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This paper propose a reactive Kanban system for a
multistage production system with non-stationary
customer demands using action-reward learning
method. The proposed method leads to decrease
the inventory cost. In the reactive Kanban system,
the time series data for the demand are monitored
and the control parameter of action-reward
learning is designed to adaptively change as
customer demand pattern changes. Then, in this
system, the number of Kanbans and the buffer size
at each stage are adjusted as a response to the
adapted control parameter. A simulation-based
experiment was performed to compare the
performance of the reactive Kanban system.

Cross docking is a logistics management concept
in which items delivered to a terminal by inbound
trucks are immediately sorted out, routed and
loaded into outbound trucks for delivery to
customers. This research considers the scheduling
problem of trucks, in which it sequentially deals
with the storage process in an inbound dock and
the shipping process in an outbound dock of the
cross docking terminal. The objective of the
problem is to determine the door assignment and
the docking sequences of trucks simultaneously to
minimize the makespan. A mathematical model
for finding an optimal solution is derived, and
genetic algorithm (GA) is proposed to find a
solution in a reasonable computation time. The
performance of the GA is evaluated using
randomly generated several examples.

This paper proposes a method to optimize

simultaneously the total costs and order fill rates
in a supply chain. Multi objective particle swarm
optimization is used to optimize the objectives at
the same time. The method changes automatically
the initial inventory levels of all tiers considering
the quality level of information. ANOVA tests
using a 5% significance level are performed in
SPSS to examine significant performance changes
among various cases. The results show that the
proposed method finds best solutions which
satisfy the lower inventory level maintaining the
higher order fill rate.
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Service quality has become a primary concern and
criterion recently to assess the competence of
logistics service providers. However, most
companies have little understanding of logistics
service quality, and development of a Logistics
Service Quality Index (LSQI) is at an early stage.
The purpose of this study is to develop LSQI for
the logistics market and to verify the possibility of
generalization. Using the developed indices, a
comparative study also was done to measure
expectations of service quality and performance
perceptions between shippers and logistics service
providers and between 2PL shippers and 3PL
shippers. The result shows that LSQI can be used
and generalized in most industries. Also, shippers
and logistics services providers regard logistics
service quality as quite important. There was little
difference on the expectation of service quality
between shippers and logistics service providers,
or between 2PL shippers and 3PL shippers. As for
performance perception, there were differences
between shippers and logistics service providers
,while there was little difference between 2PL
shippers and 3PL shippers.
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This paper examines empirically the factors that
facilitate sustainable supply chain management,
which involves the integration of environmental

and social issues into conventional supply chain
management processes. To build a theoretical
model for this issue, the author adopted two
previously disparate perspectives together:
stakeholder theory and a resource-based view of
the firm. Stakeholder pressure, a firm’s
sustainability issues integration capability (SIIC),
and expected sustainability benefits (ESB) were
investigated as the antecedents of sustainable
SCM. To test hypotheses, this study utilized
structural equation modeling with data from 78
Korean firms. SIIC was found to significantly
predict sustainable SCM; however, mixed results
were found regarding the effects of stakeholder
pressure and ESB on SIIC and sustainable SCM.
This research represents one of the few survey-
based studies which explore the factors that
influence sustainable SCM with a dual
consideration of external pressure and internal
capabilities.
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The objective of this research is to develop
performance evaluation model for SCM(Supply
Chain Management) systems aiming at optimizing
internal and external logistics systems, production,
flow of resources and finances, and to establish
weight values for performance evaluation items.
Through reviewing and interrelating a vast range
of related theoretical studies the integrative
evaluation model for SCM systems performance
was derived, and then the weight value as relative
importance to SCM systems performance was
determined for each evaluation area and item by
means of AHP(Analytic Hierarchy Process)
analysis. The data for AHP analysis were
collected by surveying 15 SCM systems experts
from academic and corporate sectors.

The performance evaluation model for SCM
systems could be reasoned to consist of three
evaluation areas(technological quality, task
efficiency and organizational outcome) and nine
evaluation items(system quality, information
quality, service quality, contributiveness to task
efficiency, users’ satisfaction and four BSC
items). The results of AHP analysis shows that
each evaluation area and item have significantly
different weight value. By applying the integrative



evaluation model suggested in this study and the
weight values of evaluation areas and items
identified via AHP analysis, the performance
evaluation of SCM systems will be able to be
done more correctly and meaningfully. Also, the
development and application of this rational
performance evaluation methodology will lead to
effective management of SCM systems.
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In this paper, it is examined whether improvement
in the supply chain performance of Korean
manufacturing industries in the 2000’s can be
identified from financial data. 20 industries
classified into the manufacturing category
according to the Korean Standard Industry
Classification (KSIC) were selected, and three
indices suggested in the SCOR model were
analyzed: inventory turns, cash-to-cash cycle, and
gross margin. Despite industry wise differences,
generally large companies showed better
performance than small and medium sized
companies. The trend of improvement was not
clearly identified in many industries. The degree
of variation among the industries suggests that
some previous studies on supply chain
performance need to be reconsidered if they
regarded manufacturing industry as a single
homogeneous group. Generally observed negative
correlation between inventory turns and gross
margin seems to indicate that theoretically
suggested supply chain strategies were adopted by
many Korean manufacturing industries in the
2000’s.
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Managing risk has become a critical component of
supply chain management as the vulnerability of
supply chains increases. Because a stochastic
modeling approach is very intricate and regarded

as computationally intractable, many existing
models utilize a mean value approach to
determine the optimal solutions for supply chain
management in the presence of uncertainty. In this
paper, we perform a risk analysis for the retail
supply chain of a multi-period inventory product
under uncertainty using a computer simulation
when the distribution plan determined by utilizing
a mean value approach is applied. An integer
linear mathematical model is constructed for the
distribution plan. Three types of risk measures are
employed: standard deviation ratio, probabilistic
financial index, and variability index. The results
of the analysis show the variation of the risk
measures as the uncertainty of the variables are
changed and suggest the preferential priority of
uncertain variables which should be taken into
account under a limited resource.
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For small and medium sized manufacturing
companies, establishing a production and logistics
integration systems is one of the most critical
issues in the supply chain management. It helps
SMEs(Small and Medium-sized Enterprises)
fulfill production and logistics activities
simultaneously, and enhances operational
efficiency through the reduced changes in
production planning, defect ratio, and inventory
turnover.

This case study showed a process of adopting an
information system for an auto-part manufacturing
company attempting integration of production and
logistics activities. In particular, this study
performed a system analysis and compared the
key performance between before and after
adoption of the new system in the context of a
supply chain with multi plants and multi
distribution centers.

WA Y - detelute - 1Al

China is one of the most attractive markets in the
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world, and many international retailers such as
Wal-Mart(1996) have already entered into the
Chinese market. Although many international
retailers have entered into China, many of the
local cities currently have no competitive retailers.
The market size of a local city is relatively small,
however the combined market size of local cities
is extremely large. So many companies to seek a
new market in China have emphasized the
importance of local cities. However, each
researcher has defined the size of local cities
according to their's subjective criteria, and the
resulted problem is that the mixed and incorrect
information is re-excerpted.

This paper searches the administrative districts in
China and reveals the huge untapped retail market
in China. Besides, this work researches the present
state and problems of retail industry in Chinese
market, introduces the circumstances of four
retailers in Yanji-city, and extracts customer's
perception about retailers from a survey of a
hundred customers in Yanji-city in China. With
the questionnaire, this paper suggests the
appropriate retailer's model(Net-mart) which is for
the small market of local city.
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A Reactive Kanban System for JIT using Action-Reward Learning
Method in a Supply Chain Environment

Min-Young Son” - Hyo-Heon Ko™ - Sung-Shick Kim" - Jun-Geol Baek '

*School of Industrial Management Engineering, Korea University
“Research Institute for Information and Communication Technology, Korea University

This paper propose a reactive Kanban system for a multistage production system with non-stationary customer
demands using action-reward learning method. The proposed method leads to decrease the inventory cost. In the
reactive Kanban system, the time series data for the demand are monitored and the control parameter of action-
reward learning is designed to adaptively change as customer demand pattern changes. Then, in this system, the
number of Kanbans and the buffer size at each stage are adjusted as a response to the adapted control parameter. A
simulation-based experiment was performed to compare the performance of the reactive Kanban system.

Keywords: Reactive Kanban System, Action-Reward Learning, Inventory Cost, Non-Stationary Demand, Demand
Clustering
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Reactive Kanban System
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Inventory Level based System
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ugo] 273kt o1AS CV7l AXE 12%eE Helap
&3 Ao| ofelquE B an|go] %7}141 ¥+
Stk of W, WE Alslo] H9o]q B AolA Ake 54 7
N 2800] 712 A2 8] ol e Ae130] 2 ekl
ot oh e}, WEA0] S48 712 A3 el wguko] A
of zjol7} 27 Uehdtt, %, WEAo] F7HE4E B Aoy
AQKILR | Pl AR Al vo] Al A kx|
2o] Qb o] EJMOlE} T4

@ 3 D
sl 2ty
o e L}Toi H2 4 SaUEL LN

= 7] 7|7} 371] ARE AFEA 1489 2EE w2

AAolct B A= 47| =9 sttt 3714 L/H ratiod] 7
= A85te] B uARQ 0 F 974 H9-E gy,
AlE A= QW =3t [/H ratioo]] @2 A1 v]L-0 &2 UEh
5 6, 2orE0l nA4R0| A3 2|
MoH|E
asy | f | 53| e dmaw S
A|AH 2y 23
1:10 1 1.27 1.48 5
LN 1:1 1 177 2,91 5
10:1 1 1.09 1.37 )
1:10 1 1.34 1.50 5
MN 1:1 1 1.90 3.10 5
10:1 1 1.18 1.38 5
1:10 1 1.39 1.51 5
HN 1:1 1 2.19 3.52 5
10:1 1 1.22 1.43 5
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O 7. SHEARl nAMaQTt WSt mjo| A Ant

oh (E 62> =T AR89 A & Aol A AR 1 RS ARE, & AFolA AR S22 AlA" o]
A& 71E0R 71 Auigef Al vlg vlgd 222 S PgAYE B @ 4 3l
o) 7 LERd Aol Aot 22 B APAT A & Aol Ak 7k AJAE

& 69 2E 499 22 Azt Ad S22 edl o] bhE Aae] o] v £2 43S etk 53, o
S/W7FE e B o Qlnk o] A2 2R o s Al aAe g HY e 1 Aee Y o & AtolA Aokt
WA 500 Elo] copsl AT FeAHDE B TR S0 7 Alaglo] 7120 Aage] REnt 953 LS ATE b
o SRS PPk 3 5 ik, ER, BT 80 AHA ek o[RL ol5o] ool ATASE B AToA At 71
B M Kz A QA 2okl BAQLC] AlRHE T4 i Al B AJAEo] Blud YRt U oSS FORA FtA AL
glo] 7]&9) Ajaiwke] Mg Eh Aanlgo] o AL AWE Uet  HlES A o AlE A e siAHL,
Wk o8 ol Bl AR E 2k AfolE 54
Al2glo] 7|9 Afargre] mdE o Aupaoletal o 4= Qirt,
uohel, aAGael Mol AUSE E AT At 5. AR 8 FFAF
WA 2T 7]E A5 Q) AarH]E- Zol 7t B AR, wet
A AR EQHY B g 2 Aol A] Aok 7igt Al AEI9) 2 A9t a7 EQsHA| Heket wf oA JIT AL
a0l aipHoletalay | A A AT wio  JlojlA Zhit ok Aalre 317 =0.9) Wsle] ue} FA 0z A
Ay A g 4 ofd 4= e T2 i Al2gEE Ajteeint, 2 At A A%k
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EPEE et AL v A nAe8.0 et 8.9 RS 2 AT Sk EY, 183 do] g 17
WA= A Ae] 7P 2 g A2 w2 712 00 1 =85 dSsh] fisted dekekae] shel Fe-HAsks 7Y
Aole} gro & Welsigleh, (I Da 53 2T #8571 & ARSItk & AtolA Aok 4 b AlA"e] Ak
HEO R 3 Aol Mgo] A-sE Y BYEe] FAA  AIsH] A3 AL ol &8t 71 Aarve] mdy HaE
g0l F7kke & = Qlth ol ARl e e} o] - Al 1 A F2 HE Al o] o) Ajayte] Belof v
ot v 2 getd o] A-SE A9 ofFo] o] o B aHlgo] A2 Al BEUS & 4 A
A7) dizoltt, 3t (Id DS T8 BT A M= 2 AollA Ak T4 2t AIARE esd gHshs 17
L/H ratioZ} 19 o BetAjare|-go] 7F¢ Wil L/H ratio®] Hl& 82 HUEAE A JITALE Agshe 7G04 AarH&
ol thg il FrALulgo] Afe & ¢ ek AR ME Y AAE At F2 tidte] @ o S Aol shA AE A &
L/H ratio®] #s}o|ie E1otal, & Akl A Algket ZHHAIAE 3 152 el 5 A =8 Hlolg o] & A4S 485k
o thE Al o] Hlste] 22 AarH]§ HIkE et Aee ASeE 2ot Al B @Al dFE e U
%, B4R A7) AYSKAL L/H ratioZh 13 ThE of2 o A7} 2otE pawfo] AT A, & dAFolA AR 2
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Scheduling for Trucks with Inbound Storage Process and Outbound
Shipping Process in Cross Docking Terminals

Cheol Min Joo™ - Byung Soo Kim™ '

“Department of Systems & Management Engineering, Dongseo University
“Department of System Management & Engineering, Pukyong National University

Cross docking is a logistics management concept in which items delivered to a terminal by inbound trucks are
immediately sorted out, routed and loaded into outbound trucks for delivery to customers. This research considers the
scheduling problem of trucks, in which it sequentially deals with the storage process in an inbound dock and the
shipping process in an outbound dock of the cross docking terminal. The objective of the problem is to determine the
door assignment and the docking sequences of trucks simultaneously to minimize the makespan. A mathematical
model for finding an optimal solution is derived, and genetic algorithm (GA) is proposed to find a solution in a
reasonable computation time. The performance of the GA is evaluated using randomly generated several examples.

Keywords: Cross Docking Terminal, Scheduling, Genetic Algorithm, Logistics Distribution Center
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H-EAT S 5 Shhe 717 ohegst
g5t LTL(Less—than-
truckload) EZES o]4-3l0] Z}7] HH A 02 wihA| 2 53}
HEAEZ Fhe FTL(Full-
truckload) E2 2.2 #3HConsolidation)s}o] vlj&gto2x] &
£H -2 Sol= adE 7MAA HokApte and Viswanathan
(2000)). of=ig A=A &=7) Eujd Qo QIR AHEL &
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Mart(Stalk et al., 1992); UPS(Forger, 1995); Toyota(Witt,
1998); LTL(Less than Truck-load providers)(Gue, 1999)).
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¥ AToIAE aibe) SRR} se] ARET A AR 1
25o] Qe ZRAEY HrldS tpos st Bee &xA
of siEaR Sojot 528 sleleln, WA (G
uRE HEe ANEIR of5e, Ay 2nEgo) AXEa
o glof uhe AAER) el HEe AREIe] 9| ki
A} ol el SR sl T AR

o EoleH *dailtk ne g]To] sholgl

lo

3 LA FolAH, ZHjo]olE F A=A AR
29 okE o] AR ¥ EFo] AR Fo| o7t WAW = Al
72 Ao 2 uje] oA QIrhal 7P eitt, 3 shAkA |
A A LR ERo] ofF st ARt tlE] FojA Utk 7}
At & dolM R e A2AET Hulde i

g AREAIY 542 F EHuld YA Makespan)&
Fa3} st Zlofth, & Huld A2 A ¥ JalEdo] g

= 32 flef s R sk AR E ohe S5 B

=9

tu %-—/

.

of mpA|e} SRS AA T SRR E96l7] Qaf ARlE o)A
Z29H51= A A7 E oujditt, AR AET) Hujdo] & 294
e A} 5= et 5 st ERlo dAAIEA
of tigt E9g4=A1 ¥ (Mixed Integer Programming) &.8g->
st 2

FfetHE)

R EEQnd Z3 3

e UTEY i} kel 31 ko) 4
s ELEY 7F Y ohE ke T
TR: SRR A AR ez o] Ef o517t
DE:  Eglo] £a2 NYSH= A7
DL: % oA F Eeo] m0)H WA s Azt
Vi Zo]olE Fe spAEAA AR ShE o
5 9 85 A
Mool Eg
(A&
T & Bl d2G A7 (Makespan)
o EE 9] 5 AR
FioEE e st gl
d: e jel AE AR
L E#jo] 44 gz
Rl
5= YIEF o shelslo] 235 2 HAH: SEER
kel 43
GRS
Qe o4 ZNE 2 30| shteks oSk
R ERETE
YUEZ o H SIEH j2 3ol shete ol 53l
P71 g grom
QTED jo] 4] B1E j2 315o] sl olEahd
P71 2 o
(EFHTET)
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T 2 L, +DL, for all j, @
R

2 s for all i, &, ()
J=1

R

Zx,,;, = 18 for all j, k ®
=1

Xy s Moy, for all i, j ,k, (4)
¢, 2DE, forall i, ®)

.
Fzc +Z”.r; s for all i, ©)

k=1

¢, > F, +(DL+DE)- M-([—p”), for all i, j and where i=;, (7)

> F, +(DL+DE)-Mp,, foralli,jand where i#j, (8)
p.=0 for all , )
d, 2DE forall j, (10)

>d, +isﬂ . for all j, ()]

P

d =L +(DL+DE)—M(I—q”), for all i, j and where i=, (12)

dz=L +(DL+DE)—qu 5 for all i, j and where i#j, (13)

4, =0, for all i, (14)
Lze +V+wa 1-v,), for all ij, (15)
d, = F,+(DL+DE)+1R, for all (16)
all variables = 0 an
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& St A EE 9 5loleA o mhE EYEY OP‘I‘/\W/\VJ
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4, AL

o] Z(Genetic Algorithm: GA)

GAE= A& AgatAel AR S Ta3) )& &
Aal7h= et Fal e 7199 shE Holland(1975)0] 2] A
o= 27 2 ooket Al A8Eo] far, 53] & AtolAl
CHEE 249} 742 23HCombinatorial) FAol thaf vl 2] &
& A Well 2AF HARE =S5k Ao dEA tHGen
and Cheng(2000)). GA+ stUY & #dst= FHAA
(Chromosome)E A8t Aail 49 FHAEE A
(Generation)& 43ttt 2 AtollA= A2AEF] Huldd
A Yaet H3E BYsles EY dAAYZAE Sl 24 OH 2
e s, asAQ s AAsk] el wEe A
(Meta—heuristic) 7I'Hl & shel GAE A|A gt

2 Aol A W 23 B YRS wds| 919k &
A 2 EYO AUSAE Uetdle A5 AR, ol
2 &3 EYO A SAlol] 28] flsto] MRHE HHEE ¢
TEHO] YA Y} Tk Akl 2 NE O] YA LS 7=

O‘iE%(Smgle string 12 E ARSI o & E°f 599 ¢

Haots Egof il 512 3,5, 4,1, 2 EY ¢02

)

=

My o mv L
flo Bl
do px

[ LN
AHE 1,3, 2,5, 458 £02 S o 9L 19 33}
HA 725 7T,

27| A9 siFHPopulation)}S 25 U4 (Random
generation)8te] A8k, HFHE (Fitness) D71 9J3t He g
= 5442 F Hud Ik AR v At E st
7] 913 A Al s EolA A 7HE 2 AR =R E 2
AYE = A= HfZ Ageith, U A &f ek 2302
(Roulette wheel) ABHH S S8l FE4 o= 905 S5 A
sto] 54 dikE AH 3AdR gt} GAA= Rl
A G A4 Y WS flaf e i s RS
h-8-3F WAl A4HCrossover operator)o|u EAWo| A4k
Mutation operator)?] F3AAAEE o] &3ttt & Aol
© w2 shte) wakRls loj® Aestal 1Y 49 2
o] & Fro fHAE wApste] AAlg Adshs ghy At

(One—point crossover)d'#H-& AME-3Hct

I ot rlr

il

—

£ WS 29 QAL BT AT 19

SAHo|Ate e T 59 go] FRo] fAARfoA floj=

9] 5§ xlw SEERELE
8BSt} A4S AR 2AAY ) teud Eol
(Multi-swap within two
A,

random position Mutation)¥H<

Q1504
2 Axalo] AT, GAE O

AXZE GAE A5sH7] flsto] F &7 wlolg
olgste] L2

FAYEE Y AFS A3l CPLEX 6.0.2 37|14
Intel Pentium(R) 4 CPU2.66GHz 1GB RAM
oA Agstsact 7129 Yu and Egbelu(2008) £

Vahdani and Zandieh(2010)5-2] $17-of|A @AIA AFgRS 119
stof ARgRt sietHlE S Fxste], EYO =3 AE/IARE DE
9} DL= 359 458, k= ol W <FAREV & 10022, 3t4t
Aol A AR 020 EY o] FAZFTR & 500.= 7HE5k]
oh E3 Sk 7129 5t 2 AA AR 1E Ao R
SUSHA ek A WA 2o A Aot vluE 9lst
o] 107]] o]ste] Eg4 RY} SHEE75 N2 28 207 A7 Elo]

=2 R+
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A 0.6 1A T 0.1, 0.2, 0.3, 0.4, 0.52] T 7kA)¢] o}
ekl el 103] ¥HE: AFsto] Axprt 71 £ g 0.45 Agst
At Edulo] Al A BLY 4A% BR Ate]9] A7)
et RS Fot wekelTHa 3l [(BR-BL+1)/2), of
714, lal = a¥c) 2 713 & H4E oJuigic),

X 12> xqHWH wRo] Mgl disf 248l il GAsl A
& vlust Aytolct HAgl= B Ao A AASH R gS
CPLEXE o|&3te] atglom AAXFEANE Fal Hedt
Ak 1 A F A wol| et A7t FUTS SRl 4
AN, o) AAE el mFo] Efgehe ojulsict Ad ATl

Al EEO] %_1_1:'1_ "e‘%”ﬂo]ﬂ Egs 601% 9= CPLEXZ A
%74 = 01%5} @ﬂﬁﬂi Eﬂxﬂd E}

GAdle] 252 W5 B7ksl7] flsl 22t AddHlolHE
10314 9 Aggsto] 1 si59] Bty #EHAE HEshila
2| A3l|(Best solution)2 AE|stAct, Eet A3 div] GA 3f
9] A5E B7Is7] Hal Adthul&d At Relative Percentage

7 0.6 AEsHGlaL, SHolE Al $e] AolA e Deviation: RPD)E AXISHItE RPD&= 2 2]3o] ot &are]
1AW 27 A Zdnt
A0l CPLEX GA o
B5H 1= bz Z| ™5 CPU Time =

o2 | Sn | sme | sme TS| pen | w2 " i
1 4 4 908 1589 0.2 1589 1589 0.00 0.00
2 5 6 910 1752 28.0 1752 1752 0.00 0.00
3 3 8 891 1623 0.1 1623 1623 0.00 0.00
4 5 8 1000 1881 9.9 1881 1881 0.00 0.00
5 5 6 950 1806 )7200 1806 | 1807.4 2.24 0.08
6 4 5 1013 1858 0.2 1858 1858 0.00 0.00
7 3 6 909 1683 0.1 1683 1683 0.00 0.00
8 3 7 990 1699 0.1 1699 1699 0.00 0.00
9 4 8 1380 2334 0.1 2334 2334 0.00 0.00
10 3 9 1383 2299 0.1 2299 2299 0.00 0.00
1 5 10 2030 3411 23.0 3411 3411 0.00 0.00
12 6 8 1650 2685 )7200 2685 | 2694.5 9.50 0.35
13 4 7 1748 2787 0.2 2787 2187 0.00 0.00
14 5 1270 2257 48 2257 2257 0.00 0.00
15 6 10 2028 3328 Y7200 3328 | 33918 5.96 192
16 5 9 1360 2309 12.0 2309 | 2309.7 1.26 0.03
17 4 10 1580 2574 0.2 2574 2574 0.00 0.00
18 6 1848 2934 )7200 2934 2934 0.00 0.00
19 5 1750 2875 3.2 2875 2875 0.00 0.00
20 6 2004 3452 )7200 3452 3452 0.00 0.00
B 0.95 0.12




Fzawd) HulddA st 218 Washs 58 ALY #3 47 21

Zoll oJgt sie] HAte] ulg ojnjsie A|(19)& EHHH RPD7F  of 39 A4S 7kl $-=3t GAslE B
5% 22 darelgo] ofgt a7t H&sof Hlgl 5% 2uviths ke A BoF7] $8) a9 §MAIZHCPU time)S 715319
ZAolBEg RPDY ol A&4E d1dFY ax o

(Effectiveness)7t $th= 2& 2wt ] 2rE Erl ARk Akl HASE de A2 =7k
Sht GAS o] g3 BAlPHO R F 20Me} 2 WAL 2 7
3l — %] A 3] o] BAE 3 =A% AT FE Als] &2ok 1
T 8 4 A 80 443 51954 Ol
- = = UaseE = Ay
HEE ENERS I ER T R
19 AAEIE HH GAsle] RPD A4 B+to] 0.12%= I8 6ollM= FHA 25 o] B Moo tigt GARE]
ekl sstet wd, AGol MY EEAAE HA F@ol  2E9| RPD Best U el BAIALIS] HskE ekt of]
0.95% ol T2 A9 Folg = ofgf W Al 2 Wgh glo] A, RPD Best= GAS| 5= B7I17] et =2 ARSH 12
w GARE Z3E Zheths 21 oulstn, oS B3 GASY v ok} Zo] Uehict,
471/ (Robustness) oA &= gt & o= SlTh
2 2% 7k 2 BASY gl B GAse) A5S 43 RPD Bty OATBEBest o
g AE Kol Fof, ARk AR AA 2 gAY e B Best3
B2 o8 A3 =0l B7bsote] HA st vl
a1 stk ShAR, T A Biel Y oA GAsle B8Y  ad6(a)olA R uhel 2o] E¥4st Frlelh R
HES 87k Slal Z42te] AgulolElS 1034 vHs Ast  RPD Best = 3%°[Ho] $-4-3F gk e & o= ok &3,
H2 FHM 2F AY 2t
EEENIS GA &
L 5 Fz e i
1 17 9 3502 6477 6530.2 7.99 38.97
2 12 14 3996 6980 7005.2 0.54 36.72
3 15 7 4500 7422 7452.9 7.34 18.40
4 1 10 4994 7736 7935.5 1170 16.36
5 13 17 3991 6932 6988.4 8.86 64.85
6 10 1 6000 9062 9226.8 1121 15.68
7 12 6 6528 9462 9468.4 2.77 8.34
8 1 16 6996 11041 11205.8 15.09 38.34
9 14 15 4494 7693 7755.5 4.59 61.74
10 17 9 6987 1107 11246.8 12.10 39.68
1 10 3500 0481 0544.8 4.78 5.64
12 13 8 3991 6635 6725.9 4.26 16.31
13 18 20 4645 8716 8729.8 4.98 121.13
14 13 12 4992 8069 8175.5 12.21 33.97
15 10 15 5500 8871 8884.0 4.56 26.58
16 16 7 6000 9594 9693.7 10.44 21.48
17 18 12 6498 10816 10856.9 6.57 79.27
18 20 15 6900 11764 11851.8 9.37 67.10
19 12 12 5496 10370 10434.1 7.22 27.81
20 18 9 6786 11080 11107.2 .71 45.40
s 7.86 39.19




22 Skl
10+
8-
5°
u)I
o 44
o
o
i /\/\\//\\/
O p P T T T T
10 12 14 16 18 20
SE=ES
(a) RPD_Best
a3 6. FHI BF 489 E2
J-6M)oIAE AR GAY 3o BN ERl4Tt &
ool et A Bol, Ts] 4] 71l vk
sl ghaixzio] wlestel S7H5HA) kg & 4 9k &, GA
of a0} SN B84 olololE SRS el A%
B4l wket 8] wraiAlzio] Tekl o 4 et

ARAEF) Eold 3 sl sRE0A
2Eo| AAEIAR o5l S-S AAFH=

ol19} 212 Halsle ET9] AAA S EAE tt2Qict a7
Ax7] gHujdel £ gu)d S9A|7F HAsko] BAE 7k T3}

= o a&A 08 §5 &5l Sl
GAE AAsH3IT. Zﬂ/\l% A& e Brtsh] S8 A
AzxTdEA o3t Aot vwd A i L4
(Effectiveness)¥} 771/ (Robustness)oll $1o1A EHL3hE &9l

S Qlleh w3 A o] 2 EAIE0] Heji e vl
B2 AIZE Yol 85 Brlishs A& WS Akt

FS, B gl uA AulA pE FUE FA °o)F
= FAHR BRI ARAE) Hujde] &4l AE
9fato] thekrt Fej o] A7t A& E ook sh | 53] HAgho
QojA EZEQ] Eud YA 7HMakespan) Z438} & ofy gt
EY] g7|8 st YHAYGEAL thao] ARt sk
g 7= ARAE) "Huldo dAAYEAR A7t Y= oA
of g Aot}

CPU time(sec.)

120+

1001

80+

60

40+

201

16 20

A
CERS

(b) aiol EAHAIZKCPU time)

3}l 2 RPD_Best(%) & a2 BfAIAIZHe| H3}

HZ‘J

5}
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The Optimization of a Supply Chain through Information Quality Level
and Control of Initial Inventory

KyoungJong Park *

Department of Business Administration, Gwangju University

This paper proposes a method to optimize simultaneously the total costs and order fill rates in a supply chain.

Multi objective particle swarm optimization is used to optimize the objectives at the same time. The method changes

automatically the initial inventory levels of all tiers considering the quality level of information. ANOVA tests using

a 5% significance level are performed in SPSS to examine significant performance changes among various cases.

The results show that the proposed method finds best solutions which satisfy the lower inventory level maintaining

the higher order fill rate.

Keywords: Information Quality Level, Initial Inventory, Initial conditions

1. AE

39 A& Z%9(Supply Chain Management; SCM)<
Of AH|A @4 28 WEAZIHA 35 AReQ] A 8-S
2370 ATE A3t 7] wolekal FoEt &, &
O AEE, A gk, HA Y Ao, A9 Algto] uljEd
T YEs Ak AxAA el Avda 55 aukae
2 Eglely] YaiA Algste ZeAAZl Hog Ayt
(Zhang & Zhang, 2007). 12|ut 35 A2 428 A 2 EE}

u oy
LT )

=

A, WA &, AE, 7H W 9 IS 5o QI EAlEel
Asl=d|(Lee et al., 1997), o]AS Y4 &Hbullwhip effect)
4% 2009; Forrester, 1958).

A7 7aig sfdsh] $Jg 7Py kA9l WY Fo] shus
7t gl of(tier; a4}, ARAL5) 2ol AR 355 388l Aol
tHChatfield et al., 2004; ¥74%F, 2010b). %3t Chatfield et
al.(2004)< th&AEH(downstream) Elojo| A 843 2 A
BE 100% Al=stH HE Zo] & theAEY Eolo £ Ju
of ofaf A7 aup7t o A 4= lear F4814iet, o =
S2ER EojollA o= FR7F A-sfof antdY 4= itk A

o,
=
{1
c
L
&

jus)

e
=)
lo

ful

T o] =R (A AN 20109 % R AU LTS | a4 AAEALS] AL 7B H]) O & Gl A A ehe] 2| & vhol L] 915 (NRF-2010-327-B00219).
# Corresponding author: Gwangju University, 592-1 Jinwol-dong, Nam-gu, Gwangju, 503-703, S. Korea
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H 3w ARl 27] 208 35 Akl
A FotA Hek, ey 2R AR AlE 5 A
A} 4= o] FAsHA Wkl qlojA 1749 AlE=
XAVEIA] Bt (Minderhoud & Fraser, 2005), 2 A3
7H AYAISHAA 2xH]RES] =0 g of GhEeofA] AYAL A5
sfoF Hrh, 2 ER W77 HYEE 3 AE BEE
&9 27] 2710 Y WA =t

O™ D2 38 ARy 27] 2700 ot AA| 35 AEY &
Aaulgof Mgk AtolE digdtth(Park, 2009 HHAEF,
2010b). (I9 1)9] Case 12 Strozzi et al.(2007)Z o] Zt |
ole] 27| AFFZ 0, 27| AT 12, UmA] AejipE2
W2 W 491 79olH | Case 2+= 7} E]o] 9] AeHES] 27
HE B 002 AAFL Case 32 7} Eoj9] 7] A1E 12
23 go, o AEHaesd] 3 022 AR} Case
4= 7} glo]9] 27] Y1 E 128 A o2 s gk
2 8% At 7o), Case 5= 7 Elojo] mE AlgjH4EL
S 122 ARt AR 2= 3 AR 27 20| BlE
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100000 Case 1
...... Case 2 L
. 80000 cmmCased e
o o
3] —_— = -Case 4
g' = Case 5
c
€ 40000
£
20000
o : — = 3 3
1 11 21 31 4 51 61 7t 8 91 101 111 121
Time(weeks)

T 1. &7 M 20 ME S& Aeel EXiuHIE

ol

= Holgth, & A3 Aeoll= 24 Elole 27] At 2 0
78+ (Case 2)9 FALH|Go] 7P Brt. 2ER FA| v
8= 207 I8l 7 Eloje] 7] AIE 082 FAlSks AL &
el adde o o Q7] 2l 35 ARed] 27
A& Hkgshe Zlo] BRs3it,
2 weAe 35 AR 2 Elo] Aol dgEe HE
4 T2 ekl 7 Elojo] 27] A 24& AL WA
AN F5 Aedl 98 nle ARG, FEUEE 52
A7 S AR,
Al ede A2l wid 3 524& AisialaL, Al 278lA
= At o] S4o] s ARttt Al 3olAMe s A
gotal Al 4ollM e ARE EAR v eR A SAelA &

29 2 A7 IS AN,

il

cheat 2k

A, S5 Ak HE2 e AlES A7IRE ek St

— factory
------- distnbutor
= === wholesaler
= = retailer

Invontory(cases of beer)

Time(weeks)

— factory
===+20e distnbutor
: ! = === wholesaler
100! 5 = = retailer

Invontory(cases of beer)
w
o

Time(weeks)

a8 2. 27| Mz =0 w2 xR F0to)

08
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ceulAhe] 0 Helo] F4ap Wshy] ue] Al Aol she

5 @I Al Aeke e 7R l?i oAM=
5 Ak 27] 20| ¥4 Aed] s 9, 1

AIR= (" DoflA] AIAEHL,
‘To'“T;L &S] ZF Elolg (" 2% #o] 27] 24| whet
& w7 "t (2" 2+ Case 3% Case 55 Al
2 ALY ¥ o R yehd Ao, 7] 2719] 2jo|o
—J'GH A aap7E EAyste] AA 3 el e] el 93
n|2)7] wfizel 27] AL 271& X A3t} Heto] Fasiri(Er
7%, 2010b; Park, 2009),

=4, 7129 A5 30 AREolA R
YA P& 797 o] A=Yl A Ak %

7b 234 e ALET HH anE Y

T AR T F57F 23] oh | Elof9]
e el JHo] 4 $F(Information Quality
Level; Chatfield et al., 2004)& ¥ A& Zdof ZFHA|AA
2H3}E st Aol

R

&2
fu rlo

2 30
EO

f3He 49
JE

o Jo o

E 3
2 0
[e) Ke

]
e a

¢!

AR 53 AREollA AR B4 423 27] 27 1t
A3} 7ML fe T2]AE (meta heuristic) 7% ¢l PSO

(Particle Swarm Optimization)& AR-3tt} POS 7|92 w9

AR A3t wolgtae s Az darels Bt o 7
sl3l T80 okl A A= Ak Julio et al., 2005).

i

3. mdl Ay

H R4 4 E|oj(Factory — Distributor — Wholesaler
- Retailen2 45 (I8 DI 22 34 A& 29 714
8k (Strozzi et al., 2007; Thomson et al., 1991),

Goods(material flows)

.

DED
M M
Orders(Iinformation flows)

Goods L/T
Ly

"

Information L/T

RINV/

FED1

FINV

Cos

RED

RBL COR

Factory Distnbutor Wholesaler Retaller

33 3. 4E[0] 33 A 22

TId 39 Ko AgE=
Argsis o 2t

78§08 A 187|202

27

FED,
DED,
WED;
RED,
FIO;,
DIO; : Distributor 5~
WIO, : Wholesaler 5%
COR, : 17 ZE&F

FPR, : Factory AAFF
DOP; : Distributor =
WOP, : Wholesaler

ROP; : Retailer T
FBL,
DBL,

: Factory 7|dis=Q.3F

: Distributor 7|85
- Wholesaler 7|tj<=8.5
: Retailer 7]t} ~8.3F

. Factory 5%

ezl

%
F=

O‘E rn rn

U’{H r

: Factory 2
: Distributor
WBL, : Wholesaler Z
RBL; : Retailer
FINV; : Factory A1
DINV, : Distributor A 1%F
WINV, : Wholesaler A|11§
RINV, : Retailer A%

%%
Aok
A5

AEF

%] = 3w AR S 1
25}o] q(deterministic) =& thAlof| &4 (stochastic)
85 7145k D, =pt+pD,_,+e, |pl<12 AR(D) ZDE
AR D= AR oM 9] 28, e S7F ofd
BHaro] 00]aL FAte] o ¢l HYHo]iL FUT A HEEE T
= QX3S ou|sla, Al4(autocorrelation
coefficient)©] T},

7 gloj9] 7|d) ¢80 ED, =0+ I0,_,+(1-0) « ED,_,
Z 7Hst, ED,2}F ED, = AR 19} t-19] 7]t} =2.0]3L 10,
= AA t-101A] sl =20l S Anigith, 7t Elefo] 7]
e hEAEY Eolo 223 dAf golYf oS 4
= goto] Axksle oglo]l 245 theAEY EojoA a4t
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A Comparative Study on the Perception Difference of
Logistics Service Quality

Palseon Jang'
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Service quality has become a primary concern and criterion recently to assess the competence of logistics service
providers. However, most companies have little understanding of logistics service quality, and development of a
Logistics Service Quality Index (LSQI) is at an early stage. The purpose of this study is to develop LSQI for the
logistics market and to verify the possibility of generalization. Using the developed indices, a comparative study also
was done to measure expectations of service quality and performance perceptions between shippers and logistics
service providers and between 2PL shippers and 3PL shippers. The result shows that LSQI can be used and
generalized in most industries. Also, shippers and logistics services providers regard logistics service quality as quite
important. There was little difference on the expectation of service quality between shippers and logistics service
providers, or between 2PL shippers and 3PL shippers. As for performance perception, there were differences
between shippers and logistics service providers ,while there was little difference between 2PL shippers and 3PL
shippers.

Keywords: SERVQUAL, Logistics Outsourcing, Logistics Service Provider, LSQI

2007; and 46.1% in 2008. The 3PL outlook surveyed by

1. Introduction Logistics Management (2008.6) and eyefortransport (2008.9)
predicts that global logistics market will continue to grow. The

According to a survey by the Korea International Trade  market expansion has led to more complex and varied
Association, the rate of 3PL usage of Korean shippers has  customer demands on logistics services providers. Choosing a

increased gradually in recent years: 38.8% in 2000; 42.2% in ~ 3PL is based on best service, lowest cost, and relevant sector

T Corresponding Author : 136-034, 2F, Dongsomundong 4ga 272, Seongbuk-gu, Seoul, Korea.
Tel : 82-2-548-1696 E-mail: leojang0708 @hanmail.net
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expertise. Contracts are not renewed due to poor service,
inefficient management at the 3PL, and cheaper price from a
different 3PL (eyefortransport, 2008.9).

It is time to consider logistics service quality, beyond cost
saving and functional outsourcing. In reality, some shippers
consider not only selection of 3PL but also logistics service
quality after the contract. CLO(Chief Logistics Office) of
major Korean companies have more focused on logistics
service not cost saving and they believe that logistics service
quality leads to sales increases(Korea Logistics News,
2008.10) Accordingly, in-depth research is needed to study
and evaluate logistics service quality from the shipper’s point
of view. In addition, development of a Logistics Service
Quality Index (LSQI) is at an early stage. The purpose of this
study is to develop LSQI for the logistics market and to verify
the possibility of generalization. A comparative study on the
perception of logistics service quality between shippers and
logistics service providers and between 2PL shippers and 3PL
shippers also was done. In conclusion, this study will offer the

guidance and direction for future research.

2. Literature Review

2.1 Service Quality

Service quality perception results from a comparison of
consumer expectations with actual service performance.
(Sasser, Olsen and Wyckoff, 1978; Lehtinen and Lehtinen,
1982; GrOnroos,1982; PZB,1988; Bolton and Drew, 1991)
GrO nroos(1982) insisted that service quality consists of
technical quality and functional quality, the latter being more
important. Parasuraman, Zeithaml and Berry(1985, hereafter
referred to as PZB) claimed that consumer perception of
service quality is affected by quality gaps due to the poor
service quality and that perceived service quality is a Gap
function between customer’s expectation and their perception
on actually performed service.(Gap Model) PZB(1988,1991)
devised SERVQUAL, which consists of 22 items along 5
dimensions, to measure consumer perceptions of service
quality. Since then, many researchers have applied the scales

to measure service quality in various fields.

2.2 Logistics Service Quality

Through empirical study, Lalonde and Zinszer(1976)
proved that the definition of logistics service is different from
each industry. Christopher et al.(1979) defined logistics
service as “system to connect time continuously between order
receipt and goods receipt to meet customer’s requirement from
the long term perspective.” Mentzer, Gomes, Krapfel(1989)
claimed that service delivery consists of marketing customer
service and physical distribution, which complement each
component. Mentzer, Flint, Hult (2001) viewed physical
distribution as the basis of logistics service. Brensinger and
Lambert(1990) added logistics attributes to SERVQUAL and
proved that it is applicable to logistics services. Stock and
Lambert(2001) asserted that logistics service is related with
“Place” in a marketing mix, which is a combination of
operation and planning of logistics system and measurement
to efficiently manage a logistics system for creating a place
and time utility for a product.

So far, most researchers studying logistics service quality
have used SERVQUAL for their work. Research to develop a
logistics service quality index has been rare. Hopkins et
al.(1993) applied SERVQUAL devised by PZB (1991) to the
American transportation market and developed 22 items to
measure the logistics service. Dabholkar et al. (1996) applied
SERVQUAL to the distribution market and developed
additional 11 items along five dimensions including existing
17 items: physical aspects, reliability, personal interaction,
problem solving, and policy. A logistics service quality index(
LSQI) for the logistics market also needs to be developed. An
8-step procedure proposed by Churchill (1979) to measure
marketing constructs is mainly used to develop the index. The
steps are: 1) Scoping of Constructs, 2) Development of detail
index 3) Data gathering, 4) Refinement of index, 5) Data
gathering, 6) Evaluation of Reliability, 7) Evaluation of
Validity, and 8) Development of Norms. PZB (1988,1991)
developed 22 items along five dimensions, 1) Tangibles, 2)
Reliability, 3) Responsiveness, 4) Assurance, and 5) Empathy,
to measure SERVQUAL adapting the procedure proposed by
Churchill. Bienstock et al.(1997) developed 15 items along
three dimensions to measure Physical Distribution Service

Quality. It focused on technical quality as in the technical and
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functional qualities asserted by GrOnroos (1983). Mentzer et
al.(1999) applied the procedure of service quality index used
by PZB (1985,1988) and Bienstock et al.(1997) to the
development of logistics service quality index and developed
25 items along nine dimensions. Rafig and Jaafar (2007)
applied logistics service quality index to 3PL shippers of the
United Kingdom. They verified the validity and possibility of
generalization into logistics market.

In Korea, most studies on logistics service quality have
been done since 2000. (Han-won Shin, 2001; Chang Hoon
Shin et al., 2001; Sung-woon Choi, Bong-ki Baek, 2003; Il-su
Chon, Seok-jin Hong, 2005; Hye-jung Jung, 2005; Young
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Kim, 2005;, Hye-jin Kim, 2006; Soon-hoo So, 2006; Kwang-
ho Ahn et al., 2008; Yi-suk Park,2008) Chang Hoon Shin et
al.(2001) developed 25 items along five dimensions. The
study has limits to generalization because they only focused
on delivery service. However, the study is meaningful because
it was done in the early stage of the 3PL market in Korea.
Chang Hoon Shin et al.(2006) developed 38 items along five
dimension to measure service quality of container terminal.
They proposed that different service quality index can be
applied from each industry apart from the dimensions devised
by PZB(1988). Ki-du Kang et al.(2008) developed 124 items

along 12 dimensions to measure logistics service quality, but

Table 1. Preliminary research of Logistics Service Quality

Researcher

ltem

Lalonde, Bernard J(1985)

Product Availability, Order Cycle time, Distribution system flexibility, Distribution system information,
Distribution system trouble, Post-sales product management

PZB(1985),
Shirley et al.(1993),
Theodore P. Stank(2003)

Tangibles, Reliability, Responsiveness, Assurance, Empathy

Leahy et al.(1995)
Menon, M K., McGinnis,
M.A., Ackerman, K.B. (1998)

Timeliness of Information, Customized Logistics Service, Low product damage, Financial stability of service
provider, Reliable Service, Emergency response measures, Variability of Service, Specialty

Bienstock, Mentzer, and

Bird(1997) Timeliness, Availability, Condition

Mentzer, Flint and
Kent( 1999),
Rafiq and Jaafar(2007),
Yi-suk Park(2008)

Information Quality, Ordering Procedures, Ordering Release Quantities, Timeliness, Order Accuracy, Order
Quality, Order Condition, Order Discrepancy Handling, Personnel Contact Quality

Chang hoon Shin, II tae Baek,
Yul sung Kim(2001)

Tangibles, Timeliness, Responsiveness, Assurance, Communication, Know-how

Sung-woon Choi, Bong-ki
Baek (2003)

Responsiveness, Accuracy, Reliability, Empathy, Tangibles

Woon-suk Ahn(2004)

Delivery Quality, Order Quality, Customer Service, Delivery Price

Hye-jung Jung(2005)

Tangibles, Responsiveness, Reliability, Information Quality

Hye-jin Kim(2006)

Tangibles, Timeliness, Responsiveness, Assurance, Communication, Efficiency

Chang Hoon Shin, Min-Seung
Choi, Dong-jin Kim (2006)

Tangibles, Responsiveness, Specialty, Reliability, Security

Ki-du Kang,
Seung-Ho Ahn,
Myung-Ki Chai(2008)

organization

1)Technical Quality: delivery reliability, product quality, logistics cost reduction, lead time, 2)Functional
Quality: transportation problem solving, product visibility, customized communication, ease of ordering,
3)Service Quality: material handling capability, IT system capability, specialty of organization, loyalty of
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they limited their survey to customers. Logistics service
providers were excluded. Also, they focused on delivery
service, which has limits to generalization.

Most of prior researches in Korea, have focused on B2C
areas such as Internet shopping mall, door-to-door logistics
service. Some studies of B2B areas also have only focused
specific area like transportation. However, this research
considered all areas of B2B logistics services such distribution
center, transportation service and logistics planning. Also,
research reflected the opinion of logistics services providers
and defined the difference of service quality between 2PL and
3PL.

3.Development of Logistics Service
Quality Index

3.1 Development and Refinement of Index

In order to develop a LSQI, we applied the procedure used
by Churchill (1979), PZB(1988,1991), Mentzer et al.(1999).

Step 1: Definition of logistics service quality. By
combining experts’ opinion and preliminary research on the
basis of service quality theory proposed by PZB(1985), we
defined logistics service quality as “from the customer’s
perspective, actually performed logistics service quality
according to customer expectations in a total logistics process,
from procurement, manufacturing, sales to return and recovery
of goods, disposal of goods.”

Step 2: Referring to existing indices proposed by earlier
research on logistics service quality, we developed LSQI,
adding indices used by shippers and logistics service providers
in Korea. We referred indices of three companies, including
two of the top five Korean logistics service providers and one
global logistics service provider. Among shippers, we referred
indices of three companies, which belong to the
food/beverage, home shopping and electronics/electrics
industries. Also, we added indices offered by logistics
consultants. Through the above process, we developed 44
items along six dimensions, 1) Timeliness, 2) Accuracy, 3)
Availability, 4) Reliability, 5 ) Visibility, and 6) Valuability.

Step 3: In order to acquire validity and reliability of indices,

we screened the indices with logistics professionals. Four of
them were in the first screening -- a logistics manager from
shipper, a 3PL professional, a professor related to logistics
department and a logistics consultant. The second screening,
using the results from the first screening, involved 13
professionals. They were: three logistics managers from
shippers, three logistics managers from logistics service
providers, four logistics consultants, and four professors from
logistics department. As shown in table 2, we developed 43
items along six dimensions.

Step 4: We performed a second main survey using the
LSQI developed from the above process.(1~3 step)
Expectations and perceived performance on service quality
were measured. The questions on expectations and perceived
performance were applied equally using 43 items of six
dimensions. Expectations on service quality were asked of
shippers, managers of logistics service providers and logistics
experts, but only people in charge of logistics of shippers and
logistics service providers were questioned about perceived
performance on service quality. They evaluated service quality
level that they offer or which gets to be offered. We used a 7
Likert scale from “Strongly disagree((D)” to “Strongly
agree(()” The survey was performed from October 21 to
November 21. Four hundred surveys were distributed and 305
were collected. Fourteen copies answered improperly were
excluded. The total of 291 surveys used for the research
consisted of 117 surveys from 71 shippers, 119 from 42
logistics service providers and 55 from institutes and
universities related to logistics. The industries and proportion
of shippers were: food and beverage (32.2%); electronics and
electrics (20.9%); oil and chemicals (16.5%); automobile
(8.7%); metal and machine (8.7%); retail (8.7%); and medical
supplies (4.3%)

Step 5: We excluded data collected from universities and
institutes because they can’t answer perceived performance on
service quality. We performed Exploratory Factor Analysis
(EFA) using 50% of the data extracted randomly from total
236 copies. We created a new variable called “quality
(=expectation ? perceived performance)” on the basis of
theory proposed by PZB. (1988) The results from EFA are
shown in Table 3.

EFA was performed using Principle Component Analysis
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Table 2. Logistics Service Quality Index

Dimension

ltem

Timeliness

Definition: The criterion to judge if logistics service provider meets the proper time that a customer requires
1. Goods should arrive on time that customer ordered.(On time arrival)

2.In and out of the products in warehouse should be accomplished on time.

3. Transportation time of logistics service provider should be proper.

4. Working time per product in warehouse should be proper.

5. Periodic report on logistic service should be accomplished.

6. Logistics service provider should meet service quality attribute of timeliness generally.

Accuracy

Definition : The criterion to judge if logistics service provider perceives and performs exactly and accurately the|
logistics service that a customer requires.

1. Inventory management between information system and actual site should be aligned.(Inventory accuracy)

2. Product picking in warehouse should be performed accurately.

3. Ordered product not other products should arrive accurately.(Order accuracy)

4. Correct quantity of ordered product should arrive.

5. Logistics service provider should meet service quality attribute of accuracy generally.

Availability

Definition: The criterion to judge if logistics service provider complies with the smooth logistics service that aj
customer requires.

1. Urgent logistics service that customer requires should be corresponded.

2. Multiple logistics service capability should be acquired.

3. Acquirement of logistics equipments and facilities should be enough.

4. Acquirement of logistics service manpower should be enough.

5. Nationwide logistics service network should be enough.

6. Sustainable logistics service capability should be acquired.

7. Logistics information system should be possible enough to use.

8. Countermeasure to customer’s claim should be acquired.

9. The capability of consulting and knowledge related to logistics should be acquired.

10. Logistics service provider should meet service quality attribute of Availability generally.

Reliability

Definition : The criterion to judge if logistics service provider offers confidence and assurance to customer
1. Logistics service provider should acquire specialty related to logistics service.

2. Logistics service man should have communication skill with customer.

3. Logistics service provider should provide stable service.

4. The product shouldn’t be damaged..

5. Logistics service provider should have financial stability.

6. Logistics service provider should have positive reputation.

7. Logistics service provider should provide consistent logistics service quality.

8. Logistics service provider should have growth potential.

9. Logistics service provider should have confidentiality related with sales and business of customer.
10. Logistics service provider should meet service quality attribute of Reliability generally.

Visibility

Definition : The criterion to judge if logistics service provider traces and visualizes the flow of inventory and
product through the logistics process

1. Logistics service provider should have capability to offer logistics information through IT system.

2. The flow of product should be possible to trace.

3. The status and quality of inventory should be possible to check on the real time basis.

4. Logistics service provider should have corresponding power to order and order change on the real time basis.
5. Performance and logistics index should be possible to share on the real time basis.

6. Logistics service provider should meet service quality attribute of Visibility generally.

Valuability

Definition : The criterion to judge if logistics service provider offers valuable logistics service that a customer
requires.

1. Logistics service quality should be valuable.

2. Logistics service quality should be productive.

3. Inventory level of logistics service provider should be proper.

4. Turnover rate of inventory should be proper.

5. Logistics service price should be proper.

6. Logistics service provider should meet service quality attribute of Valuability generally.

39
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Table 3. Rotated Component Matrix
Component
[tem
1 2 3 4 5 6

g5_4 | 0690 | 069 0.199 0.166 0218 0.169
g5.3 | 0665 | 0232 0.163 0.185 0293  0.060
g5.6 | 0664 | 0215 0230 0216 0355 0.116
q5.5 | 0629 | 0254 0206 0249 0224 0.135
q6.2 | 0579 | 0256 0289 0.103 0437 0.128
ql_5 | 0556 | -0031 0310 0220 -0.001 0398
q6_1 | 0555 | 0280 0362 0279 0318 0.033
g5.2 | 0546 | 0309 008 0019 0417 0.100
q5_1 0535 | 0287 0316 0099 0342  0.093
q3.8 | 0507 | 0345 0351 0327 0084 0.209
q3_1 0490 | 0396 -0.004 0305 0.156 0.206
qd_1 | 0473 | 0289 0452 0.184 0073 0267
3.5 | 0066 | 0.766 | 0.156  0.162 0.175 0.058
q3.6 | 0244 | 0653 | 0331 0256 0.139 0.140
q3.4 | 0225 | 0641 | 0220 0.143 0.194 0307
q3.3 | 0274 | 0595 | 0248 0203 0202 0303
q3.9 | 0408 | 0560 | 0319 0.142 0035 0.156
q3_7 | 0451 | 0558 | 0260 0.172  0.116  0.130
q3.2 | 0419 | 0537 | 0.136 0325 0.168 0209
q3_10 | 0475 | 0500 | 0384 0282 0.170  0.129
q4_10 | 0361 0213 | 0633 | 0244 0340 0.173
g4 9 | 0400 0.166 | 0618 | 0.228 0.109 0.008
g4 6 | 0033 0379 | 0589 | 0.100 0261 0288
q42 | 0424 0201 | 0571 | 0283 0.155 0.189
g4 8 | 0286 0406 | 0553 | -0.021 0217 0.067
g4 5 | 0023 0283 | 0539 | 0.171 0394 0259
g4 4 | 0329 0251 | 0538 | 0259 0315 0246
q4_7 | 0299 0239 | 0483 | 0274 0316 0.134
q4.3 | 0471 0208 | 0473 | 0.190 0.112 0354
q2.3 | 0.142 0217 0.122 | 0819 | 0.169 0.191
q2.4 | 0136 0.174 0211 | 0.809 | 0.133 0.110
q2.2 | 0.107 0.134 0.196 | 0.704 | 0060 0.362
q2.5 | 0387 0.165 0.163 | 0.703 | 0.121 0213
q2_1 | 0354 0200 0082 | 0.681 | 0037 0.208
@63 | 0285 0.151 0.100 0226 | 0.729 | 0.152
q6_4 | 0284 0099 0.189 0240 | 0.728 | 0.181
g6_5 | 0.187 0.173 0310 -0047 | 0.637 | 0.163
q6_6 | 0411 0213 0347 0064 | 0580 | 0.202
ql.3 | 0.110 0.168 0.145 0315 0.159 | 0.745
ql_2 | 0.194 0262 0061 0.145 0.166 | 0.725
ql_4 | 0045 0261 0221 0221 0.194 | 0.683
ql_6 | 0488 -0003 0264 0307 0.134 | 0.565
ql_1 | 0486 0082 0.119 0229 0.168 | 0516
Initial
Eigen | 20958 | 2417 | 1680 | 1.537 | 1200 | 1.131
values
% of

Variance

Explained 4874 | 5436 | 5827 | 61.84 | 64.63 | 6726

(Cumulative)

(PCA) and orthogonal rotation. Six factors were extracted
from EFA and it explains 67.8% of total variance. Each factor
was analyzed to six dimensions, which is same results as
proposed before by prior study. The validity test involved 34
items. Nine other items were excluded due to problems with

cross loading or low loading.

3.2 Verification of Validity

Validity test was done using 34 items along 6 dimensions
resulting from the refining process for the index. First,
convergent validity and discriminant validity between each
item and dimension were tested. General validity of model for
measuring logistics service quality was verified from the
goodness-of-fit for factor model. Second, final logistics

service quality index resulting from EFA was applied to each

Table 4. Confirmatory Factor Analysis—Path Coefficient

ltem Dimension Estimate  S.E t p
ql_6 1

ql 4 < Timeliness 0.899 0.132  6.792  0.000
ql 3 0947 0.127  8.103  0.000
q2.5 <« 1

q2.3 0.894 0096 9329 0.000

Accuracy

Q22 0.765 0.112  6.812 0.000
q2_1 0982 0.132  8.668 0.000
Q@7 = 1

Q3.6 0969 0.127 7.655 0.000
q3.3 <« Availability 0973 0.145 7.878 0.000
Q3.9 0949 0.148  6.398  0.000
q3_10 « 0922 0.129 8.567 0.000
qd 7T 0935 0.111 9.83  0.000
@ 6 0923  0.121 8.66  0.000
q4 2 Reliability 0956 0.111  8.584 0.000
49 < 0.802 0.104 7.674 0.000
q4_10 < 1

5.6 — 1

Q5.4 0.88 0.081 10.84 0.000

Visibility

g5 3 0913 0.1 9.141  0.000
Q52 0.746 0092 8.081 0.000
q6_6 1

q6_5 Valuability 0948 0.122  7.747  0.000
q6.3 0.654  0.11 5942 0.000

* Weight 1 was assigned to a path on each Index.
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shipper and logistics service provider using EFA. And the
possibility of service quality model, the external validity fit for

logistics service providers and shippers, was tested.

3.2.1 Confirmatory Factor Analysis

We performed Confirmatory Factor Analysis (CFA) using
the 50% of sample excluded from the prior EFA. Basic model
(a priori) for CFA consisted of the 34 items and 6 dimensions
of the index. Results from the specification process are in
Table 4.

Ten of 34 items were excluded through the specification
process of CFA. This process was performed through

modification index (over Chi-Square 4), which is possible to
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check discriminant validity and convergent validity. Path
coefficient of final 24 items is in between 0.654 and 0.982 and
it converges into each dimension as relatively high value.
While goodness-of-fit for checking general validity of model
is x2=351.750, df=237, p=0.000, GFI=0.883 AGFI=0.832,
CFI=0.926, RMSEA=0.062, which is the recommended level,
it shows that the data are suitable for model. (Joreskog and
Srborn, 1993)

3.2.2 Verification of External Validity
In order to check the possibility of general usage of 24
items among 6 dimensions, external validity was verified at

shippers and logistics service providers. The number of

Table 5. Logistics Service Quality Index—Shipper vs. Logistics Service Provider

Shipper Logistics
ltem Dimension Estimate S.E. t p Estimate SE t p

ql_6 — 1 1

ql_4 — Timeliness 0.939 0.139 6.76 0.000 0.943 0.15 8.32 0.000
ql_3 — 0.916 0.118 7.76 0.000 0.915 0.13 7.93 0.000
q2_5 — 0.759 0.094 8.06 0.000 0.923 0.09 125 0.000
q2_3 — 0.789 0.093 8.49 0.000 0.98 0.09 11.1 0.000
q2_2 — Accuracy 0.895 0.109 8.18 0.000 0.879 0.09 95 0.000
q2_1 — 1 1

q3_7 — 0.826 0.096 8.62 0.000 0.933 0.14 175 0.000
q3_6 — 0.858 0.097 8.85 0.000 0.945 0.13 8.1 0.000
q3_3 — Availability 0.784 0.097 8.1 0.000 0932 0.12 7.56 0.000
q3_9 — 1 1

q3_10 — 0915 0.091 10.1 0.000 0918 0.12 8.81 0.000
q4_7 — 0.797 0.088 9.05 0.000 0.941 0.11 9.15 0.000
q4_6 — 0.704 0.086 8.23 0.000 0.987 0.13 7.67 0.000
g4 2 — Reliability 0.995 0.094 10.6 0.000 0.794 0.1 7.89 0.000
q4.9 — 0.802 0.085 94 0.000 0.74 0.1 7.38 0.000
q4_10 — 1 1

q5_6 — 0.873 0.085 10.3 0.000 0.973 0.13 9.44 0.000
q5_4 — Visibility 0911 0.086 10.6 0.000 0.873 0.12 7.39 0.000
g5_3 — 1 1

q5_2 — 0.749 0.097 11 0.000 0.968 0.13 7.63 0.000
q6_6 — 1 1

q6_5 — Valuability 0.948 0.101 942 0.000 0.943 0.13 8.55 0.000
q6_3 — 0.899 0.115 7.84 0.000 0.826 0.11 7.58 0.000

Goodness-of-fit x2=341.678, df=237, p=0.000, GFI=0.864 x2=355.700, df=237, p=0.000, GFI=0.874
AGFI=0.827, CFI=0.939, RMSEA=0.062 AGFI=0.833, CFI=0.935, RMSEA=0.065
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sample is 117 from shippers and 119 from logistics service
providers. The results of CFA are shown in Table 5.

Among the shippers, path coefficient on each dimension is
in between 0.749 and 0.995. All paths converge to assigned
dimension with the high coefficient. Also, in case of logistics
service providers, path coefficient is in between 0.740 and
0.987. Goodness-of-fit for two models is more than the
recommended level, accordingly, it proves that each model is
suitable for data. From the above results, we assert that
logistics service quality index developed from the study can be

applied in shippers and logistics service providers.

4. A comparison of perception on Logistics
Service Quality

4.1 Research Hypothesis

Using finally refined indices, a comparison study of
perception on logistics service quality between shippers and
logistics service providers, and between 2PL shippers and 3PL
shippers was performed. In the refining process of LSQI, there
was a difference on the importance of logistics service quality
according to from the body such as shippers, logistics service
providers and logistics specialist. Accordingly, this research

hypothesizes that perception of expectation and perceived

Table 6. A comparison of perception on expectation and performance between shippers and logistics service

providers(p{0.05, df=234, N: shipper=117, Logistics=119)

(Expectation) (Performance)
Mean Std. Deviation Mean Std. Deviation
Dimension| Item t p Dimension| Item t p
Shipper| Logis. |Shipper| Logis. Shipper| Logis. |Shipper| Logis.

el_3 | 6.188 | 6.092 | 0955 | 0.834 | 0.820 | 0413 pl_3 | 5068 | 5597 | 1.056| 0.977 |-3.989 | 0.000

Time. | el_4 | 5.684 | 5.815 | 1.127 | 0939 |-0.974] 0.331 Time. | pl1_4 | 4949 | 5353 | 1.151 | 1.078 |-2.785]| 0.006
el_6 | 6470 | 6.227 | 0.677 | 0.706 | 2.700 | 0.007 pl_6 | 4829 | 5445 | 1.198 | 1.087 |-4.140| 0.000

e2_1 | 6.638 | 6471 | 0.690 | 0.674 | 1.880 | 0.061 p2_1 | 5051 | 5513 | 1.407 | 1.134 |-2.775| 0.006

e2 2 | 6342|6269 | 0.842 | 0.767 | 0.696 | 0.487 p2_2 | 5265 | 5529 | 1.228 | 1.032 |[-1.793| 0.074

Acen. e2 3 | 6.675|6.580 | 0599 | 0.604 | 1.218 | 0.224 Acen. p2.3 | 5487 | 5.714 | 1.149 | 1.051 |[-1.585| 0.114
e2 5 | 6453|6303 | 0.701 | 0.720 | 1.627 | 0.105 p2_5 | 5.180 | 5.571 | 1.186 | 1.046 |-2.693| 0.008

e3.3 | 5.675(5.630 | 0999 | 0.901 | 0.363 | 0.717 p3.3 | 4727 | 5269 | 1.369 | 1.125 |-3.328 0.001

e3_6 | 5966 | 6.000 | 0.982 | 0.803 |-0.293 | 0.770 p3_6 | 5.154 | 5538 | 1.229| 1.133 |-2.496| 0.013

Avail. | e3_7 | 6.171 | 6076 | 0.823 | 0.865 | 0.867 | 0.387 Avail. | p3_7 | 4863 | 5269 | 1332 | 1.205 |-2.454| 0.015
e3_ 9 | 5573 | 5849 | 1.069 | 0.953 |-2.094 | 0.037 p3_9 | 4376 | 5.109 | 1.513| 1.254 [-4.056| 0.000

e3_10 | 5949 | 5.899 | 0.839 | 0.775 | 0472 | 0.638 p3_10| 4.838 | 5353 | 1.273 | 1.070 |-3.369| 0.001

e4 2 | 6.137 | 6.126 | 0.840 | 0.765 | 0.102 | 0.919 pd_2 | 4803 | 5538 | 1.321| 1.072 |[-4.693 | 0.000

e4 6 | 5598 | 5593 | 1.026 | 1.040 | 0.038 | 0.970 p4_6 | 4923 | 5412 | 1.138 | 1.100 |-3.354| 0.001

Relia. | e4_7 | 6.137 | 6.042 | 0.829 | 0.877 | 0.852 | 0.395 Relia. | p4_7 | 5026 | 5412 | 1.212| 1.092 |-2.565]| 0.011
ed 9 | 6274 | 6.193 | 0.925 | 0.905 | 0.674 | 0.501 p4. 9 | 5248 | 5.664 | 1.332| 1.060 |-2.657| 0.008

e4_10| 6.162 | 6.193 | 0.719 | 0.728 |-0.328 | 0.743 p4_10| 5.009 | 5496 | 1.270 | 1.049 |-3.217 0.001

e5_2 | 6.034 | 6000 | 0928 | 0.864 | 0.293 | 0.770 p5_2 | 4.556 | 5.109 | 1.494 | 1.254 |-3.086| 0.002

Visi e5_3 | 6.094 | 5924 | 0928 | 0.903 | 1.423 | 0.156 Visibi. p5_3 | 4581 | 5076 | 1.504 | 1263 |-2.736| 0.007
e5_4 | 6.094 | 5866 | 0.991 | 0.873 | 1.880 | 0.061 p5_4 | 4624 | 5.160 | 1437 | 1.049 |-3.275| 0.001

e5_6 | 5991 | 5866 | 0914 | 0.863 | 1.088 | 0.278 p5_6 | 4590 | 5.151 | 1.281 | 1.176 |-3.509| 0.001

e6_3 | 5846 | 6008 | 1.111 | 0916 |-1.225|0.222 p6_3 | 4.684 | 5235 | 1.250 | 1.125 |-3.563| 0.000

Valua. | e6_5 | 6.009 | 6.092 | 0.924 | 0.854 |-0.725| 0.469 Valua | p6_5 | 4650 | 4.882 | 1.248 | 1.263 |-1.424| 0.156
e6.6 | 6017 | 5950 | 0830 | 0852 | 0616 | 0538 p6_6 | 4812 | 5.185 | 1.144 | 1.104 |-2.548| 0.011
General P{ p7_1 | 4769 | 5261 | 1.117 | 1.061 |-3.464| 0.001
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performance will differ from the shippers and logistics service

providers.

Hypothesis 1 : A difference of perception on expectation of
logistics service quality between shippers and logistics service
providers will exist.

Hypothesis 2 : A difference of perception on perceived
performance of logistics service quality between shippers and
logistics service providers will exist.

Hypothesis 3 : A difference of perception on expectation of
logistics service quality between 2PL shippers and 3PL
shippers will exist.

Hypothesis 4 : A difference of perception on perceived
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performance of logistics service quality between 2PL shippers

and 3PL shippers.

4.2 Verification of Hypothesis

4.2.1 Verification of Hypothesis 1

There was no difference of perception on expectation of
logistics service quality between shippers and logistics service
providers except from only el_6 and e3_9.(Table 6) It means
that shippers more consider the importance of timeliness.
Also, they think that logistics service providers should have
consulting and knowledge capability. However, shippers and

logistics service providers have high value of expectation and

Table 7. A comparison of perception on expectation and performance between 2PL shippers and 3PL shippers(p{0.05,

df=90)
(Expectation) (Performance)
Mean Std. Deviation Mean Std. Deviation
Dimension| Item L L oL L t p Dimension| Item oL L L L t p
el_3 | 5.683 | 5647 | 1.035 | 1.092 | 0.160 | 0.873 pl_3 | 5317 | 5000 | 0.960 | 1.058 | 1.488 | 0.140
Time. | el_4 | 6.024 | 5941 | 0987 | 1.121 | 0.373 | 0.710 Time. | pl1_4 | 5024 | 5000 | 0.961 | 1.149 | 0.109 | 0914
el_6 | 6439 | 6.569 | 0.709 | 0.575 |-0.969 | 0.335 pl_6 | 5024 | 4804 | 1.151| 1.217 | 0.885 | 0.379
e2_1 | 6.610 | 6.720 | 0.703 | 0.536 |-0.849 | 0.398 p2_1 | 5.122 | 5176 | 1.503 | 1.276 |-0.188| 0.851
e2 2 | 6.195 | 6451 | 0.843 | 0.730 |-1.559| 0.122 p2_2 | 5341 | 5333 | 1.087 | 1.211 | 0.033 | 0.973
Acen. e2 3 | 6.659 | 6.725 | 0.530 | 0.635 |-0.541| 0.590 Acen. p2_3 | 5439 | 5.627 | 1.097 | 1.076 |-0.828| 0.410
e2 5 | 6537 | 6412 | 0.745 | 0.638 | 0.865 | 0.389 p2.5 | 5268 | 5216 | 1.205| 1.154 | 0.213 | 0.832
e3.3 | 5.659 | 5.765 | 0.938 | 0.992 |-0.523 | 0.602 p3_3 | 4829 | 4.843 | 1.223 | 1447 [-0.049| 0.961
e3_6 | 5976 | 6.098 | 0.961 | 0.900 |-0.629 | 0.531 p3_6 | 5463 | 5255 | 1.075| 1.129 | 0.900 | 0.371
Avail. | e3_7 | 6098 | 6.275 | 0.860 | 0.723 [-1.072| 0.287 Avail. | p3_7 | 5317 | 4745 | 1234 | 1.339 | 2.108 | 0.038
e3_9 | 5756 | 5569 | 0.969 | 0.944 | 0.936 | 0.352 p3_9 | 4610 | 4412 | 1464 | 1.403 | 0.660 | 0.511
e3_10 | 5.854 | 6.000 | 0.989 | 0.693 [-0.833| 0.407 p3_10 | 5.049 | 4980 | 1.094 | 1.257 | 0.275 | 0.784
e4 2 | 6.000 | 6.255 | 0.949 | 0.717 |-1.468 | 0.146 pd 2 | 5024 | 4706 | 1.107 | 1.390 | 1.194 | 0.236
e4 6 | 5707 | 5.588 | 0.929 | 1.099 | 0.553 | 0.582 p4_6 | 4829 | 5216 | 1.093 | 1.119 |-1.663| 0.100
Relia | e4_7 | 6268 | 6.078 | 0.775 | 0.821 | 1.130 | 0.261 Relia. | p4_7 | 5.122 | 5.120 | 1.249 | 1.189 | 0.008 | 0.994
e4 9 | 6.098 | 6314 | 0.970 | 0.927 |-1.089 | 0.279 p4.9 | 5463 | 5275 | 1.164 | 1.234 | 0.748 | 0.456
e4_10| 6.098 | 6.196 | 0.800 | 0.633 [-0.659| 0.511 p4_10| 5.098 | 5.118 | 1.158 | 1.211 |-0.081| 0.936
e5_2 | 6.195 5941 | 0.782 | 0.988 | 1.342 | 0.183 p5_2 | 4854 | 4314 | 1.315| 1.655 | 1.701 | 0.092
Visi e5_3 | 6.000 | 6.176 | 0975 | 0.713 |-1.002 | 0.319 Visi p5_3 | 4829 | 4451 | 1321 1.629 | 1.203 | 0.232
e5_4 | 6268 | 6020 | 0.708 | 1.122 | 1.234 | 0.220 p5_4 | 4976 | 4569 | 1.084 | 1.565 | 1414 | 0.161
e5_6 | 6.049 | 6.020 | 0.805 | 0.761 | 0.178 | 0.859 p5_6 | 4951 | 4510 | 1.161 | 1.332 | 1.672 | 0.098
e6_3 | 5878 | 5.882 | 1.053 | 1.160 |-0.018 | 0.985 p6_3 | 4805 | 4.765 | 1.209 | 1.305 | 0.152 | 0.880
Vat e6_5 | 6.049 | 6.098 | 0.805 | 0.855 |-0.282| 0.779 Valua | p6_5 | 4.829 | 4706 | 1.283 | 1.171 | 0481 | 0.631
i e6.6 | 6024 | 6.137 | 0724 | 0722 |-0.744 | 0.450 p6_6 | 4951 | 4804 | 1.139| 1.184 | 0.603 | 0.548
General P| p7_1 | 4902 | 4784 | 1.158 | 1.083 | 0.504 | 0.615
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it proves that all of two recognize the importance of logistics

service quality.

4.2.2 Verification of Hypothesis 2

There was a difference of perception on perceived
performance of logistics service quality between shippers and
logistics service providers except from only p2_2, p2_3, p6_5.
(Table 6) It means that logistics service services providers
don’t meet service quality of shippers generally except for
basic functions such as order accuracy and product picking. In
case of general performance, shippers evaluated the
performance lower than logistics service providers.(shippers =
4.769, logistics service providers = 5.261) The results show
that most of shippers are not satisfied yet with logistics service
quality relatively and logistics service providers need to try

more to meet their customers’ requirement.

4.2.3 Verification of Hypothesis 3

There was no difference of perception on expectation of
logistics service quality between 2PL shippers and 3PL
shippers.(Table 7) It proves that even if their logistics services
differ, all shippers feel that that logistics service quality is

important.

4.2.4 Verification of Hypothesis 4

There was no difference of perception on perceived
performance of logistics service quality between 2PL shippers
and 3PL shippers except from only p3_7.(Table 7) It means
that 3PL providers need to invest customized information
system to meet the standard of shippers. In case of general
performance, 2PL shippers evaluated the performance higher
than 3PL shippers.(2PL shippers = 4.902, 3PL shippers =
4.784) The results show that 2PL providers have more
specialty than 3PL providers and it results from long-term

experience of logistics service to their customers.

5. Conclusion

The purpose of this study is to 1) develop the LSQI for the
logistics market, 2) verify the possibility of generalization, and

3) offer the guidance and direction for future research. The

value of this study can be summarized as follows:

First, in the process of development of indices, we reflected
various opinions of logistics experts such as logistics
managers of shippers and logistics service providers and other
experts, which belong to universities, institutes and consulting
firms.

Second, the study proves that 24 items of 6 dimensions
developed from this study can be applied to shippers and
logistics services providers.

Third, there was no difference of perception on
expectations of logistics service quality between shippers and
logistics service providers but in case of perceived
performance, shippers rated lower in performance than
logistics service providers and 2PL shippers rated performance
a little higher than 3PL shippers.

This study proves that shippers and logistics service
providers recognize that logistics service quality is important
and logistics service is the core for their competitive
advantage. However, logistics service providers still don’t
meet the expectation of shippers. Especially, 3PL providers
have a long way to go to have a capability as a synthetic
logistics service provider. They need to try more to satisfy the
expectation of shippers. Even though, I tried to reflect more
opinions from the various groups related with logistics,
ongoing study should be followed to enhance academic and
practical usage. Also, using the LSQI developed from the
study, additional research from each industry needs to be
performed to improve the possibility of generalization. In
conclusion, it is valuable to study the relationship between
logistics service quality and re-purchasing of service and long-

term partnership.
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This paper examines empirically the factors that facilitate sustainable supply chain management, which involves
the integration of environmental and social issues into conventional supply chain management processes. To build a
theoretical model for this issue, the author adopted two previously disparate perspectives together: stakeholder theory
and a resource-based view of the firm. Stakeholder pressure, a firm’s sustainability issues integration capability
(SIIC), and expected sustainability benefits (ESB) were investigated as the antecedents of sustainable SCM. To test
hypotheses, this study utilized structural equation modeling with data from 78 Korean firms. SIIC was found to
significantly predict sustainable SCM; however, mixed results were found regarding the effects of stakeholder
pressure and ESB on SIIC and sustainable SCM. This research represents one of the few survey-based studies which
explore the factors that influence sustainable SCM with a dual consideration of external pressure and internal
capabilities.
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competitiveness. They have also looked to their suppliers for
1. Introduction goods that will ensure adequate environmental and social
performance in their products. Managers have come to realize
Firms have increasingly relied on their suppliers for the  that a large and increasing number of environmental risks can

achievement and maintenance of quality, cost, and delivery  be found in their firm’s supply chain (Handfield ez al., 2005).
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For instance, the infamous Sony PlayStation incident in 2001
and the Nike sweatshop accusations in the mid 1990s clearly
illustrate what may go wrong, if supply chain is ignored when
firms attempt to institute sustainability issues in their
management processes (Lee & Klassen, 2008). In order to
meet emerging social and environmental requirements
demanded from various stakeholders, firms must alter their
managerial behavior with respect to their supply chain.

Sustainable supply chain management (SCM) involves the
integration of social and environmental issues into the general
supply chain management process of firms. Since the major
stream research on sustainable SCM started in the mid-1990s,
more than 190 papers have been presented in this area
(Seuring & Muiller, 2008a; b). Prior literature, however, is still
limited in certain aspects: First, research on sustainability
issues within SCM has tended to define sustainable SCM and
to identify the factors that influence and facilitate sustainable
SCM. Stakeholders are commonly addressed as the most
important trigger for sustainable SCM; however, the degree of
impact represented by different stakeholders still remains
unanswered. Second, firms may exhibit different sustainable
SCM even though they are under the same stakeholder
pressure. This is because they interpret and assess differently
the sustainability demands from stakeholders. Thus,
sustainable SCM should be understood within the context of
corporate strategic planning process. However, there has been
very little research on the impact of strategic sustainability
planning process in corporations as an organizational
capability on the motivation for achieving sustainable SCM.
Third, most literature on sustainable SCM address
environmental problems (Seuring & Muller, 2008a). In this
light, more research that considers the combined effects of
environmental and social issues in SCM is needed. Fourth, a
growing number of studies have provided benchmarks and
exemplary practices of sustainable SCM (e.g., Koplin e al.,
2007; Pedersen & Andersen, 2006; Hamprecht et al., 2005);
however, a relatively small number of studies have been
conducted using survey-based empirical study techniques
(Seuring amd Muiller, 2008a).

In light of these gaps in literature, this study aims to
empirically examine the antecedents of sustainable SCM. This

analysis considers two previously disparate perspectives
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together: the stakeholder theory and a resource-based view of
the firm (RBV). The stakeholder effect on sustainable SCM is
explained through the stakeholder theory, and the capability of
corporations in integrating sustainability issues into their
strategic planning process is addressed with the RBV.
Consequently, this paper illustrates a path diagram showing
how diverse external stakeholder pressure and sustainability
issues integration capability of corporations influence
sustainable SCM.

This article is organized as follows: The next section
presents the research framework and study hypotheses based
on a concise synthesis of literature with respect to sustainable
SCM, stakeholders, sustainability issues integration, and
sustainability benefits. The following section provides the
research method, the results of empirical analyses, and a
discussion. The final section examines the implications of the
results and study limitations, as well as a discussion on future

research.

2. Theoretical development

2.1 Sustainable supply chain management

Sustainable SCM is commonly understood as an issue of
intersect between supply chain management and sustainability.
Supply chain is a set of all activities associated with the flow
and transformation of goods, as well as information,
throughout the entire value chain. Supply chain management
is the integration of these activities in order to acquire and
maintain competitive advantage by improving supply chain
relationships (Handfield & Nichols, 1999). When considering
sustainability, which combines sustainable development and
business practice together, several terms are commonly used,
such as the triple bottom line (Elkington, 1998), corporate
social responsibility (CSR: e.g., Carroll, 1991), corporate
citizenship (e.g., Marsden & Andriof, 2001), and business
ethics (e.g., Kilcullen & Kooistra, 1999). In particular,
sustainability and CSR have developed along separate paths;
for instance, sustainability is heavily associated with the
environment, and CSR refers largely to social concerns
(Keijzers, 2002). Although these terms are often used with

subtle differences within different contexts, nowadays, many
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consider sustainability and CSR to be synonymous as a catch-
all term to designate “a firm’s commitment to sustainable
development in its management practices by pursuing
environmental integrity, social equity, and economic
prosperity at the same time” (van Marrewijk, 2003).

By combining sustainability and SCM, sustainable SCM
can be defined as a firm’s intention and activities to integrate
sustainability issues into the management of materials,
information, and capital flows, as well as cooperation among
organizations along the supply chain, in order to improve
sustainability-related performance (e.g., Seuring & Muller,
2008a). The range of sustainable SCM encompasses specific
sets of activities with environmental and social dimensions.
On the environmental side, it includes green purchasing (e.g.,
Min & Galle, 2001), green supply chain practices (e.g.,
Vachon & Klassen, 2006; Zhu & Sarkis, 2004) in the forward
supply chain, and closed-loop supply chain or reverse logistics
(e.g., Guide & Van Wassenhove, 2006) in the backward
supply chain. On the social side, diversity (e.g., Clair et al.,
1997), human rights (e.g., Jennings & Entine, 1999), and
justice issues (e.g., Boyd et al., 2007) are included.

Prior research in this area has generally focused on the
environmental dimension; a relatively small number of studies
have addressed both environmental and social aspects
simultaneously (Seuring & Miller, 2008a). Carter (2004)
suggested a more holistic construct of sustainable SCM,
termed purchasing social responsibility (PSR), which
integrates five stand-alone areas of CSR: diversity, the
environment, human rights, philanthropy and community, and
safety. Reflecting the trend toward convergence and
integration of CSR and sustainability, the number of studies
on sustainable SCM addressing environmental and social
issues together have been increasing (e.g., Seuring & Muller,
2008a; Koplin ef al., 2007; Young & Kielkiewicz-Young,
2001).

Sustainable SCM can be classified into two different but
complementary approaches adopted from green supply chain
management literature: the monitoring-based approach and
collaboration-based approach (e.g., Lee & Klassen, 2008;
Vachon & Klassen, 2006). The monitoring-based sustainable
SCM, which is based on an arm’s length approach, involves

the gathering and processing of supplier information, the
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establishment of supplier assessment criteria, and the
evaluation of sustainability performance. In this approach, the
manner in which the social and environmental criteria are
fulfilled is left to suppliers, and a tougher penalty mechanism,
such as “three strikes and you’re out” may be adopted. The
collaboration-based approach encompasses a broad range of
activities, including training and education programs for
suppliers, information and knowledge sharing, and various
technical and financial assistances. For instance, the IKEA
Way on Purchasing Home Furnishing Products (IWAY),
which was adopted in 2003 based on a long-term partnership
policy, is a well-known best practice in sustainable SCM.
IKEA provides its suppliers with technical as well as financial
support, allowing for the fulfillment of the codes of conduct
by its suppliers (Pedersen & Andersen, 2006). In any
approach, the most important consideration in sustainable
SCM is to what extent and in what manner the environmental
and social standards can be integrated into the supply

management policies and processes.

2.2 Sustainability Issues Integration Capability (SIIC)

Sustainable SCM should be understood within the context
of strategic planning process, as SCM is relevant to all other
areas of managerial function. One of the primary ways that
firms respond to new strategic issues such as sustainability is
to integrate those issues into their formal strategic planning
process (Ansoff & McDonnell, 1990). When firms face new
and emerging challenges posed by environmental and social
issues, their strategic responses may differ even though they
are in the same competitive context (Lee & Rhee, 2007). This
is because firms assess differently a set of issues, demands
from stakeholders, and potential solutions to solve problems,
depending on how they integrate a critical strategic issue into
their strategic planning process.

The RBV can be used to explain the strategic difference in
how firms respond to the sustainability issue. The RBV argues
that differences in behaviors and performance of firms are
dependent on the unique assembly of internal resources and
capabilities which are valuable, rare, and imperfectly
inimitable and non-substitutable (e.g., Amit & Schoemaker,
1993; Barney, 1991). Hart (1995) extended the RBV to the

“natural RBV” in explaining why firms show different and
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diverging environmental approaches. According to Hart’s
argument (1995), organizational capabilities in total quality
management and cross-functional management can facilitate
the adoption of pollution prevention and product stewardship,
respectively. With respect to the natural RBV, Judge and
Douglas (1998) mentioned that incorporating issues related to
the environment into strategic planning processes should be
understood as an organizational capability, because this offers
organizations an opportunity to develop valuable, potentially
rare, and not easily imitated capabilities. This paper introduces
the concept of sustainability issues integration capability
(SIIC), which is an extension of the environmental issues
integration capability proposed by Judge and Douglas by
adding social issues. This is defined as the ability of
corporations to incorporate a critical strategic issue, the
sustainability, into their strategic planning process.

Sustainable SCM seems to be an extended version of SIIC
to the entire supply chain. While SIIC is embedded in the
intra-firm strategic planning process, sustainable SCM is
fulfilled in the inter-firm management process. Therefore,
there must be a strong relationship between these intra-firm
and inter-firm sustainability issues integration practices.
Specifically, SIIC might be a prerequisite for sustainable
SCM.

In the green supply chain management context, Bowen et
al.(2001) illustrated that the greater a firm integrates
environmental issues into its general management process, the
higher the firm implements green supply chain. Likewise, to
best integrate environmental issues into SCM, firms should
first better measure, monitor, and manage environmental
issues internally by developing an environmental management
system (EMS: Handfield et al., 2005). Bremmers et al.(2007)
supported this argument with a mention that many elements of
an internally-oriented EMS are necessary for a firm to expand
beyond its boundaries.

Consequently, a positive relationship between SIIC and
sustainable SCM is expected simply by applying these

arguments in the environmental context to sustainability.

Hypothesis 1: There will be a positive relationship between
sustainability issues integration capability (SIIC) and
sustainable SCM.

2.3 Stakeholders

The stakeholder theory is a common theory within social
and environmental contexts. It suggests that a variety of
constituents, called stakeholders, maintain relationships with
and affect firms, and they are, in turn, impacted by the
decisions of those firms (Freeman, 1984). Therefore, a firm’s
attitude and practices towards sustainability may change
significantly depending on the degree of stakeholders’
concerns regarding social and environmental issues. In
actuality, firms have been under an increasing pressure to
envision new ways of operating their business (Setthasakko,
2007); however, the intensity of external pressure may vary by
country, industry, and stakeholder (Benerjee, 1999).

Stakeholder groups have been categorized by various
authors, referring to the level of importance of each group to
the attainment of corporate goals (Clarkson, 1995). For
instance, in the environmental management context,
Henriques and Sadorsky (1999) stressed four critical groups:
regulatory stakeholders, organizational stakeholders,
community stakeholders, and the media. Bremmers et
al.(2007) suggested a stakeholder positioning with two
dimensions: commercial versus non-commercial and primary
versus secondary. In sustainable SCM literature, regulatory,
customer, and other stakeholder demands are most commonly
addressed as the external pressures and incentives for
sustainability in supply chain management (Seuring & Miiller,
2008a).

First, regulatory agencies are generally considered as one of
the most influential stakeholders. Their regulatory power has
forced economy-driven corporate strategies to evolve into
strategies that consider the environment and society, in both
Western (Warhurst, 2005) and Asian countries (Setthasakko,
2007; Lee & Rhee, 2005). Second, customers, which were
grouped as organizational stakeholders in Henriques and
Sardorski (1999), are increasingly recognized as the most
powerful stakeholder in sustainable SCM. This is because
supply chain operations are only justified if products and
services are finally accepted by customers (Seuring & Muller,
2008a). Accordingly, ethical and green consumerism has
rapidly emerged (e.g., Hendriques & Sardorsky, 1999). In
other cases, consumers tend to rely on second-hand

information, primarily through the media, and companies may
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not experience profound, direct pressure from these consumers
(Welford & Frost, 2006). Third, the intensity of non-
governmental organizations (NGOs), which were classified as
community stakeholders in Henriques and Sadorsky (1999),
has increased steadily. These groups play a pivotal role in
generating issues and scrutinizing corporate activities closely,
thereby establishing the social concerns dimension regarding
sustainability. Fourth, local communities have emerged as
another critical source of external pressure. Quite often,
managers find it more difficult to satisfy the demands of the
local community than to comply with regulations (Lee &
Rhee, 2005). This is why companies try to establish good
corporate citizenship via social engagement in the local area
where they operate. Finally, shareholders and investors, which
were put into organizational stakeholders in Henriques and
Sadorsky (1999), should be considered a powerful source of
sustainability pressure. Conventionally, shareholders are
expected to resist trends toward sustainability, as the profit
margin is their principal interest. However, as more
shareholders, particularly long-term investors, begin to realize
that protecting reputation and brand is central to preserving
their investment and eventually making them more money,
they have placed more sustainability pressure on the
companies they have invested in (Welford & Frost, 2006).
These arguments on stakeholder pressures lead to the

following hypotheses:

Hypothesis 2a: Stakeholders will have a positive impact on
afirm’s SIIC.

Hypothesis 2b: Stakeholders will have a positive impact on
sustainable SCM.

2.4 Expected sustainability benefits

There is a long-standing debate on the relationship between
social and environmental performance and firm performance,
financial performance in particular. Both win-win and trade-
off situations between sustainability and firm performance can
happen. In sustainable SCM literature, win-win situations have
been better supported; however, trade-off situations have not
been shown to be a minority (Seuring & Miiller, 2008a).
However, focus may be better placed on the managerial

perception regarding the benefits from sustainability, rather

than on the sustainability practices, with respect to firm
performance. Under same situations, firms may differ in the
implementation of sustainability practices. This is due to the
difference in how managements assess the consequences of
their responses to environmental and social issues. This paper
introduces the concept of expected sustainability benefits
(ESB). This is defined as the extent of managerial perception
about the benefits from firms’ sustainability practices.
Protection against the loss of competitive advantage and
reputation is generally considered an important incentive for
sustainability in supply chains (Seuring & Miiller, 2008a).
This is in line with the results of studies that showed that
green management, or green SCM, are not due to direct
demands from regulations and customers, but are due to
corporate motivation for reducing related risks and improving
competitiveness (e.g., Rao & Holt, 2005; Cousins e al., 2004;
Judge & Douglas, 1998). For large brand name corporations,
sustainability practices can be seen as a tool to avoid bad
publicity (Welford & Frost, 2006). It can also increase
employee morale, the retention of top talent, and the
commitment of workers to organization and productivity, and
it can also help reduce cost in manufacturing and other
business activities (Willard, 2002). In actuality, companies in
Asian countries tend to be more willing to comply with
environmental laws because they expect to obtain non-
monetary benefits, including good relationship with
government (Setthasakko, 2007; Lee and Rhee, 2005).
Consequently, firms that have positive expectations about
sustainability practices, or ESB may be more likely to
willingly adopt these practices. These arguments lead to

following hypotheses.

Sustainability
Issues Integration
Capability(SIIC)

Expected
Sustainability
Benefits(ESB)

Fig 1. Research model
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Hypothesis 3a. There will be a positive relationship
between a firm’s ESB and its SIIC

Hypothesis 3b. There will be a positive relationship
between a firm’s ESB and sustainable SCM.

3. Research methods

3.1 Data collection

612 publicly traded Korean companies were targeted as
respondents. The data were collected via Web-based
questionnaires that were e-mailed to top-level executives and
managers in sustainability and/or CSR, environmental
management, and investor relations departments. All of the
recipients were well-acquainted with the overall policies and
practices associated with sustainability issues integration in
strategic planning process and sustainable SCM. Data
collection was completed in March of 2005. A total of 84
surveys were returned, representing a 13.2% response rate.
Non-response bias was evaluated via comparisons of
responses that were returned early with those that were
returned late (Lambert & Harrington, 1990). Due to the receipt
of 6 incomplete responses, 78 surveys were ultimately utilized

in this structural equation modeling analysis.

3.2 Research variables and measurements

The survey instruments were developed based on literature
review and the result of in-depth interviews with the managers
of the sustainability department of a Korean electronic
manufacturing corporation.

Stakeholders. A total of nine stakeholders were identified
based on prior studies (e.g., Bremmers et al., 2008; Seuring &
Miiller, 2008a; Henriques & Sadorsky, 1999). The sources of
sustainability pressure included in this analysis were

institutional and general investors, board of directors,

regulatory agencies, customers, employees, suppliers, local
communities, and NGOs. The media (Henriques & Sardorsky,
1999) was excluded in this study, because its impact on
corporations is usually conveyed indirectly by the above-
mentioned stakeholders. Instead, the investors were focused
on to reflect an emerging pressure with respect to socially
responsible investment and sustainability information
disclosure (e.g., Dow Jones Sustainability Index and Global
Reporting Initiatives).

Sustainability issues integration capability (SIIC). This
construct is defined as the capability of firms to incorporate
sustainability issues into their strategic planning processes. To
operationalize this construct, a five-point Likert scale across
four items was employed. These items were derived and
modified from environmental management literature that
addressed “organizational capability” and the level of
proactive responses (e.g., Lee & Klassen, 2008; Judge &
Douglas, 1998; Hunt & Auster, 1990). The scale listed in the
appendix include the level of diffusion of sustainability issues
throughout the entire organization, the level of the integration
in business decision processes and practices, and the level of
top management commitment to sustainability.

Expected sustainability benefits (ESB). To measure this
construct, a set of well-established perceptual measures of
expected benefits from sustainability practice were used. A
total of six items were derived from previous studies that
addressed these benefits (e.g., Willard, 2002): environmental
management (e.g., Russo & Fouts, 1997), corporate social
responsibility (e.g., Waddock & Graves, 1997), and
sustainable SCM (e.g., Seuring & Miuiller, 2008a).

Sustainable SCM. Sustainable SCM is a construct
emphasizing the integration of social and environmental issues
into general supply chain management. To measure this
variable, the author referred to previous studies that have

addressed the environmental and/or social issues in SCM (e.g.,

Table 1. Summary of responses

Electric and . X Consumer . Energy and Total
Industry ) Heavy industries Services N
electronic products electricity (mean)
Respondents 17 24 10 13 78
Sales (US$ billion) 8.3 44 13 7.7 8.7 59
No. of employees 12,926 6,353 1,281 9,870 4470 7012
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Lee & Klassen, 2008; Rao & Holt, 2005; Zhu & Sarkis, 2004;
Carter, 2004; Carter & Jennings, 2002; Young & Kielkiewicz-
Young, 2001). Only two items, which were simply aggregated
from a specific set of activities classified in these the

abovementioned previous studies, were used in this research.

4. Analysis and results

4.1 Measurement model

The measurement instrument used in this paper was tested
for reliability, validity and unidimensionality. Prior to data
collection, the content validity of this survey was established
with an extensive literature review, in-depth interviews with
practitioners and academic researchers, and a pre-test. These
procedures allowed for a better understanding and
improvements in the questionnaire.

To examine the suitability of these data for factor analysis,
Kaiser-Meyer-Olkin (KMO) test was performed. KMO is a
measure of sampling adequacy that indicates the proportion of

variance which is common variance, i.e. which might be

stakeholders resulted in the identification of two distinct
dimensions, which are labeled “shareholders” and
“stakeholders”(Table 3). With respect to reliability, the
Cronbach’s alpha values for all constructs exceeded the
recommended value of 0.70 (Nunnally, 1978).

A confirmatory factor analysis (CFA) was conducted to

Table 2. Validity and reliability analysis for ESB and
sustainable SIIC

ESB SIIC
ltems  Estimate ltems  Estimate
Expectl 0.57| CSR1 0.88
Expect2 0.82] CSR2 0.90
Expect3 0.60 | CSR3 0.89
Expect4 0.77| CSR4 0.84
Expect5 0.76
Expect6 0.84
Eigenvalue 3.24 3.07
Variance explained (%) 54.40 77.00
Cronbach’s alpha 0.82 0.90

Table 3. Exploratory factor analysis for stakeholder

pressures
caused by underlying factors. High value (close to 1) generally Exploratory factor analysis
indicates that factor analysis may be useful. The overall KMO torms Fi F2
measure should be greater than .80; however, a measure of Shareholder  Shareholder
above .60 is tolerable. The KMO measure in this study is .80 Stakel 0.83 0.13
for stakeholders, .78 for ESB, and .78 for SIIC. Stake2 0.78 023
An exploratory factor analysis (EFA) and Cronbach’s alpha Staked 076 010
o o Stake3 034 0.64
test were utilized in order to evaluate the construct validity Staked 0.08 0.77
and reliability of each scale for the variables, respectively. The Stake8 030 076
items loaded only one factor in each of the ESB and SIIC Stake9 0.08 0.86
cases (Table 2). After eliminating two items (Stake6 and Eigenvalue 241 2.09
Stake7) that violated the prior specific criteria (a factor Variance explained (%) 300 344
loading above 140! and cross-loading below 1.201), the EFA for Cronbach’s alpha 0.80 0.74
Table 4. Correlation matrix
Mean S.D. 1 2 3 4 5
1. Shareholder pressure 3.30 0.62 -
2. Stakeholder pressure 3.81 0.63 0.47%* -
3.ESB 3.66 0.61 0.50%* 0.30%* -
4. SIIC 3.59 0.74 0.62%* 0.47%* 0.43%* -
5. Sustainable SCM 340 0.89 0.48%* 0.14 0.47%* 0.59%* -

Notes: +p-value < 0.10, *p-value <0.05, **p-value <0.01
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evaluate the construct validity and unidimensionality. Table 4
presents the standardized factor loading, Cronbach’s alpha,
averaged variance extracted (AVE), and composite reliability
for the measurement model. In general, it is recommended that
the loading of each individual indicator is greater than 0.50
with a significant t-value (t>2.0) (Li et al., 2007). For this
study, all of the loadings for the indicators exceeded 0.50,
except for one that had 0.47 (since this was reasonably close

to 0.50, all of the indicators were retained).

4.2 The structural model

Structural equation modeling (SEM) was used to
simultaneously estimate multiple relationships between latent
constructs. The model test was based on the covariance matrix
as implemented in LISREL 8.30 (Joreskog & Sorbom, 1996).
Descriptive statistics for all study variables and the results of
the measurement and full structural model are presented in
Tables 5, 6 and 7, respectively. Although NFI and GFI were
close to the cut-off criteria, not all of the fit statistics satisfied
the desirable range of reasonable fit (Hu & Bentler, 1999). A

relatively low response rate and a small number of

Table 5 Measurement model

Construct Code Loadings Cronbach’s Alpha AVE Composite reliability

Shareholder Stakel 0.65 0.80 049 0.74
Stake2 0.82
Stake5 0.62

Shareholder Stake3 0.61 0.74 0.51 0.80
Stake4 0.68
Stake8 0.76
Stake9 0.79

ESB Expectl 047 0.82 0.46 0.83
Expect2 0.77
Expect3 051
Expect4 0.68
Expect5 0.70
Expect6 0.86

SIIC SusCapl 0.85 0.90 0.70 0.90
SusCap2 0.86
SusCap3 0.85
SusCap4 0.78

Sustainable SCM SusSCM1 0.85 0.77 0.64 0.78
SusSCM2 0.74

Table 6 Measures of measurement and structural models fit and statistical power

Fit statistics

Desirable range (Hu and Bentler, 1998)

Measurement model Structural model

x2 test statistic

(x2/df) <30

RMSEA <0.8 reasonable fit and <0.5 good fit
NFI >0.8 marginal fit and >0.9 good fit
NNFI >0.8 marginal fit and >0.9 good fit
CFI >0.8 marginal fit and >0.9 good fit
GFI >0.8 marginal fit and >0.9 good fit

RMR <0.09 for reasonable fit

1.51 1.51
0.08 0.08
0.74 0.74
0.84 0.84
0.87 0.87
0.77 0.77
0.08 0.06
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respondents may have caused bias in conducting structural
equation modeling. However, in the Korean context where
only a limited number of companies have been undertaking
sustainable SCM practices so far, the results could be
considered as meaningful to explore the relationships between
stakeholder pressure, SIIC, ESB, and sustainable SCM.

The results of the full structural model are presented in
Figure 2. As suggested from the LISREL model, SIIC was
positively related to sustainable SCM (5 = 0.65, p < 0.01).
SIIC was predicted by shareholder pressures (8 = 0.66, p <
0.01), while sustainable SCM was predicted by both
stakeholder pressures (3 =-0.40, p < 0.01) and ESB (5 = 0.35,
p <0.05).

Stakeholders

Sustainability
Issues Integration
Capability(SIIC)

Expected
Sustainability
Benefits(ESB)

#p<0.01, #p<0.05

Fig 2. Standardized parameter estimates for the overall
structural model

5. Discussion

Overall, the potential determinants on sustainable SCM
hypothesized in this study were supported, except for a few
unexpected results. Sustainable SCM was observed to be
strongly influenced by SIIC of a firm (H1). The support for
the RBV was relatively strong in the sustainable SCM context.
In line with the argument by Judge and Douglas (1998), the
organizational capability of integrating environmental issues
into strategic planning process could lead to advanced
environmental management, the organization that owns SIIC
become more capable in the adoption of sustainable SCM.
Based on this study, it appears that corporations that are
optimistic vis-a-vis sustainability benefits are better able to

implement sustainable SCM (H3b). This finding supports the

notion that one of the starting points for integrating
sustainability issues into SCM is to increase the understanding
and/or awareness the connection between supply chain
decisions and firms’ performance engendered by sustainable
SCM (Koplin et al., 2007).

One of main unexpected findings is that stakeholder
pressure was negatively related to sustainable SCM (H2b).
The author suggests two potential reasons for this surprising
result. The first is measurement or other methodological
errors, because the measure of stakeholder pressure in this
study is on corporate sustainability rather than on sustainable
SCM. The second is contextual differences. In South Korea,
most of the prominent social issues affecting the world,
including diversity and forced and child labor (e.g., Carter
2004), are considered less serious issues. Therefore, Korean
companies may be less likely to consider sustainability issues
in their supply chain when they are pressured by stakeholders.

With respect to SIIC, a mixture of expected and unexpected
results was found (H2a). First, shareholder pressure was seen
as a critical driver for firms to integrate sustainability issues
into their strategic planning process. The result was consistent
with previous arguments that firms have been experiencing an
increasing pressure from their shareholders, particularly those
who realize that the protection of reputation and brands are
central to preserving their investments (Welford & Frost,
2006). Stakeholders, however, in contrast to our expectation,
were not strongly linked to SIIC. One potential reason for this
result could be firm size. Most of the respondents in this
survey were large-sized corporations. Large corporations have
been the target of close scrutiny with respect to environmental
and social issues from regulatory agencies, NGOs, and local
communities. In Korea, because of its close, homogeneous
society characteristics, large corporations are likely to meet
the requirements of these stakeholders; thus, the stakeholders’
increasing pressure on sustainability issues integration may
not have had a significant impact. All of these findings support
the stakeholder theory regarding sustainability issues.
However, the path in which stakeholders affect sustainability
issues integration within and beyond a firm is less clear. This
reflects the notion that the intensity of external pressure may
vary by country, industry, and market (Benerjee, 1999).

In addition, support was not found for a positive
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relationship between the ESB by firms and SIIC (H3a). There
may be mediating factors between these two variables. For
instance, having a positive perception on sustainability
performance may not be sufficient to trigger sustainability
issues integration. It is possible that another driving force
within an organization is needed, such as championing
(Andersson & Bateman, 2000).

6. Conclusion

This study adds to prior literature on sustainable SCM by
re-verifying that an organization’s capability with respect to
incorporating sustainability issues into its strategic planning
process, stakeholder pressure, and ESB act differently over
sustainable SCM.

First, sustainable SCM rested heavily on SIIC of firms. This
implies that firms that intend to change their managerial
behavior along the entire supply chain should enhance the
sustainability integration capability within their own
organization first. The expansion throughout the supply chain
should follow. SIIC can be achieved by enhancing the
integration of environmental and social issues into general
management process and everyday operating procedures, with
top management commitment and the involvement of all
employees throughout the organization. Second, SIIC and
sustainable SCM are affected differently by shareholder and
stakeholder pressure. Consistent with expectations,
shareholder pressure motivated corporations to consider
sustainability issues in their strategic planning and
management process. However, stakeholder pressure had a
negatively significant effect on sustainable SCM. Thus, the
impact of ESB showed inconsistent results. While ESB
motivated sustainable SCM, it did not show any significant
relationship with SIIC. Some of the results that contrast what
was expected may reflect a unique characteristic of the Korean
context; further study is required to more fully probe this
aspect.

This study provides a comprehensive research framework
for a better understanding of the antecedents of sustainable
SCM. Sustainability integration capability and stakeholder

influence with respect to firms have largely been addressed

separately. This research model contributes to the body of
knowledge vis-a-vis sustainable SCM by simultaneously
examining the stakeholder theory and the RBV. The
theoretical and empirical results of this study could be
generalized to the context of rapidly developing countries,
such as China and India. This is because South Korea was one
of the most rapidly developing countries in the world in the
1980s and 1990s; thus, the Korean model could be exemplary
to other rapidly growing economies in terms of societal
concerns regarding environmental and social issues.

The author suggested directions for further research by
clarifying the limitations of this paper. This study has some
limitations: First, this study investigated a narrow range of
likely-to-be drivers for sustainable SCM; thus, there may be
important variables not considered in this paper. Second,
there remains a need for a more comprehensive model,
including the consequences of sustainable SCM in particular.
Third, the measurements of sustainable SCM in this study did
not include all of the important items suggested in prior
studies. A more elaborate measurement accounting for these
variables should be developed. Last, a relatively low response
rate and a small number of respondents may have caused bias
in conducting structural equation modeling. This paper awaits
further, more refined studies in consideration of these

limitations.
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Appendix: Questionnaire items

Stakeholder pressure (1 = very low to 5=very strong)

How has been strong the following stakeholder’s requirement for corporate sustainability for the last 3 years?

Stakel Institutional investors
Stake2 Board of directors
Stake3 Regulatory agencies
Stake4 Customers
Stake5 General investors
Stake6* Employees
Stake7* Suppliers
Stake8 Local communities
Stake9 Non Governmental Organizations (NGOs)
Expected sustainability benefits (ESB) (1 = strongly disagree to 5=strongly agree)
Corporate sustainability will...
Expectl help comply with regulations
Expectl contribute to gain and maintain competitive advantage
Expect3 help improve corporate image and reputation
Expect4 reduce risks in doing business
Expect5 improve morale and satisfaction of employees
Expect6 improve financial performance
Sustainability issues integration capability (SIIC) (1 = strongly disagree to 5=strongly agree)
SusCapl Our firm takes sustainability issues into account in the strategic decision processes
SusCap2 Our firm considers sustainability issues in everyday operating procedures
SusCap3 Top management commits sustainability
SusCap4 Every employee participates in sustainability practices
Sustainable SCM (1 = strongly disagree to 5=strongly agree)
SusSCM 1 Our firm has a supply chain policy of long-term partnership and win-win approach
SusSCM2 Our firm conducts environmental and social audits and procurement practices

Note: Items denoted with an asterisk (*) were subsequently dropped from the study.
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Development of Performance Evaluation Model for SCM Systems and
AHP Analysis of Evaluation Items

[I-Kyu Park' - Sang-Hoon Kim

Department of Management Information Systems, The Graduate School of Kwangwoon University

The objective of this research is to develop performance evaluation model for SCM(Supply Chain Management)
systems aiming at optimizing internal and external logistics systems, production, flow of resources and finances, and
to establish weight values for performance evaluation items.

Through reviewing and interrelating a vast range of related theoretical studies the integrative evaluation model for
SCM systems performance was derived, and then the weight value as relative importance to SCM systems
performance was determined for each evaluation area and item by means of AHP(Analytic Hierarchy Process)
analysis. The data for AHP analysis were collected by surveying 15 SCM systems experts from academic and
corporate sectors.

The performance evaluation model for SCM systems could be reasoned to consist of three evaluation
areas(technological quality, task efficiency and organizational outcome) and nine evaluation items(system quality,
information quality, service quality, contributiveness to task efficiency, users’ satisfaction and four BSC items). The
results of AHP analysis shows that each evaluation area and item have significantly different weight value. By
applying the integrative evaluation model suggested in this study and the weight values of evaluation areas and items
identified via AHP analysis, the performance evaluation of SCM systems will be able to be done more correctly and
meaningfully. Also, the development and application of this rational performance evaluation methodology will lead
to effective management of SCM systems.

Keywords: SCM systems, Performance Evaluation Model, Evaluation Areas, Evaluation Items,
Analytic Hierarchy Process(AHP)
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Empirical Analysis of Inventory Turns, Cash-to-Cash Cycle, and Gross
Margin of Korean Manufacturing Industries between 2000 and 2007

JinBaek Kim'

*Chung-Ang University, College of Business and Economics

In this paper, it is examined whether improvement in the supply chain performance of Korean manufacturing
industries in the 2000’s can be identified from financial data. 20 industries classified into the manufacturing category
according to the Korean Standard Industry Classification (KSIC) were selected, and three indices suggested in the
SCOR model were analyzed: inventory turns, cash-to-cash cycle, and gross margin. Despite industry wise
differences, generally large companies showed better performance than small and medium sized companies. The
trend of improvement was not clearly identified in many industries. The degree of variation among the industries
suggests that some previous studies on supply chain performance need to be reconsidered if they regarded
manufacturing industry as a single homogeneous group. Generally observed negative correlation between inventory
turns and gross margin seems to indicate that theoretically suggested supply chain strategies were adopted by many
Korean manufacturing industries in the 2000’s.

Keywords: manufacturing industry, supply chain, performance analysis, financial data, inventory turns, cash-to-
cash cycle, gross margin
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D26 | Ha& FEAE 69| 63.8| 536| 59.6| 55.4| 59.5| 60.3| 56.7| 588 | 3.4
D27 | A 1% 2% 541| 59.9| 552| 531| 51.8| 625| 66.2| 654| 585| 5.7
D28 | 2 FEAZCIA AR DAL | 652| 66.4| 57.7| 60.3| 57.1| 69.2| 656| 70.6| 64.0| 5.1
D29 | 7IE} 71A E A 63.6| 731| 687| 705| 634| 57.4| 595| 583| 64.3| 59
D30 | AFE ¥ AR 717 31.9| 529| 422| 46.8| 44.3| 639| 72.0| 637 52.2| 135
D31 | 7Iek A7171A 9 27] ¥igAA] 538 | 60.9| 54.2| 60.1| 56.8| 619 60.5| 636| 59.0| 3.6
D32 | AAEEZ oA} Sk Wl SAIA| 36.4| 40.2| 34.6| 36.8| 336| 3L9| 327| 328| 349| 28
D33 | <&, AW, B3l7)7] 2 A4 93.0| 89.2| 846| 66.3| 756| 64.2| 706| 786| 77.7| 106
D34 | A5 9 E Y 48| 162| 104| 15| 107| 10.7| 189| 24.2| 147| 49
D35 | 7|Ef 5] 1129 958| 887| 845| 80| 71.8| 634| 46.6| 80.8| 20.3
D36 | 7H* R 7IEAIE A2 66.3| 55.9| 513 56.7| 50.9| 53.8| 56.8| 529| 556| 4.9




86 A7
H 11, Y5Y 724 HSHERI| FHEN
. o= a8 oh7|ed E=47|Y
HH 7187| HH 71871 HH 7187
D Az 50,8 | -0,343 46,17 | =0,736** | 60,1 | 0,177
DI5 | S4B 53,74 | -0,463 48 1% | —0.667* | 67.6%** | -0.807
D17 | AsAlE 67.8% | -0.676 76.8%E | —4 54T | 60, THEE | 9 99%
D18 | BAeE U vy A 73.9%%% 10,21 87.9%%% | 1,02 69.2%% 0,19
D19 | 715, 7h g Al ISR 5,04%* 30,5%* 6.72%* 4.9%%% | 4 5
D20 | B4 % HRAZCHA L) 75.4%% 10,316 110% -3.21 60.9%%* 12,08
D21 | BZ Fo| 9 FolA & 56.4%F | 313%* | 6327 | 16 5LO%EE | 4 9k
D23 | AL ¢ AAE € HAdR 7 37.5%% 10,601 37.4% 10,422 57.6%%% | 4,047
D24 | 3= 2 sl E TL3*** | —119%F | e -0.42 103%#% | =9 94%*
D25 | 1 Y ZetAEAE 41.8% 1196 37,1+ 2.7 43.6%% 0.7
D26 | HE4 FEAE Sk -0.48 TALEEE | —189%F | 4617 | 1,33*
D27 | A 1A 24 51.5% | 157 49,97 | 146 55.8%%% |173%
D28 | ¥ SEAZCIA el 9 71 A9 60.5%** 10.78 10%* -6.95 44,7 | 3 33HH
D29 | 71t 714 L A T.008FE |~ TARE | g5 4| 3 @@ | G4 ZEEE | —() 469
D30 | AFE L ARE 717 31,8+ 4,53%* 4.2 7.99%* 83.4% | =976
D31 | 7Iet A7171A 9 A7) ey 54.4%F 11.03* 51.6%%* | 1.8%#* 56.3%%% | 0,497
D32 | AARE Ak 27 1 A 38.9% | -0, 887 | 31.9FFE | —109%FF | T16*FF | -1.83
D33 | 9=, AW, Fe17 L AA 90.9%#* | -2.93* 109%5% | =9 75%E | 76 5EEE | 9 47
D34 | e ¥ EF Y 10.4%* 0.942 6.64 0.993 21.7%% 0.623
D35 | 7|Et 954 1175 —8.08% s | 19q%Hx | @ A5EEE | 43 BEEx | ] 59
D36 | 7H 2 7IEHAlE Alxd 60.3%* | -1.04 85.2%%% | g pgtex | 55 pERE | () 698
#p<0.10, **p<0.05, **p<0.01
7] W2l Aoz WAl
H 12, Y5 72 H2HART| FM 2%
4.2.1 FFHBAR7]: FAEA 8 719 54719
AZYFEE FUNS Tloh F47100E SRS e §o AN bl A b b e s
SF AI7F VA oRkAIEE, A7 1Rt SR Eks A= dad a9z 5 |5 01319 8|7 T o

5}27] = o

719

H]‘EH ’6‘_1_7

-1.199,
H](D29)

2] (D31)

oA

mlm mlm

) A7F-0.8874 ﬂ%

o
Hx Fol gl FolAlED2l

Hol cguﬂ_
ﬁ

e
~N
o
)
N
~
=

)
of2
>
)
jins
TN
i
o
2

S4akm|(D35) A7k -8.082, ‘71‘5} 714
A7t -1749 5 Hlﬂ@
2710 Slof fofet
FofRt S7F FAIE Bl
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2 AL 7]7](D30) $I7F 4.53
A7F1.03Y & L

20,749 71 A £1013 AL ek, o
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(D32) (27.00¢ o 63.41%), Asxt 9 EFU(D34) (11.11%
g 24.49%) = g
(39.26¢ of 75.80%), THRI=H 3sHAlE (D24) (54.15%
92.59%), SAEED15) (714 45.11 tiH] F47]¢ 63.95
), AAEDIY (56.36Q o 70.71Y) 5 WEH Furt 2
th=9] AFEONA H7IdT Fa7|U1Ee] Apol7h dAsHI L,
F27199] dauEE7|7 7|9 R o A eRd o
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02003 9 Azgel ATHAE AFEB7) D ololdE A5 24 930§ A7)0 FA71 B Aol Few 87
H 13, g5 hy|at SA7|H7 sigeRy| x| 24
ac o1z o s HEHX =2 Zp )
g | 34719 | 7l | 34719 | 282 AR
D Az 7] gd** 4275 | 60.92 2.46 311 0 0
D15 | SA=EE 7] d#* 45111  63.95 2.59 6.20 0 0
DI7 | AsAE 56.36 70.71 11.48 814| 0.014| 0.064
D18 | BA9E U vy A Za719% | 9250 | 70.09 8.89 9.75 0 0
D19 | 71, 7h 9 Al 60.78 |  62.70 1983 1278|0822 071
D20 | B4 % HEAZCHA L) Z4719% | 9561| 70.28 15.79 8.48| 0.003| 0.019
D21 | Hx Fo| 9 Fo|AF 70.41 70.21 835 1120 0.969| 0.963
D23 | 23AA AG AAE 9 AR 7Y 7] g+ 39.26 |  75.80 2.70| 1162 0 0
D24 | 3Rk= 2 sl 7] 54.15 92.59 2.00 6.97 0 0
D25 | 1 Y ZetAEAE 49.24 46.70 12.37 496| 0.604| 0.601
D26 | HE% HEAE SA719%* | 65.63 52.10 5.73 5.00 0| 0.004
D27 | Al 1A 24 7] g* 56.42 |  63.06 6.06 6.07| 0.048| 0.004
D28 | ¥ SEAZCIA el 9 71 Al 9) 78.58 59.67|  29.54 9.08 0.122| 0.186
D29 | 7IEt 71A 9 ] 67.93 62.14 9.67 5.81 0.175|  0.131
D30 | AFE L ARE 717 714 40.10 7100  26.67| 12.09 0.015| 0.028
D31 | 7Iet A7171A 9 A7) ey 59.67 58.56 5.24 4.2 0.65| 0.617
D32 | AAEE, 94, =% L AN 7] gd** 27.00 63.41 3.10 9.98 0 0
D33 | 9=, AY, Fe17] 2 AA 65.04 | 87.66| 25.08 1217  0.045| 0.078
D34 | 2E2 ¥ EfYY 7] d** 111 24.49 5.40 4,69 0 0
D35 | 7| 257 47197 8618 |  36.69 21.36 7.32 0 0
D36 | 7 2 7IEHAlE A2 4298 | 58.64| 2528 4.82 0.115| 0.138
#p<0.05, **p<0.01
AD20), WlEE FEAED2), 2H FEAZCIA B o] ol E=(r &N - Z7h)/mEH

2 7} A)(D28) 5 FE7t quﬂl?;ﬂ Hj5o] th7]1 Y=

2 4FEolqt

s
o1 < 1 2 | 3471 29 | UEILX| 42
A5 7 4 9
4.3 W&ol & &4
] £0]E(Gross Margin)2 & 3 l&WU7HCOGS:

Cost of Goods Sold)Z ™ UH O]"‘O] uonHoﬂ/q A 8l=

= et HI?—EO]E} o=
Al&fet &8k Ald= ”*} gl —’* i 0} ol AHE &7
V|Eo ' ZA3t O]O—}E A|zolct, ol2fgt miEA7t= B7]oll A
S AF A7t} 712A1F ALY FA AN 7AE
A rolS 2teto] AT

&7 =7 | 2AEA LA+ B 7 | Al EA| 27 =7 Al S A A
& 15 A=Y AFE &l &S AMsk=H, ol
Bo| ¥/ UEhe dE2 SAEED1) 28.0%, EAGE

1 wm H&(D18) 29.6% o] A1 il 1 QEme
o]

ofrt
kol
ox
=
OID

H|go] & Hel YEEo|9l1, E3] @A Uehd dEe I,
G AAE 9 HAR 712AD23) 9.9%, 7IEF S5Am|

(D35) 11.2% & it FAA el 7712 e Bl
4.3.1Mi20|E: AR
AzdFTE 27 SR = wint, Bi719 F2a F471
FEte FHeA & W 247 2 = o o] Qlof ek

A U ot EE, 4R g R R4

UERA] ofgteh, mi&olo 8] $7F FAIE Hal 4 %S
HAolE o wa] AEDIY), TS, 7P L ADI) |, AE

9 AL 717](D30) 7IEP 1A 8wl D29) e 71er A



88 GRL
E 15,2000-20074 & ¢z AZY W1E20/AE
Ic A 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | H# %ﬁ
D Az 19.2] 183| 19.4| 201| 197| 182 17.5| 17.8| 188| 0.9
D15 | SARE 210 27.9| 28.7| 289| 27.7| 27.8| 296| 268| 28.0| 10
DI7 | A#AE 152 151| 14.3| 135| 12| 13| 124| 148| 135| 16
D18 | BAICE ¢ By A 238 | 261| 257| 30.0| 381.6| 331 334| 329| 296| 39
D19 | 7}& 7P @ Al 158 17.7] 191| 255| 20.2| 233| 254| 252| 215| 3.8
D20 | B4 9 YRAZCHA L) 40| 133| 156| 156| 133| 121| 147| 151| 14.2| 12
D21 | B Fo| U Fo|AE 186 184| 28| 167| 165| 187 17.5| 174| 182| 17
D23 | FAX A4 AAE L HAdR 7 94| 82| 86| 109| 137| 102| 84| 101| 99| 18
D24 | 334E 4 FEAE 23.2| 24.3| 249| 233| 228| 223| 25| 226| 231| 11
D25 | iF 9 EAEAE 84| 195 17.9| 17.7| 183| 184| 17.2| 174| 181| 0.7
D26 | HlE& FEAZ 215 221] 22.8| 23.2] 225| 209| 206| 19.6| 26| 12
D27 | A 1ak 2% 151 14.2] 143| 158| 174| 164| 136| 131| 150 L5
D28 | 2 FSAZCIA AR DAL | 47| 157] 152| 158| 14.0| 45| 139| 42| 47| 07
D29 | 718k 71A 2 A] 19.0| 1983| 186| 181| 17.0| 16.3| 168| 174| 17.8 11
D30 | AFE 9 AHE 717] 62| 100| 12.6| 1385| 151| 17.3| 199| 191| 155| 3.4
D31 | 71t #7174 4 7] HEAA 59| 162] 141| 146| 130| 1385| 125| 12.8| 141| 14
D32 | AAEE A} oaf Wl EAIA| 244 175 219 229| 250| 21.8| 20.0| 199| 21.7| 25
D33 | 9%, A4, F37|7] 9 AlA 239| 238| 225| 20.1| 202| 199| 26| 219| 2.7| 16
D34 | AHgak Y Ed U 154 183| 17.3| 188| 168| 142 142| 147| 162| 18
D35 | 7]E} &4A] 161 145| 127| 124| 60| 65| 86| 125| 12| 37
D36 | 7}t 9 7IEHAIE Az 193] 186| 21.6| 200| 19.0| 198 205| 209| 20.0| 10

71714 9 A7) AR (D3 & 7} 51-11 &= AFE0

!
ZxE0
o=

o FE7F 2 AFEY AARE A%
(D32) o+ AFsat ¥ Eﬂ%lﬂi(Dszl) O*ioﬂﬁ EHﬂ?j EL%
B = 0358 2z A7k 0.25%, 0.55% FEe ujEole] 7ha
FAE 2o, ol ol 4EY d7IdEel 72 A4S Hol

= 22 APZoIA 9 Aol A o AsiF7] mEolztaL

EHﬂ‘dP} 27|49 vl

HoS 9] wj&o| &2 20%, 5471
S FYUT WjE0]EL 18% AOZ H7|49 ufjEo|eEo]
Ao & Yeyitt, 28y 1 ajol=
3k 2710l vl A= A2 Holah & 4= Qlrt,
J9] HlFol & AFEY HAAFE, I,

A5 9 Ed YD, A 14 F

ZEo0]
= v

&7}t 23 EH71
S3F 9 EAAH|(D32)

027) 5N 71909 thaolelgol £ A ebit
B opjeh, thatE} A3 F471909 HiFo] 2 BA|E U
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A
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(026) 591 YEENE 71| vzl
2 Uehdel mas AS PAE 2 sz ARy B
Jlet 43035 UE SAIHE F47199] vhololBol
8 57 b, ofE 9Fe F47140) Hgo] nhe e
AFEolol 2 |E /] YEhu 44, olglelw <)
2 49 B2 % AADSY), AEY 2 AR 7))
(D30), 71E A7171A 2 7] " (D3Y oA 54714
o] vhzolo}go] th/]9je] thao|elES ApElstgt|, oft: o]
£ QoI 7 dnt F471900e) Y Aot 24 ghee
LA LR TR )

go| o £&

fuy

4.4 Q13 Ag3 vjEo| &Y TA £4

GE 5yoll AIAE 2071 952 2000-2007H 2] 87 A 11.3]
AL (& 150 AXNE mfEo]dES gFH drEz 28
o] A4k 16071 dlolelE 222 yepyid (oY 13t gt
o]F 16071] T ARE PO R FA KR A% AF} A
L3 AEI wEoleE 7Y AL UErdE Fos



mo02d ) Azs) AL, BFIVF) 9 AFI4E A3 B4 95

714 7k olE Aoz 89

H 16, 5% 72 HHE0/UE FAEN
o o= a8 | 47|
oo 7187| oty E=A HH 7187
D Az 0.197%%* | =0,00211 | 0.208*** | —0,00298 | 0.178*** | -0.00043
D15 | SAEE 0.279%*% 10,0005 | 0.311*** | 0.00269 | 0.189*** |0.00268
DI7 | AsAlE 0.149%#* | -0,00329 | 0.157%** | —0.00828*| 0.142*** | 0.0005
D18 | BA9E U vy AE 0.229%%% | 0,0149%* | 0,294 | 0,0176%* | 0,208*** | 0,0148***
D19 | 7=, 71 9 Al 0.156%** | 0,0133%* | 0.252%** | 0,01*** | 0,118** | 0.0158**
D20 | EA ¥ JRAZCHAL) 0.141%# 1 0,00028 | 0.168*** | -0,00592***| 0,132*** | 0,00193
D21 | Hx Fo| 9 Fo|AF 0,194 | =0,00276 | 0.221%** | =0,00669 | 0.167*** |0.00108
D23 | 23AA AG AAE 9 AR 7Y 0.0923** 1 0,00157 | 0.0908** | 0.00132 | 0.192*** |0.00113
D24 | 33HE 4 33 E 0.245%** | =0,00312 | 0.225"** | =0,00224 | 0.285%** | -0.00408
D25 | 1 Y EetAEAE 0.19% | -0,00194 | 0.234*** | -0,00178 | 0.156*** |0.00081
D26 | Hla& FEAZE 0.231%%% | —0,00825 | 0.272*** | —0,00139 | 0.187*** |-0,00302**
D27 | A 124 0.155%** | =0,00108 | 0.166*** | 0.00066 | 0.127*** | -0,00424"**
D28 | ¥ S&AZCIA el 9 71 Al 9) 0.156™* | =0,00196 | 0.137*** | =0,00225 | 0.164*** | -0,00204**
D29 | 7IEt 71A 9 ] 0.195%#% | =0,00379%**| 0.21%** | —=0,00713 | 0.187*** | —0,0018**
D30 | AFE L AFE 717 0.108** 1 0.0103* | 0,083** | 0.00882%**| 0.171%** | 0.00284
D31 | 7Iet A7171A 9 A7) HEPgA| 0.164%%% | =0,00523**| 0,148%** | =0,00377 | 0.178%** | -0,00609***
D32 | AAEE, G4, S T4 0.226%#% | =0,00199 | 0.244*** | -0,00254***| 0,144*** | 0,00363
D33 | 9=, AW, Fe17] 2 AlA 0.235%% | -0,00392 | 0.224*** | -0,0126 | 0.244*** |0.00261
D34 | e ¥ EF Y 0,182 | =0,00433 | 0.203*** | -0,00547*| 0.12*** | -0.00038
D35 | 7] &5 0.154** | =0,00952 | 0.153** | =0,0102 | 0.163*** | -0,00527**
D36 | 7H- 2 7IEHAIE AR 0.192*** 1 0,00168 | 0.196*** | 0,00124 | 0.189*** |0.00215
#p<0.10, **p<0.05, **p<0.01
H17. 938 728 0120|128 FM %
Z3t 07| BSOS A et 0] EAE thEHE Tof ARt FARETEE o
ot aa [ 24 | 2ot 22 [ 20| 201 22 [ 24 of 3ttt 7|54 AEY A o]dES AR AFTBT7H 24
ZA|ZA A2 | ZA | 2A 8t | 3H | 34 e8| I FRE Hon dEeapt Ars B0l JeBR FHAE
42+ 3 | 2 |5 | 314 |32 |6 w© el a8A4(Efficiency)ol 7\;‘4% Fo] g Eo Aede
< £0)1, 7VEES wol= 5 HIEE Atted $HE F= A
(Pearson) AT 4945 0.01 oA - 0.256 2 UERGTE o] 95} A4 Xﬂﬁ‘—’] 745+ B o]l Eo] AT A&
ol w=e] mau AF 7SS AN AL} wEoldE b SR AT &0} Aks EAo] 9loHR Sk A1
off (-] AHTA 7} EA3Ick= Gaur et 31(2005), Kesavan £ A1 o8 AAHIE B & kA (Responsweness)—‘%— =

et al.(2010) ©) 4] Zzjoh fApke), A3 HET thEolelE
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A AE3 jEo|dE 7 F(-)9] AatA o] gt A
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90 A7
H 18, ¥3Y thr|gat 47|27t HE0|AUS xto] 2
ac oix o s HEMHR =2 Zp )
g | 34719 | 7l | 34719 | 282 AR
D Az 7] 0.194 0178 0.014| 0005| 0.015] 0.024
DI5 | S4E%F ofj7] o ## 0.323 0.201]  0.009| 0.022 0 0
DI7 | AsAE 0121 0145 0.029] 0014| 0061 0.034
D18 | BAeE 9 vy AE o7 g+ 0.374| 0274] 0049] 0.040| 0.001 0
D19 | 715, 7 L Al o) 7] ¢ 0.299 0193 0.029] 0.048 0 0
D20 | EA ¥ JRAZCHAL) 0.140 0139 0025 0016| 0.907| 0.908
D21 | BZ Fo| 9 FolA & 0.191 0173 0029 0019| 0148| 0.144
D23 | AL ¢ AAE € AdR 75 Fa719% | 0.098 0199| 0021 0.020 0 0
D24 | 3FgE 9 ISAE 47197 0215 0.266 0.011]  0.015 0 0
D25 | i Y EetAEAE 7] 0.226 0.156 0.015|  0.007 0 0
D26 | HlE% BEAE 7] 0.265 0173 0,028 0.010 0 0
D27 | A1} a% 7] 0.168 0.108| 0.020| 0.010 0 0
D28 | ¥ S&AIZCIA el 9 71 Al 9) Ta71AF 0,128 0.151 0.017 0.011| 0,006 0004
D29 | 7IEt 71A 9 ] 0.180 0.179 0.021] 0,008 0.878] 0.802
D30 | AFE L ARE 717 TR7IAF 0124 0.185| 0.037| 0.030| 0.003 0
D31 | 7Iet A7171A 9 A7) ey Ta71A¥ 0125 0.151 0.011| 0017| 0.004 0
D32 | AAEE, 94, =% 2 A ofj7] f#* 0216 0.160| 0.026] 0.021 0| 0.001
D33 | 9=, AY, Fe17] 2 AA Z4719% | 0168 | 0.255| 0.033| 0.018 0 0
D34 | A5A 2 EfU o7 g+ 0.176 0118 0.023] 0.007 0 0
D35 | 7] 57 0.105 0139 0041 0.020] 0061 0.034
D36 | 7H- 2 7]EHAIE AR 0.203 0199 0029 0.014| 0.746 0.76
*p<0.05, **p<0.01
H19. th7|et 5A7|H7H I1E0|AUE Rf0| 9
iy 29 | iy 29 | B401Y 29 | e 28 4.5 ARF7f igol e gike WA =4
AE 8 6 6
a9 D& GE 1009 AAE 2000-2007E7F 207 AE<]
ololgo] mE 7] ekt et Qitdom paxaye) Do w8 QI AR el S UEe das
o] EUT BEE 25 gt AnSAEY hzojojge) = o1 AT 160 HOTES U Dtk e e
-H‘i‘:‘z‘% 501_7‘\__15 <:]_g]u 1>% E‘Eﬂ oa‘l?‘ ou.]%_gé_% E]—_‘E: ?Q%—Oﬂ H] L]-]ﬂ—l‘ﬂ 7/4\011:]' ?‘iutﬁﬂzﬂs”]’ UHEO]QJEZ_]'V] /6]'\_'5'_‘@1’% ‘/F‘Bg
o AL AL jZ0]o)E BE A eI A slojar & O et TOIE AP 0.119 Flow, P-gh2 0.135 = Ue
9)\1‘;]—‘ /\]’“J’l'ﬂ«] o] E]-ﬁioﬂ H] OH 3}]—% % _/’\__ %1 1171):]—4' A ﬂﬂﬁ%ﬁr uH% ]O]E ]'94 %37\:]'74]‘7‘7} _0.256 o]—ﬂ,
LS gpe, BAR L wu AEDIY, SAREQE), L oao) 0.0 oSt A vlusut, dusidds A
FARE oA} o7F ul EAu|(DY | W24 PEAE Ehtt wjEo|ola} Aol Arkar skl 4= girk, 4,280 A
D26), SHHE % SPIEO Soldh wl ugas  S3Y IS L) EBVRITA Aner) E) 9o
DS R G A4S 9 eln Apeiony gpse U ATREE AAEES olof Ak lonz Agdes
g} o] &) 9uks] ATLEALT tjZoelBo] mE A 23 719k mjZo| A EZT ()Y AIATE e AL, A&
QEEE Uetid), o] o]S o] TEARSTE] BH|A I} wjEolelE 7 K(-) 2 AEEAZF VEhd A W S0
ElJ o] ] AT oJ7|7} Bo-S A|ARSHChT & 2 o)} Mg 71808 dAJst= Aatolnt, weba] P-gho] 0.135 |2

2 A Feju/do] Aot deRtAl= oA, el A AT
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Risk Analysis for the Retail Supply Chain of a Multi-period Inventory
Product under Uncertainty Using a Computer Simulation

Yang Byung Park' - Sung Joon Yoon

Department of Industrial and Management Systems Engineering,

College of Engineering, Kyung Hee University

Managing risk has become a critical component of supply chain management as the vulnerability of supply chains
increases. Because a stochastic modeling approach is very intricate and regarded as computationally intractable,
many existing models utilize a mean value approach to determine the optimal solutions for supply chain management
in the presence of uncertainty. In this paper, we perform a risk analysis for the retail supply chain of a multi-period
inventory product under uncertainty using a computer simulation when the distribution plan determined by utilizing a
mean value approach is applied. An integer linear mathematical model is constructed for the distribution plan. Three
types of risk measures are employed: standard deviation ratio, probabilistic financial index, and variability index.
The results of the analysis show the variation of the risk measures as the uncertainty of the variables are changed and
suggest the preferential priority of uncertain variables which should be taken into account under a limited resource.

Keywords: Supply chain management, Risk analysis, Retail supply chain, Computer simulation, Integer linear

mathematical model
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For small and medium sized manufacturing companies, establishing a production and logistics integration systems
is one of the most critical issues in the supply chain management. It helps SMEs(Small and Medium-sized
Enterprises) fulfill production and logistics activities simultaneously, and enhances operational efficiency through the
reduced changes in production planning, defect ratio, and inventory turnover.

This case study showed a process of adopting an information system for an auto-part manufacturing company
attempting integration of production and logistics activities. In particular, this study performed a system analysis and
compared the key performance between before and after adoption of the new system in the context of a supply chain

with multi plants and multi distribution centers.
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A Study on the Environment of Retailers in Chinese Local Cities
- A Case Study of Yanji city in Jilin Province -
Sihyun Paik™" - Taimao Sun” - Shinrae Kim™

*School of Business, Yanbian University of Science and Technology in China
“*Department of Liberal Arts, Yanbian University of Science and Technology in China

China is one of the most attractive markets in the world, and many international retailers such as Wal-Mart(1996)
have already entered into the Chinese market. Although many international retailers have entered into China, many
of the local cities currently have no competitive retailers. The market size of a local city is relatively small, however

the combined market size of local cities is extremely large. So many companies to seek a new market in China have

emphasized the importance of local cities. However, each researcher has defined the size of local cities according to

their's subjective criteria, and the resulted problem is that the mixed and incorrect information is re-excerpted.

This paper searches the administrative districts in China and reveals the huge untapped retail market in China.
Besides, this work researches the present state and problems of retail industry in Chinese market, introduces the
circumstances of four retailers in Yanji-city, and extracts customer's perception about retailers from a survey of a
hundred customers in Yanji-city in China. With the questionnaire, this paper suggests the appropriate retailer's

model(Net-mart) which is for the small market of local city.

Keywords: chinese market, local city, retail, Wal-mart, business model
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