplion on the supply neteark desigrn. Fourh, we wanl 1o provide sslotgn procedunes o sohving the
suppky network dasign problem consdanng BFID adoplior. Thes objactnm ol the modil B 5 delemmins
e optirmal dislribation canlen infuence area, replesishmanl cpole time and AFID adopion decision o
rraxmize e okl prokl

Madel Formulabcn

The reteak sludied in this papss B 8 thres-achelbn supply chain with an culsde supplie: ssling
gl 1o CiGs. The DCs are iated al lavel s, and help ko sonsalidale ghipmants arsmarsg Seam tha
suppher and delres tham o the reladers. T retailees al ths downebrass maal e demands Insm end
cusioman. Goods fow nom upper-siream laciipes 1 $e dovwrsleam faclties, Thes sludy uses the
ol kowwing meokalicrs:

T replansateranl cpcda Bma bor akch DO dupar | whesa =13, i ddeciaiom wariabla)

A, : infiuence area for each OC in clusier L where =1.2,...,7 |decision vanable|

F o faclity cost of apaning aach DO
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£ Lebore guensily in chaler o where =12 .8

.lll:ll:liﬂ'ﬂ.l'.-l:l rale for il sione in chsler O whane =120

£ - lpngeh of the planming horizan

1y rarmporlabon (et per pni] distanis per fem

T engtani Ihan cepandis on fhe dipianss mains and Shags of the DE garaca ragan

& ordaring cost lor DG
h: invaninry holding cost for DG

" sansoe ared in chsim { whare =12 _..a

& und purchEseg ol

o uri] saling prce

£ uni B D adephion ol

' sificisrcy ol the repfenmbrment process with respect b satisfyng conmamer demand
i, ;T maan of tho fsad tma wibail AFID adopdbon

o, | e sardant emor of the lead e siifout AFIC adopSon
3y, thiz mean of the inad Sme with AFID adoptian

Turm the sfandand smer of e Bad fime wib FFID adopian

14 fackor by shich order quantty must ba Pempsed eladve [0 domand whon RFI0 & nol wesed, wihens
(1= |

r ool proces s cosl ke everds logishcs

7 Imed fracton of Bems fesdivg 10 g9 inlo fevemnse gslics proceas

I avmpge procees bme for reverse kgislics withoud B8 1D asoplion

Iy ANRTAGE DPO0RSE 1M lor reverse logistios with AFD adopsion

This rathemsical mooel n This sludy 1= Based gn e ioldsing assumgdons:

1. Cempnd ps unk bme for elad sioes 5y dosler s oan independec v denicaly disrmbulesd
Fﬁﬂﬁﬂﬂ[ﬂ'ﬂﬂﬂﬂfﬂﬂ_

2. Eoch DO infusnde ffon 15 oo 1o crcular. Momdavss, gath OC e ecald in tha cender of e
inffusnce aea,

3. Each ratalar is assignad io @ particular DG and sorved onéy oy that DG

4 RAFD lechnoiogy can imgrows information sharing, cul logistical ocparations Hme and seduco kead-
timez. In this paper tha maan of lesd fma and e shedand eror of leed dme under BFID adopiian

are assumed to be s than those without AFID adopton, Lee j . = @, Bnd O, =i,

5. \Wihoul RFD adoption, the poduce an suiied b shenksgs doe io damage, thell, of offer
incidenls, Theeslors, B CCs should replesesh momre produch shen BFID &5 not adopled This
mears U= 1 whan BFID & not adopisd

6, Tha Aearags peocags dms for sesaa ogatcs withou AFD adeplian ik Bagar han he ek
Priceds Hima for readngs ngaiice with BFID sdoplion, (e 0, >,

7 AFED adopton allecls the stoenoy ol the replomishmenl process wih respect jo salslying
e i demand, 'Whan RFID & adepied in the supgdy chain, @ <1; ofmrsies, (i <1,

Thes study usas 2 continuous apprecmatsn lechrigos (T el al, 20120 fo daade the nobsces inda
smaler reguors oeer which the-dscrete varable can be modelsd using e dlew wanang hirchons.
Lising the rethod the geeen pervicasr mgon & coverss wih clusters © 1.2 0 Clusters | =120
il within B groan sarnyse reguan such tal the sk demity B nesdy constan] o sach clusier
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The fotal mebsork peoil is

[ {J'l AT I RIFIDY i ot mloped;
A T, wiA T ) if RFID 85 mdopeed.
Tha soral vtk ool wiihois AFD aangian 'I-il:n'lil.all.l‘ &

ﬂu*-l-rl=_ifp-w'ﬁﬂ§%=if. E F5] -i_'inhﬁ 0ELGE, |

E[Hﬂ OASET. (i, J +ﬂ.|HELﬁLr]

¥

‘E[ ;E ] N S AL -zm,;ﬂgﬁ,ﬁ  wiare 1,2, 2|

=il

Tha fofal redwork profit with BFID sdoption TAC L0 A4 T b e

Myl A L= p-e—r)E44E —E[ ri ] (e rfRgiac)

-‘E[ wuﬂ.‘ﬂrﬁwﬁﬁ % + ol EABC P

-E”?%] : 3PS 3 Moo BEAAC, . whars 120 @

Tha crucial dectsions ane tha koeaion of tha DCs, tha mannar in which o assgn ratal stores 1o 0Cs,
wventary policy ai DGs, and the AFID adoption decision 1o maxmiza wohal profdl. Since aach DO i
assamad 40 locate i tha canter of e Infuanca ama, e location and allocation daciskons can ba
decidait by dalarmining tha DC influencs anoas.

Decision Making
Tha problom analyesd hem B 10 dalamies ihe dplimed Pluence scae b sach DG A and

mpanahmend cycla v dor aach DS T fo macisisg ol netwark prole THAL T, =120 0 Tha
protiam i A wo-ranch menknaar fwnclion with Zn varabkes. To sohae tha problam, wa firsd fiod tha
erpimal vaksss of 1,00 and T, 04 T ) mapecivaly, Than the opfmal A &d T e

ehosan o masimzs (AL T, ba TH A LT 1= [T 0A " T L Mgt A° T 3, wham A"
ad T aen e values to masineee (1,047 and A and T s e values 30 maximize
Tl (A TE Thisie TTAT b= Man T A" T LT g (A" T3]

Humerizsl Exsmple
To duarvaka T akxodlhm deacnbed aboes, congokds e pammakes of a commadily in & supiey

chain ¥ <5000, N3, ) <BO0D, €, =10000, O, «12000, hat, v, =5, 2, SO0, f <001, Falid 4
=11, A, =1, =8, F=12, § =006 & «0.00, 5004, Z, . =1645, L=108, @ =08 o
DS gt 0, al, p sl £, e1, 0, <15 When hdopt RFID sechnclogy | 1), the ifluence
anis for D6 i chator 1, chaglar T ard chatr 3 e A o111785 A «1215.75and A" 2150114
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mespacively; tha replerishman cycle tmes for DCs in cluster 1, duster 2 and cluster 3 are T, =0.352,

T;" AT and ¥, <0303 mepactively. the total gratt 11, <PEHE. Whan £ =09 (withoul FFID
adoption)), e influence amgas fior DCs in clusier 1, chusier 2 and chsier 3 am A" =1088.66, .ﬂ.l."

=1300.78 and A" =1606.32 reapeciivaly) 1he saplanishment cycha times Tor DCa in chaiar 1, dusier 2

fend clygter 3 are 17 =0358, T," <0377 ard 7,7 <0400 sespacively. the 1o prolin 11, <254821,
Themelare, in This case. the maximal prokl 5 $2854 1 8 when the AFID is adopbed,

Conclusion

This study designs a supply chain network modals considenng AFID adoption. The crucial decsions
arn Tha location of tha DCs. tha manner inowhich 1o assign ratal sores 1o DCs. the manrar in which 1o
ol the imemory policy af OCs, and e AFID adoption decision b masimize ioial prole This study
formulaled S supply chan network desgn problem as a twe-beanch nonlinear model and proposes a
sobfion approach o sohve the problem. Mumencal study demorsimled $e solulcn procedures.
Further research on this topic may consider cther practical scenanos, such as capacity limiladons on
DG or delenoraing dem supply nesworks.
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TARGETING INDUSTRY FOR THAILAND EAST-WEST ECONOMIC
CORRIDOR

Wapes Mancpiniwes', Sakgasem Ramingwony’, Varsitays Jengkrajarng’
Facidy of Soiance and Techndaiogy, Sophia Linhsrgity - JARAN

of Enginearing. Chiseg Mi Uinkearsly - THAILAND

of Businscis Admintsiration. Chiang Mai Unkarsty - THAILAND
P TR M |G

Abalract

Greater Mikong Subregion's EastWes! Economic Comdor is the pwsical ogistics and iwestman
dnkage of Myanmar, Thailand, Lao PDRA and Vienam, Whena Thailand s geographicaly kcated in
$w cantar and posses tigh polendal in terms of eoonomic and indusiry, tha eseanch aims bo idansty
e target kncusyry for this regional devalopmant. The idanicalion critera incudes key production
taciors and national policy. wih 3 constnacling s%eps of sekcion, Le., (I} Prebminary Bcreen, il Policy
Scraan and fil} Indsty Sclaction. Tha shudy kads to 2 fangeling incuswies, e foods and
ey, In acdon, other sireng ndusines ane also identifeif.

1. EsiroducEan

£. T Greafar Makong Scbnegion

Grgaier Metong Eubosgion (GME] & a0 Aslpn Developmant Bank [(B0B| progmam Tal as o
conpamla sconamic ol 6 counires along Mekong rvar, Le., Cambodia, B Paoplo's Republc of China
{PRG, spaciicaly Yunnan Prowinpe and Guangs Zhuangy Awonomods Regdion], Lao Peoples
Dermccratc Aeprubic (Lag PORL Myanmar, Thadand, and Wiel Mam (e Figure 1) Whisi & arca s
bounded fogethar. 1 covers man thae 2.6 mdlon squame iomaiens and a combired popuiation ol 326
mifion. GMS program lawrchod in 1992 with the collaboraion in the ares ol Iranspor, ananmy,
teecommunicaions, omdonment, human resowd develoomani, toussm, tade, prvalo secior
myesiment and agricudiure. Wih the plenbiul Fuman and nauraf resource, GMS & one of 1he global
sconomic s grest palendal [1]]2]

Fqurs 1: Gregter Makoryg Suboegion
Sourcs: [3]

L GME ponoma: daviladrssal, the desaipment o eo-alid “Eoonomis Comidirs” B e of e
ay propact hywsch il can lascks 0 SEaten Bnd erltani imsasimants o muli-aachom, (6, anshon,
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omengy, lElecommunicabons. Sounsmy, rade, prvabe soclor imeesiment, and agrculure in The
subregior. Tha sconomic comridor develcpment & nol only focusing on siralegio nodes parbculany at
bBorder crossrgs bebessn o Souniniss, il highlighls speclic regonal sras, B Gonceairsts
mirastuciure developrent and o smphly and bardeslessen the aea. [1)2]14]

The GMS s Ecoromic Comdors wers officially agmed 1o 3 ecoromic cormidors, (e, [1]
15 The Borth-Soupth Bognomic Corrider (HSEC) immhmes thres roptes along the narth % south
axis gl e G geogragiy:
{il The Weasters Subdomricder: Kunming PRC) — Chisng B (Thalard — Bargkok (Thalsedh
v LAD PO or Bfparesar
{1 The Cankal Subcamdas Kunming [FRC] — Ha Moi (Visl Mam) — Hs Phang (Wl Blam)
which connscls 1o the sxiling Hgheay Ho. 1 ruanmg o the notham o the soutem
part al Yial ke
[l The Eastern Subdioridor: Manaing (PRC — Ha Mol [Viet Blam) via 1he Yo Pass or
FargoFenggang | FRCT — Dorgeng (PACH - Mong Cai | ¥l Ham] muls.
24 The Easl-\Wesl Ecanamic Carndar [EWEC) rurs frem O Mang Porl i Vit Bam, thigugh Lao
PO Thaikand, and b the Kawdasirs Fosdd o Myanmar,
15 The Ssuthern Esancmic Cordar (SEC] comprisss 1he following subctmdion and inlescsmricr
link cornecing srajor lomns and cias in e souiem part of GRS:
il The Gental Subsoradcr: Bangkok-Phnom Penh-Ho Ghi Bnh Siy-Woeg Tag:
T m m'lm'l:m Subsorrider: Bangkok-Sem Feap-Siorg Treng-Fatlanskic=D Yadoe-Pleibg-
{Wi] Th Sodham Coastal Subocercier: Bangkok-Tral-¥ch Kong-Hamga-Ha Twn-Ca Mau
City-Pam Can; o
{rel Thay Intamcorrikr Lick Sihancukvila-Phaom Panh-Feala-Sung Trang-Dong ke [Teg
Pang Kriali-Pakes-Savarnakngl.

O inberast of 1he phger B 18 Eagl-Weal Economic Cordor [EWED) that mun acrass rom Viel Nam,
Frough Lao POR, Traikand, And o Myanmas,

i Fant-Weal Evanirtd Comars

Thi aconom; foridor B craated Daaed on a read of 1,450 ke with the wast and & por diy o
Mawlanices (Mysman, coging Kapn Divigion, Thai peovinces ol Tak, Sokhofai, Fhissanadok,
Fhalchabun, Knon Kaan, Kalagin and Mukdahan ard Lactien provingas ol Savanrakihel, Vieinevsae
prowingas of Chaang T, Thua Thisn-Hues Provnos and D Marg cly a5 e aas) end. [5]

Thi gpaclhic cbjectivas of EWED déalopman ara 1o furber sirergihan aaooma coopanalion & o
Laciinatg rach, irmaemant, and cisaippmant oo thiss o comiras, Komduch Iansen costs in
e project anga by making the movement of goods and people more eficent; and 1o reduce povarty
Iy supporiing economic development in ural areas and border regions, espedaly via agro-indusiny
e [ S,

ADE a5 wnl i 3 counries estimamidy indest in the esiabishmanm of EWEC on imlrmastreciung and

miated developmant al USE 25 bilion. Such progcls ame, %o cxample, road rehabiiation,
devnlopmant of Special Border Zones and deap-saa port. [E]
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s

, |
Faqume 2: Grealar Hu'l.‘l.':nn Subregion s Eppl-Wes! Ecdramis Coamdar

Suures: [8]

T3 Thawro's Exal-West Eoonoma Corncor
v Thaland, ol Fderest in this papar. EWED Gt aoroms 0 odies, b, Tak, Sukhalhs, Phissamdok,
Pharlchabun, Chaiyapbuim, Bren Kasn, Mahasarskham, Ealasm and Mosdahan, Tetle 1 sanmanisag
i mfommalion and sconpmi; of [hase cliss,

pi (Sqkm} Lomp | (e | |
Tak 16,40 =35 34 550 6L S0
Sikhottar | G698 [=0] ~ di4d4d |  Bages |
 Phitsanusk 10815 &1 £ s 73,157
Fhaichabun F= 1041 57 856 56,552
Chalyachum f2.7m 1.2M a5 BT .
¥hon Kaen 10,585 1.884 155,272 B
Mahasarakham 5,231 1,001 41,000 38,77
Falasin 545 1012 43,250 42776
A bcdsan ERE:] 2] 18,782 B 170

Tabde 1: Summary ol Easic information and Econommis of Thaidand EWEC Ciliag - 2001

All 9 EWEC cifies aro

of area of Thaland and 13% ol fotad
GPF par capta & 154 5123THE, EW
East and West wih this EWEG, EWEC ciies ane passessing high potertial and connacthity.

2. Targed industry

Eaiac thain Crifena

Soure: [7]

wary distingl i ferm of aea, populadon and economy, EWEC olies covor 175%
fion ol Thaland. Howaves, comparning
gities ane miher poor. Yiol, with tha opaning pateway o the

o thi wihola couniry

Based on industry database ol Mitisry of Sndustry, curondy, thees are 21 indusiies, Lo chemical
chamicad procuct, lumiure, wood' wood product, penting, eleciionis elecinc agpliances, maching!
mechanics, haskc metal, paper’ paper product, mefal, patrcleum, agrculirsd, plasic, non-mefal,
mfomolrs’ components, ealhon’ issther prodoct, ubben nibbar procuct, jestie, goment, deink, lood
and cthar indusines. ) pressn classtisd in these 21 indusines, lhem are 7,153 laotonps regsiend

m EWEL area. [5]
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M imerest ol the stu® is the sslathon o the legebng ircusiny whers the gromodon poilcy should e
praced  Theelore, e basc reguiremanl & the seleclion is the mdustey paleciial  Whiksl the
fromotion can b divided ins phase such a= ungenl, shod-lsrm. long-leem, e shady ks on the
wrgent Hers the siroeg imchasbey should be daleshsd 35 P ollanshve pabiy & nesded. Thamhone, #is
o bk 10 wenbly 2 domean] mdusirg, Hanca, how @6 idertify

Whure e cribixia can be vaal, the muli-crderss aeleckan and streening process are used, The
fpleciion process ix thersfoe desgn ss; (iF Prelimnary. Screen, (B) Polcy Screan and (i) dusty
Lelschior. Figure 2 ilugirates process ol gsleshon

il Paglmmiaiy Eumadn

ey e ek sy Saisans of Dinkep of induainy m Siernnl wee the iz ng A wasl ket

b

(15 Pallcy Scrass

kR raborad pofcer Burd el o Sy deavai oo @ soreen mo e oF - oo crokaiey

o |

L L o R T e e I L R —— s ——— i — e ——

anrg Mok -Criwrial Decmion Bassg i &6 s ba oversd prmngae iediupry an ia mega
whraky

Figure 2; industry Selecion Frocess

The doticaving fSopic elaborates e selpchion procoss and resull

31 Predvminany Soemen

Proceia ol preliingy sciean use e mdusiry dalabase of Minsiny ol Indusiry o iderdily e cumant
sirerigih ol those regslered 22 Pougdy. The ssedion crdena of the scresning B based on kay
mlomaten avslsble on (he dalsbese imell e, numier ol Tacory, maching ol wvohing Tund,
mvesierd cosl. macking homs power aod nomier ol abor, These crleis are mere-gr-iess rlec]
e current stalus of pach mchas by

Whisl sach crilwrta posssas diferent indcriors. 85, ramhar o Isclory, THE, by, numbes ol pecpls.
Feredors, the campansss on mul-dimersion e ol possibles. Mers: [he kg of each trilena is
waed, Then the oombice rank of each crileri is used 1o sarimanise verall riok |[ss= Tabls 21,

Summation of P
Industry vl by | fed | 0] | ded | (0} Aank Bk |
[34bacsdamal]
Chamicall chamical prodct 13 ] 13 | 15 | 15 | 17 | 17 a4 18
Fumbue HMERENEAE-EN BS 15
Winod' wood procuc B i [ 13 | 12 | @ | 1 [ 1d
Cthar 6 1. 3 -2 °% | H 20 3
Frnting 16 [ 2 | 2 || 21| 2 113 21
Electronic/ pleciicopparces | 18 | 18 | & | 10 | 18 [ 8 T4 11
Machnn mecharics 7 | 48 | 84 | 16| 12 | 13 BD e |
Basx metal g1 ! 17 i 11 ) 18 i) 14
 Faper paper product W1 d [ B | & 4 | 4 50 []
Matal 5 | 14 | 158 | 13 | 14 | 15 TE 12|
Petolaumn 17 i1 L I O o5 18
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Sumnation of e T——
Indusary Wb | | | e Rank s
[ Y Ty P [
Agricidiural 1 & z 3 3 4 15 =
Plashc 12 1G 17 2 15 12 a0 1
bl reedal 3 B il T T 5 35 4
Apigmaive' campnnanis 2 4 E £ 10 7 40 5
Leathern' lssther producs 20 12 2 14 20 1a ne 16
Rubdsar! rubbar proiiies 14 21 21 21 19 20 11= 20
Taalil 11 | 7 il L] 5 - 45 [
aamenl 1 H pLv] = 11 1 48 g
Cirirk 149 g H- 4 5 15 57 ]
Foed 4 a 1 1 3 iz 1

ole: faf Fank of Mumber of Faclacy, M.ﬁnmmﬂmnuﬂmf (] Fank of Hevolang Fond, (o) Sank '
of Invesimant Casi. fed Sank of Mactine Horse Power and [ Sank o Nomber of Lator
Table 2: Critana Rank and Chverall Bank of Industry

Hern, 12 wask indusines [racked 11-21) ame sireensd oul. Theealors, Gnly 10 rclusines, o, Tood,
asyuulural, clhar, norrmetal, aulomalives’ Gomponeets, exble. garmanl, pelrleas, dick ard wood!
vacsond product will be consdemsd i the nel step. Hirseear, when rspect lhezs 10 mdusines in detail
Fere ars goms adjusiment made 51 oloe:
= Whan talking about wexiie, garmant is always incuded. |3] Tharefore, & & Then fastiia and
parment indusiny.
#  Whan taking abot food, | sgrcullural and drink is abvays indodsd. [8] Themfore o is lood
L HTL g
# When inspecing imlo other industry (ranked 3, maost of the indusine are enengy relaled.
Therelome, t is then caled srengy mdusTy.

Herp, only 7 indusines e consdered in policy scresn process, (8., food, non-melal enengy,
asomolpe! comporenis. bEdlke’ gamenl, peiroleum and wood! wood produch

3.2 Poiicy Soreen

After e preimnary selechion, the policy screen is conducted.  Bywihich nadonal policies thal relatsd
1o indusiry development is used o sorsen oul the off-kecus industry, e folowing summansss the
indirgs.

Here, natonal podicees ol inferes] are Thalersd s edusiny SMasiess Plan 2092-3001, Thalands 111k
kWasonal Eporomic and Social Desclopment Plan 2012-2016 and Trailand's 2thlicn THE logistcs
mlrastructure imesTment plan. Whers the Industry Masier Plan highlght the desdopment of Tood,
adomoine’ component,. gameni and energy. the eocomomic and socil developrmen| plan address
direcily 4o food and erengy RdusTy as Bhe anget indusine of Thaland. On the ofter Fand, 1he logistics
nirastructure invesiment plan does not rule oul or promole any incustoy in specific. [HOE11002]13]
Themelare, the relerred ndusines. lor #he nost selsclion step ore food, aulomoies! componend,
fex i) garment and sy,

3.3 Indisky Seleckon

The incusby ssdaction is based on Mulliple-Crlena Decsion Makng ools B B 5o ssledd e overall
sirongest indusiry as e targel induslry. Whers 5§ Isclom o nlamest ae 1) malensl, 25 labar, 35
myesg et god machives, 4] marks] and chosler s 5] sconomis, soeal and anvircnmant.  In detsl,
fers e M subfackors constructicg thess S faclors. (sea Figum 33 B zhal be nolsd at thess
crilania ars agresd beged on Meralure [45]6] and upor the Minsiy of Industry sgency wha is
burding the projesc] a5 witl as glakehaldien upon inferaswve,

128



ICLT2012
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ol Fhirlata s Il ]

L Conmonivity

Figura 3: Indusiry Selection Crileria

Here, lechnigue of Furzy Anakfical Herarchy Process (FAHP) is used for deftermine the sgnificance
of each facior. [1T1EI0E] The AHP pair-ess gueslonnaires s dessloped and dsbbuted o
siakcholders in these EWECS chRes  Upon the data colection. semimar an melsbed opics and
miensews, 35 queslonnares ars complotenl  The corssiency rabio i josied and e resull 15 o e
acoepted. Figurs 4 fusirates weight per AHP pair-wise cakculabon.

1L Bl

-;-gl:”ﬁl
o D [ |:L:-:|'qum.| 1 s o w007
IT!!:?T!II?I!!ll!!l
EREERLEEERERUEERIE
i i RN
i powi Laimcid m A P o E;:-‘i

Figura 4- Sut-Fachors Weight

Then, arcther guestonraie s developed be collesl the perceplion 1o each facior of inlerest.  The
soore lewel of 1-5 5 used to rellsct the sTength and weakness ol sach industry i sach sub-facior.
The polential of the ndusty s delermined by the tolal soore, which is & summaton ol score multiply
ke meight |from FAHP| of sach tacior. The resul s shown i Tabls 2

Total Score (weighl & sCone)
Facrar Tul-Faciar Automotive’ | Textile

Food | Ererd¥ | Componant | Garment
Guanity 0010 0,008 000G 0.006
Typa noE 0.004 0003 0.003
. Chialiy L iy | CLtd Cof | oo
Waterial femand 0oe oo 0008 0.008
Resnuime 0011 0.008 0005 0.008
e iy i1 O (ARE s | DO
Trend [ifias] 0.003 0.00a 0002
Lo Quanity 0010 0.007 o007 0.007
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Todal Score (weighl K scong)

Faziar Sisy-Faiclar dinrtomod e Tiaxtilal

Food | EmrY | oomponent | Garment
Shils 0018 E] oo 0014
Sullckncy 0011 o010 0007 0.010
e iy il DS CLs (AN _ .ona
fwestment ard iresiment 0.0 0029 o.0lg 0.020
machne Maching 0o 0.022 aoid 0.021
kol chamang f1.01e cLs Qo1 L
ASEAN demand 0.0 0.0a3 0.020 0.018
Markel and clusier Local damand s 0,049 o023 0017
Cdiahar il e CLiA Qo4 M5
: R viw::;urq _ 0017 ool oo 0.013
srwranmen “wm‘ﬂ"'m 0018 .02 Qi 0012
Tetal Sccra 0.0 0.3494 (il | D204

Hari 1 - i 3

Tahkz 3. Indusiny Sakeciion — Maiiple-Crileria

Hern, it con Do soon hat food is ranked 1 af iofal scom ol 0302 and anergy is mnked 2 al oial soons
of 0294, Haere, | can ba saan fhat food and enengy indusines ane ganeraly and comparatiely srong
in lems of malenal, labor, invesiment and maching, market and dusher and economic, social and
S [

Tastiias garmani and auiomotive’ comporant are mnied 3 and 4, @ score 0204 and 0.201,
respachivaly. Thesse bwo are also stromg, in companson b olher soreen-oul rdusties in earker sieps.

4. Conclusion

The messarch aims fo idenily fargsfing ndusiry in Thaland EVWES cRes. Where song indusiries ars
io be promaoled for EWES develogent, the mulb-crlena selection and screening process ame usod.
The proocess slads from the preimrany screen thal uses the rousiy database of Minsty of Incusiny
fo differentiate e stromg ard weak indusiny. Therelore, 7 strong indusines ars denified. Then the
pdicy sorsen thal uses nalional poloes fal related o ndusTy developmen! 1o soresn oul 1he off-
focus ndusiry. & indusines ars selpcted.  Firally, with the indusiny selection thal uses Mulipke-
Criieral Decision Making Scols bo selec] the oserall stongest industry as S Sanget indusiry, lood and
STy MOusSTES e sekcind.
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THE ANALYSIS OF INFORMATION ARCHITECTURE MODEL OF
TOURISM LOGISTICS WEESITES

Laciams Ramingwong
wﬂwwmmmmuummw.mmm:

Purpnse: This paper analysa information archilecture of wop tourism logisics websiles in onder 1o
devrlop e mos! alfickent ramework. Inourism indusing, aach web nesds o ditleesnd archileohing o
SUR thair users. Tha information anchilpcdure Plluences the palomanca of nfomaticn foe. Tha
efidem information Aow can enrch inlormation sharng aceoss the supply ohain. B & clear W sea that
e Inlormation Now provices opportuniies and chalenges 1or tha tourism indusiry. Information ks oen
dis¥ribiied via commaon ool ndude ravel documants, SElavson adverisemanis online Widoos and
websbes. Among those tools, websites ame the most common one.

Designimethcsdologyiapprosch In this paper. the lop loursm webside s analyzed based on the
research methodoksyy apoied fmm SAM (Software Procoss Aralyss Method) which b5 presicusly
applied for the analyss ol wel-known soltware processes and ecommence websiles. Frslly, delaled
imlomatzn archiechors o the webskes is claborafed wia olaboralon process. Secondly, e main
comporents of mfommalion archieciuwre are discovered from $he rommalzaion process. Lashy, the
AEiac mode ol loursm websie 5 generatedl

Findimgs: This papsr proposes conceplual model for buldimg ol toursm webske based on ther
processes and femens,

Practical implications: The model cbéained can be used as a recommended model for adoplers. The
models suggest key characiersics needsd for 2 ounsm websis. As a result, design and
dersplopment ime as well a5 reguinsd labour ars reduced. This Surster resulis inoost reduction and
mors customaer sabisiaction.

Originalitgivakie: Thes papar applies an auisting anakgss mathad ool the domaim ol lowEm legsics

Kepwords: Tousiam sekeie. Traeal website, Tournam Ggistics, Toursm logeshc supply chamn,
Ffersation e, Infcmation gpgtem, Inkamation aechiteciune model

Introdaction

Lesgistics was inboduced belfore 18508 and weas Snsl implemantsd in produrssenl, sainkerancs and
Fanzparalion processes [Ballow 2007 Howewer, ils usshuness and applcabiity encourage the
scdaptalion i other areas, 6. Fesplably. calerng and unss (Kondal 2008},

B is ohvigus thal fouram is the by force thel drvss the world's sconomy (Goopar 2006} and
ke lima licas BCORCTY Thwe facd thal louram MUMHHMMEH}DM & Felckie 1955
cimes gl o surprise, Tharmlom, loursn destiralions. or lowsm compasies are mflusnced By tha
compsilive amdmenment and am forced 1o ks adeaniages of inlormaton ledheolagy in onder o
srrich eir compelifve and sionomical advantags | Fhang &1 al 20080, Examples in usieg inkormaiion
fechnaogy © kursm businesssess induds ssaking destinalen and car ranlal mlomalon, comparsan
of griars costs, booking accommadaben, and els Dne of the recomsended siralsgies for FceasEng
compsilaness is apphping supply chan management cancapls i Gunsm (Zhang el & 20081, TSCW
[TounieEm Sudgply Chain Maragament & 6 el ol apgrakchas e manhgs e proceas of M s gupgly
chaim (TG The e [ounem suppl cham modal thal ahievs Tows and procassas of TSGa
{Pizaanmunge) & Dignay 2000 & ehown on Figus 1, The TG moedel reprasants e Toee I dlads
wath tha cusaigemeer Thosy il B infiaked 3fce Guaiomsers maks dacisong &0 B ing. Thus, sEmukaisg T
inlprmatien Tow and phesical Tow,

An efficient niomalion e can ervich Ffersalion shanng somas e qupply chain. Besidas, 1ha
forffeer the inkemasion foe panstealss i e ugsbeam (e, supplises), e bater the impeovemant in
e qupply chaim's behavior, & s dese 10 see thal the Infosmason I'l:ln'w:rrl:lau opporiurities and
chalangss for the lowsm industy |Gopta 2002} Fusthesmars, the faster and sasier inlormaion Now
meramas confidencs in custome: llow (Hath & Menan 2005}, Undoutfedly, he Inkemssion Boe eflecis
perlarmancs of the whole supply chain (Yang & Bums 20005
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Theme are sewsral advaniages when users have comdeol ower infommalion fiow wia the infdormeabion
sysiem (Ariely 2000, L= improves task pedomance and users can b mors conbdent n decision
maakicg bagks Analy (0] padermed aspeamen®s on evels ol contrl oeer inlormaten lew The
rasylles shirsed that the rerass in pedormmanices B associslesd o remasad inkemaion contral rafer
Tan becauss of the agenl or lask,

The inlomation Nosy ireokas gidng and recsiving dala and inlormadon sia dsinbuicn inols. Commaon
oS irchocks irasel documants, ieladsion adveriisaments, onlines Cidnas and websbes. More and moee
anling inols are accessad and used daily for travel and foursm pwrposas, since informaton fechnology
becomes raadly available and aasier lor aimost everyona. Among those wools, wabsies an the most
CEHTITICT G,

Figura & The geneno jounsT supply chan model |Piboonrungro) & Disney 20020,

Website Evalualion

Websiles should be evaualed from Sme o ime fo enswe the useluness of condenis and thal £ meels
usabdiy pgoas |Law el al 2010). Georeral measures for websis ovabebon are etbicency and
e¥echvormess (WMorrisan ol al. 200%5). Law and coleges (2010 repart that theme are over 73 studies oni
svakabon ol founsm websiles duing 1935-2002. These studies implement varkous approaches for
wots e ovababon Yeb, heir succosses were moderate. There are st soaches lor S sufabis
syabalion approach 1o gan sulficisnt insight imlo web perlomance.

Websls avalugion reflects comprehansion and how sl the websiles doncion, and alos s 1o kEam
mons abot e problame. The acheions o $eoss problems am nol abesys bnoen, Bale webeils
sranhslion s an add o nd cul whal i=s % cument alatus of the exstng inkemaion nfrasineciors, the
offwd Spprdach knoen AR inEemasen anchiledung, hal ampFasizes in bukdng 6 s sinecsurs of
wilnite, B an entitaly difarent Bt tha tackkis welsite from the devalopmant slegs wham i
foundaiion of usefulmess and eficency can be infdaed. When such loundation is in place, e ulmaos
gl of inlomaton archiecivee developmen!, and thal i= indabidiy, can be sccomplished. Findabdbby
can also be acoomplshed on usabis websiles. Mercs, B s ressonable o suggest that websies with
HI-LWEd inkematon archifeciuss can resul i usabls websiles, s theesbors encourages
ndatuliby,

Inlesmation Archileciure

Eaih wiking Fas o Duapnin G buidicgs hiem anchiacionec. Hano, aach webala neads a cileran
aechitecium. A good wabeilh indormalion archilecung & amphs sl chadr 10 maks o easy ke users 10
sl & wabeie (Van 2003) Poor wabeites cagss peblmas goch aa ool Iinding infeomalion or Bce o
chedaibs, Thi wirsl (ase & gheing o ool balos the shab page & domnicaded, O laewing i ancthar
webkci g allar peanfing 10 Mg faw bnas o [he page.

ferrralion srchiteclurg ol wabgikca coeam arganzaion, nimgation, Bbaing, saaching and mdasing.
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k sepresents physical amchilecture, terminclogy, conmecton and how pages can be lound The
orpanization sysiem deines e physical appearance shared aceoss the sis, logical grouping and
rataliorship babwssn cortenl deme The naeigalion syslem provides evidences of findabiity and
sealablty of choices. Labek ard mdesss locus on regrezaniaton of indormation o anable sficent
commuricalion. Welleganzsion inkemaion architeciors signibcartly bansfils aeslomens |Guskomer
How) and providers (phyeical Sow| (Moyle § Bosanbesd 2008

Touwism websies

The tm “Towm websls® is somalmes used inlerchangoesbly with “lravel websis® n many
publcatons For ecampls, dudith and Susan (19599 used these words ke e same meaning. Thay
clgsslien fourismlrassl wabsles inlg groups basss on smilanly aod funclianality, |8 mega sies,
Fawvel inkemation, accommedalion and ransgocation. Alemalieely, Pabsonrungrg and Cisrey
{200 idertibed distives] and selabed acivilies betessn Soun s indusiry, haspialty Pcusty 5 el
mdustry, ‘Whils hospitaiey induslry Tocusss on prowicing acsommodalion, feed and resrealicnal
maryices for ounss, ravel industy Socuzes on rarspodalon. Toeunss indwsiny desls with destination,
ks liralion maskeling. ravs irading, plannmg gl demslopmant, The nks Betwean founss indushy
s Lha ofFwer bvo inchuslies. are akso pronicked in thain madel,

I e papar. Bunes websles o chosen bassd o the delivilion of luism gron by Paksonungng
awd Diznay (2008} A wunsm websils refered in Bs papsr &, Fersfore. dolned 53 8 websile that
afery inkemaion corserning destinalons. morkelirg of deslinalions, and spppan in lgwiam plansing
A davelapeani,

Thi ks webailag ata chosan iom the workd & g ufiem deslivalions rankad by UNWTO (Livited
Masone Workd Toungm Qegadizalion) 2013 ediion (UNWTO 20130 Countrigs. g ranksd by
nlamalional Kersl amivale 0 Fie sludy, we chogs W aralyze e inlomaken archipcues o
Franciguicks com (LIS wamien), as France @ e world ¥ by douigl privals. Tre findings are
presanied s dedsssed aber mathodagy seddion

METHODOLOGY

SAM Sothescs Procaes Analyan) s & eethed onganally désagned lor the anassis of sabwars
denvaippmant modabs (Ramiogwong al al 2000 Tre analpsis was pamomed an wall- kaeown solwira
devalzpmant indudng Watadall medel, Spral moade, Exdramae programming, Seum, e anampias
Thia Fndirgs mveakad e Ing chaepclannshics of e modas, a0 saned as & mecommarcalion fios
seftmang deeplopmant madsl salection and adoglion. I the crginal method, SAM dasaified Al
sollmam procaesas inlg i phasas, i@ Planning, Specilying Designing, Goding and Taeing,
Didianring, and Seoppeding

In previous Stuckes, tha linal mods is based on a relerence mode calked abstmct modal. Howevr, in
fhis study, e referenca mod & not wet avalabie. Conseouantly, fhe modal obtained from fhis study
s wsed as e relarence mode which shows the siucsore of information on e wabsia being
aralyzed. Tra model can ba modilied later bo reflect wal-dalined information anchieoiurs.

In this work, SAM inwolves threa sieps: (1) alaboradon, wham each nawigation hem s mapped cover
defails specified on the page | B linked 10, [2) normalization, Sal involves eplecing urfamiiar ems
o ommon iems and (3} Abs¥achon, involves combining similar Rems and Irom clusiers of
mlomaiizn that w40 fum o & model

Analysis of Towrlam Webishes dormaticn Architsctiune

Firstly, tha coment Hems on wabsile are idendled and their labeks am moonded in tha conlan
inventory. Secondly, the organizaton, nasigason, labakng, searching and indaxing scheme are
wenified and analyzed based on informalicn archieckre's components defned Trom the book. by
Morerille and Rosenfiald {2005). Each sysiam is hmken down inko subcaegonies, which ane described
.

Organizalion =chemes deline how nlomalion can be divided. Webskes may have an oact

organization scheme, less exacl schame or bybnd scheme. The three most used sxact schemes ars
alphabstical, chronolsgpcal and geographical schemes. Ungueshonably. exacl organzabon schems
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schomes e easy 1o use. The less esacl omgancaton schomes mclude opical Sask-orenied,
Fuience-specfic. melaphore-driven. Despile 1he fact thal less enact organizalion schemess may b
chifcult 1o use, paopla Bnd & mane ussful

Saveedl tppes ol navigaon systems ars offen ussd in 8 wabeils. Even fhough the prircipal nereigalion
myslam i hisrarchical. e ars irnlalicns. A global neeigation system i olen vied o addison 1o the
fsararchicsl novigaon. Local navigaton syslems may be used 10 suppord e global neeigalion
myslam, Oocasionally, ad hod inks are used alorgesde gl navigaton gpetems. A ravigalion ayslem
can ke mplemanisd using ravigalon B (npadckigraphicframe-bassd) or pul-down manu.
Allarnatessly . usen may navigale webslas bom ol navigaben slements such as lable of conents,
mdares s guaded ow,

Lakssbng aysleas deals with labsls thal are fppicaly used in ws ways. aithar a2 parl ol a aevigalion
myslam or 53 hasdngs. Labsls could be wsed withic a neeigation ayslem, a8 mdes wonds o as inks,

Whareas darganizaion, naigalion and Rbeling systems ot ssphasis o crealing e a¥echve
Erowsing system, ssamchng ayslens oncenirabe on bechoiques B omake ssarching  works,
Fescommended lachnigues s [1) pring ssarshing and Browsing syslame, (21 allsrng diferent kinds
ol infmatan ssarch, [ makng s=arch apions sland ool and dear, (45 choosing an apprpials
saanch angne dor users |5 desplaving seacch resuls wigaly, 6] refevarcy search, () proeiding
femgback and (8] crealing sasrch pore

i 1is pager, Ihe argancaion and nidgasion syeiams b anakaed. Seecching and Bbalng eyrlems
an ngl cosansd in Ihis paper. Table 1 and 2 ahdws the analyss mgdl of FRNCHguse. am Basead on
21 1R

Orlghneal content kabels Hormalized labels Abstracted labels
Home Hoime Hamne
- Mews - Wews - Resgions
- Articlas an Franca from the - Publications - Trawel
AMERCAn press - Regions - Activities
- Discover France - Trg Planning - Trip planning
- Last in Francedation - Waather - Weather
- Drganizing yaur Irip - Social natwark - Latast
- Waalher 1orecasi - Bscommenided achrity information
- E-Mews letier - Uipdated nfarmatian - Trawel trade
- o lh-q Fn_ir'muude - User parsonal informafion - Markating
ST PG AR - Travel Wade T
 France by isands -Masketing 1 larans
- Stay up to date - Website in another - Social netwarks
- Pubfication language - Usars
- Drganize your g - Infarmatan
- MyFranca - Feedback
- France far Prafassionals - Othar language
- Langusge
Deslinalions Destinations Deslinalions
- Reqion - Region - Resgion
What to do Recommended Activities  Activities
- Art & Culture - Art & Culture - At & Culbure
- Cilig=s - Cilies - AEgions
- Cruisas - Recraation - Recraation
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- Gall

- Mountan air

= Wintar mounkain
- Maiwre

- Drarseas

- Bagtide regoel

- Wine & Cusne
- Yaulh

- Wellbaing

= CGay

- Romance

- Epecial needs

- Bpring in France
- Ecotaurnsm

- Religious tours
- ez

Degl & Confesis
- Top deals

- Flight deals

- Pachkage desls
- Apcommodabon
- While im France

- Conbasts
Praciical e

- Transpoetation
- Transportation in France
- Flying te and around
France
- Renting a car and driving
in France
- Travaling to, from, and
around France by train

- Know Bafore You Go
- Entry requiremmants
- French diglomat: bureaus
in fhe United States
- French public amnd schaol
halidays
- Regional climates in
France
- Apcommodabons = Hoted
infarmation
- Fimancial matters
- Tourism Lax

- Char FAQS
- While in France

- Tax-Frae shoppng
- Pricms af everyday dems

- E‘F":.T .

- Aftraciions

- Lacal dastnalions
- Accommodation

- Fosad

- Healthcara

- Specific travekers
- Highlight

Des! & Conlesis

- Traval deals

- Transport daals

- Accommodaton

- Recommended acteidies

FEraciical o
- Transportation
- Ground transport
- Air transgar
- Driwing end car reatal
- Travel preparation
- Eniry requirameants
= Local calardar
- Accommodation
nfarmation
« Fmancial informabon
- Tax
- FAD
- Duiring yaur stay
- Shopping
- Living axpensas
- Meals and specialties
- Emergency contacts
- Haalircame infcrmation
- Communication
infarmation
- Enlenainment
mformakion
= Time irfonmaban
- Ragions
- Lalasi infarmalicn
- Fiscommended aciniy
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- Spar
- Atiraclions

- Arcormmoadation
- Food

- Healthicare

- Trewelars

- Highlight

Fromolions

- Trewvel

= Transport

- Apoomemodatan
- Activities

Prachical info

- Transportatian
- Gropnd
- Hir
- Dirfving
= G el
- Trawel preparation
= Emtry
requrements
- Calendar
- Financial
- Ernéngancy
Contacks
- Healthcara
- urical
- T
- FAQ
- Trawal planning
- Arcormmodalion
- Transport daalks
- Ancommodaton
deals
- Shopping
- Keals
- Entar@inmeant
- Everils &

Flamnning



- In case ol emergency
- Staying haalkhy during
your visit 1o Franos

- Kaeping in touch by Mail,

Phone, Infernal, and Fax
- Enteriainment
- Tima zones
- Discover Regions
- Stay up o date
- What 1o da
- Multemadia
= Ky Franoe
- Fly aver France
- Crganize your tnp
- Flama
- Train
- Hoted
- Aparimentvilla
- Restaurant
- Mead help?
- French specialist
- Plan your avents
- Evenis & Fesiivals
- Tickels
- Publications
- Brochures
- E-rieeasshalnor
- Franceguidgs Magazineg
Magazine
- Where you can find our
MAgATInGs
- Our Cares postales
- Glub Franca
- Bubssibe [0 awr E-
newslettar
- Browse our g-news
archives
- Evenls & Fastrvals
- BES [agd
- Past your comments
- Deher online publicalions
- Franceguige for Jawish
fravwalpr
- Franceguide for Gay
fravwalpr
- Brochure by regions
- Dpmninad FrancaGGuide
- Franceguide in English
- Franceguige in Spansh
- Franceguide for Jewish

ICLT2012

- Addianal mullirmeda - Hegiaurants
- Liser parsonal information - Trawal agents
- Map - Regions
- Trig planning - Latest indoernation
- Transpart deals - Aglivitins
= Accommodation dealks - Media
- Restaurants - LIsar infprmation
- Trawel agenis - Mag
- Ewanis - Publizatan
- Publicaton = Dpstinabian
- Destination mfarmaiion infarmation
and promafion - Promadion
Fubiication FPubiication
- Where o find? - Lacation
- Brochure crder = Brachure order
- Community - Gormimauinity
- E-mawslattar - Newslatier
- Poyys achisve - e
- Evanis - Evani=s
- Updated news & » Lipdarted
devedapmearnt infarmation
- User feedbacks : - Lser feedbacks
Camments - Guide lor specilic
- Cithars audiences
- Guide far specilic
audence
- Brochure by regions
- Guida Access

- n ather languages
- lor spacilic audence

- Liser {eadbacks : Sureay
- in ather languageas
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Traelesr
- Franceguida for Gay
frivealps

- Our reader survey
- Tak gur suregy in English
- Take aur sUreey in

Spanish
Tatle 1: Corbenl Imeeniany of Framceguide.com
Faga | Home | Maiganon lem DusAnalon Masigaron e
Organization achama
Alpfratetics)
Chranological x Arficias on Franoe
Gacpraphics! X Aegices
Topioal X Glotal navigaton
Taak-eviannid X T plAnvaig X Tripg planming
Réapans,
Marhalvay
ArceTrcE- S X | Gilcoal 1
Metan v -dibvarn x Sody
Frequancy g | | 2

Tabk 2 Analysis of organization schame and navigation systams of Franceguice. oom
Findings and Conclusions

Table | presenis the miomateon rom Franceguide com with the ongnal reygation labsls, normalzed
labels and absimcied labsls. The dtsiract abeks oblaned establish the basslime for founsm websites.
The mar page, which is calied home, should be presented with resgions miomation, Favel plarning
imlomaton (actviies. weather, lates! indormabion and Sasel ade) and marketing jocls (le. nows,
putdiaion, sooal reteorksi. User micmmalion and fanguspes shoakd o= be noloeabde.

Belore reaching e home page, users shoud be presenisd with localzabon oplions; thus, users
woild be redirecisd lo the confent crganized for ther oountry. Tris 5 an example thal demonsirates
e adent 1o which inlermabonal sucoess can b poninbuked from kcabzabon.

k iz inleesting to nole fhat a lounsm wessie audiencs should encourage &5 much specific indormation
|ie redigious, eocotounsm or special reed Iavslers] as possigle. 1| B essemal o nlemalioral founsm
desimalions fo sems a wide yarkely of usee noeds,

The home page shoukd emphases the main aspects ol lounsm and the selecled loursm websis
covers Pt very well Hospilalty, Seaeel and cther gislics rforsation should akso be presanisd
resartyy where wsers Gan sasly reach when they warl b In $s sudy, Fese Pfcmalion e lound o
ks diractly Inksd on fram 1he bome page and can bs fsund on the bofom ol asch page.

Frally, publcstion mismmaben should be aeaiable both ocline and offtne, Lissr should be shle 1o
chonss Foswy 10 receie Wunsm mlomalicn 5w 8 surism websie should provids them the way thay
ican mbarac] with the websibe, In s case, The salesied ouns= websls gloyvs usen 1o gve comeenls
&l upload videos,

i this paper. The isdormabion amchileciurs, aspadaly the organizalion and navigation gyslems of The
fop kounsm weinailes. Franteguide oo s sudisd and modelsd. The absirac) modsl provices rsighls
0wl kired of inkemeagon a lowrism esheils should hos! srdl bow they can be repessrted, To sans
kT needs ard purposses, 4 hybead Gnganicabon sshese ghoukd b davelopedl,
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A fulure study should be done with other slemenis of indormation aechiteciue, and more webstes
shoukd be sluded. Thus, mare Fsights could ba gsined
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Inlrodkictian

Frstanty, T rmarke] of halal pracucts has receresd moch alisstion woridwids. Theesloos, e demand
for halal produds B increasng remeredousy nod anly Imham Mosbm counfries b ales moi-lusim
ciunbies, The e ol halal logeScs kg srnan in S logwiss mdushy in Malaysia aros 20, n Bl
s o e apiEhicn sarvite grindcees have s ollared balal logebce servicss qush as LS SanBihd
avd Herdenalasional Sdn Bedl Maswhbile, the Mabyesian goverrren] Base s gesin incenings
e comparies Fal venkrs b e Faln indoazing, Halal hob, which s dedicaled aea in sack dlais
in Maby=ia, S been designaked in asssteg the hatal products geochices 6 Bocs! Te balsl inchsby
In Acdisan, e halslanioyyviban assyrancs pipeines (HTAR, s the Meaysiss slaedand (o ba bl ogistics
Fal conrir [he-adrehousing, banspsriation and migleg aspecs.

The comporent of falal indusiny can be chssibed nio three oreas.nomely senioes, ood and mon-
foooiidinsiny of Incusiial and Trade, 20046]. Trerelore, halad logsios i= calegorzsd in one ol tha
components, ramaly the senios cormpaneni

-3

Foon

]

Figuwia 1, Thi compande el hital ingdusiry (Ministry o Fostial and Trads 2008),

Weansrhile, e devslopment ol hatal indusiry = not only poncentrated in the AESEAR couniries such as
Thaland. The Philpones Malaysie and Bunel b i Fas also espanded 1o fefdidde Easiern
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counbies such a5 Unibed fab Emirales, Weslem counines such as the Umnbked Stabes of America, and
Eurcpe such as France, which are akso realy keen in the hatal market. Deepile the: podeniial growth ol
e hakal indusiry, the condepl of halal Iggsics B nol eally undersicod By the logisics samecs
providers. Theralors, s sy B desmsd mpodan o dembop a conceplual kamesork and sugges!
e mosl lsaskls Erminglegy o halal egislics. Fraly, e papsr wil dscuss the ssees and
chalangss im provding a mors condrets and locusad corcept of hakal lagslics

Background of the shudy

Uinderstanding tha Concept ol Halal

Haks' is an Arabc word $hal mears awiul or permissibls. The e halal s wsed by 1he redigon of
Islami 5o guids Muskms in everyday libe Musims beleve fat Alah (The God| is e Creator and
Wubhammad (The Prophet) is e final Messenger of Alah. Halal relees o all thal & permibed and
Haram relers bo all that s probitiled acoording o the guideines green by Alah o the Curan and
eniplaingd {Sunnah) by the kMessenger of Alah (PBUH). The Islame distary lwws ane denves pomarily
from e Qur'an and Fe Sunnah of the Messenger ol Allsh (PBUH). The basic principle s that all
foods are halal ewcept those prehistied in the Gur'an and the Surnah. This reflscts thal no ons has ani
authanly o declars halal and haram ewcept Allakh The doods hat ars not permissible are ramaoly
swine of pork and ils by-products, camaon or mpropery saugiered halal anmals, anmals kiled in the
name ol arwons other than Abah, camisorous anmals with fangs such as bons, dogs, wolves, and
fgers, birds ol prey such as fakons. sagles or owls, srakes, domeshicaled donkeys, mules and
slpphanis, pesis =uch a5 @als and soorpicns, msecls seciudirdg ‘oousis Dosd and biood by-producss,
aochol and imoxicants of Al knds. all polsonous plants and podsonous agualic junless e poison IS
remoyed Deefone corsumplion), and losd which = conlaminaisd wiih any of the producis menbonsd
abowe [Lodhl 20004 n sl sach ol these foods has ks own argument of w1l s forbidden fo tha
Wusims as Islame dietary laws siriclly adhere 1o quakty, clkeaniness, and safety of the tood thal thay
consgme. Geverally, the spechic mmans o Hasam m Blas are 1o (1) preseres the punily of The
raligon, [2) saleguand the Blamic mantalisy, |3] presseve e, [4) ssfesguand propedy. 05 salegusnd
bt genaralions, ard () maintain sal-respect and Rlegrty (Ahmad. 2008

hervarthakess, recently Musiime reslice Fal the Falgl corcep? is nol only corfinesd b laosd as il aleo
midudesthe process of dsiibption. handing. packsging, and slosage. The concept ol halal ard aksa
foywiban & ‘wholseome' &3 sipuialed n lsbam coeas nurilion, guably, cleaclvess, and safaly for
greprpare and nol meanl anly Tor the Muslim sooety which can b= pracissd o lood production. For
metarcs, 1he halal auenticalion of lood praccls mus! cover the sourcs of rine malerials 1o 1he
consgmans, Actordngly, any acliviles akbng the supply chain sch as hewlng, slomags. and
chgtrbulion musl be sfarmbioomplan noehch halalsrteypinan condepl can be applissl Any halal
procusle canngl b rmecsd with haram produchs s mus] e segragaled [laalar of al 309 15). Ths
Feas dormesd the kalsl supply chaim ag egnificant, brosdy accepled, and acqured by the consumans
Tt will alga increase B domad for halal Bgistics amang e halal beod indusiny playens.

I additan, redenlly corgusens amn nol only cancemed on the hakal stalus of the product B5eT bul dea
e processas Fal sre reobssd with il Consumans chsoess 10 buy the particuls halal produds as the
prodhacishave gona thigugh e halal process, Thamkara, The main sEeae ehich can B seen Rday &0a
e sxBuar alabad i Ralal logaEice whare the mdusry playars & el cheary undersiand tha condadl
of Falgl Bgiptics s ik neguantly Bsing misndanssed by the rdusry players. Foe e halal Bgislics
g adding exira o8t mach a8 comgammaniaizing the warehodass, 1950 Eegragalion assasding &
s nalurg, and alhers Thug, companies will e ebaciend o appk e halal RgaEics and he & el
credla a bamiar odhe inglamgntalion of halal Kgisics 0 @ Malyl food indhslry. Fudhermdea,
Wﬁmu Ergrticn neecky 10 eincgdcarad and axpassd (o the ndusry plegan ol 55 wal ag
| =] E:

k1 2K, wiricus aadhors (Ashen, 2010, Sencdikci &Rice, 2011, Suls, Kanajays, 2006; Wikon & Liu,
011 Wilgen, 20121hed idanilied hal the lElame: sakaling B an infdesiion i e social eEnce
checipliveg. The lamic marketing hghights the sranahoemplanca ol the makativg funcion [Akarhan
& Algrnan, 20120, meraling of ldam brand (Alsschan, 20105 and the need ol the Muslim maals
(Tamparal 2000 Simidary, Palal legeaEice fus alio craled a rew Conlibdion and rdwledgs 10 e
lrgitics and supply chain ciscplna.

141



ICLT2012

Presdicas shudies on hakal haee locked inlo the aspeots. of imention on halal porchaze (Shaan & A¢#n,
20, salmlaction mwands halal products {Danesh ¢ g, 20140, Fsliutioral Boas (Othmes of al,
20050, quality aspects ol food mdustryQmar o 3l J0068; Tak el o, K0 raceabiliy in the meal
chaim [Galbngck ot g, 002 savghtenng infuencing produdt quality (Petraca o g1, 20105, and
conspmplon ol hatal keod (Hgslal o sl 2080 Meanwhis, o the ama ol leod resaanh, sluedies Favs
e cgne an the aflectiee managerean] ol Tood safely sl quabty [Mannmg & Banes 2005 quably
saraces in e fod supely chain [Manaing o 8, SEE) e racesbibly of dalamsragement for
doodl chaire (Folngs o) al, J006), sedagri-food (D Xy, 2011 Hobbe & Young, 2000, Halal kgistice
rassanch locused on inkermation lechnolgy (Babepdin gl al 001}, apphyireg balsl in the supply chain
rranagement (Tiaman, 20015 the mtegration ol supply chain (Mik Myhameread of 1, 2004 and hatal
processed lood (Kamanadin ¢ g, 0121 halsl logssos inoeaton Glaatesr o) al. 20016}, kuman
msgurce (Pahen e &, 20728 Pabis o gl J00301 and halsl supply chaim locusing on
Sod iy B daalar, 20110, As & resull, this resasech cillers froes athaer sludes o Falal and fGod chain
i bave baan afanlfied previcusly,

From e publicalions thal bavs bean reviewved bom 2004 el 2013 [Table 15 anky 11 publicalsns
Feren baan published bagssd an the mon Sema of halal Bgiglics Since thare e nal many scademic
mumaks i the area of hafal kegistics, s paper goss urther inbs publicalions wéesh emphasice on
Falal supply chaim Therelore, Thess concapls nssal 1o B eeplorsd Tudher i olfer Ipoes of
publGaions rcdirg Feses, proceedings. and olher published arfcdes. This is mpotan] o sdcress
a2 conbann ol inminclagar, concapl, s pracices ol hala! Bgislics. Fobed, 1 ig ahivn Bl dua 19
lirmited puldizaicn n e anga ol hatal ipgiatics, il hes bean ravgakad thal the aras of halyl kastics and
suppk chan lamgal contdbuales ¥ the gap and adde 0 the Bedy ol knssdedge thmugh tha
Engebadgapdeaniaman in The ga@Eice and fuppl ohain dpcipling, In pddilion, sesaml autham
congidar lgami: makeling & an infsElcn 0 T aodal fcwngs Rcipbng (Admam, 2010;
SandkafRice, 2011, Sula & Kamajaya, 2008, Wison, 2012} This has akeo orealad o new coninfdion
W e gistics o supply chain Bacipling,

S04 - 20
TS ol pubdinadon Halal Logsies Halal Sumndy Chain
Joumal 5 | &
Fradeseding ] 1
Todal 11 g

Tatia 1: Thi Musbar of Publicaten Reviesed Bagsd on %6 Arga o Halal Logeice and Halal Supply
Chadn

Sinca resnarch on halal egilics is practicaly lacking, thavalom, mosl ncepls &ee bormowsd fom e
galics Meetues and thi lamic Bw wil b appied 10 e logsic discping, Athough he Goncepts
of gitics and halal e ovarapgng, il s N0l appasr o be Many inleractions batwean thi Blavic
e Ingatcs. resnarchans axplring this opic. Tieman and Grazeli [2013)as0 Nighightedhe ol of
gurchaging i the halal Tood supphy chain and e vale chain his bean Bgsly urdaniuded and
pocrly undersiood, Dua 1o The Above reason, Moramed Amin (20100 hadhes simesed thal the asas
of geowih o polendal opporunisas in freight logistics will be halal lngisics, coniract logistics, and
ravarsa logistics. Thus, halal logiiics is also cna ol The componanis on tha Malaysia Logistics Council
Aganda 2010. indaed, them an varkus niliatives done by the Malaysian govsemment in ondar o wm
ot Malaysia to be a global halal hub such as siied in the Temh Malaysia Flan, Third Naiicnal
Agricutiural Policy (1968-2010), Small and Medium Indusines Devalopmant Plan [2001.2005), Minh
Malaysa Flan (200520100, and the Third Indusirial Master Flan (2006-2020).Thus, This paper
integraies tha logistics and halal area of discipine ramaly halal logstcs.

Hadal logistics includs the physical acivities ol stodng and rarsporting, which provida a sat of data for
communication and management betwean sutcessive inis (up and down) along the food supoly
chain(Kamaruddin, Iberahim, & Shabwdin,d 2012] and apply the sharahconcap along the chain. On
e oither hand, e haskc principal of halal kogistics is 10 ensum e segregation of halal cargo fom
nonvhalal cargo. This s 10 avoid cross-contamination and ansune thal the logistics system ts algned o
o eoepectalions of Musim consumars and S halal inegrity is Thus protected along the whoks suppiy
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chaim (sinsty of Indusinal and Trade, 2005). Hence, 1he most feasble leminclogy for halal kgishics is
e apploation ol sranah law b the logistics process. Slariing from the begimning of The logislios
process unll the Bnal consumaens the sharah law ms] b llcwed, This is 5 engues The Falgl procct
fat is Falal must dso oo along e halsl agistics and n ensurng the halal Ggslics. $e halsl ingesgrty
srong he charel membias must be applisd Ths wil rchpds propss sagregalion and proper
Isgmlics spsten of the produsts thraughout the Ggislics process,

Hals' fepelics could be refemed 1o e apalicalicn ol the alslavcynbe princples slong the supply
cham achviliss, whech seans thal al the aclvities rangirsy from the ssuce o supply. slorags.,
Fanzparalion, manulaclunng. fardbng, and disliboting sheold adbers 0 the corcept ol
halatawenbees as wdediced by lelasic law, This means thal the bada! prodoects shoukd rol be mieed
wath the nan-fals' products Sroughaul the Bgiabics sclrity 10 ansure thal the Sals’ stalus of & produc]
could be martainesd A3 &5 resull Bure @ envigages the proposed corcepiual framewark of tha

halalogsice,

P rgrrgains
———
rialsl =gy —
—_——
VERE ]

Hata sargh

o L
Ty

Figura 2. Proposed concapltual Iramawork of tha falalogisiics

Moreover, halal supply chain is the concapt of apolying syariah principles in The supply
chaim managemenl. The concepl ol halakentoyyban akong the supply cham wil begn from 1he
sourcng aspecl bo the point ol consumpdan. In the halafaniopyban supply chaim activBes. all aspect
o halal and toyyib mus] be delberabed (everyining must be halal and towyib) in oder fo ensure dnal
consumers will b getting halaanioyybanproducts indeed, halal logistics s parl ol supply chain in
order 1o ensure the whole concept fo be realred, haklamicyyiban supply chain supply chain would be
fre most dsasbls form compars o balal logsios. In apphing 1he Falal logisSos or halalansoyyibar
supply chain concept become realce vanous issuss and challenges wil be lacing by the indusiny
players, consumens and the govemment.

imsuns and Chalenges

Ini enswing the mplemeniaion of halal logstos, the logislics players, consumers, ard governmen! will
b= facng vanous issues anad challenges such as the lolewing:

1. The lega slatus of halal and the prolection ol halal siatus are alwvays urclear i fhe logistics
actrmes. Therefore, i is ditboult lor the Kusims 1o ersume the inlegriy of the halal producis.

2. Mol many rcusty physes ane realy bean o practise e halal logeics due %o rcurmed addilicnal
el i the logisics. Thus, the sxpeced slerciand ol kalal ig nol pracised by the indusiry plapers as
vesll & food inchusiny playens.

3. About 550 par cent ol halal groducts ars Being prociuced in norclusim coundries: Feradors, the halal

slalus and halal Icgesics of the halal proccts are uncedain, Ths & becauss halal products ars 5
lucrabys markal 1o the rdusTy plagens
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4. Theee are not many axperis n the halal legislics and therefore the fraking o halal leqislics is
imporant %o the soployess thal are invohved i handing hala products. The three dmensions. that
Feren besr Righlighted by Pahim, Jomali, scd Mohasrad (20125 &5 mpadant in fhe read Tor rsinieg in
Faslal logisScs are paople, demand, ard vl of geamnes

£ Thes raceasibly of hakl products i deamsd impariand in srsunirsg the stalus of halal peoducts duning
e process of halal kegislics

Canclusion

This papsr develops a8 corcepheal model et 1ghes o considerabon the Falgl o Ggishics
sapachs Mobwilhelandng ol of mesarch and reviesy kom The Bematome and probless beirg danlifisd
n e induslry, more ghuadies sl nesd 1o B done on the legislcs indusiry of developing countres,
pearbculany Malaysa Pror stodies wiich hies Been camed ool m other counties Gan Be gsed 83 8
paraebar in sslablishicsg the halal logeics. rcusty.

The cencept of halsl can B appled o all and ngl mesnt for Busims only, Theredors, wihen ere 5 8

resedl bor halsl prochacts defindtaly 1l seans rasting new and more usicess o procucers, supphens,

&l othans, The nesd 5 1o evabaate whalhes The aeisting process = abeady balal whareas caonsumess

:.:un-ml-u'uulil. in ca=e il is consdensd as hatal, then the Rfommalion needs 10 b disseminglsd o
GO e E

I conclugion, The logeElice playars who want i waniueg oo the new area as el Ge 3ustainesg in (ha
maral and recomesnded Kooter halal RgElice samnices. Thig is 0 caplea Ihe e démand lrom (ha
Cnppman Iowands e halal prociucts than goes along thi Palsl egistics in eraunirg the cnly hatal
prochacte mith hidal logssiocs wll ke accapled by the contumans winddwith, Dormntly, the conaegt of
naal logebce which hag Bean implamentad by exsling kgistic plavecs s eeoaiad the aRection of
T cofpumert asecily lom e Midda Fasteen donlies. Dua o e s il Bhas bean
sufpealed 1o Ihe RgElcs gronidecs 0 invedl mdre 0 e Palal logsi as 1 is A wdnirehda
mvgilnerd. Thisalora, i @ mearmandad a0 oroper sriegias. for Ihe haal ogislics nesd 10 Da
cersniipad kor son Dy tha global halal mouelrg.

ERpr I p——
Tha guiherg wdd Bop 0 aepreas ther sgpedialion e the Malayaia Logiaies Coungl and Tha

Malaysa Rassarch Canve o Logates and Supely Char (MaRCaL S al MITRAMNS Tor suggenming thi
msaarch and the Minksiny of Higher Education for $he research grani.
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THE CONCEPTUAL FRAMEWORK OF LEAN LOGISTICS IN
MALAYSIA

Azlina H| Muhamimad
Ma'sysia deaifume of Tanspar (BYTRANS], LinversiliTednaogl MR
Aria S SR saam. ML e my

Thix term "Lean producion” was frst daniified by Am YWomaok, Danigl Jones and Daniel Roos (1927,
The Maching Thal Thanged tha Wordd. I tha ook, based on a five-yaar eseanch, US0DS millicn study
of e automobile Pdusty, Womack, Jones and RAoos 00k an in-depth look af e Japameso
manufacturing sysiem, exemphiisd by Toyola, which combired the best fealwes ol oraft production
{high-guakly, raiduslzed, oslom-mads producis) with mass prooucion manulaciunng in largs
quantiies 1o sabsty broad corsumer needs al kewer prices|. The book. whch was one of the fiest o
froroughty examing Tovola's highly sucoessiul busimess system, concluded thal Toyola was
dominaing thie auiomobie ndusivy because & opbmized e valus delvsred 0D ousiomers ke
minimizing e e, human effort and capéal requred creatng ths vakss. Lean Logistics was basicaly
derresd rom the Tovola Production System (TESL In the eary 1954)s Toyola Motors of Japan simed
af reducing costs, coupled with continucus improvement, and dnally ouskomer safsfacion right fom
iis o¥fices fhrough the eniire producion ling unlil the delfeery of B wehide 1o s customers. In order 50
realze s vision, TalchiOtmo, conceptualzed a system whens al these Toyola Mobor requirsments
could be met. Bow. TES has set a benchmark in production for all aulomcdive companies that produce
repebitie and high value goods |Obng, 1385,

Logestics Background n Malaysia

Valmysa has a wel-dessioped logsics  relevant  rirastucurs, supporl o sysios.
Herwepar, cormparing with ofer developesd counines (ke Unsited Engdos and USA. Malaysa sl has
foimpeigve Bgnificantly © Eres of s kbpishics aperations.,

The lagsics and detbotion sechar in Malaysa badiionslly opeeales gl & vary e ol 53 compandia
ot countries m lhe mgon, with comparable perlarmance. The sehcies s handing squigrentend
1o ke aged, maintained b a standand Lhal kesp hem sl rosdeortitg, The aducalon el ol lhsdres
&ra e, and many of tham ead a ‘semi-nomadic’ hing e, eng with Their vehcie and thssscior alsa
Fess a repulalion for pllerags sl organized thall Fciuding Fjacking Howesarn, during e pas] e 15
Fias, e has bean some nofabls charges in s sedior:-

» The erargence of increasingly prolessional supplions with improved tracking and perionmance
moniloring capabiies;

#  Increassd pabdng of non-roadeaithy and over-baded sahcles;
Ababstment of duty on imporisd goods vehicles: and
Inciaa e Serviid Aapsaatiang, semad on by tha amival ol dmanding Keagn relalan amd
g e RECnTG Srvirormani,

‘Lisin' in Logiities Sardeas - Mo Longer Just o Manalaciuring

A naw logic was examined by Womadh & Jones [1895), A nalural slaniog point B with value crasion —
o the customars parsgscive the anly reason Tor @ B o exisl, F sbjected 1 A cansiul e,
any of T shaps equired in the oflice 1o anslae an ordar MG A schedule and mary of Fe BEpe
raquined in T lactory physicaly 1o rame the product, sod BNk or ne vakes ke the cusiomar, Jores,
DT, Hnae P& Rich, N (HRET) in Feir aficks ‘Laan Logeaiics’ dacussed aboul he v bukineGs
Sohton’ crealid cwir the pasl 15 yearmk wham aach has conlibubed & new perspective, anrdassurme
Tl aach ol thesm have thar osn business soludon. These noliuide;
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+  the Tom Pelers approsch wiich broughl the customer back nlo prime foows and lokd us o
Thees on chacs” and break up irssilicnal managemen| siruciues:

v the TOR morsement, ollen roomeclly labsllsd Jspaness myagement. which adeacaled
the poawer Gl wanance aralpss and conkal and the recesssy Freabament ol shop Noor
lrame in elminsting rool causas of varanss:

v the production cortral parspeciee which soughl 1o sshoe The chaos and vanancs problems
in supply chairs by baller lecasling and maerals requirements gannmg (MAF|-Spe
plarning and onbd syshams:

v the porchasng empbass, which immhed a8 bansfomaton 10 pardneeships with
supplergrathar than e pravious adversansl styls redalionghips: and

v he busiress process re-angnesing (BPR] viesporl which siregsad 1he imporiance ol
the process and offered ways ol sutomaing 1hese processes b ool cosls

With hirdeighl, &l of thess lended o bs parial solulions focused somestat namasly on paricubar
mpacts of the complex process of unnicg a business”. Pogaar ericdems of quch appmoaches ars

ol

v Tetal qualty meragement (TOM] rased maralks an the shapioor Bt could nal cumulals
the gains ta real ballosm-ing savings whilke buparsupplier parreships agar olien laled
Ly thesiraar;

v MAF and MEF B crealed morslithic aysless thal carngl resporsd o mapudly changing
demawd or unpredcisble inlemuplions snd sdd cosl while failing o mposs process
ulilizaton: and

«  HPFR'& cradibiily map undermanad Dechgs § sak uked Ak 6 cnade hbsdoonl radudion
daviis, particulady n tha LSS,

Tha concapl and acosplancs ol ‘Ban’ corcapl as a sal ol pancipls i Ty rood n ha
i alralborns ol al, 1956, Wormack, 1990; Kraluk, 1568, Moaden, T8E3) Gied in Lamming {1995,
Thigrirgiphec Bshind b production am nol in thamb@akaes niew which many of hem can De iraced
Bk 1 1his vedrs Gl pisneans such as (Deving 1986, Tagor, 1888, Skinnas, 19550 & mafe redently in
Wow Uit Kingdom such as (HIL 1993, Vose, 1394, Lamming, 1533 Howaver, slthough the concagi
af laan produciion as mow undenaood could hies modsled feam this laraiure, il wag nel undl e
dapaneas g induainy was sludisd (Jones, 1566, thal 1ha ieal conchp BeCams char

Tha Comcaptuil Framework - Oueriaow

Thia lasn corcadl has aemabisbad & ramasoik for Fcrasng cually and aconimic compatiimanis
ofan crganization. To date, this concapl his primany Desn limiled o manulactuing opeatens Many
hangas am oocumng in the supply chain thal i creating opporuniies %0 apply ean concent

i manulactunng, disiibudon and Dgsics. A o resSul ol soveral facies, the naciional
argnas of mandfaciring and disiioution Wil merge and bhing rew value-add processes inio
distribiiticon

Lean 15 ong such factor. Taylor [2002) summarized Ris wiita-up on lean whang he found that S roods
of lman wane asiablEhed in the Japanase aubomolke industey in the aary 19708 by Toyoba.Laan,
originally labeied 'Justin-Time' was used as production siratogy %o meduce inveniory, shorencycks
imes and improve Qualfy. Lean b ako commonly descrbed as a prooess o eliminade
wasirsherreasia can be divided inio sewan (7] calegodes profassing.  waiting.  mobion,
Riproduction inventony Fansparation and defacts.

Applcadons ol kan poncept have spraad widaly (o consruchon, adminisiration and disiioton sechor.
Fublished smamplas ol laan in disiibuiion sechor ane imited but shall grow sufsianialy with market
demands and increased undersianding ol successful applications. Then are cument besi practices in
distribution centars thad il the daliniicon by eliminating wasie of Hme and maton.

Kleber [2003] stabad thal imnsfommed servica companies wil have significantly reduced load-fma and
costs, improvsd procuctivly and improved cusiomer resporsiyensss. Jagaaman |1995) gso cams
ot with the same opnion 25 Klkeber where be described in his paper thal service kogisiics aims at the
mesi eflicient uibzation ol fapbliss, minmizing the cost ol excess capacky, while makng the sensos
mecns rEsponsiee 1o customens demanidl
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A microsconomic study desonbes how fhe e sesks 1o masimes prolis ghen resources
consirainl|Eckerl, 1997). Logsics crganizalions requiany iace with the dissmma ol delemining
spproprale kysl gl serece, B culped of kegistics. b oan allan fo sl emeslves aner] ram regls,
firrs are meramirgly lookiceg o Bgistics-dimeen cusiomar genice as their com pabliae seapon,

Wihile here gre gore vgices of deconlent [Gordor. 19855 Bamgren, 1992}, cied in Lamimmg (1559468
1o P adoplion el wllials elfecthiness ol lean producien, noneeless may coe examples sl
o dernnsirgts how comparies are changrg ther produciion metheds and maragement practicss 1o
Becoms kmanar and ler. Indssd lman sanolaclure b bean scldied B ancompass the whols
spacinem ol activitis in the busness such as worid-clmss companiss am seekng o Become Tean
srippres [Lamming. 195; Hammssn, 1802 Jores; 156515

The desratibly of rarslaming rrﬂ'l.rlun.unrrn Ggic and praclices B samvoe operstions, shongly
acheocaled by lewit, 1872] cited m Lamimng I_Ilillillﬂl in tea |2] chassics Hewvard Business Fedey
aickes, is now commonly challsrged by bol service resaarchans ard pracilionan |Bowen, 10608,
it sarly 197{ls, e services ek hag largely bean igronsd by management scholas, who wens
lsng scouskomed 1o bagirg ther ressarch and madels of maragamsst on studies ol manulsciunng
firrs, Ths Fad made parwme, becmme e oecorgmy had, 5 thal poinl, Been domingles by
rranulaciunng. Himeeir, in the 19708, sanacess wers on TR e, as Thers wam nslalions over
maliGences, paor qually and Bw produdivily chersclanstics of the ssclon Unlarunately, services
managamenl madsls wae amengng much mone siinaly San e ssclon, dsel, In this conleal, Leein
Ergue hal parvicak wiikd Banalt ngm ihe eMiciancy-oreniad thinking o mags marlaciring,

Lol (1972) citead in Lamiming |1396] mairtaired thal servicas wai pimilive and nallicenl rdaliai
rrack edudion manubackereg o atens This reMcknrcis Ganvead iom & Teng slanndng s
cuburd ol sarslude and sinsdalion” [Bosan, 1305] Lewils condusion 10 fig poedudian-ing
-Fl'.'q:l'FlEth e eareica |1972) comained tha summary anjuimant for aneksring marufacising legic o
SHMGCA,

* AT cusfomes sendcn & consciously ieatid A mansEckaing ko Ma Fakd, @ will gal de seem king
pialaled AN Mal sanufachioing gels, Mom inporan!, the aaw kind of fechrological
Ebeuraaving, and! Apales ANAAACTAE Ahaf oW e 1 Mansciuiog aoaraficons Wil Deai 1o gel 4
efvanc i i o Cusiamer Sandce s secnicn indusites”

Feraasngly, senics comparies nesd o locus on delverng senice and quality thal maeel o
sncesdos eners’ aapectalions, Customans, of course, Reped ne las, and inavlably, ey wil ga
wiherd Twycan ged il [Alwayalal, 2002), Servca companss thal daploy the kean approach ragidy
gain contrclal e kay processes thal delver cusiomar sendce. apply suslaicable Beaskihiough
improvemanis ioiheir procasses, and generate fangible benalits for musiomens and measrabla cost-
berafit for $he organization |Aleayet.al, 2002).

Tha lean framewors shall ilusirates what is caled e dominant modsl in logistics [Whitlkey, 1984);
logistics practics affects an organkation’s pedormance, bt how & 000 S0 B mediakd by
ervironmantal faciors. The foundation of this approach is thal good or interesting practices mayhe
idenified by fose which g good of intemesting resuls. Figure 1 shows the basic modal b lom the

laan concepiual modet

Pracizce (X)) . Perfarmance (Y

Enviromment (2}

Figure 1: Comimant Logstos kModel |X causes Y, medaled by &)
Soume - Mew, 5.0, [1885)
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Via this mods, maragers may chooss diierent bype of practice. Some of the practices may be the

‘bast practices and will prasides apbmum el of performarce for the busmess, bl mery Fave b be
asdapted 1o diferanl sluatons. This model ghal detne and measwe perlomance; denlify and
mfaalzing praclics; deciding on whal sapechs ©e amdrenments ans mpadan,

Bist Prisdice

Continuous Improvemend
Strategy ‘_'_'_""'""-—-—-...___._‘ Oirgasizational
—— /"-’? Objectives — high quality
paarsiran. el
Supplicrs Inyvodvemen

il
b.'[.l.ﬂé!l‘l:l!rﬂ:
Einvodivgnenl

Sanren; Adhor
Tha Laan Lagistics Company — Tha Teanalarmastion

Thi Ban anbrpoas Oncepl repredants A nam paadgm in 1 way Duainssins s maraged n highly
competilen marka) amdmonments, This oooepd avbodiss A colacive sal of pinciplas 0ole And
spplcaten malhaddogas Ihal anala comgarias 10 MM wibls fram (he pelam and Achisss
o Mt COMEaliivg advaniages in apaad [0 markssl ool qualiy &0 dakvicy padomanca,

Lesin anlarpisn usics lismd and (tha reoanilcss purnl of wads b diminaben’ aa comealiive bivaragas R
Aleo aaka 10 mael valua low kam e makeal oogh consemplion 6. waing laags amoaan] of
rREUGES inchacling e, peopla s matanial, In eng-tam, baan enlarpiss craakis a culum ol néar-
aring improsaman & all erganizakcn ke

I the Tesosa Produddion Syatam (TPS), Chna (1553), revaaly that thans ans lwo (2] sgniicant ways o
mraian alcandy: 1] inCraa s producion queantity o 1) radaces T8 numier of widkan

Tha charactarstics of tha lean company and the lean supply chain are described deary in the book
Coan Thinking - danish Wasre and Creata Feall 0 Youwr Comparatos Dy Womack and Joras
[200K).This book provides a vision of a workd ranstormed Irom mass produciion o dan enbarprisa.
The authars highlight the huge amounis ol wasia that poour in most organizasons and show that a
syslamaic atack on wasie, both within companies and along e supply chains. can have
remendousbanalts %o the shorl run peollabity and long term prospects of companks and
organizations. Lean Thinking by Womack {2001) distis the essance of the kan approach imo e kay
principhes. and shows how e concepts can be exienced beyond automodve producion 5o any
COMmpary o arganizadon, in any seckor, in any country. The Swe lean prindpes are lisied down as
fodboans

1. Epacily (what does and doas nol creata value from the custome's perspective and
nct from tha perspactive of indhaidual Trms, funclions and deparments)

2 kdentity (aill the steps necessary to design, ordar and produce the product acnoss The
whol  wakse strmam to highlight non valug adding wasia|

3. Mako those acions hal creale value Tosw wdthow inkamupdiion, detours, backliows,
waitineg or scrap

d. Cnby make what is puled by the cussomer.

n. Lirve tor pedection by cominually remosing successive bypors ol wasie o they aro

LFCOweredl
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These prroplss are fundamental to e eimination of waste. They ae sasy 1o remember (athough
not aways easy W achieve!l and should be the Quids lor esenyore in the organimlion who
s reagbesd in e bean ranslormation

For senices sacior, § we lake the Togola Produclion Syslem's defniSon of waste, many actiilieg
camed gul within 8 service provider such a2 a bank, insurancs S o relaler add ro value, Hosiver,
& omany of hess achaliss ars uaalul ey mighl be relered 10 as sereice value addicg esen #
sirciyspaskicg Sy are reducirg e |polentinh ost 1o the custame: rather Lhan adding valus. Thay
ol tharelon, be indudesd withrs The recessy nan-walus sdding calegory. The reason why ey
shoukinagl B indudesd as waboe addicg activity is thal s well dised atlenton ey Irgm Ther lang Berm
impraversenl o demlopmant,

Lonclusign

I 1FiE papeer, E reapresenls e ovaneee on concepiual framewsork ol kean logsice in Makysis. | asa
raprasenls e gl applicabon of lsan logsice: model 1 the lagisics serace indusky in Makysis
Lesgistics has, in the pag], been comidensd a raroady-dalined funchioral actiity cancamed with Easks
such as anspaialion, waehousing. Feeniory and malerals maragemant. Changes in e ogislics
capabvbliss ard management schigues e alicwed logsbcs o bacome a grmary meshaniam for
miggralicg and coordinabng acthviles scross the siages ol supply cain, The compaliive smdronman
for legislics s Fas changed desslicaly and corgdening s faclkor, o should desslep a Iramesock
e furdar impeass T cament way of doirg thirgs e, Froudh Basl prachices and ‘paifecd procesEs’,

B is visswad thet the changes in e compaliive amAenment necessilane a rthinking ol e role of
iegistics. This paper has grogcaed & lramework thal wil prosice & concapiusl basis lor reesanch 1
explone this Gra empiricaly, The results of this rsearch shall enable the devalopmant of foncapts
il asplaing fow laan logislice can provids @ compatiive advanlage in todey's changing busines
eniranman,
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THE DELAY COST OF TRUCK AND FREIGHT PRICING PRACTICES

Areekamal Tar.Chaisuwan, Nakom (ndna-Fayoong. Sarawut Jansuman

Facaty of Logistcs, Buapha Univarsiy, Chonbur, Thatand 20131
E-mal: faraakamal, makor.il ) prai.con. Sarawutd7 ] ghhoimar.com

Abstrac:

This ressarch anakses the pricing and dely cost of fruck an the Inferstale higheay 1% (0-18} in LHah.
£ practical imamework uses e dala scurce form Lialh Depariment of Transporation {UDST), Freght
Analysis Erameswork version 3 (FAFY) and Amesican Transporation Aesearch ieskiule (ATHI 1o
estmale the delay oost ol tuck. Gompared with Uship. the online shipping markeiglace in the LS, and
e average Tuck operaling cosis per meks, the markup ol fredghl prce can implicily be derved. The
seascnal fackor is ako intoduced %0 adps! 2 regular freighl prce, particularky dunng e winber
seascn. The empincal shudies Faye indicated thal a frucking compary oould kse 2 prokt on The
Washingior-Box Elder route becauss a signfican] dofay cost s mposed. On the Washinglon-Sal
Lake City. ron-Dais and kon-Weber roubies, & nuck cperlor is laken an opporunity oosi by outting or
providng limiled services during the winter ssason. The sesulis of this sludy are primarily 1o suppor
Faighl ransper reseanch and polices and B provice a mane accurale osl o sgal buck Gngesion
for commencial wehicle aperaion. on e interelale bigiraggs.

Keyword: delsy cosl of nuck. Bverage &Sl Dby Trock Tealbs (AADTTIL, merbup pricing. dislsy coel
smlialion. sessons adusiment lacor

1. Inlroduction

Thes ghpecive ol his mesarch reprasents a pradics ke esbmalicg e deby cast ol sk and
sralyzes the markup of frsghl grice an the Interslale highway 15 (-15] in Liah, e Uniled Sales Ta
perceiog 4 banalt of congsstion and raffic wanaion dalafese, lhees mapsnity souress ol dala: UDOT,
FAF' and ATRI are undertaken in 8 procsss of valuaton, The outcams panls ot the oriical inks of
rall; cosl and O-0 aggregale inks efleced b markup pricing According 10 ULS. Deparimest of
Transporation (U5 DOT, 2004) Uesh is = 157 ol top capadty bollleracks on nsewsaye used as
miamty Fuck comdarg in 20H. The collscting dala show 1he botlsrech kcalicn and $e asaantal
migmmalisn: numbeer of laness, Aserage Annodl Daily Truck (SADT], Awarage Arcual Daily Trock Trabhs
{RADTT] and the percaniage shan of ruck. and aorwal hows of defay by all ruck. The resull ponls
o Thee Brap clokad e W county of Wabas thal i e mada] ol ralee canggainn, and 25% acosuniad
e nacking. Tha annual of deday tima by macks ahdwa 48,088 hours. AADTT by Liah Daparinmest of
Trangpemation |LDOT, 2007 peovidess tha 2007 AADTT surceped dals and 2040 dala astimasion,
Each indwidual link ol &l 221 Inks provides a diglancs range, famge spaed, ALOT, AADTT and
Fureciioral Thars (FOIaga) diva 0 e speiad ragulalian dasgn, Tha dinsciead rarapor costa o ruck aha
chesacribad by A Tranagariasion Aaseanch it CARTI 20080, ATRI davedops & hals-ieaind
sl digiribaiag & survay 19 A RORa-Racian of for-hivg maner carfiers iof mprasenting thea pradaminan
induslry BACKEE Suneey FREpONERs &M aggragaled and anklyzed in the copla par miky (CPR] Than
v 1o coalk par Beur JGFH) by usng an nduplry accapiad aserpgn opsaraling apaed. Tha ragill
shows 8 Wl manging &8 Tor the induestny $1,73 par mile and SE3E8 per Pour (Teaga, 2010), Tha
whhick's valua of lied [VOT) Foed Bein avabaabad fore han 40 ¢aars, s @ was cna D of tha
EEONOTEG andpoialisn aalyas 1o the difarercs ofgaciives [Bnaealivea, 19791, Thea VOT for ecks is
eciliraaind Espbwaan S20 par Fadir 0 3180 o Fedipr (Whasdar, 207100, In&eninast 6 & whlua OF gy
Waval Tima ravings o coOngaesan, The Junsy suafie with Faghi carviers in Calilkena cassgodnizad by 4
Tepad of indugiry greug, Tha reaul eabmalas valia ol irgsel lime gaving with s commdity ms
gancilve, Tha wvabss & found in 4 rangs batwesr 314422 s $192.03 par honr (Small & Al 155690,
Smalkcaki and Lavingsn (2002 ndisala tha condiderabda imgeimancs ol Mmaghn iraned s amd o6
They asimase VOT for commescial vehicle operators in Minnesola o quanily the eifects of spring
Inad resirictions palcy. In conast © the cold region ansas the governmani policy usually foouses on
the pavament design for the severn winter condifon. Due o tha season ol spring in Minnesota, Thaw
of Fnacway introduces a saluraied condition of the scil undar tha pawemant. The lnad:baarng capaciy
an thie saluraied road B meduced a burdeansd Bmi because over lond ek cam caiiss an addional
damage o pavement. The imersiew method survey is conducied by using an Adapive Staked
Freferercs |ASP] in astimabs value of ima in dollaes par hour and 342042 geplains in & Teei oparation.
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The ressarch also guanifies freghl cosl undoer the resinction of poloy. The companson shows a
margnal operaling cost ol commerzial wehicles: shill the seasonal iming of shipments, rsducs load
mipn por webicde [esuling in mors Fips|, crange vehicks Bgps o change soules (e keger bul less
rasticles madwaysl s the banell ol exiending e 1o repeir and manlanance e paesmant
carmage. Hamng and Wi Farand {19535 sxplain e gpesds mprosssenl. &0 Feneasing speed can bs
conbited sore prolt of vehicls mament. The di¥ersrce batesss the baze condiion and 1ha
impaves spesd condilion i e valus ol Bme saeing. Tws addilonal methods for estimsting cost of
fme o celamining e cosl o prosdding lims srdirg and e wilingness o pay melods (Ackng,
Ward and Mc Farlsed, 1967 The Pugst Scund Fegunal Souncl [FSRC, 20045 inlamsted in tha
trall; choicas sludy and baga 1o coled Giobal Postioral System (GPS) data girce year 005, They
sludy B deving Behasior of ruck respordied e e vanisble of WGl costs, The dala ars aralyeed and
mfanified e VOT epmsscted 1o the venly of sarkel ssgmants. The resull reaalks by the PSRC
reginal avel deamsrsd lorecasiing modsl, The aslirabed ruck WIT is dentibed in a rerge of 3258 o
37E por how, Brownstone and Seall |2005) work with o projecls of Calilormia rasd prcng in areas
of 115 Hgh Cesupandy Tall (HOTH Lares, San Diegs ol 1he Sale FHoute 91 [SEBT) fackly in
Jrange Counly. The estimats $YOT savng is mprosed by avel s mbabiiy. The ampincal resulls
canlrm the esfimated WIT E20-540 per bour. The mast mpanan] cosl devers ol road Bansport Sre;
chetarcs, wehcke spesd, types of rosd. drvers’ characherilics {drmang behavian, sspenancs, spessding),
rall; gpead and wolume, e of day odapinaghl) and inleraction with wsesther conditions (ERSD,
D00 Thes directed Transpod Gosls of buck g desorbed by Acencan Trarspodabon Fesaah
ettt ARSI, 2008] The dotsils bassd an the resull of the anakgsis am shosen 0 The Tabls 1. Thig
ARTI gatmaied will ba sppdad 10 cakculabe dakby coel on 115 im thig sudy

Tabke 1 Tha mpanent of masgnal costs m thi Liniled Stalas

Mo Sarne Farginal Expensic T Paranlisge Coads par
il permim | howr
Yih e basad
Fuanl-mal oo M ] £X1 .00
QLT i ] e T g g g | Z0E 11.81 #1072
| Fpgpeyr gl marsgrancs [ F] 52 .
Fusd Sanizs e 58 £9.33
Teyek, Insirance pramigme 123 347 g2
Tireca % 179 5158
Lizenging and rreerssi] hE-Ievensien peamiis o4 138 Bl 26
Teds =iF ) 1.10 2440
Criepr-barsad
Coresr puiy” Ad 940 RN
Crier Danadis J12e - ] B sk
Crrawr honge paprmasly ] FIL] Far
Towal mawginal oosis .71 100 #5358

* P Tap e 5 Euiriand C4r e Es B bl B rya Bty [uiy 13 B

Congastion el allected 1o ranspenaion B & o pan ol the axermal cosls. Busingss cwnams
enuld ret 1ake thal casl I the Becaunting mecend. Bul congastion cost i helplul for deciaion making ol
tasairwise CpaTAlion eapacially pce quotAlion which du 1o Busnassas’ pli and [oes, In addiian he
ealimalng value ol congastion ol also Banalits Tor goveenment policy, The best practice 10 safmale
congeslion copl ip based on apeed-Tow relations, waks of time and demand elasticty. Incidan o
Congaation & due 1o the capacily and derally of Rarapon syetem alsa depanding on e modae of
FRIERO, Iype of users, inkasinucies characiensics, keal wial §ma, and acliviy alamaliee Tral
¥ma increasing is e majority facker of congestion, The standaed valuaiens of ravel ime show 505
of 101 BEONOMIC Congasion costs, LUndar siluation of congestion, vahicks consume 10% addiicnal
fusl posis wncar stop-and-go conditions by nomal ee low Fatic IMPACT, 2008). Tha estimation o
congestion fag compuies by tolal delay or access costs (INFRAS, 2004). The bast estimalion pracios
of CONQEsSOn costs s based on speed Now relations, value of tma and demand elasiicses. In
gerarally the Marginal External Congasion (MEC) cost reprasents a cument trathc woluma in vehick
per hour. MEC cost depends on tha price elasiicty of demand and tha slope of spaed flow function.
Epand fow varation destribas the abiect of e additional vehicks on the ranspon syssem dus o the
wansport posl. Speed low cunses depend on infrastruciors chamcensics, iopodraphy, whethar
condibions, the network amangament, avalable favel akermatives, regulaiions (speed coninod, amp
metaring, e4c.| and driving habits. Tha rasull lulfis tha condition that the demand o silingness o pay
cune aoualks the avarage ima cost plus the MEC oogis.
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Universiy Transporiafon Center for Mobikly (UTCK, 23011 evabales e Value of Delay (WOD0
for commercial wehicls operalor due o highwvay congsslion. The YO0 = pemary inlemaion of
constnclicn su oilng pelicy. | includes alfecting ladors such a8 drec] cpamabioral cosl, sl
lenglh, travel e sanigSon, Feemory boldng and samehouse managemenl. Twe sethods ars
adapted 1o estmals WOO: Sialesd Predersrce (5F survey and the Gcarier (et operational gmuolaion
The congeslion revaals & rangs of YO0 rom $84%r, ta 31210 e in & case ol ceniral depot and $80%r
B0 BB, i oA came of two depots, Gl (20717) calculates 4 delay cost lar long haol single unit and
cmienalicn ucks o assase e Rgivesy pedorsandcs by denliyng the congesisd Besions whens
curmerd or fulure delsy e Bkely 6 gosur, &0 interslates-75, 1680 mies o Maion 1 e Geoagia-
Flerda bosder i3 shadisd The delsy oosl B cakculsted by faking epeed, wolume, dislancs, ypes of
fuck, and Bppes of commadily 090 sccounl In onder 1o oblan He valus ol feghl by nuck and
commodity lypes, e FAF s used a5 (he dala source tagather with B averags Inuck spesd sunsypsd
kg ATEI and (ralles wolpme collscied by Gaorgia Departmet ol Trarsporaben (GO0T] To caliadats
e delay cost and sarkup pricirg anglyais, the SADTT, FClsas and searage speed sach link bam
LIDEET. 1he 43 Standasd Classfication ol Transpared Goods |SCTG) commndity Sow qursiy moeid
by nuck kom FAF”. For this ressanch appeoarismate 401 mies comdor sre psad o esimals valus oo
-.'I.:ll_ dulay combinng data scuce by UDOT, AATL and FAF. The malhadalogcsl bamework shows in

igura 1,

FAF' ared AADTT sivbrboves o 1215

¥
Wﬂll‘rﬂ-l:-mml.‘-l.l-ﬂ:l-m
Astraps vave Brea and froe o Fave e omins. | = cemanoa sioed B
. Awirage dliny (M) s Avaraga Waed Sea - Fraa D kaval biva
- Awmrage delay per mils (mns Omile) = Aserags delry | Distance
- Total lnk celsy (mire b = Sssrmgn delay” Truck woluma
. Aol average daly delay oo oost (5] = (WOT e Toml ink delapsl)

Ricaslt s b i b of WS by rLECK Wip
Arnl varage dady Saliy  fprerem=sccow el b o
oot of fzisl 221 nae

T
Mafkop pricing analyais

v

Chooese raikes on |15 e
A v e b e iy
gl price by Uslip

s s s s e g e e e e ey
T L3 T
Canint gl cost sach Abkaort: delay in &tenth delbyy comt nowwler praron
raute fraighi opet with epeasd adjusiment lacors by
iseberied Fatc counl slalion™

* fpsaheg o Srvan can Trirsporiden Risearch leaiula (ATRI ) ssibrufind ek opacafeon coal b ofe Boar birsi ] b

FA A ey I:H-l A

“* Thi BALTT 1a¥a vobsvay Wore hbramiar 10 Fobnsry 3037 sorves dat By UCOT 000 uSe i Ga0uak seas0nal aipr vy
fariorx inwrkr cordiion

Fiure 1| Mefhodological ard Espenmental method
2. Dada colleciion

Truck traflic volume

Aocordicg o the input data lor calculaling delay cost, FAF and UDOT dala sxiraction; &A0T
vl AGOTT 2007 surserped bass and 20 sstimaled dala are infalsd ke anakgzing rock el
wilume an sach network inks, Figqure 2 ghows e comparison of lolsl seeage radc ool on
network ink betwman AADT, ASDTT and FAF” on 15 in Ulah, The difference of volume betessn
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BAOTT and FAF? depends on % method -:1'-:|:|Iud:lr|in dala. AADTT dala are molleciosd fiow surveys
Iy the etation poshoning of talie ocunies whils FAF dala are coflecied Imfic wolume by oommoddy
fow porvey. FAFT |nuck volpmes ars sliccmsd b highway nkg By using TraneCad GiS-nssed
Eanzponalion ganfeng sottwsre, Howover, | i cleary thal the remben of A&0T, AADTT s FAF?
& mereased mone than doukble = 2040 In this skady (he SADTT 2007 i decided 10 Ga 1he datsbass
for edbmabng e defy conl of hock o 15 becasse il is the sosvey courting dala and UDEIT asas
provides the dats of svemge speed on highway, Ta combrne with e resull on previous sludied FAF?
commedly o cala se appied 1o ssbmals e nomber of buchs By fpe o 115 udEng Puck
d-l:-:-u“dq:ml Igetons, 12905 and 07107 ars yged for sslmaliig gngls and pombiralion i sipa o
¥

TtaRRed

R4S 16 AT
®3THD
i = 2040 AADTT, w3040, FAF,
L T M. 187 B ELS LY
| » -'..unrr. [ T
10,291.04 4,435 iF

Figurn & Tres BADT, AGOTT G FAF" waticts voluma for -15 in Liaks by pame 2007 and S0

Climita alfected &n H15

A vardariong fagsanch program in Sel Laks amp aima 10 ngrove modeds pradicions
i undirsranding of pRGRERAGDN in & fegion he) & ey dithicul 10 cbaets ARd Tonecas), Balwean
Fa 1820 and 2000 naliorsdl canGusas, (he v laslast growing sales balinged 1o e Inlenmaundain
Wias ane Pavada, Aizong, Colomdd, Lah andd Wiha, Fof LNES dodeeinied @ w937 indreses in
populion duting Wee 10 yeans paicd Ak A medl, ineomouninen winker giems impeact 4 growing
popilation and rgional economy [Schulz are!, 2003, In Figui 3 ehows |he coedour o Uiah, i can
D fapan Wl P 115 8 patlled 10 Ihe mouesin anga, Dvaang i andw and icy condlon of Eavalion
#RR @ mdrs difodl then plan are. 0 aciien, Liah @ the unnue deisn chmake aran with 39 Slaie
Bing in tho path of fange Pacilc stom, ovary. yvaar LHah usaally gets tha anlomemani of tha minker
shorm and cokd tampemiven Saned Inom e and ol Ooiobar unill and of Fobeuasy. Espodaly, bateean
Dacamber and Fabnsary tha femperasre n drop down below Igezing. Tha precipiiadon annually |
15 corridor recoives apprixdmately 15 inches snowlall. Than the divers have 0 pay mone aflendion
and mduca tha speed diving. Aocoming to ¥ chimale of Sat Laka Gy Figura 4 shows the
fae And The recordiod o tempestatees @ Ltah Sefsean 1981 and 2010 compssad wilth dimalo dats for
L5 aspraga daly mean consdaned with Figure 5 shows monthly average snowlall in Ukah. [ can Do
s@an e sevoro 0l waathor condiiion in tah bedween Movember and Febvuary. WAnimr driving
condiion on tho road sufacs espacaly snow and e dramadcally atecl e braking distancn ol &
wothich Tha drivee’s capabify [0 compdete 2 smodth and safe Sioh 5 sevoraly i Do 5o reducoed
#ne tracdon. Oriving risk kvess in ditlerent windar conditions ane ¥ost, snow and oo, ospecaly black
itk somelimas called dloar loe; ihin cosing off and gime on a madway sutface oocums the
Wmpanaiine dropped n Treeong poinl. Ciear foe is & relaivoly common coturance by froazing
tmpanaiine and not depended on snowdall To suppor the assumpdon in this study which e defay

Figurg & Coniour in Uinh 2012 isowpe: Linied Siases Depacimant ol Agnouiium Motenl] Hesources
Consardaton Servical
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Figura 4 T|'|.E| -Hll'llillEl mardhily tor UI.ill'l carmeared with L5, avirages lillﬂr Makn n dagioea Fliﬂ'l'ill'l'iﬂl
(12320 N} A0 wikisii orgl

| By sreudal|

Figura £ Snom picey warkng m winks csondion for UBsh (sawses UCHCIT)

Crroing 1 gncing reguines rany shils sg. weichil ayes s7d comman =engs i eier
cundbiom. Eapecially, the arsas wiich crosang moonslams g oweather driiving conditiors changs
rapidly pe sores pass thiough For thal seascns UCHOT sttampls 10 mardain crews o0 e job
slplewide plowissn apphmg. ard-isng ard deong chemicas. applirg s whare needed 10 keeg
LHaR B rmads sals for winlee driving. Together with the mal bme inlormstion a8 a8 Gared wesfer and
romd wEy Empeaiun ko addiiordl indormabiont &3 winder driwing Fps ane prowade on LHGOT sebeile
Ficdung b Figung & shoges 1he s Wian ey apeeats Thsr b o wintes condifon, To sapuning ha
clmaha atlecin on ¥ pacsirsend for Sakcubating Sefusiman 1esicr o ciay ool in [he wiscas condiion,
veR pEELE thal the dalay coan wanak oppasila ol ha irale walume ahd spaed i e wintes Genddon
Frm ihe lggrabans raviam tha divers rechace Tha sesiadd 00 gay mom allanian and caeakily drive and
S Accident with anoey pline shicke on ihe SiMGul pavemani, In aben e ininasard of Ml (sl
i fcEen withy AN oppoTuniy Sl Ak & sk ol Spaear salElpcion lnes and damadgs o pieRakie
fEdn, and B OPearnily 10 gal foed Inaved 1igs An aicdend depratinfon amnd Ll coel A Bleo
MEZARAFG in winlar cotddifon Dua o FHWA S mad wealbar mansgsmanl pROgEam summeanmes [hs
wAMOUE wahar avers allecisd 0 driver capabiflas and Sates Mo Tha mdusion ol med way
Ay GEn Ba clssed By pnge RECumGlREGn and wind-Biov Atk inwinbar corailan, Wisalhar avesis
can mdusd momiy ot amenal roeded, apaid retacliGne can rangd o 11-25 pamsed. an vl
pvsnimeded and feom 3040 parcent with aniesy OF fuehy pavermenl, Ssamage sleia il solueas
ean dacragda by 10 0 0 panceny depsendiereg o med eapiher condibons and Bme cl day. Saarahan
How ks naduciond can reengs kom 2-21 percan], Treal Tistey Ay O ANRGAR CAO PCas By 11-
50 percsnd (Ooodwn, 20030 Kim & o) [2008) ghicky tha spatal and mngees analyses ol urban vall

256



ICLT2012

wnlamne splores rafic patierns e Twin clies metropollan arsa tom 1897 -2006. In ferms of tha
mznthiy traffic vokome patiem, &ugisl has tha highes] irafiic valums whemas Jareery has the owest
Eatk; wokane, The dierence i manthly Auclualen B msnk dos b eeather condiliorss, The rabs
whare = P winke seancn (Movember-Febroar) is refalioely ever FPan irafic in olfer saamons, Tha
seerage raffic valume in the winkar ssassa i (L5 percenl lirmee than aeersge of cthor eeasons. kv
Dsparien| of Transpoialion ard fovwa Hghway Besescch Boand (IIHA, 1088 sdllec! the skarm dolas
fam 28 and FBO by bourdy Irafis tounts over s days Sor glomm even and loe o eeek Ister for
widensianding Fow sow' ollecls raffic. The Bypofess s approved when ra®s eolume daln is
reducied in the nundeer GF 0 and a'sa he decedairg o the rallic apesd because of the decrsased
friction an the sapd suiface. Cue 1o Hhe Sssamphon of this shady @ collscling dala ol Babks sibame by
LD & i court o HES i LBk Getwesn Mosasber and Febroarg 2007 are applied S cakculaling
spaed sdustmon] lechos 1o delay cost in the wnlsr condlion. Accordng 10 ralle Gound dala, the
sroerage dai by vehicle g ciGoaled by using 3 raffic gtation courmess g 1-15 i Lilah shosn o Figus 7.
The resul o Tabke 2 sghows e percenlogs ol apssd adusimen] fckes saparale apgroccormaled
cenbaid By county los apphing fo delay coal o retenak Sk in P winter condiion

Figure T The iraffic siaon counters which ame chosen (sourpe: UGAT)
Tabke 2 "a‘|:le-a-|:| u-|:|,|.|-_n'r-rn-nl factor

| a0 @ 42170 | ‘Washingion o 1272
[ 408 |43 ALY Eawar Jus 1790
[ 343 o Ss SR | iitah Bl Eldkas 1275

Truck

To cakufie dolry ima of sach Ink, ATHRI'S asemge rafc spoed is usad for the inpe? dala
The speed caplunng & recovded by tho pavemant inaific counkes. Each swafion uses te Gicbal
Fostioning Syslem (GPS} equipments for fracking and reporing venido movemanis. ATRI
coordinanes working with tho Fodaml Highway Adminisyason |FHWAS $e indvidual tuck speed is
recorded by Bves mia imervals @wany hour o caplure drection and day of wook for year 2004, Tne
avalabie avrage spaeds comparad with tha spaad Emi oy regulation ane used % analyze taffc how
perspactive and congasson. |- 15 in Ulafn, e speed panmil 1or inucking is 65 mpn. in the cilies and 75

cisawhane areas. Only Wwo 2ones of are considaned rsing pannit 1o B0 mph as a test and
althoughs sl#l be posied a5 cvpenmentsl. Funcliona? Class (FOass| data is wsed 1o deferming the
spesd Amd arca on each link: they olso provide county route name. routs rombar, lolad mikes of rouls,
tipo ol area [Urban or Auralj and roluding & rombaer cof lans. Theee am only 2 hypes ol FGlass:
FClass ¥ lor soesed imit 65 -moke and FGlass 11 lor speed Sl 75 om F15

4. Average freight prce

T deday cost of fruck 15 prachced anolysis by tresght prce ol UShp. Becauss | s the wond's
anges and mod Insied Faspodalon W.WMWMMHW.MMW
and vebicls shpping marke®s. Sorsumers and business owrers can compare and book wuodrom
guotes oy posting Thedr name and own prioe of reosive auckon-style bids from 300,000 customer-
reviemed fransportalion senvos providers. The auction sysiem maches indopenden! owne operalors

with the largest Ireight camers and orokers by ranking. Freight prios used 1o praciice in this shudy, ul
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Truck Load (FTL] and averags weight 20000 b are delied on websie o esimale price beteesn 10
-0 pars pounty by counlry and zip codes are used fo dekne the poslion of county on 158, Tabls 3

shims the gverage Ineighl price and Fein dislancs grovded from websie,

Table 3 FTL mmrage beighl price and distance betesen 10 Gournies

oty Avernge Fregh Price (U5, ok per ket |

i 8 3 4 5] 7 B # | 10 |

Ealt | Bax |

Washingion | o | Besreer | Wlaed | Juan | Ukah | Lake | Dasis | Wiher | Bl |

|_tsanhagn 92} GAD| 66| SRl NOSH) 803l Bed | 0ed | B |

_ | 2 | & z| B | e3e| 707 imes| oo w87 |
£ | 3 | Bowe He | g2 e53| 56| 71| Bs1| om | BSE| 857 |
% |4 Mk _ﬂ..%_.ﬂ e B i ek L LA T
E 1A : 4 1sB| 48| | 197 ®5| o0e| 588 | B45 |
& | Lhah 976 224 | A6k 96| 45 19| ave 48 502 |
S i S parl ieel GeE| el 4l | 237 230 X6

2 | Dawa ek | Say oy 60| (we| | 38 0 | 1zE | 4m |

& | Wober M5 | P04 | M5 7| 128) g2| 62| W ara |
|10 | ax Erler art [ aor] el eol ol we| eal w1 sl

4. Empirics results

The sl ol arnual average dally delsy cost of fruck compeired with averape goeed om 221
fimg i shovwn in Figurs 84 and 8-B, The iop 3 Tnke wiich o=t cimlly defay cost are bk romber 106,
181 and 185 clo== |0 Sall Lake City. Thedir folsl lergth & ondy (067 mils bul #e amourd of AADTT
gy coil 15 318 millin of dolam. Cormpares) Flhas: 11 gosedl alkiwed 65 mph, with avesags apeed
8 oiby 05 mgh B can be shosr The problem of 1he raffic congestison Mapm in Fgure B identily e
p:uiiﬂnduﬁ"@ﬂ?n Aren oy map window G5 program

il
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Fwﬁﬂ-ﬁhmmm:urrdm
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Figure 8-B Average speed and AADTT delay coston -16

Figurs 9 shims $w romber of sngle and cambingSon uni Bgps ol frucks bam e percaniage of ruck
Fip algiabion by cur previous sledy, Becasse of lop 5 comrndies moved n Ulah; coal, nonsetal
rinaral products, oraeel, wastes and sorap. and gasoline shown in Figure 10 usng e mapdly
comienalicn umel type ol ruck rarsporksd within Uigs Consides with valussion of produd based an
Tweir perrishabiity polenbal sockor use (Smal &f & 198}, almes] ol al lop en commodities moesd in
Lish e the calegorms ol moderalaly ewe sansilrptios produs] excapl cerasl sl grans, and miced
Foghl categonzed i a highly Hims sansiles. The soderalely me gerniivily producss an corgbudion
vl ansegy product usEng Bulk and liguid sehicles: coal nonsetalic mnarals, gravel, gasalins, fusl
als, crude peraleum and coal-not elsewbers classilied It can be saen thal B by 10 commodiies
rrowesd i b are Sme senslve products and supponed he assusplion o adjusl delsy cosl by
saassnal adjusliment faciors under e wealher condifan,

¢ ™

Link agmbar y

Figure 3 Single and combiration unit beps of tnacks by FAF truck typs allccation tacions
s ~

L -~

Figure 10 FAF" iop 10 Commeadity flow sunsey by year 2007

Figure 11 shows 1op fen O-0 route by feight price, freight cost is caloulaled by §1.7.3 per mile
acoonding o ATRI cost estimation. kB can be seen that a highest percentage marsup is O-D
Washingior-Mland 208 milkeages length accoumied dor E2.306% of markup. In coniast do C-D
Washingion-Box Elder 371 mileages length i the less markup acoounied for 300.24%.

b

|
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—
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Figure 11 Top fen O-0 mules by Uship freight proe on 118 o Litah

Corlinus with ool sbeorbed daeky bme in Figee 120 the esull shows thal casl o OO0
Wastinglor-Box Elds & P Grifca moule jo gel bss Becauss of Thal pou? 15 thi bngest dislande ol O
O rowfe passsd though Lhie county cloze o moursdsn sres akeesy 1-15 combenieeg with the rombaer o
wahiche Iranspamed o Sall Lake Gy and sfeo vebicls pasasd though Lah frocn ot slales, due o
e raisng of delay cosl oeer Ieight price

Figurs 12 Comparabes prici and cos] atsorbed delay e

i e Bas
m bl o) il oy

Frguna 13 Tra percentage marsup comparnson

The result in Figure 13 shows e comparive paroemage of madup prorg n 3 stuatons;
mguar cost, absorbed dafy cost, and absorbed delay cosl and 2 spasaonal adjusimant facsor in winier
condiion. The deley time and saasonal factor effect to the raducing ond of marksp all 0D mule
espacialy 0-0 rouln Washingion-Box Elder, moroowar 0.0 Washinglon-Sail Laka Giy, Inon- ot
and Iron-Diavis get lnss fom tha atlect ol seasonal adfjusimont facsor.

5 Conchiskons

Tratic conpastion s reocgnized n rarsporioton oosl and sigrilicant dacior in Fansport nebsork
system. Vanous methods are used o guanify congestion cosis; consumans wilngness o pay, the
margnal impacied wehiolo entenng the iraffic on the mad. the speed fow relatonship ol sach road
segment. The periormance o evalumie and analyze defay o5l 8 one method o quantity for
congestion cosi. The delay cost can be the guideline for applying this pracios in ransport planning
devcisicn and truck poboy analysis, rond capacity, polution emissons and ok swcharge desgned.
Morocser, (o guandity the tull fronsparalicn oost ol tuck, the delay oosl can bo bomelil dor vehicls
wusers and operalees bocause it increases #e vehicke cost. dravel e ard crash cosl also the rsk of
customer salislaciion and opporunidy cost This skedy is a wnigoes sy arca ond provdess oost
iplained economic evalumon lechnioues and how o apply them. The resuk reorecents delsy oost al
linis on B15 0 Gan Be soen The orbical ok on e oacwey. To absorh the wehicle cpemling cost by
deloy ond compared with fmeight pricing specilo orical route, the markup pnzing 5 derived. The
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woather condfon is also used do represent lhe imeraction of traltic delay cost i ths area. The
dezreased of markup pricing for trucks is atiecisd by traffic velume on a fransparation netsors and
ichu fo meerage spesss and wesathar condition Isclon allscled 1o the pavemanl. ldenShing the bypes ol
Fuck-gpeclic commadity and C-0 mules markug pricieg rasss e pearensss o constnac] the crtical
link. Ahaogh this shady shows ilusrative prachcs B calbulale delay cosl ol vuck sl markug anakpss
el ama in Lish, e iindng will b useiul o appiyng in e slale policy poinl ol view, Momaver,
il alsa porls cul he ortical -0 link on 115 which can B gel loes in the diberencs of condilon for
providng a8 more accurale coet of annual buck congeslion for commanzal sehick apamalos on the
miasiaie highways.
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