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Abstract

Globa Logistics Management (GLM) has become an important issue in
responding to the changing global market. The efficiency of global distribution is
playing a critical role. With quick delivery and the objective to minimize total cost,
transportation integration is essential within the supply chain, and transportation
capability has become a critical opportunity in the supply chain process. The purpose
of Supply Chain Management (SCM) is to improve the collaborative effort among
various business partners. Collaborative Transportation Management (CTM) is a new
collaboration model in supply chain execution. Past studies in supply chain
collaboration mostly focused on the vertical collaboration of supply chain parties.
Little attention, however, has been paid to the impact of transportation management
on SCM. The purpose of this study is to explore the relationship between CTM and
business performance and how the CTM influence the dynamic behavior of supply
chain. The main themes include- the application of CTM to global logistics, what are
important determinants of CTM adoption, the relationship between CTM and logistics
performance, organizational performance, and the effects of CTM on supply chain

cost, bullwhip effect and transportation capacity utilization.

Based on prior research in innovation adoption and supply chain integration, a
measurement instrument of CTM was developed. From the perspective of
transportation demand (shipper), the study focused on the information technology
industry in Taiwan. Both of the reliability and validity analysis were examined. Based
on the Discriminant Analysis of the differences between adopters and non-adopters,
five factors, relative advantage, competitive pressure, vertical link, top management
support, and business size, were found to be the major determinants of the adoption of
CTM in the IT industry in Taiwan. The relationship between three dimensions of



CTM, relationship integration, collaborative forecasting and planning, information
technology integration and business performance was hypothesized. Used the
Structural Equation Modeling (SEM), relationship integration and information
technology integration has significant impact on logistics performance; the impact of
information technology integration on organization performance is significant; when
logistics performance was used as a mediate variable, the impact of relationship
integration on organization performance is significant. The results indicate that higher

levels of CTM can lead to performance improvement.

This study also based on the Beer Game model and applied System Dynamics
approach to develop a supply chain simulation model with CTM for quantifying its
impacts on the holistic supply chain. Three different scenarios were simulated (1)
unconstrained transportation capacity without CTM; (2) constrained transportation
capacity without CTM; and (3) constrained transportation capacity with CTM. The
manufactures, distributors and L ogistics Service Providers (L SP) are considered as the
partners of CTM. The results showed that the potential supply chain cost savings and
the bullwhip effect of supply chain as well as the overall transportation capacity
utilization are improved. This study found that the improvement of cost is with time
delay from upstream to downstream and is varied with time. The impacts on the
downstream are not immediately, and are limited by the structure of supply chain. The
supply chain costs are affected by the maximum available transportation capacity and
irrelevant to minimum available transportation capacity. The effects of CTM become
significant with the increase of unit inventory cost or unit backlog cost. Supply chain
cost is diminishing with order delay reduction.

Collaborative Transportation Management is a new issue, which isin its burgeon
stage. This study may provide information for business and the logistics service
providers about what are determinants of CTM adoption, and what are impacts of
CTM on logistics performance, organizational performance, supply chain cost,
bullwhip effect and transportation capacity utilization. It is helpful to shipper and LSP
to establish or improve the external integration, and to LSP to apply some related
strategies.

Key Words: Collaborative Transportation Management, Innovation
Adoption, Business Performance, Supply Chain Dynamics,
System Dynamics, Beer Game, Bullwhip Effect
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B blde¥ = 2 B F 05 o P (third-party logistics provider, 3PL) » @yt 2 /¥ ¢
T #e £ 1% CTMend s % 4cfl1-1 #r7 o

FHGEEA) lae——— o EFOLEA)

\
\ 3PL /

M1l CTMe%sr %
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?4é¥§?ﬁ%@i#%»ﬂMmﬂéimmwf“ét@% 3w
%o FHEFST L #Fﬁﬂ{irg]l S2HE AR IR A AT o

P EM i e Eydn m¥Ee FmAE B 2 4
R ELR A SRR e g Fags ¥ ¥
REwFRE KTES K R SRR P
BT B4 7% 5 2%

RS R e F TARABAE 2 T2 2URAF -TaBUBSE
#pm{#?&p MEerf o2y Eampto-Brie Bl %1

SH SRR W PFERF CFEFEARE) TR FAR
*ﬁJﬁﬁiﬁiﬂﬁ&$ﬁﬁ%%%mﬁmﬁ%,%_a%aﬁﬁﬁ%m%@
7 (Logistics Service Provider, LSP) = ## § # #2& CTM i bl i3t o » o b i 2
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1AFT T N % & R AR

BT D A RN RPN AT AT B L R e

B] 1-4 #75

1. _63@ [f}r;}a @)@Fi,/}%‘rCTMmﬁai,fiﬁi’%ﬂ%%ullfi’@ii‘ﬁ?'?
% CTM chbf 4 5 & g2 5 »edg iR o

2. KELIFTA SIF AT E * F]F (Innovation Adoption)z. 32 4% A # 0 3
FEFFERP TR EL AR -

3. 1 4a#E £ (Supply Chain Integration)4p B < /‘k LAHFE I E R
@ﬁ@ﬁ’;i?ﬁﬂ”%}%i’ﬁﬁ;&‘h* Bafrg £ 4 > &2 & CTM

4. B 2 TRF @ﬁ%%g-% - B e, 2 TR W
B oo #erwFal Inhz At o BBELEA
@mwmﬁi@ﬁﬁﬁﬁﬁﬁﬁgﬁ%auﬁ+%|ﬁ§ﬁ43:‘ﬁ

FE S AR L S R S g

4y

e

ke
FTS

5. - B4~ CTM ik pdatirst > B HHEF Heh> 28 CTM E *
NHFF LS S Z MR O FEN R FT LR HiSY F
BT R T A B Bk o 2 ?*@7 CTM % & dh & A « £ $sc iy 2

2y

Er L fIr 50 % 1L 4| i (patterns of behavior) -

o

2
7
%

_&i{g
]
£
]
6. %87 & LT # % £ (avallablecapacity) ~ # =55 prs A~ H iz T A
(backlog cost) ~ 77 H uf i & #ic(order delay ) & $-#cz ST & 4 45 > Wik
- %7 3 CTM ik g g »acni 58 > T3k dieeie CTM 25 2 7

% o



1. CIMSE £ safit 8

2. PR RAR R A AL )

3. if‘ﬁ.ff}ﬁ‘ S AR S0 A FE 735X
A, 5555k

Gﬁmm&

3 ‘)PLéﬁz-lTﬁ &,
4.CIM % 1]

v v

HoFSER2 BE ) R 2 B

LCTMBE & 8 8 X it

1LCTM-4ty i k- fa B A i X s iy
SR S
b i ACTMEHA 52 A A ~ RSHE ~ B S
LTINS R~ ik % S R R
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155 % = i

AR AER R RF (P L) F B2 3 CTM H e R 5 F Hocx
)@ié’ _,ggs;/pﬂﬂ, ,‘g,pw—», éjr\lﬂg-ﬁr'fi

- ~ R R %47 7 (Descriptive Case Study) i 2 > 334 g CTM **
_%Tji \’"‘\ 1#‘1

AR ;}*}d R E R IEE e R 0 35 :".]L;Pesﬁg?]ggﬁaj
B T3 B R R F & T U (Information Technology, 1T) & CTM
B i igend ¢ o R R A o EE R 3 CTM avc g > itat g o 22
FHBIRBFEE 5= o RBEGPL) -

s 2] w4 4704 (Discriminant analysis)#F 4 B8 & £~ CTM the
& L2 7%

AFEFER § B E 5w e 472 (Multivariate Discriminant Analysis)ie {7 #-
HEEFH CIM % 2 7o 252 5% CTM % I-,ta;\:wa;& CTM _-E]_zl;ﬁ B354y
R T A2 5303 BEM2 245 4 J/v\%‘r Flik i 7 # 8 cha 47 0 7]
Lot ti R 2 TIHE Y F kR By B SN A 1A § ociEsl £ 7 %6 CTM
2R E e

-

’

3B 5 K IE 45 45(Multi-item Indicators)snCTM 2 4 » SR 43 4
2N R 2R 4E % 1£%]% ~ 17 (Exploratory Factor Analysis,
EFA) # & fiv€ #f % (dimensions)

ALEAAPMAE 2 RS AR SRR EFRE R A REEET
% CTM %4 ‘f%??‘@ﬁ%%lgrﬁg B2 R R A SV R R AZ fEAAT
FERw IR o AP LR AEFE S S R R A RFERFELR L
RAGEL - S Soe2 R OGR PR 7 Ry ERAR D RS 0

o AfTE R R Y F R T2 Likert = B o
=~ s i 42405 (Structural Equation Modeling, SEM)# @ CTM £
/‘i: ;»‘Lé ‘i“(7 F&g ]‘4
B RN A AT Y o % T (Latent variables) ¥ g i B 42
H1o ,‘E;‘gd *t kg % 78 (Manifest variables) & B 442 p| (8 7w o H —*—fﬁ G L) N
Fo 29 5 - 2 R4 AR (Sructural model) £t ke RB AR RT S B AR

RE 2B R % A % - 2§ 5% (Measurement model) ] i €0 B A% R
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210l BE SR IF 2 RSB 4 o

AP HT Amos B ASHE TG Ok L0 AT R R R
Anderson and Gerbing (1988) *4% ! e FF gL B8 1 A U sk @ AL FlF A AT
(Confirmatory Factor Analysis, CFA ) > ¥ #i78 fic;' enF Rl fe i 7 <5 H =& >
£ A B 05N (Theoretical model):g 7 ] % B % 2 §2 /% 4 17 (Path analysis) £ %
Wi fee Lo

sk e jE 8 - % (System Dynamics) i - B ¢ 7
BB HCEY » IR 3 CTM $ A8 i a5 »o a2 38

d 3 RdaE B A e 75‘« Fag R s dse FRF 2 Fand e
ZF RO B F B RS F PR 4E F2 4 (high dynamic complexity) i
oo i 4l d fi (Supply chain dynamics)z@ P E #p f cnfa s 21 2 FE 20 % §
FFF R EEMYE a2 L 2R ehag e 7 4 (Sterman, 2001) o F] G i
Tt AL 3 m il ch g RAFFE ~ WA ~ 2EafE S IR Apde ~ U 2 PR 4 B
SHRPEEFELEBHEERE I BAFE AR 1 5 (b
st 2 s KRB F) B2 2 FEL L PR E S md SR H R
# ik e A K 2 (Akkermans, 1995,1999 ; Sterman, 1989, 2001 ; Towill,
1996 ; Vos, 1997 ; Machuca and Marajas,1997, 2004; Naim and Towill,1994 ;
Anonymous, 1997;Lee, 1997; Joshi, 2000; Feng and Y uan, 2005) -

R4t fk % (Supply chain dynamic simulation)sp s 1 f2# f o
B MR AR ERF B R AR B e T 0 AR U /ﬁ o
t-5¢ (Beer Game Model) & A& - s * i suds i § 2 2 e CTM i jdatickiin
N BEFTHE A FRCTME* UG F S dind w B BR
Ws s (D f E 7 23 %% CTM; (7 #5204 ity 9%
CTM; (9F E#j% £ U] § F% CTM - hefs » SERHT 2
A A T H U S ¥ R RO AR o i T R
Bttt 5 % CTM» #E540 25 T MR & 2 o ek 2 B4 CTM 2k

2 Wt

(,cr

\i“iﬂ
P
=
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44

iy
I
el

ég%?g

22 RRAF A R A GBI 08 R £ st R
GRS BRI IS o TS - SE Y CRL LN A ] R A

ﬁ‘”iﬁ‘ 745 % F1 3 ST BIA > HA S

21 th k@5 F L (CTM) 2k 82  i6
2111"#‘?}]?' *ﬂ‘-‘:u

g m B (Strategic Alliances) fripise iz £ 17 a Al B ¥ P L a &k
BEE 2% E o j&_ Webster F 2. ¥31% F (Collaboration) 2. f2# & 7 - 421 iF |
(working together) ~" & 3 ; (a joint venture) ~" % = 1 % ; (working jointly with
others)~" ¥4 & 1 i¥ , (working in partnership) ~" 7 /2 % % , (pooling resources) " &
I 1 1% (acting asateam) ~ " 5 IFJ(cooperatlnanh oneanother) % &, /& » F] >
ek A E RS B2 3R % (Gajda 2004) -

&mMMMManDﬁ R R e ul S |2 B e A ange s 32
A ,T‘u—«uﬁ et B IR as-dea v, 3 B E T 2
FThzEFEROP R LR afEg S BI0M/ a2 5~ - 401

FEE RO ENP R LIL(2005):0 5 & 1Fe AT £inde
B R e R ekt s R Z TR P LKL E o

Gajda (2004)/£* IF ehfE & 42 R €& R i PR > 35 & 1¥(Cooperation) £_F
WA % 2 3 4p st #F(Shared information and mutual support ) ; 1+ 3% (Coordination) %_
£ iEi%% 4p % 0P & (Common tasks and compatible goals) ; ++ I+ (Collaboration)
T WK M E L2 X P a(Integrated strategies and collective purpose) ; "f A
(Coadunation) &_s — i+ e # % + i & & (Unified structure and combined

cultures) » 4@ 2-1 #551 o

TMA £ iEix Wk L Fo— ftenid
23 4p L ¥ 2 App enp R 2 L p 2 v £ H
! l l
g ir 3 = [P ??é@

[ LR 3

Bl 2-1 7 e B &AL R 2 vk B
4L kiR - GadaR. (2004) , Utilizing Collaboration Theory to Evaluate Strategic Alliances
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2.12CTM 2 % % 22 i fz

Fole B9 F LA - BATHE L SEE P g 0 0 B RATEOR T
FoTEREEAN Y TRAZEREPOREEP L FEEARZK
Fer S BT REEFEL L FEER R ERFT RS ~(Tyan et al,
2003) © iy BE s p Rt A E B AR E S L € (VICS) s CTM s €
(CTM Sub-Committee of the Voluntary Inter-Industry Commerce Standards Logistics
Committee) ¥t e 38 4y § L& 1 CTM IR fF & i bl en i 5 35 2 238 4 PR A%
AR > v R E RG] R T E A E RS o CTM hi & P ehi 565 &

m#&ﬁk /}J %lwf,ft%ﬁé"l ﬁ?lf s\'mﬁ ;;_";’ s 11;;;1’»411-},-]-%}1‘_:,% /f‘a,:"?-f':’ﬁ%
F R F I

1= I¢ (Collaboration)+* & i¥(Cooperation)sH g, & { & i > v & £475 chd & ¢
FRRADERFDIE S BP AT FA B ETBRKPELGEE L E -CTM
LHFE R FIRP L 3§ HEEA o R AP Es? ol
A (Shipper) ~ 18 i% 4 (Carrier)!_;'»'i? o b~ (Receiver) 14 2 & Iﬂ_m%_ﬁdﬁ » e s = 3
EEHIP@PL) B2 BenI #2 &iF o

Fole et KR A% R g KT R (G E R - B F 2T
EHFEFR -V ERRA)E RS > K FHERRPENFiag
LB W i * s () rtﬁﬁig, @E) BREED & vy » 2B 72 F

SR AR R AT 4 W s pofe it 02 2 & A 5 s—en(Rabinovich, 2005; F g
2005) -

(2004) > #- CTM = 5% i 42 (business process) ~ = v (M 2 T &) ~ Wi (E
RAEFRLRDE FEFREEFR)E = B A TR 221 1R
g E P 4o (CTM White Paper, 2004; Esper, 2005)

iz % CTM Sub-Committee of VICS Logistics Committee 3% ! e A 2
/>J

LoRws st S afhk e R P AR A E PR F & RIS B
PRE FIE AR o dofe A F B IEAT 2 B R fRiX K0 e -
PAERRLE o ARIEE

2. Wk o R EREAF RG] oty ke E AR A3
(shipment forecast);é TR BER AT TR ENNFERE %1;54@55 A
PR RELHERHA 7 L ’?%mﬁ% D ()A & B
Wﬁ*%%mﬂ’T”“%ﬂiwm E <w%§ﬂ£mﬁ>®aat

Fih g A gy aEE A (Q)RE TR R R i A LR [ AL

s
{Eié
4y
oy
X
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WEELTE > DAGREERA LT Lo
Plg* AR LANEANF E?l_(Exception
c O FREE AR ET IR R e

3 TERE I UFEEERY N FHERFREOTERLL L fEFEY
¥O(Gle RS EESPEE) B PRAL CER B (SRR

321 fhle @ R e
R S8 K 1 i¥5E P SR AR 8%
T A R AR o b A
X LT e TEPEMG Wi
% WidH | e A ppauE 3PL fedl B
Fedlf e iy e
FUEEE e TAE x4
7o A o i A
T P B 5 H AR R Wit p
Yol paw PP
v é— )Tﬁ '}? iR ﬁ# P %
1 LBBIRPRIREF mﬁpu
SEE CE 133 ﬂb%;‘t@_,;{/g]i;ﬁdélm@ﬁ;}]? i % A
B SAEGRERR G LE 2 R)
PSR DIE N ST
FrEEy AR % 3 H SR g i A
LB
o PR A A LR
5 e 4
* 18 i B x4
fe f +
5838 % W R W iE A
B

F# & : CTM White Paper (2004)

213CTM 2 § i

FiECTM #- % Bei@ A npe e s > 5 BEE A B4k > 12 4ol
BHENA BT H ARG EEE R 2247 FIARARREETF B
Bk e iakd ¥ 2R, xe A= (DB b % (Traditional vendor) :
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FAg@E AW F R MG KRt A3 Q2 Pk & i (Trading
mmgcmmmmm);#i LB E ORAZ IR T phita k()
¥ 2B it e & 15(Prinership collaboration) @ 3238 4 ~ 3@ % A 2 fTf A = S
B o Lt A R IERIOET R FiE A R K E iE 5 7 £ (Committed capacity) >
FTAFE P D (4% L e & (5 (Consortium coIIaboratlon)- 5B S RiE
BADPEM G BESZ PR R EDR 22 B FaumT

i nd
(Information hub) » & 57 5 B % 32 o "gF & (Fehif » 2R & T4 iR §

P A 3rﬁﬂﬁ4m%mé%ﬁﬁ$°

A
B & E A4
c BMEARSEEA
. B = e Bl
- HME
» Bl
5 4F Ml A% W B S 4F
cFRIEA - Mol AREE A
1R - EBAE
c BEARE
& < EALAR R AN
5 A0 A1
fiThE S
X5 AHIL
HytRdH
e E i)
C RA L

W R 2R

Bl 2-2CTM 2 e A2 R &2 % 8 B 1%
AL kR © CTM whit paper, CTM Sub-Committee of VICS Logistics Committee (2004 )

Esper and Williams (2003)4p 1 » CTM B 0 et 4= 8P 38 B PR B 0 ¥ enip 8 67
BASRAIR G e e 45T o 8 S B R R S R AR LR
it B R AT F AR ACTMEARGE S > W2 H 3 g i af| &
BAFT Y FARBEF ECTMT # 18 %&%%é8@@2m@%ﬁﬁk&
501 30% ~ & Ff i 4 10%3 42% 0 & F K hgE ?12;\ * o Tyan et al.,
(2003) 12 it i B A7 7 ch F 4 CTM* S8 LA Tl F & 2ok
PHEZ SRR AR ERE T ECTMY MR S 8 A ehid
L] SRR XS E N

Browing and White (2003)4p &1 CTM #-f % 54287 T30 5 SLBrsn e & > i#
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CTM# % & % 5 bl ® F 5 5~ RABHRE R Y F 285 @
PRAEZE FHEFE GrhE R REFS o 5 2 e dg ICTMP 0 5 £ R0
K3F 5 15 & & ¢ (Karolefsky, 2001; Sutherland, 2003; Esper et al., 2003; Tyan
et al., 2003; Dutton, 2003; Cooke, 2003; Strozniak, 2003; Stefansoon, 2004; Mruphy,
2003) -

2.2 AR & B B AAN

RIEE v ek R R SR E I AR S ) a s Rl
AR P B o ) NE RS ORI E(LSP) T B S f 2 - 0 T
PR AR £ 2 B BB T e0dp B 2 gk R AR 2

221 it b 2 ldhd T2

e - AFERFEEE SRR F - B SERP O ELT S

e iR 0 L3 k¥ A SN E AR § 4 5+ 42 (Handfield and Nichols,

1999) - Beamon (1998, 1999)3% 3 B4R 47 - lef ~ W F M F -2 7 &

FPELEEBMAEFE ¢ AP RP - RRPEERE L BN AESE BB YE

FEET RERER o RREEIEE KA BAAE SRR (12 AR

B T dARA Qi E el ims o - BERME T ¢ 5 ERE - WEE
P (REHE) M EF FEFAEEEAR 0 AR 23977 o

T - T4
R > L

B 23 fij H enis st s i

Ry 2 R R s E £ € (Council of Supply Chain Management
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Professionals, CSCMP)z # & @ 4 1 847 7 2 300k ~ i~ Wik (2 3)%
PinEary FEORPE R -E LN Rl F e FHARPER ¥ A L
ERERFYRPF FIAFAREORAET AT AR EIRE LT £ P
ek 3nenig g2 7 f# 12 . Cooper and Ellram (1993):% & i fb4dig 12 &7 B Sifie 4
AP B P2 ¢ 45 (D RAETTE DL B (QF M s F ek A
(B & iEM thenfhs s ()25 + A EH i £
A BT VR L EMP A NP EERE L F LA RA LT
ESERY 1 p m*?fmpit¢ibwmz4’”mf e B
BHES Ah Y R ER ¢ £ ¥ F L B4 (Dornier et d., 1998; Mclean,
1999) - Christopher (2000)3% = i st # L chp P B JEd 5 Fiifedr im b cnff & %
FoE PR B DT E EMERAERS AT R Y E o
Stank and Keller (2001)35 & 4 i PRk e L is- i AZ M 4e B 8 -

222 Bt LY e 2 AR B4R

FEAPRA ERDARE T AITORE i 1949 # Fayol @ #-t33
(Coordination) 71 % SF?IEJ__HE <~ a2 - ; Lawrence » % 1967 #3&7 £ B it
¢ 5 & (Differentiation and Integration) = e fiigtEd A AL « Ra > G
B EE AR Y > FE L S AR ATend GO RE S HRnY v H R
48X 7 B 42 F] & (Chow et al., 1995) o 3% 5 A2 5 11 & (v & k¥ & 17
(Cooperation) ~ = 3# (Coordination) & - (CoIIaboration) f i 4l el % (Spekman
eta., 1998) - Bl 2-4 3 G = BB LT R L SR L auEaRY &4
RSN e £ P g RABR I g 3 R FE L A el s
EEZZE I EAR LRGSR (T2 TR > RE g gy
s AR R E R Ry CR R KRB  RESE FTALE o ¥ 7&,
BFREAELS I - BEH LA & i 5 =) (Doabholkar et a., 1994, %
R 2., 2006) °

o= 18 =
AN R o " = _— o % Fl
Th 32 f3E » =) llf » Jrts R >
RE1R
R Z R S 1_& FE 75 &3 olp = i[t_;rE 4k
R S LY AR &) a 3R
A4 1 1% S EES COPESE R

EDIZE i
W 2-4 55 & bbb st b B

TR kR ¢ Spekman, Kamauff and Myhr (1998), An empirical investigation into supply chain
management: a perspective on partnerships
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Simchi-Levi et al., (2003) #x 1 5 & (Integration) K 3p & ¥ N & B 12+ et 5
R LEFA B dunfaS s A BAZSLE - i v AN A
ARG %k hT &R - Johnson (1999)4p ) Iz@&éﬁge Tl g d g
BEHRM Genid > 1 2%R0MAep i NEFTE - & 75‘«;?1 2 i = 2 e
% o Stank and Keller(ZOOl)FM;a ¥4 Ir (Collaboration) _7 F e W) = f 20 BF (774 %
FUNAR > TR e odr‘]fa{ﬁf@; SRRV Sl ) 4, e A A I o]
R A FREE CAZFTREES LRSI R AR DG FBINT a2
PR A1 P2 RFEE FRE R OGLSP R

Tuominen and Anttila (2006):% 5 4 Fr =i i 4&(Collaborative supply chain)-£_
Apd B A B b F kR AR ER T ST g E W H 4 b
BA R o e i AT A A Z A

v

1. €3 2 & iv(Vertical collaboration) @ 5 + ~ TR 2 & iF blic®igf o~
ﬁﬁﬁ‘ﬁﬁ‘iﬁ%ﬁ*k 3FE FRES R WRBEEE - B
FhEEESR(VMI) ~ R E sk (ECR) 2 12 Fe 23] - FER] AT

M@WMW%*%nggﬁo

4
O
2N

e

2. kT & i¥(Horizontal collaboration) : fﬁ & ] BBl A AR FE
Behe 2 £t £ R A3 FOFALFTR > bl4os kmwéwmm
distribution centers) -

3. # ek & i(Lateral collaboration) @ &8 i 2 K T fe & 2. & H &2 40
T et o M EEERZ hEM o bde Nistevo, Lean Logistics £ Transport
Dynamics 2. ¢ £ 8- Bb|F » Hp ehd A @5 B ALl i 2@ E A S

-7 *zm@ﬁ%lﬁé# ¥
223 Al £/ futhth o2 7R

BT AR £ 2 Rt e L PR 0 S R F R AT g2 0 T
Mg stz 2 2 R 444 4-d 220 3 ¢ 0 MSUSCBRT (Michigan State
University Supply Chain Benchmarking Research Team, 1999) 73 ) enis i 4at i &
EH B G R EE ¥ ut> ¢ JEAE £ & (Customer integration)~ b 3% 3 18 & & (Internal
integration) ~ 4~ #L 2 PRI - s 78 & & (Material and service integration) ~ w22 .31
# & (Technology and planning integration) ~ =& % & (Measurement integration) 1 %
B % % & (Relationship integration) % = + 3% #.6 % fr g - RAKE & o RAp M AT 3
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8L S AR iR R4at) kN R 2 8 nr,g%w&?@ﬁ%]mﬁ?iir}g@ pld s EE

w4 @zgw AFHFRCIM AL LR 2 A Y - d 3 CTM f i e
Rérs@fy | envhnfr & > o447 ¢ 12 Michigan State University (1999) 4 &
% 4 2000 7 i (the Supply Chain 2000 Framework)® = ~ fe i/ i bt ax
(competencies) 2 ik 4k & 2 AP B 2 /f?c % A # (Simatupang and Stridharan, 2002,
2005; Li et a., 2006; Stank et al., 2001; Mollenkopf, 2005; Morash et al., 1996,
1997) » %4 2 ¢ & CTM i tpiT2 4 > & M & & & (Relationship
Integration) ~ = fe 37 7B &2 23] (Collaborative Forecasting and Planning) % 3 3t ks
# & (Information Technology Integration) % = 58 & & &t + Kk =& CTIM o
MSUSCBRT(1999) 2. B 4 £ £ ~ B & 3E R 27 2] ~ FFg? 2415 & 2 PGP 4o

LI
1 M Ak

MSUSCBRT(1999) i 4 5 & iadp B f o s - BRAEZ BERF L kL E
Ao S EREE F"’”%x%ﬂl’rﬁel’ﬁfﬁ'ﬂl}a!’&?’—,ﬂ grEad t(DES R
(Role specificity); (2)4p # = 4-(Guidelines); (3) 7 3t 4~ % (Information sharing); (4)
F1iE /b % + 3 (Gain/Risk sharing) °

2. s A &
MSUSCBRT(1999)4% &t 2 $ sz B 5 & ihdp s § Aomic 2 T ks o 1

AHERI G AU FRRAE 2L IRCEL A A F A0 (DT R

# 72 (Information management) ; (2):d % 1% (Connectivity) ; (3) 5% & ¢ i#l &2 23

(Collaborative forecasting and planning) -

3. m & Ep R
EHEMEFRELARPREE IR KENEIFRIER T L F LR

Bt E B e E AR E -

#0222 B AL 2 AR R 2 TR 4 iR

KA i | 8 o
= 48 & (Supply chain integration)
Stank and Lackey (1997) P
T B
Morash and Clinto (1997) PR AR &
N RRILARE &
i A 4




5
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=
e

/P wz
R
s

= g
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(s}
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P
=0
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Michigan State University (1999)

e | o JE & \rﬁ"
WORE R B vy S
o | FE

FE e A

=

=%

; T B
FrE RPE &
FERE
ML

&

Stank, Crum and Arango (1999)

#i
IT/EDI
¥ R TR

Malioni and Benton (2000)

B TR GE
o4 T

Goldsby and Stank (2000)

o da- K
AR S
A 4
T2 1

i E

Mollenkoph and Daoiran (2005)

# * Michigan State University 2 - i 1 &

Li, Ragu-Nathan and Subba Rao
(2006)

T R
REE B

A AR
TSR R

4 ¥% (postponement)

i 4& s I (Supply chain collabor ation)

Stank, Keller and Daugherty (2001)

M FR e
bR e

Simatupang and Sridharan (2002)

Simatupang and Sridharan ( 2004)
Simatupang (2005)

Tuominen and Anttila (2006)

B P
AR L g i

FAL KR AR
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2.3 R AREE L B i ,_él S
231 R £ 2

Bt RAREE L g ¥ B § 8 5 ERSY Honi L & sl
BEi 4 3 % ARAPM 2 %% (Armistead and Overton, 1994; Thomas and Griffin,
1996; Debra, 1998; Bowersox et al., 1999; Stank et al., 1999, 2001; Holmberg, 2000;
Toyt and Hug, 2000; Simatupang and Stridharan, 2002, 2005; Tage et al., 2003;
Holweg et al., 2005; Li et a., 2006, Shang and Marlow, 2005, ) - Simatupang and
Stridharan  (2005) 2. #

T B % R s g 2 (Supply chain management
practices) ¥t i # 5 »xF & AP .

Stank et a., (2001)2 47§ i 5 £ £ P %4 I 4 R 5 4 o (Logistics
service performance) & 4 it & B (% > BEAR b 204L e 22 b URPRGE S 2Tl G B E hE
Fell i RHRE AR T EER I BRSSP RS T - Smatupang
and Strridharan (2002):% 5 W@ F & F &1 end- B B4R b 7 L RCEGIE ¥ pF

P PP e AR E R R R R B 4a s ok o Sinkovies (2004) 1 i T &

3PL LA H % 0 B%ni vk E o (Strategic orientation) ~ i # (Capabilities)?

&M % o Lynchet et a., (2000) 2 42 & &t 4 (Process

capabilities) & fit4e ff BRI A Bifo X GFRF NS F T RES BiEe YL
g rebike

$o5t HFDD B

PR Y F PRGSO ER D RE SRR - BFEE o S F
CECRLANOASE S e BERpHE  EES ez 2P FEfEatpg AL @
TS pE AP TR Y ;;m;fﬁ% 1?——_%{—‘5}’}5"]‘%‘% LIS Rl E . I
Y
f
I
% 7

THEHE 2 A &g LHEFES m?ﬂ £F F Rehqgiz o ¥ Leng ¥
Frxd MIrs *;c(FlnanC|aI performance) ~ § i& 4§ %»z(Operat|onaI performance) -

%5 »z(Organization performance) ¥ ° p47%5 »adp &£ ¥ AP o dodl & 2 £
BAF % 8 ded Fikg 5~ AR~ FH0 3 R ERR L
G E o MBI FES o N EE SR LR RE JIT M A
BAR P o T E kR EEAL PR Y s P R oo

BE 54 5 5 ox 2 PR 49 1% 0 MSUSCBRT(1995)4% 1 éngr i o & 4 7 4 F 12
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ERY Tk T O g;%.fra 2 A4 o 2R bk g 5 R E BT A L auiaa s
o5V - day 3 4 #03% (Supply Chain Operations Reference Model, SCOR)#: ! 7 3
AN RN RN NN R i Wk L z#ﬂfﬂ Kleunen and Smits (2003):%
oA AR P R T R g E 0 e T HE LK
(2 =S o fill rate) ~ FEznid < 5~ v put - w% SR PR T BRI
#2471 - PRTM #= 3 #(PRTM Consulting, 1994)# 1 e & 12 i ot e 8 45 %
(Supply Chain Council’s integrated supply chain metric) > & 324g £ % & /&5 ~ +7 &
TR ER R das A2 TA S e Bife o Sanketal., (2001)# 1 2 1 R PRAE
FrrpmERERER s LM v gt B JRGEER 4R o H B Ap B> e
4

"’\

B G oz R dp ko Lietal, (2006) dp ek ok g 2 3P R
Mt P o s S el E 0 kR s AR e Ry z#ﬂ%#ﬁﬂ
%E—r&’ﬁfé‘ﬂ’?iﬁﬁ’—’i‘ﬂi%r&"%‘«r CHE SRS TS ML IR

*z 3;’? HHd # =% - Sanders and Premus (2005)%7 3 & ¥ 2 T B jiFa 4 ~ #

RS F&él‘Mﬁ“’!ﬂ?ﬁééx:}ﬁ%s;}é&ﬂx RS RTASN SR
2 f i A% oLynchetal, (2000) #F3tdrima # 2q i X 4o P Frap o 2
Horcdgtke 2B S - FAERP S (Returnonassets, ROA) ~ 4 7 47 f* 5 (Return
oninvestment, ROI) ~ s = =2 JiE 5 - Tanet al., (1999) £33 #5 % 5
2o & FE I~ B A A 72 (Supply base management) ~ A E d e 27 e B vz
Fp o RERERER AR FE T AER S 2 MY »x(Overal performance)
%5 %% - Terziorvski and Samson (1999) #7342 & & F7 B 3L 22 o 58 5 22 B
Bo TR ERG 2 F R e LT E e WA BEERALE LI Mo B
¥ peR At & 2-3 e

THE R 0 ¥ LR N A ()% %;}% o TITo KA

EEFR LR QiR ¢ A Y kR P A & s
%ﬁ fhod W L ITPFERFQCBLR)ELECEEF B ST P
g EF B D R H A RS N A R L SR
P FIAF Y EE "Eﬁﬁgﬁ” o E(LSP)z b B T 0 H B ARz Bk pn
GorB e R LT PR
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23 pindn n e i

1 d e b
|-\§\» H—'Fﬂ

PR 4 B

SCOR model TR EE S w R AT A

PRTM Consulting (1994) BEE % ,g,/rpﬁp‘r‘ HWE R Ak
= A~ FA

MSUSCBRT (1995) FAFIL A AR LF 24
4

Fawcett, Stanley and Smith (1997) L S M AR A

Fawcett and Cooper (1998) TAEE A2 R A FFEIRGE P
e R

Bowersox (1999) BEE/EL 2 A4 SRR LA

Keebler and Durtsche (1999)

B AR

Shin, and Wilson (2000)

SR e S Sk

Lynch, Keller and Ozment (2000)

AR e

Stank, keller and Daugherty (2001)

THTEER DA vl B
PR A%

Lai, Ngai and Cheng (2002)

N R

Kleijnen and Smits (2003)

FHERLF ARE L F v B
ffus

Sinkovics and Roath (2004)

PRAZ-KIE ~ 3EXFH ~ T B ¥ T 2 5%
F BB EARR

EH g e

Tanetal., (1999) BHEEF R RFAFME AL
F LA ESF ROA 2 E ~ 2 A jf
ZPRAERIE B

Terziovski and Samson (1999) BEEBT A1 LF ~&F 2k h
Exg o~ AF 2 A4 SR A ~ R
1Rk P HEGFAE MBS E
Fodir Sk F

Lynch, Keller and Ozment (2000) FIEZ ~ ROA ~ ROl ~ AR5 = =~ 41
B

Sanders and Premus (2005) FARNEFRASAERER VR

Li et al., (2006) BHEG FORFERPF P HEG AL
FoHE SRS WTHRPF M LR
s ER L

T KR AP FR
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2.4 11 i b e b psh F TN 2 A g

45 % Bk suds i F 15 € (System Dynamics Society)z. & @k sid 5 5
(System Dynamics) ¥~ @A77 & § LA few Ak h STy 22 o A b B E X i
Dok 4 B g et an 2 %m\%frﬁﬁ’i;‘#?};ﬁ%’g‘.ﬁﬂ’é%’i’» FT R
BEP L EE YA A £ &4 (Industrial Dynamics) » % s f5 5 2 T
v 4% (Information feedback) #? p& fF 2 & (time delays) & A7 Kk 7 f25 12 ~ 4 3= 2 44
¢ G AavEsed 5 7 5 o AR 1960 & A4 0 4 £ RS 21 5 ke Forrester
RPN LR R f R A Y B 6 A7 S22 a0k 48 (Angerhofer and
Angelides, 2000)  #73} e fi 48 fe it “JFI 51% R PTF)E S R8T A 5o e E

B B RIEApde > B0t 245 0 3 S % 0 0 ARG Rt o b i F
A - piE iiﬁ(quantitative)ﬁv% PES %P;g AL g AL ks d é’%ﬁfﬁiﬁ f@mﬁvs&

Faz2Fy 2 ide Flaib g ke 353F 7 2L > 72 Forrester & &
LRI E Rl 2 Sl E BRI o I
ARBBREI - B ANRFLIL S REREEN ANRFLI LY
Jr’é«(lnternal feedback loops) £ e fF 2 ¥ (Sterman, 2000) © & & 2 B = & F 3
v AR # (Information-feedback control theory) -~ /i3 72 #; (Decision-making
process) 9 % 3Nk %us 37 (Experimental approach to system analysis) ~ @ fo it
(Digital computers) & w 77 JL# o d 3t gk & 1 iow BILn A > & F % Lk L F i
AL S Rl TRE TR A B SRR E AT B R A o R
EHENARd 2 BAAAE L (D)7 U e (R PAETREL) (QF BB S
w AR (F wAETREL) o (3)PF AF 4 i (Kirkwood, 1998 ; Hughes, 2003 ; #& #' » 2002) -
Forrester 33 5 i Suigfp ~ BRI AEB B » =2 AR FTAHEE T LA HF -

P S AR R R LA & E 2 (Event) ~ 7 3 55 (Pattem of
behavior) ~ & st H(System structure) % = B & =t - ¥ i £ B R ’«‘}Ez\ TR OIR
Sy 4ok B2 B R EREF A DR SER A PER B ‘T‘usé FNEEY
Pt A EF SR D o RS GLEE B oF 5 R0 A G DT %éi’ﬁ - 27

MR AIREE T WL ,:‘i,f‘»i.f‘:‘éﬁ_c’ g RENN AR mEiEI ET AR

XS

Y

@ B fAsE 0 — 25 B(flow diagram) » - &_7%] % Kl(causal loop diagram) » 2 & s
e e AT L F A R B HRRGY ORGE 0 22 P H % o B 25 L TR W
# it 7 5 (Dynamic behavior) 2. 7+ &, °
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+ T Ead

W

— . G

mEFN Q Socw SR
k A 3 D
CJ o mEadm

Q} ¢ Era T

EF v LA ¥

6857 \ A .' T ——
| It |

1 |
\ xl ,LU /‘ J“' u
LAY

I‘..'I \ JI \/ ' I | | |

3142 J UV U\ J
0 Eli]

Lk e A3 4

242 kst i B4 E AP M T

Wb E BRER B2 B R RGTEIR) R TR £ B R 4p
B B - BARPORFEE RTBE GF AL REPRE T F R
WA~ BOR A SR g B B R4A S S ch kM o B l4dds § (Supply chain
dynamics) i i 8 M eniE TR A 2T > A L A ATk & T g miy
& % % (Dynamic Simulation and Supply Chain Mangement White Paper, 2002) -

o pshde 5 LA 5 B %2 (players) 7 G e ATk o g i
ﬁﬁﬁ?ﬁ{%ﬂwﬁﬁéaﬁﬁaﬂ%%ﬁm#ﬁ*mﬁ%ﬁﬂmml
1989) - @ & R 4ads i 3% (Supply chain dynamic smulation) s p % 7 ﬁqeév,@m

]iv Rovg g 22 prE - Towill (1992, 1996)# !
L EHRIES 2 2 dad £ 0 Mr{— B )3 o Lee (1997)7 1k s fi

EE AN % Yl N SR 3 PN Y S N

;‘ m’lli,é Qﬁ"‘,{ii/{—}‘ﬁ’s
A

BRSO (B 1 p“*%@ﬁﬁﬂiﬁf’?§ﬂ%%@@ﬂ%§iﬁw
’EE’ I‘}%? ii%‘%ﬁ/}é‘ﬁﬁ E #%-\ \]L}’[%@él‘*‘i}fki L\JV/‘
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z R

theory building) ~

(% cApM T

en:z i (Improving the modeling approach) & =

AR

58 2 1234577 7 (Modeling for

2 b g@’# 2 i % %~ $7(Modeling for problem solving) % & -~ /=

CHP Ao d 2-4 0

% 24 % st bty TARM AT T LA
A BE AR 3 S 'H_lriﬁ Preg
% & s4d | Akkermans, Bogerd | 4% 81 - B B % - dd g T T %
EEH g and Vos (1999) #3* (causal model)
LTS Lee (1997) g% i i H At
) w415 5 | Seaminathan, Smith | # 4142 5 14 K & da st Sk
and Sadeh (1998) 3+ vsv 2
W% f# 3 | Sterman (1989) P FREENER T pE iR
«
E R Barlasand Aksogan | .7 e eh@ KA AL T RIIR A 3T
(1997) Ha 4 & Ry
A B Anderson, Fineand | 7 R4+ K » S pEF ~ 3§ ~ 4
Ay L p RN SRR
Towill (1996) H- BRCDEET U AER
A i3 Cgkravgstial and ga4e ;;;,j_‘g;dﬁ T i R darcid
Diawati (1999) oz
Vos and Akkermans | 3 & — 1 % % «(ex ante) § 12§
(1996) F N
Berry and Naim i PC @i 2 &t fic
B (1996) N gER A E 3T E vk
PRTEYN ek
" Vos (1997) - BEREASF S S
T W FERAACREA AN ERE
i%i#?
Georgiadis, anA % nf—fq‘%éﬁzm Hp A i X
Vlachos and J‘f{;ﬂ; EE/ - B 5Pk R
lakovou (2005) %'L}@:@é/i‘aiﬁ— \ P FRFAE S
E il
Hung, Samsatliand | % & & b 454 ~ W inde ~ 378 e
Shah (2006) WEER - BELA AR
Lk A S
Machuca and #E - & * EDI " MF A F
Bargjas (1997) S FRE R
Machuca and VIR ERERN GO O R
¢ o Bargjas (2004) 4 fHR 1 B (web-based supply
B PLE IR . .
R chain simulator)ip| 5% EDI %t & 48
R A
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Lee, Cheng and - BEEFERLP DER
Leung (2004) N RFID $i st
BPRGR G v R A E
# & ek st | Naim and Towill L oA ARt s T
Bz (1994 2 A
Hafeez, Griffiths
and Naim (1996)
PTiBAE Akkermans (1995) | % & s s it ~ (FE 7 2 R
Rt PBM = fic #2.2524 (process consultation) % 32
# & PBM( Participative business
modeling)#f TRIE ) SRR AP G E
t e & 0T Feng, Yuanand Lin ]‘%Fﬁﬁﬁgﬁgﬂé‘é)\ s
(2005) S L
TS Joshi (2000) RN Wt S WAk e
1o g FRSE ; s #E1 &

FHRLKR AT R

243 w4 s

9 PR%EN (Beer game) EJf: 4 1 & puForrester g st B endr i gt 0 v -
B2 NSRS RRERRE SR AR FRLT R
B~ TRiER R B ddd 12 % 475 (Joshi, 2000) o FF FpE AL 2L E A * 20 i R sade

¥ P F % SLAOBRLHET  blde e drauk B 2 T hil Y (7 5 22 (Lee,
1%ﬂo@ﬁé%vHmmﬂw@?@%@@fﬁﬁﬁﬂ&#i%—@lg’ﬂ
B R B a2 E RN K v A R R4 L R HL
Pl R BSRN LA K 5 B
- B AT L 0 Ba BB R SE (T (W k0 2004) -

F IR fres £ ER-EREVE -2

4

7

Beer gamed_- i # ik Jddin B~ B —F & 7 (retailer) ~ # 7 (wholesaler) ~
fie 44 7 (distributor) 2 %3¢ 75 (factory) enirs > Bk & B R4EX Rl B3 3 0
L] SR 2B - FlEahk B pF R (supply lead time) 2 3 H % ¥ pF R (order
delay time) o = 8 = #FaFsmH 2 T 2451~ > FH=F 45 24505~
LAR e R EE TH v ET MR F - G H R A By
b &3 TERE G DES AREREFFER LS LF RSB TE T
T IR RZ BB AR E RGP RIBRETE G Rk 2 bk
B R RARR S K] it (Simchi-Levi et al., 2003) -

FI2-69 s 7 LW > RS Y B BB 0 % Mbht e 7 o 1 Bde
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1. $E#HE EFIFDON LB EF - F o aEF- Fp FFR
B oo

2. vEBE TFHRLFALFPTEZ AP ERTLE LR ES
ITEREF S

3 RAPBAIAIERTLIAE FLI A Ao

T?ﬁiﬁﬁ?ﬁ$§°

F2-6 4 Fpsst 7 4 Fl

b dhE e ,{.w'z:@ﬁug CYCOR RS S T bR L R
d B L2 5 B RBEUE K E BB o AW e T H PR
EiA AT KR Fa BRI G S A g0 F B A e shen
A BE - B A R F S R % o Joshi(2000) Bk ks kA R
shF L 4 i3 (Information visibility) » ¥ 12 W pF 3 4p A % - Machuca and
Bargjas(2004) v § & = i Pl - ledd s | 5k * EDI > 5 okt % 9 Bom & e
Reicicd o daS AL § B F AR o

25 AT TE

Tushman and Nadler (1996):2. 5 21478 % £ ¥ = K F 3704 & ~ IRIx & 20
fzehg]i¢ o Lumpkin and Dess (1996):% = & ¥ 25k cnf] 3775 & £ 5

RE TP E TR U Z B RROE YL E S g%ﬂ-ﬁ-é_i%frﬁﬂér‘; .
FTEPPRFRE T o 3F 5 A1FTIZ % (Innovation theory) s § ¥ A = A fE LB A
17 ¢ & * (adoption)z_ # 7 % 4z (diffusion)z 77 5 > & * §L 2T AR FE
R AL g g R B AIRTE RE 2 F] R o HRHAUREE

‘?“
,dn
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AT PIREBE O AR HAC(E 2 )2 B 5 R ofe hp AT SR
R R AR o

AP GEFLEF S CTM 2 4T3 > d 3 CTM H%3ei@ 4 ~ @ 4
Jofr A AT R A TR A TR T kAL L E
T PR F1E 2 AP v/ﬁ%;ﬂa&; o B >+ £]F74% * (Innovation adoption) 2. =
Fed 5 Kwonand Zmud(1987)w A 2 AIRTH ¥ chip b = j o HB b el P
FEE A AT AR AR GAcE & BT (2 Earp M A () A S(
f,l A7) ARMEAL S (4) A (N H O)mBFE B X IR IT &Y
DHEFALHEF R LS SERI TR ARET R F 52 A SRR
BER (PR~ M~ BF) & o

NN F(*EHV"

Tornatzky and Klein(1982) 4 7 £ #7414 g2k % 2 B 1% > 77 7 3 3 10 e 45 |-
NIz AT B o A B A ARH RS A~ @R (communicability) ~ 3
A S A s BT AP S AL g LR~ 5% (L (tridability) 2 %E¥'ﬁ
(observability) - Premkumar et al., (1997) x5 B8 & piadfivgr * ch- Bise
% o fjﬁkl%ﬁ%ﬁéﬁf RRRA R AZRA @ EDI ehir* g mJI}LfL? K #‘ilvr
TR e i sy B2 B e 2R o lacovou et dl., (1995) RGR G
BEERA E R L £35 % EDI enF# o Premkumar and Ramamurthy(1995)» 3% %
TEPELRES g EHET FES A (10S- Interorganizational System) -

Premkumar and Margaret (1999)d5 i « 5 47 3 #-F i pLjiedr * 2 57 % &
SZU AIRTE S BRI BB QIATELS 7 PR S S A AP
FHEAFRN > BREFRe F IR R FEAE  SEREZ ITEES  BEH
Me g IERLRA VAN EFR LI GEE

Patterson et al., (2003) 2 sk {42 B Fr it 5 A7 3 £ 8L R 4B p 12
%fn}is}iﬂ}izﬁia‘%?* VAR EECRED Ak SR £ RvE B M IR T
BB IR SN BRI RIPETF AR AT EFM G
Waarts et a., (2003) #t& 'y ® £ 55" fFFARAE L% (ERP) 23 4 #
TowRe AR AAFE S ERFE T R R IT F& 2 A FORDR
» ﬂ% °

Jean et a., (2006) # 3 4'E§;awfj~£ T2 E RFS CCEOAIT
SR AR RR SR A A AT R E TR 0 A d A fERRE i@*
Pl 7 £ & en%) % - Jeyarg) et al., (2006) & & 1992-2003 & = J14x2 #7 7 > 3, £ /48
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G A Sl e ITZFHE  AHERH PP A Y ITLFE 5%
o B ETAR S RANES S AR R XA B PR T
ZF AR ETMAE S HIURS IS MM HL L A MEAFTRE o Wk
PHET Sk F R ETE R o 25

325 FRAHE LB RS

RN A RTHE S ii&%-ﬁ?‘ﬂ%

Tornatzky and T3 1AR EREE AT f.fii; ,{fuf’_}_ R

Klein(1982) yjt N ggﬂf IERN ol A A N

Kwon and Zmud IS f[a; A #%:tb EARgE S A (B RFT)

(1987) B~ magp ma gl

lacovou et dl., EDI REER A

(1995)

Premkumar and 10S AR

Ramamurthy(1995)

Premkumar et al., EDI ERAAY RS A ERA

(1997)

Lai (1997) ISDN RIFTHEIE ~ P (78 ~ BRI s
FiE

Premkumar and WE L EE #B‘ﬁl’ﬁ%‘b A AR AR

Margaret (1999) BT LR i#ﬁj@_\rrg# AR
4 bR A LB g

Frambach and IT _%_EL.?%H%:]&_: EQoas .?_9_.?7%\ R BB &

Schillewaert (2002) BB RS o AFTEE RS
AR5 1~ A st

Warrts, Everdingen | ERP AR P EH S ERIFE T ®

and Hillegersberg BEIT RS

(2002)

Patterson, Grimm 4l g AT | B AR - _E"T?‘w B kBABE S E

and Corsi (2003) e Vs AR T AR R4 L 2
AR 3 Ry A

Jeyargj et al., (2006) | IT fﬁ&:&%ixmﬂawaﬁﬁxﬁé%
CEERE B
R é] FILA S PIRR A ISR
FPend £ AMFRF R

Jean et a., (2006) EERTF I CEO 1 IT swak ifg R~ FR
2 >IR g\ux

Lee (2006) IT R

Damanpour and A R RRFE S F AR

Schneider (2006)
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26 + frimit

il o FE R AR o PRI P R pARAERe Tt o A UL E
FBM S O 0 2 N PR “B‘B% PERB FERL KL ¥
BREFOHA > B L L INDEFR G PURBE 2R LA FELEL TR
g~ £ e RS Y S8 AR T $£4F - 2 7 72(Collaborative commerce) &_F
- AAFEY P RFRAEY PRI A FZATEEEME VDT RETR
Eo TR AELEAL XA L _,,ﬁ“"**F""al £ P oe(dc A &3kt -
AACFHESFH TR FINE) ARk ST A3 ROA#FT > FHEFF F

%ﬂFMA¢wgmo

ﬁ??{?ﬁ*%%%@%ﬂﬁ%@ﬁﬁkﬁﬁf’%éi%%£$ﬁ€
(TR Thae W 3] 18 ﬁ%]%\ RApd e - p R B anta e ]~ FRIGEA |k 5%
(CPFR): P s a4 R B & B cnp B (50 @ 3835 4 &1 B psa s | eips
B 32 %‘}t“"; &2 2 CTM 4t 4 % (Sutherland, 2003; Browinget al., 2000; Esper
et a., 2003; Bishop, 2004) - &2 %7 3 % & ¢ *»“#;:ﬁnf, Fspipl s H X - w R
CHERARG FTRALZEFZHIEREY 2 %(Zhang, 2004; Chenetal.,
2000 ; Kelleetal., 1999 ; Disney et al., 2003 ; Leeeta., 1997 ; Joshi, 2000 ; Yu et
al., 2001 ; Thonemann, 2002 ; Strader et al., 1998 ; Machucaet al., 2004) - 7 B i &
LN G T BB S AR Bl kR TSR Y i R Sy
3 18 e B (MSUSCBRT, 1999; Mclean, 1999; Mentzer et al., 2000; Stanket al.,
1999 5 Mudgil, 2005) » 3 5 PR 7% % RIS A0~ 45 2 B T 2 454

CTM % B3 X - B FURIRI % 1+ coATre - 2 MY CTM @ fre 2
ARBE 2 M 2 Bde o 0k PR AT W B x BT sk R ke T 7 5F
i 4Rt Y R 2 B PREANDBGR A A#HZ P o SR E BRIE R B kAL
EEG o bldei 3 Y EF R U ERIAT P TR L[ 2

7
= (£ % 2§ #5 (Joshi, 2000) » A4 % 5 F vt RARTEF kA b~ B F R

<
— 7
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FIR R BRERE N E 2R E LR

iiiﬂBmﬁﬁﬂﬁﬁﬁpﬁmwmmw&mst&%%’ﬁﬁ@**
DIEERF e L ATHR R TR E i R (LSP) e T (IT) &
CTM o8 #rdrifend ¢ > 12 3038 &nﬁ£%iéﬁ%CTMrnxn°

FL R SRR A i RB R G T e R ¢ g R
%;me%&?+§wmzﬁ AP TP - RO LA L
Fhora P 2 pav et A~ 2@ REE 0 U - RPRE LR Rk

FoRRP IR B R A F o keni &
SHE % CTM pen s %240 AR AL - CTM iz ~ CTM s 2

BB EERH DR OFRET A KL Aol B F 2Tk HiE L
YR OASERAREEE A A BE RESFHIIVLERBELRTY 6%
1AL BINE- FREF AT -BREBERAE MRS RMEE
B0 L AAAE FHAEF D PR TRAE 2HRL SR LA A4
BEAIOERT O (6 RASL GEFDHFE AP E Rge 2 PP
B 2 IR i STAE o
BRI P s AR - 2 A PR S K5 RAT Y
oo WA EHARL Y > WEA RS BT TR TR MY EE
e A N LA FMAM R B REARERT A LR RL S
BLwphe fEnf o £ SR FHEFE A #p e kLT
GET o blde MR BB A LA LE R R o
et G T AR P R TR EA IR R R
FIERR > FRTFILT £ AL GRFAITIL RELZTENELR
Fad A RIRG FEEFEOERE R -

=1
F_k
m

AMHEEBESTRE AT FOERRS > E OB
FAMZ RRE e R AR 2 AH S REE
%/v\liéﬁéf’i“ﬁ’”bﬁz%‘w Eorjh b AR Fe AR o T

<
a
=
]
|
=
|
=
i+
ﬁ? P
aﬁ
fom
£ &
‘-Hi:
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DHFANRAAFRE R FTRAILEFRBIBE LI R 2T L LY
T RLRABR S B ERRAPN T EEHF R 2REEERRS IR
g KpFRRS

312 Fu A1 T BT F W Razg

T3} B ¥ % + @l JR4x(Electronic Manufacturing Services, EMS) & 4j

7 AFERF CEPFRIEWRFDEF  RELTF A SD

AAMERBDERF  c BPRFTIREIHAEAS 5 F 2 ARNE 23R E

PR R ERIRRRS F A ARKR S > T G oo KA
Ao RAIRFE TR PR, B T 2 MR -

Fa”éz‘??:";‘ TR ié_iaﬁ?_‘lﬁ‘la\~—mLCDE’m§§ rrEE S X
AT I 2 L kg o B 2RI A2 m A PDA S BRI S gl
T3 ASGSAED L 5588 HP-Apple 2 Dell $ R3] X Bp 71297

* AT FFTAUEH Arskehaa
fﬂ%’“%ﬁiﬂ’l‘i’i”ﬁ—g SH RT3 E A5
A 2. OEM/ODM =7 & >

P A M2 HFT2Z 0P S FL AN AERE PFodkflea A, 1
w EOBPLTELITRPINCHLIIF (LAF RS
ERAE) AL TH(ERAESR) PP F o g EL T4 A

£S5 Sl p?p;oaﬁm%% AR OIS PR k0 2 en
EEtaE e 72 AR 3CER R W/l Kg s PR

313 : PrERT F WM £Z & CTM

dRTRHRTANMASDL AP RAATHE EGRTRAE R
B RhF AT %2>24cDell~IBM-HP % » % asgpl4 2 (BuildTo

Forecast; BTF) # 4 & % 4+ ¥ 4 % (Build To Order; BTO) ~ £ #l it 4 &
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(43.24%) ; (4)5 647 B 7 % #(35.14%) ; ()5 B & £ im 2 P % $£(3L76%) ° o
ALHT > cHE R IT AFL PELE S PR ERREE S L0 X
HEE e St a b E5n 2P pd A AR LB B2 IER -



TS

Bl 44 &% 3PL 2T

244 ed v fEEEs N

RS -tk R Sl |FAY(%) | #A
BB FELS PR 96 64.86 1
IRELERLFA(ABAT AL F @A) | 76 51.35 2
P p A I (A NI R by b NI 64 43.24 3
LERUE S R 52 35.14 4
FEEEF TR 47 31.76 5
His 1 0.68 6

443 % %@Jy&}’?i@ﬁs?]%iﬁ’:ﬁﬁ'»l P~ A

P BT AR+ AEr ERFE Y 20.05%% 1 ¢ § % CTM > 70.95%% 7 A
F% CTM > H ¢ 3581%% 7 P o I & F 53+ 4 > 16.89%:% 5 & ARG IFE >
18.24%:% 5 & 2 2RF| Y > 4B 450 ¥ d £ 457 4> p2 7% CTM 2 jgff » >
200 ~ 2 bzo & A g E R T74.42% 0 £ H 2000 A 2 Fozo < RS E EiE 41.86% 5 B
5 H=x 5 201-500 4z 4 E ik 2093%; 33 200 4 0 F 2o ¢ o) g E ik
25.58% > -

7"-“)&

CEIREAFFES ER 0 fph S A BEFFL A2 )5 PR
FAcR 460 M FE A A 3%F A S 0 b 56.08%; HA R FEA AL
3%-5%: it 31.08%:; % & & & 2 6—10%%’ ik 8.78%:; Az # 10%1 + ¥ i % 4.06%:

Bt dcdp 2 Feng and Yuan(2006)¥f & 43 % T T + Wik i—tﬁﬁﬁi%]#ﬂﬁé‘ea
B AT 80%2 ¢ S s BT ICT i gL FaE S A LR P ehig
B 10%1 2o %5 % B ARAR e o
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60%
40% i‘-_L J—
35% m— % o
. 30% — @ 4% [
T - &
. 20% — | £ B/
15% 1 - Toow
10% — 2
5% - o 106
0% s t = . B L s % | D P e
p - b I mIm 1B M >
# 5 CTMje w2 i}t)\g\:j\
B 4-5 F % CTM j}in Bl 4-6 # » CTM = #
% 45 ¢ 3% CTM R 240
A1 A #c i B
<100 + 10 23.26%
100-200 * 1 2.32% 25.28%
201-500 * 9 20.93%
501-1000 * 2 4.65% 20.42%
1001-2000 * 3 6.98% e
>2000 # 18 41.86%
K e 43 100%

45 B ¥ R ER A

AR Y T F A AT e LR 8 4t (indicators)(* i b g ¥ B 0 manifest
Variable) s B & % #c(* #iHE o o latent variable)2 F £ % 5 & B0 B B % o
HFE AT A A A dTiE 0 % B Bied < 2 (varimax) fo U i h o0 E B ik
(igenvalue) = =+ L 71 % ’i"m"f’*ﬁrﬁg‘ﬁﬁ“ﬁi A8 2 AL6HILIF i » dodk 12
SRS S FE ARG FRNT BHEG  dok 46T o Rl T A Tig
Fedd B BHEd £ E L AR LS TARE T ERE RS TR
BOBEG SRS EAR L TRER .

BRAFTEFRT £ % - R 47 o - &7 5 ¥ 12 Cronbach o k%
FERHES T LRI OP - REEER - - L RFE 0.7-098 7 Frek i - i
AT e 2 T RGE pHESR T E B 2 TLidy sl
R ETRIFEFATELE EFPAI- RPEST TR -

SR AT LT D AL A LA 4T PR AT R AHEEE R




& 37 4 0 & 2R (construct validity) - 4 % 4-8 Bgom o

EHe 2

FlEpFEY

#Z 06t AT Tﬁmmli’!*Pﬁ]ﬁL*\%“OG RAAFARR R 24218 70%)¢

kg g A By s ameR kg
4 4-6 FlE A 4r-L £ H~ CTM 2 L5874
RS F1 & - Fk = %= i F% 1
ik AHER | siE | mLRS L |FEBEAY
A2 816
A3 795
Al 607
A5 810
A6 753
A4 725
A9 675
A7 .608
A12 .809
A13 771
All 762
Al4 759
A10 742
A15 708
A18 861
A17 772
A21 754
A20 738
A19 708
47T REZRE%R A T-EFE > CTMZ B EF#
F % o g F 4§ FHcE AfEER | o
(Bt % #) (PHAgsdE ) e (%2 E% | #£2E%
tsipd | AL { HEE 0.607 ws 0.793
A2 H 4 £ 0.816 (23' 20%) 23.29%
A3 RS ERPRS A 0.795 ;
AR | Ad S AL IF 0.725 0.784
A5$%$%%§ 0.810 0634
A6 R R T B 0.753 (13.86%) 37.16%
AT AR & TR 0.608 '
A9 % ¥ BT 2 0.675
AR Am%$%CﬁM§$ AL | 0742 0.923
A1l %% CTM £ 5w 2 Z 4 | 0762
AH?%FHﬂﬂﬁiﬁ 0.809 2.542 £0.53%
Al13 F & g F 0.771 (13.38%)
ALA FIRARE (F 7 )ihg & 0.759
A153PL & k& IT:e 77 £%#| 0708
LEagy |AL7®2A R ERE L ERAp Y 0772 2.475 63.56% 0.751
AE?E%%*%%&PM% 0.861 (13.02%) '
HIB A | ALOFILE R LF L 0.708 2 042 0.917
EE- A20 ¥ K i34 CTM 415 | 0.738 admw 74.31%
A21 % 183 K A fe B4 TR 0.754 '
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4.6 2wl {5

A EF § R E | A 47E (multivariate discriminant analysis)ig 7 K 2
wao N §5 CTM 2 A5 CTM %5 BHMT SHLF | 2841
A BEM2 47 AR AT FRE S R E e 4T F o 1t e T2 T
{202 Bag o d|uA47A & hp hi LE’»gaF’“(between group) % £ 5 & =
FE o BN (within-group) s £ & 2. B % (i) - HeH R ETHERTE FE
BE MR R TR FRE 2 s T 0 B E§(9“~3§T?#Bﬁﬁg‘lﬁ*—)“ Rig TR
ZEEN S TRPE - BRE LN N ST O AN G - A SN
& >0.3 ¥ 12 4 % (Premkumar and Roberts, 1999) -

e

b

)

AT HPEFLEFEFS CTM F1R 2 BX 0 dgd HH A7t e %
WilksLambda & ~ X® & % &8 % kB 4-2 4-8> j 4 7 o P <0001 % 7 ¢ § %
CTM %22 %% % CTM 45 ¥4 7 bl F L8 - & 005 clg ¥ kBT > BFF

% CTM e & AT E #a%@%‘u CEELRA LT AR FEF R A
EFAEF R T L RFFR LG REF b it et 5 77.0% -

448 HuA B BEEE X CTM 2 £ & 72
Wilk’ Lambda=0.750, x ?=41.150, df=6, Sig.=0.000

#8(F1 %) H| ] T etk (R L) FiE Sig.
< g% CIM% | 29% CTM ¥
S 0.308 5.85(0.75) 5.10(1.07) 17.575 | 0.000%**
R 0.006 5.13(1.55) 5.55(1.18) 3.209 | 0.075
A RS 0.456 5.68(0.93) 4.50(1.23) 32.082 | 0.000***
48 g -0.294 5.47(0.91) 4.99(1.14) 5989 | 0.016*
B A LI 0.424 5.19(1.08) 4.12(1.14) 27.935 | 0.000***
& R 0.490 3.95(2.06) 2.87(1.76) 10.521 | 0.001***
A FEME
LN c 4% CIM% | £9% CTM %
¢ §% CTM % 43 22(51.2%) 21(48.8%)
* 4 % CTM ¥ 105 13(12.4%) 92(87.6%)
R AR 77.0%

4.7 % %3t

AETE LR BT ARG ¢ e A AT B L A # CTM Ak E 4
ZFEAFAFES  BRBE PR R o SRR RTAT I AL
He o SEREALSAETH B IR AR LSS RT BRFLEE
» CTM 2 8- £ $1< % % CTM ¥ 2 A% % CTM & & ? /%2 453 5 o 913
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% CTM ehE & -2 514 B Bir TAp s T B W Miad e
R KA AT AR BT BAT L EERE S CTM LR L LAS

FIMb o AL B 146 T8 A HE > F] TR | FFE THRIRS
F|Z & E > BERS A

EZ I F#F'r‘f'ﬁ%i TR EF W CIM chE & 5% > Ko e 7%
CTM 2 ¢ #2525 CTM 9] ¥ : CTM # i 2 3PL gwiﬁ% CHGAeE EIE 2
B FmA Ao 33 AP % CTM 2 %iﬁ%é,gl‘ﬁ CIMAIZ&E2_EPF W F
2% CTM » &= ¢ 34 CTM 15 amnde 5 CTM 2 4 2 a7 4 % i

BEFE G TRLRS B TLial RELATFE J A ER
BERRCAPEOEEFRE O RFEEY TP TEFINEF LS IR ,H@
dhreF - AR & S P ERAFEP AR KA FE S CTM > bldet |
BT HEM PR KA ERF AL AP RL A 2R PR H A
2t oS T WRF ERALE A I SR 0§ TRt Mfifi* =

BTN L2 R o @@ CTM 3 5 Ruk s fES g

Rt e TERFEAE ) ZERPEFE L F PG K LIRS
BARTIRR R RLERGFIAFEL T BRI AP A LA REDOTHME H
RiFnl Flded o ) CTM fgle iz 3L 1% > Bif 4o AP LR 03 #o 22
PR TP ALY IHER - TN ERH, 2 - B EPE
Fk o - &a T o AAEFFT G RS FTREFT CTM > ¥ 5 @ 5% w4
2% CTM > bl4e 2 P2 EF A B nFT U A#HL TR A8 RE© PRy b Er
CTM > @ @ Al f £ 3R] o Flpd AR KIZE CTM -

ERS A Tk 2 ThgeM 232503 - ROMAFTIEH
SER Eﬂ% PIMA G EERTE o AT ERZ T B FIE(S A
M)z fluladr i3 ERF > T B 2 3 AEAF A kT % CTM
# % 9% CTM \ﬁi;\n CIMKFeha A EpEFRF L2 § o Hi~ BT 2A -
ALK A R G SR L o dok S 5 B 0 A or CTM B 5 3 5§02
gL R P RHOZRLIIETIEP LR

[

d % 484757 > 75 ERPEFF 2 TvE
S CTM 2 3% > A2 E Twa R4 T
FRH0, 2FFHE ToEg IS o&;ﬁ«':‘yl

A5 CTM 2 f £ ¥ R F
B TEmBELE 2T E
EFeRTH G R RY RS R
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EE %k@ﬁ%ﬁﬁﬁ%gwe¥1%

i 5 (dimensions) £ =€ (measurement) s ik - A ﬁi_% A2 H 50 (SEM)

G E R P e e R PR S TR G
5.1CTM 254 $»ch th2 77 5 % 2 B

Thomaset al., (1996)4p 3% & GFt § 1305 f2 £ 157 1 ﬁ;]%% &z
Fen e > s CTM E #8334 o ey Fas
i (Cooke, J. A., 2000; Tyan et al., 2003) » B ** & fis 4
THA S v REEFS Y Forel BB E S E‘.#Bl“&éiﬁé%
(Armistead and Overton, 1994; Thomas and Griffin, 1996; Debra, 1998;
Bowersox et al., 1999; Stank et al., 1999; Holmberg, 2000; Toyt and Hug,
2000; Simatupang et al., 2002, 2005; Tage et al., 2003; Holweg et al., 2005; Li
et al., 2006) - Simatupang et al., (2005) %= 3 7~ %% g_x—}i‘%éég 2 i
(supply chain management practices) ¥t i 3¢ 5 22§ & = P 5 o 4t » & 47
THERDNCTIM B S Y Sl 2777 FH4cB 517 -

CT™
RS % =113 -
1h 1) 78 ] 4149, )
Wil &4 iRy A A
\
1H4-116
B S-1a e B g o f Sl b2 /7 4

A=

Morashetal., (1997) 7 3 4p 1 5 # 3 % * b | 2 g L § E 5
% & (transportation integration) #_ i e dd b chs 6 2 2 B A Y ok
Stank et al., (2001) 5 & ¥ P Ntk WP R IRIFE A E F o B R B2 R
L SRR R ] M F P BN G R I T S8
fOFREL e B 280 B 4 R R A% % > o Simatupang et al., (2002) oA Fé &
FERF oL E KRR T URENEEHE SRRy BEEF R

 iE

fr

° j‘;
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PR AR R4 ok -
Browing and White (2003)4; /1 CTM #- ¢ ¥ infe & T ks & > 1
mM%*&%ﬁ%E%%ﬁﬁ‘ﬁ“ﬁE‘ﬁ%g% XKERTFRCE
FIRIE 2 FHEF S oahE R B TS o 2 EE 5 2 pan i INE LN
A2k s Bl fE2 oyt AFTHRD CTM &5 i sl &

2B 7 B AT o

B 1(H1) : & 3PL2 M GEERREAF  HPingngd -

Bk 2(H2): £ ¥ 2 3PLLmpRRIERIBALGR b ngs -

Bk 3H3): ¢ ¥ 3PLLFTAHEINEERREGR  HI iy ng s -
Lietal., (2006) ¥ 4o g B2 F#F 7 & % 4p 1 -4 g LR L

BE LG L v M % o Tuominen (2006) ™ 3% & B % g 3L 4 &
HAAATR A HEFRIPEFHEL-H 74 CTM ¥ 0 5 £ %
TEH RIF S AIE & s ¢ (Karolefsky, 2001; Sutherland, 2003; Esper et
al., 2003; Tyan et al., 2003; Dutton, 2003; Cooke, 2003; Strozniak, 2003;
Stefansoon, 2004; Mruphy, 2003) - ¥ ¢+ » &4 3 #& 11 CTM & ‘= & 5 »o B %
27 B AT o

ERN S 2 SRR E RSy

Bk 4HA): L F¥E3PLLMGELRRAES  Hudycgs -
Bk 5(H5): £ # & 3PL2RRIEAIIEE 4R HuRnEngs o
Bk 6(HE): £ F 2 3PLZFTABEINEEAZRAR  HuembEags -

Li et al., (2006) 4 ot i 8 5 sc kit &% 3 P B2 it 0 o m B

i EV B E B AR o Ry B & kdg 1250 4 (Supply chain
practices) ¥t St E L » B M % o BT ’ﬁa U/ O R

He®groy Fim %o Lynch & < (2000)7 7 42 5. 4 (Process capabllltles)
Gt ERIES BHEG RFEF RN AT EES Bl THEES
F Ee MG DN HEES LG R FEOR Tﬁ%o

Goldsby et al., (2000):% & # 2 «hi» it § 1L i 4 (Logistics practice) £ & 4 =
AR GE T DT JIEE G e B R oyt AP TR IS R

54



3\%ﬁﬁﬁﬁ£$§ﬁﬁw%

5.2 % i 8
5.2.1 141 B # L2 R

@ééga%g%mcnmﬁgﬁwgiwwp*’aacnﬂﬁ%@
da B griE 3@1 = B etk IREE S oz A F7 7 11 Michigan State University (1999)
& eh ik 42 2000 7 # (the Supply Chain 2000 Framework) # - < 4= i
& s 48 50 7 (competencies) 2 i G 4a RS & 2 4B BE 2 ’1?‘ % # # (Simatupang et
al., 2002, 2005; Li et al., 2006; Stank et al., 2001; Mollenkopf, 2005; Morash
et al., 1996, 1997) - %% H ? &2 CTM Z_EZAPiT2Z 1A » & M B EF &
(Relationship Integration) ~ { ¢ g | £2 4 %] (Collaborative Forecasting and
Planning) ~ 3 3t & i & & (Information Technology Integration) % = 58 % & i
A kfgrE CTM > & 3 50 # enp ket 4™ » 78 & £ 404 5-1-

L MOGFE FREEFRERFP TP L LAFRLI P LARHEE LM G

2 ABR @A TR B%ﬂv%vgjlx7g§iplu\;kx§ EE N S )
F2LAR L EZEREDEITH B2 AHE

F B E e o 2 TG TR RIE AR A

o RRRAR LR R IR W e F RS RE R xRk
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%51 BB LR R A

o CTM R I8
Blax@i® £ve3PL & kim TP fE mbw#@ PHREE
B2ASPRpRELL S ,nnymagavw
MAEE B3 A2 PR &AL L Fen3PL & ]‘P?-s\%’T - RER %
B4 &2Fri & & fFenn3PL $§$~
BS A2 PRFR AR L (Fn3PLEE LY L (TH f"f
BaleAgipl | B6 A2 P e Jhd 21 & £ IFH3PL 2 123 & R TE T R
PRy B7 A2 F i & & iveh 3PL B & & {7 e i¥ TR 22 LFL%J
Bsi\ﬁﬁiirwﬁﬁwﬁb¢iﬁﬁﬁﬁ
BO & o 745 22 3PL AR F iy 4
FTHAEI | B10 &2 P e ik § ’uﬁfW% 0T L A 4
g BIl & 2 & chfe jRn T3l 5 L+ i?mﬁbﬁ%*
B12 & 2 i § % %*3H<ﬁﬁm’u%“ﬁ*#wv
522 5% Hrez 7
AFE A I R G kA AR RS Sro By oL R

® &4ck 52977 o

%52 & grari £ A

ﬁ‘{-‘i P %JF,: TR TR
A CLA " B ind &
ol C2gekilE T HTIR | PR
ool ax =Ew &
C3 2 f & At
ands. CA¥E » g i b vk
P4 A% 5 3 D1 # 7 47 ¥
K RS D2 7 & /&
B dox D3 EXEF
LTl D4 fra s i

53 £ 4 2 B &R A

AFTE LT G e AT TN B dp iR (UF A dk - manifest Variable)yr B f
(* At - latent variable)z & 2% AP OGEER G BT FlE AT A
b riE o R Bk < (varimax) e 1 dih 0 3F P43 e iE (eigenvalue) « 3t 1 en
Fh o BRI ERL LT BiEs 0 &L : THBEE, (Relationship
Integration) ~ I % I+ 3¢ ip| 22 2.4 , (Collaborative Forecasting and Planning) ~ I 7 31
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Hie £ | (Information Technology Integration) ; 54 i »xk B H A BiEs - & ¢
2 U4 x4 »c | (Logistics Performance) 2 T = 5 2z, (Organizational
Performance) » 4r# 5-3 #77 o

% 53 F% A 17- CTM & 54 %%

i aN R

e F1 %k - F% = Flk =
R IR BE 145 2 5 I SRR 2 2R3 FRBE L
B3 167

B4 152

BS 743

Bl .648

B2 .587

B8 .885

B7 .838

B6 741

B12 .625

B11 .851
B10 .824
B9 .816
S 7% - & =
B Fin g Y

C3 .890

C4 .858

C1 .730

C5 126

C2 .709

D1 879

D2 .859

D3 .850

D4 815

BRAFTEATHET A2 - RiEs 7 - B 7 ¥ 2 Cronbach a &

e e T L MBI b KRR o — xR 0.7~0.98 i F R E 0 K E
5S4~ 2558 > tHER 2 R A By 08 AaxE & g p
TR

M- R

R APFEFTREREE LSS TR FFVEREIAREE R
A 17 & 4 ihig & >R (construct valldlty) b % 544 5570, L3I 2 F|Ef
FRG T B2 IS(0587) > HAE Y 06 11t > B chT R R § 4
0.7 1% » AAFREREEFAAET70% Y » 27242 L5 AFameg ko
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%254 E 2L REME LTI R

iy

F1 £ b Re g F1 % FHcE FHPER | o
(Bt ¥) (CHE R ) FRE | (FR%EE%) | ¥2E%
Bl & Tl ~p e iz 648
B2 & % ek 5 587 3219
MEL B3 £ % & & /2K % 767 26.82% .862
oL s e (26.82%)
B4 gy rizix 752
BS# E £ & T % 743
B6 & I it (78 iy 4 e | 741
T,; fe 7 iR B7 2 & fie 1% 3 ) &2 24 838 3.03 52.09%
2R3 B8 7 & fiei¥ K 885 (25.27%) .908
B12 2 Filthessd = fr iyt 625
FaHs | B 2R T S 816 0801
& B10 4 4 2 &-‘?_ﬂ_%‘v TR A 4| 824 (23.51%) 75.60% .908
BIlyinFi A ndp~ L 851
% 558 4G REMEAT-IE ¥ Hx
F % o (LY F % P A | o
(B % %) (CrE e ) s | (AHR%2E%) | X2E%
CL R > ER i & 730
(67 ..ﬁ—t‘_\z THDE PR .709 3.463 38.47% .898
Pomrx | C3 % pFigi¥ .890 (38.47%)
CARf il .858
C5 P-it v & 726
D13 Fdrpe 5 .879
G R D2 F A 4R pr .859 3.410 76.37% | .926
D34 & & & % .850 (37.894%)
D4 R s s o > 815

54 % EEFE LS

AL RSN B
(latent variables) #_j iz & 3% B &

FTHEG 0 e SEM e ATE Y 0 RS B

A /‘E;‘gv} ¢t &g 5 38 (manifest vanabl%)itf’a*#%
$ap) 18 2308 BRGHG 0 2P F - R R4S 2405 (Structural equation
model)Z_* ki A p RIEEFEL

TSN LU TSR 3 =
(measurement model) A & %_7 B

o H X

TR IE 2 b RE SRR 2 B AU T o

AT HEY AMos A E TR DRk T AR R R kR
Anderson and Gerbing (1988) #74& ) e53 Fi L F0 1 L v S 14 Fl & 4 47 $HTE HC
SUnF A R TR 0 B 0 L OHIR M08 (theoretical model)ig 7 F] % B
2o BT A 7 (path analysis) &2 BE A8 05 i fete <o
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541 8 W% B TR A 47

B AT B TR A LH A A TR
MAR AT LT AL
PIBAELRE M AKE

?i’—ilﬁ%u}_&j‘_’

2N

EES E'.%\« &

~

B (o )M e
B Apple R - F
= Bt gégézgg(? 3

vy 2

s

¥ T_0 VLFE

B N RS

MEWEE ~ o

frg o g

0%ﬁ.<&ﬂﬁ$#ﬁ$$%ﬁn§56°GFL AGFI~ CFI-~ NFl ¥+ 3 09>
RMR § -] % 0.05> fF#a 3 R BT ELFR -
ERNIRLR D G 0 AT iﬁw%ﬂ}lbéﬁr‘i’ #hipdko d &7 tvaue

Ror oo oy dpih2 Bt Sl E O B F K B>1.96) » 7 Wig L BT TRl
IHF G LEElT é p ki i+ & Jcac?c & (convergent validity) (Anderson

and Gerbing, 1988) -

2 38 37 ’]9‘11- TR EEES

<3 060 BREG T 0 &g

=

BHAEL S 2l o
4 5-6 HrE WA 2 feif B

# o A T®& X DF P& GFI AGFI CFI NFI RMR
I35 75
mE >06 >1.96 X?/DF<2  <0.01 >0.9 >0.9 >09 >0.9 470
Y 0.165 1 0.000  1.000 0.993 1.000 1.000 0.006
B1 0.672
B2 0.779  8.474
B3 0.773 ~ 7.097
B4 0.798  7.085
B5 0.619 5.618
R R S| 0.224 2 0.000 0.999 0.996 1.000 0.999 0.007
B6 0.843
B7 0.913 14.364
B8 0.904 14.179
B12 0.714 9.872
Tk & 0.000 0 0.000 1.000 1.000 1.000 1.000 0.000
Bg 0.842
B10 0.898  13.311
B11 0.887  13.166
P & 2 1268 1 0.261 0996 0957 0.999 0.999 0.008
Cl 0.616 6.639
C2 0.752 9.396
c3 0.904  10.065
c4 0.869  10.079
C5 0.791
ik ok 0.001 1  0.000 1.000 1.000 1.000 1.000 0.000
D1 0.964
D2 0.921  19.615
D3 0.791  13.726
D4 0.738  11.936

AR g = £ GFI: goodness of fit index; AGFI: adjusted goodness-of-fit index; CFl:
Bentler’s comparative fit index; NFI: normed fit index; RMR: root mean square residual.
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542 B L &kE
5421 RS RERTR

BH(FIE)NCS 2 Tl %40 A 5-7975F o d & ¢ ¥ 4o chi-square
B/pd B F L 125 (204.057/163)/} W2 BREPR A LR E
%% » # 4% GFI = 0.889 ; AGFI=0.843 ; CFI = 0.983 ; NFI = 0.924 35+
# 37 0.9 RMR=0.085 ; RMSE=0.041 » & 7 s 5 3% 1 5% % 518 9 7 & o
FREER -

%57 BN RERLESE

feif By % - HEL PR APy 2 %%

+ = i (x9) 204.057
i d A (df) 163
) X°/ df <2 1.25
FHEEEARE pvaue 0.016
GFI g fu 0 >09 (b 0.889

AGFI fi* A¥ o >09 ¥ 0.843

RMR fABT 0 f 4 0.085

RMSE <0.05 0.041

NFI g fW o >09( & 0.924

‘ CFI fi* A% >09 (¥ 0.983
HERfEREpE TR f* G 5091 % 0.984
TLI f~ G >09 1 W 0.979

GFl: goodness of fit index; AGFI: adjusted goodness-of-fit index; CFIl: Bentler’s
comparative fit index; NFI: normed fit index; TLI: Tucker-Lewis index; RMR: root mean
square residual; RMSE: root mean square error of approximation.

5422 P 7 BRM G2 %HE

POFRA g h¥ L R RE(ES )2 B OF R R TR T AT 2
EERHIHT) - e @ p g i 4 Ry SR 2 B R M %o 1 SEM
Bost 2 B gonk B ERKEA L B X tEN p X US fle B el 8
FHE B E4cd 58 X UR 5247 o

CER R B S B ot FIR M 4T

d % 58 Faro THGES & TFRBMES ) A HF (|
®>196> P<0.05)  Hg N ndsa, E8FLM I FadmEs ~THin
Gk, g T DARM > & AR E B HL H3 - H5 - H6 17 £
Frods oo GHRFFLERLREE RGOS E TH G TR S 2 00
Bale v 4 2 3 R B TR G S TR S AR R 0 R E K B 2
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# 58 CTM 2254 22 F1% M %

i % P ” "
(55 % 0) (4 F 55§ ) B SE. tie | piE
o 4 ok (H1)<— [miarsz 0451 | 0174 | 2.275 | 0.023*
oo o (H2)[<—- |EF3EpeRY] | -0.223 | 0.099 | -1.394 | 0.163
Fooon o (H3)<— [FaHirg s 0.296 | 0.087 | 2.182 | 0.029*
Blpzi4& rq{a]?]j% £ < |MREE 0.663
B2 A3 X5 < |MREE 0.757 | 0.113 | 10.059 | 0.000***
B3£ 3% & % /X KL% < |MEE 0.810 | 0.136 | 8.248 | 0.000***
BAp 3 ARG < |MEEE 0.752 | 0.124 | 8.068 | 0.000***
BS5# E & & & ¥k % < |MREE 0.651 | 0.103 | 7.135 | 0.000***
B6 % ¢ @ﬁﬂ#ﬂ P | <--- | B IR R AR 0.869 | 0.061 | 15.631 | 0.000***
B7 5 & g ipl g R3] <--- |} IR R ALE) 0.882 | 0.062 | 16.018 | 0.000***
B8 7 & fieix vk <--- |F I FERERE] | 0.896
B12 w & Fa e 4o izt <--- (B FER 2 R 0.622 | 0.066 | 9.456 | 0.000***
BO % 4R i F a4 <--- |FIMEGTE S 0.840 | 0.072 | 13.373 | 0.000***
B10 5 e %‘« TR HE A A <--- |FMPITE S 0.903 | 0.071 | 15.045 | 0.000***
B1l 4 m F3 ik SfE & . A*an P & 0.875
il %\« 3 oz (H4)|<-—- |MizEE& -047 | 0.192 | -0.271 | 0.787
kil %\« 3 oz (H5)|<--- |B:FeFEiRle2204] | -2.101 | 0.110 | -1.478 | 0.139
T (HB)<— |Fatpsss 0.288 | 0.099 | 2.343 | 0.019*
ki %‘« i (H7)l<--- |#ini 2% 0.612 | 0.126 | 6.090 | 0.000***
Bl g~ BRI A < |Fin ok 0.258 | 0.117 | 7.876 | 0.000***
B2sprmi Hw } R < Pk 0.727
B3 z pFiFix <-—- |Pinirx 0.961 | 0.116 | 11.594 | 0.000***
B4 % f i < |PinFox 0.923 | 0.118 | 11.059 | 0.000***
B5 P-:& v & < | inFor 0.731 | 0.117 | 8.957 | 0.000***
ClFarpy <--- E}%‘« oz 0.837 | 0.081 | 12.708 | 0.000***
C2 F AP <--- E}%‘« o 0.807 | 0.078 | 11.917 | 0.000***
C34 &= £ ¥ <--- “_F'_.??‘S‘J oz 0.908 | 0.073 | 14.227 | 0.000***
CA s p» = <--- T 0.854
LB AT RE S E (RiFEL E) SEAFRER AT PE<005, ***4 p<0.001
55 Py #mEtH
AR ERE I ook m R kM AT TS R
AHA - RFETEF P F%E - FTRIBBFIHENEFET BEX SHFE M
F1% A 47 (EFA) 2 % # 12 %1% A 17 (CFA) > 2 Tt o FlF 2 $ 5 - 514
Foih e @A 2 BPL k@R R THAEL ) TREFRER
B2 TFRBEEL  EZBEFELRA o SYERPFED TSR o
g lledgre,; » BHe - LHEEFNSTEGF AFLERER P FHE
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B g B L o
RPp R BRFEAIEN I BER ) AR ERT LB BB
5247 » LAY BkGESE R AR 58 L BET 2 F Bk s ik 4
Fhed 590 d Bl 52 B 2 B GBS FHESARERZ 2 > RBESE P
Yo% A 5o o

% 59 BifES S B

BRK M % B T i | bk
3% 5 »e %

H1 MRS Pinkox 0.45* EET 0.45
H2 B IERE R o Hc -
H3 TURMH L Pingon 0.30* EET 0.30
H4 MBS Bagx 243 | 0277 0.27
H5 B TR R A e 7 3
H6 FRFEEE 0.29* * 0.18° 0.47
H7 xRk 0.61*** E 0.61

Tia s WAL B ox 4"‘% % ng G0 BT i licdp % 5% % 0.45%0.61=0.27
b 5 F A% st Rk Pk Bk B GE RS
0.29+0.61=0.18
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w
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- LR PRk AT
L thle B4 B R doel 0P

FrRslin o e THGES  (HDZ TFeg & ) (H)F h3mprs
A o vRAEFEZ TRk o TREIFFRERG] w4 e T
T & B ¥ 0 M % - Duboisand Gadde (1997)4, ! Fat i 4 it 32 = # R fE & A2
Bt g B R4AEE & = Pz M 4EF]# - Morash and Clinton(1997) i
ERARE TR e B G TS 3 BT R Jpa“-ﬁm KO Rasa A o Stank
etal., (2001) ; Auramo et al., (2005) # Sanders and Premus (2005) & 3% 5 7 3t ¢
B B R s S f RS AT R R R BB Y
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2. Falke S H e e B
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% o Goldsby et al., (2000) 3% 5 2 chgeimd Wap 4 21 & 4 &
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6.1.1 B 345 i

REHLPEF S CTM > P ARRT § % CTM ~ @85 £ £ 7 3 2 7 e

e 2R s CTM # i ddg e B0 03 4p M SRAT 17 70 ™ 4754 o

1 7% CTM chR Fl i d W2 RPFEHNBA > 252 4P HFE
PR 2 G5R R R PR R PR ME G FRE BT
R T R F ML § o A ERPIREFIL G FTARL 2 AR SR
R Bk p P PR RN R FRET T EDL TR R
Flodedk BEdRY - BN BRE TS ERPEA @S REZFETNR
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PR HERF B B 2 HEREE A AR Bl & CTM o
BERRY > FABEFEAT FO- BRER Fﬁéﬁé%éé‘i FEEFAE T

MERBEE TR OE ¥R EE AAIE - CTM e35:@ 550 £ ¥ (Exceptions

with shipment forecast) &5 1 i 4 fc 3| [ 47 15 > 1 % %iE %
¥ i 18§ F £ (Available transportation capacity) - u* ¥ > 1] ¥ FEEALD
i AR sk LR ¢ grljrp g R A
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6.12CTM #5¢ e

AT iR 6-1 2 3F 5%} EF i%ﬂ?ﬁf{fﬁﬂﬁlﬂ‘léﬁsﬁ’ﬁﬂi CTM
BN e L o (SN2 RELRP T

1 RHTH
D(O): % t#HEH7F FE(TRFFENFE)
QU):  tYRHFEME(TRHF I FIF L)
V(): % tHEE 4 T LR R
C :@fngr gz bl B AU
C . EREEFELT U BR A AR

UM: % thaEms 241* 5
mpr: @ﬁ,?]r.;«g 3 o

2. *LH|iE 2

Q), Vi) =C>

RERREMFALRTEA ST RRERFE IR ANTE BRFE
2 kg
D(t), V(1),Q(t),C,c = 0;
c =V(H)=C
AFFUHEEL T ERERFEAVERELFE I RVETULE

KR A X
Q(t)=D(t), if D()=V(t) (1)
Q(t)=D(t), if C=D(t)>V(t) (2)
Q(t)=C, if D(t)>C (3)
mpr = Min{C,D(t)}  Min{V (t), D(t)} @

C V(t)
=Q()

u() C ®)
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6.5 LA ¥ Hes B &

iR 627 pdaaE - BIEE SR (RREF it v v HEFEEE
B)o e Ak wd e f o A f ~<:fgazig¢€ ol N H IR A ks
PR e £ R o iy WA E R TR @H’§E$$E#
TECE LI €38 L EE N \g% F e AT S 4 H
W fdIp B o]0 A R PP USRS R AOYA TR hp sTRREE ’fﬁiﬁm ey
kB oo B P Y Ly f oY 3 € T Bk 4 (Fixed-quantity system;
Q-system) ~ = #p 7Rk si(Fixed-interval system; P-system) ~ & -] & < 7R % 3L
(Min-max system) % T,RM 370k %(T,RM system)% > T,RM 3Rk 5L 5 2 )
TR ARE B B A TR AR SR o H P o] Bk TRk SLaT i E
AL -FHI N B ATHEFOAREE A ELHRRG 3R ER L H
BEEL VLT LRGN AR L FE (3R 15,2005 graz &, 2006) o AFF
P2 TTREE B BT AR E A UERITRENIIEFTEIE(E SR
ERE G R LA Pt P TR BEERE L AN E L L
et dRenp e E AP E I E AR OB REGP AT o
EI(t) = 1(t) - B(t) (6)
=] A x dt

I

Ainv(t) = i(t) - s(t)
B = Ab(H) x

Ab(R) =0() - (1)

() = Min (I(t) + i(t), O) + B(t)) = D(t) )
O@t) = Max (0, 10(t)) (8)
1O(t) = D¢ (1) + AS(t) + ASL(t) 9

=Dy (1) + Ax (MI(f) - EI()) - Bx SI(t)

i) =], Asft) x

At ()= O(t) —i(t)
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FMAWERESER) H (R FFRATIFR)E(C AR R |

i)’ﬁgw/r R i

—\(9) tﬁﬁ#m : ?&iz?ﬁim%ﬁ.ﬁi+ (P afRedsah i L) + (¥

CTAIIRZRESTHE-TIFE 0 TAS ()= OF) -i(t) -

®: %th - t50-n;

El(t) : t# 3 »<35 b £ (Eeffective inventory) ;

I(t):t8 5 p £ (inventory)== # (t-1) 7% p £+2H 3 F -~ 2 *IH) =1(t-1)
+i(t) - s(t)
inv(t) : - h B2 %E

i(t) : t# 3] b £ (incoming orders) » 7= W+ — R e el BE

St) -t & (N E) (soldamount) > TR R N P E(SEH T RE)

B(t) : t# %3 % § £ (cumulativebacklog)==#) %> % f E+3 - E-AH N[ E >

wB(t) = B(t-1) + O(t) - S(t) ;

Abt): F-HeRF T E2%E

O(t) : t¥y 37 p& (orders placed at this unit) ;

1O(t) : t#F 45 7 37 R & (indicated order) ;

Ds (t) : t#p 7g i) 7 &£ (demand forecast) ;

AS(t) : ti %% f B LE(actual stock gap) T E B R R e s £ 4

§E 5

|l
%

ASL(t) @ tHpF % e 274 5§ £ §E(actual supply line gap) » 7= THp ¥ @ 2T A 3
FHeAREZ AP

MI(t) : tHh &+ B 5 &

Sol() -t e 7R T2 (supply ling)=m p A3t s AT E+AH b E- A D] B

£ T HI() = l(t-1) + O(t) - i(t)

AS(t): & - enhte AP R RE

AB: IR et Sl d *“#ﬂﬂx ARRNE 2 T el F 20051057 > ¥ &
WU R o AT 2 FRR R Sl PRS2 Bk 0 A=0.25,
B=0.33 -

72



6.1.6 4 »c i E

dhE TR R st it £ RS AR cnE R B H SonirE fp iRt
¥ 5o v e e (Klejnen £ Smits, 2003) - iz 95 PRTM # 7 #(PRTM
Consulting, 1994)+& 1 enff & 1+ i s fi=E 4p 15(Supply Chain Council’s integrated
supply chain metric) » & HAE 2 B A/&F PR ~ S22 FTA L e Bips - 29
= Mo hiFE 4y Jffﬁfjh{g B 4d =0 A (Total supply chain costs) -

A CTM RIS 52 s S R L B iS4 £
el 21 %;] B FE =300 B¢ B k2 TE R R IFRER > L 23
& B e 73 2 A (total inventory costs)#2 i, ¢ f & 4 (total backlog costs)z 4t 4,

PE2 oV ELAFyE 2 CTIM it o M7 EFE &]*“’ | F oo pltb oy

BT EL Y PER R P KBS 2 B T R R B E MO % 1 I

Ao TP o AFE Y M 2 0 0T 5 R CTM $ A R & Rda ) Fendd sedn i o &

g2 s kS T B ﬁ*ﬂﬂ?$$i$6ﬁLM):%9

TO=3 X 010 + LY OB (10)

FA0) 5 sl ARG R A AR T A o
2,

C(t) = 5t Rk ks A

i DE A2 RS E

Xi(): 5 tHE=FH >4

L@ : st EFRazh g

Yit): 5tHE T f A

B(): st et &

6.2 K

6.2.1 ok K

d iRl - BRI HEF NI RDREFETH AT
2EF FEL 0 F]pt 0 AT 7 Rt beer game z HH 1 & k3 CTM %t
EAAS SR £ 31 Kirkwood(1998) i ¥ 4 iF12 RN PR £ 2 2 h i
REE - FR AP R RR S ONARR AP T LIF 5556
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“- 915 - CTM *3—,}\‘7\]?;\?{114, ], o

1. 7 F3g B3 #ic(demand forecast function) © 47 7 2_ #-# % & * Vensim model
Bk 0 £ 4] Vensim model % RIpp] S #c 3k * FORCAST & #ic &
SMOOTH &= % 2 - - FORCAST i 184 7 5 (fr ¢ 71) 5 A
41 48% FF4¢ 2 (trend extrapolation )¢ | % #ce Ak k & o SMOOTH & #ic £
ip BT i 2 (exponentiadd smoothing) 3+ & FE Rl E o A A g R RIFRIE Y
SMOOTH &

2. 4t 7% Sodc(delay function) : # i - B3 E NI Y - B2 5 & AN

-—BRENR g ARTEY BY-BREE LN wE o AP T
P DI APAI= I e &U«rj ARl s B AT SR T L
FRERWF - Fpr AR pkRea? K- B A1 5V -BF 28 %
ERREN A T Y gl il (iﬁi #,2002) > BlAciE T PEE 2 e P R P R T
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2t 7% S @i (FIXED DELAY function) » 37 8 2£ B pF P 5 — 1% » F ¥t B pF

3 Fh AN FEAABEKZE050 /b H =/

4. % fAA R A ARK S $L00 A/ H /i o
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61 AR Bl 2 S 4

(01 A =0.25 Forecasting parameter 7 3+ %3k

(02) B =0.33 Forecasting parameter i 3+ a;tg:

(03) Backlog = INTEG( bFlow , 0) Backlogatretailer  Z &% A< h &
(04) Backlog 0 =INTEG( bFlow 0, 0) Backlog at wholesaler 3+ ’;\ i FL FripE
(05) Backlog 1 =INTEG( bFlow 1, 0) Backlog at distributor  pedf @ Rttt B £

(06) Backlog 2

= INTEG( bFlow 2, 0)

Backlog at factory @i p 23t b £
=
&

(07) bFlow = ORDer - sold Accumulation of backlog at retailer LRt pE=
ORDer 3 %7 *% —sod 284 ag

(08) bFlow 0 = ordered - sold 0 Accumulation of backlog atwholesaler 4%/ © I
E=ordered  JFEZRE -soldpgpFEHEE

(09) bFlow 1 =ordered 0 - sold 1 Accumulation of backlog at distributor pedl % [ &

(20) bFlow 2 =ordered 1 - sold 2 Accumulation of backlog at factory 2% = f &

(11) coming = ordered M Materialsin transit to factory  #®i¢ 7 #w Ak E

(12) Cost = INTEG( cost increase, 0) Total supply chain cost & ji4a % 2254 = &

(13) cost increase

=1* (Backlog R + Backlog W +
Backlog D + BacklogM ) + 0.5 *

(Inventory + Inventory O + Inventory 1

+ Inventory 2)

Weekly supply chain cost i g 4a-5+ i & &

(14) Eff Env R

= Inventory R- Backlog R

Effective Inventory at retailer % & 3 § >/t

(15) Eff Inv W

= Inventory W - Backlog W

\- \pﬂh

i
Effective Inventory at wholesaler$+ 3 f 3 > ¢

\ &

(16) Eff Inv D

= Inventory D - Backlog D

=3
2
2

Effective Inventory at distributor fiz 4/ 7 3 »x &

(17) Eff Inv M

= Inventory M - Backlog M

Effective Inventory at factory ®i# 5 3 < 5

(18) FINAL TIME

=36

Thefinal time for the simulation.

(19 inR =DELAY FIXED(soldR, 2, 4) Incoming ordersat retailer % &3 7| f £
(20) in W = DELAY FIXED(soldD, 2, 4) Incoming ordersat wholesaler #+# 5 3 f £
(21)inD =DELAY FIXED(soldM , 2, 4) Incoming orders at distributor  fe4i % 3 b £
(22) inM = DELAY FIXED( coming, 2, 4) Incoming ordersat factory @ g 3 f &
(23) INITIAL TIME =0 Theinitial timefor the

simulation.
(24) Inventory R =INTEG(inR-soldR, 12) Physical inventory at retailer 2 8 5 23 &

(25) Inventory W

= INTEG(inW - sold W , 12)

Physical inventory at wholesaler ## 3% & % £

(26) Inventory D

= INTEG(inD - sold D , 12)

Physical inventory at distributor  fe#i3 & % &

(27) Inventory M

= INTEG(inM - soldM , 12)

Physical inventory at factory i p 2% £

(28) ORDer

=4+ STEP(4,5)

Weekly customer orders i 3 ¥ 5% &8

(29) ordered R

=DELAY FIXED(placed R, 1,4)

Intransitordersby retailer % &7 © i B E

(30) ordered W

=DELAY FIXED( placed W , 1, 4)

In transit orders by wholesaler 3% 75 © /iai b€

(31) ordered D

= DELAY FIXED( placed D, 1, 4)

Intransit orders by distributor fie 4 i @ mini M E

(32) ordered M

= DELAY FIXED( placed M , 1, 4)

Intransit ordersby factory i 7 @ i Mg

(33) placed R

=MAX (0, SMOOTH ( ORDer ,
SMOOTHTIME ) + A * (12 -
(Inventory R- BacklogR) - B *
SupplyL R))

Ordersplaced by retailer % & 7 37 B8

(34) placed W

=MAX (0, SMOOTH (ordered R,

SMOOTHTIME) + A * (12-
(Inventory W — BacklogW ) - B *
SupplyL W) )

Orders placed by wholesaler 3% 7§ 7€

(35) placed D

=MAX (0, SMOOTH ( ordered W,

SMOOTHTIME) + A * (12-
(Inventory D - BacklogD ) - B *
SupplyL D) )

Orders placed by distributor iz 44 75 37 £

(36) placed M

=MAX (0, SMOOTH (ordered D ,

SMOOTHTIME ) + A * (12 -
(Inventory M - BacklogM ) - B *
SupplyL M))

Ordersplaced by factory #li i s7 it &

(37) SAVEPER

=TIME STEP

Frequency at which output is stored.
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(38) sFlow R =placedR-inR SERFLTAD FRPAE-ZAEFIR
£ Supply line accumulatlon — retailer
(39) sFlow W =placed W - inW SHEFCTAIE = HFRFIHE- PERF I
b £ Supply line accumulation — wholesaler
(40) sFlow D =placedD -inD SR (FR)F L T ARE = RAF ML 4
BRE HSupplyIlnea(:cumulatlon distributor
(41) sFlow M =placedM -inM —“Liisgra CAFIE RS FME-REF IR
+ Supply line accumulatlon factory
(42) SMOOTHTIME =1 Forecasting parameter
(43) soldR =MIN (Inventory R+ inR, ORDer + | Cratessold by retailer % &7 &1 § £ » =R-out
Backlog R)
(44) sold W =MIN (Inventory W +inW , ordered | Cratessold by wholesaler % 7 &1 |7 £ =W-out
R+ Backlog W)
(45) sold D =MIN ( Inventory D +inD , ordered Crates sold by distributor e 47 1 j € =D-out
D +Backlog D)
(46) sold M =MIN (Inventory M +inM , ordered | Cratessold by factory %7 &t b & =F-out
D + Backlog M )
(47) SupplyL R = INTEG( sFlow R, 0) Z&F R 3 A T E Supply linefor retailer
(48) SupplyL W = INTEG( sFlow W , 0) FE B R 3 37 A Pl ¥ Supply line for wholesaler
(49) SupplyL D =INTEG( sFlow D, 0) fedl (F=in)f A3t e 37 A 3| £ Supply linefor
dlstrlbutor
(50) SupplyL M = INTEG( sFlow M , 0) g 23 e 374 1 £ Supply line for factory
(51) TIME STEP =1 Thetlme step for the simulation.
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263 EHFEL - TUEFHE RS Ak 2 Y
B E B i24 % % CTM 2% CTM
FE [ FE [y |[REF [PFR (AR [WEF [ SRIE |4, [FEF [F5p AR | UdF | ERFE
g g | e & A & A & A & A @ * R R & A & A & A @3
11 12 8700 341 710 1838 | 5811 0.64 7591 337 682 1683 | 4889 0.64
10 12 10166 | 345 750 2012 | 7059 0.65 7591 337 682 1683 | 4889 0.64
10 11 11783 | 345 801 2180 | 8456 0.75 9857 341 744 1999 | 6773 0.70
9 12 12208 | 350 813 2193 | 8852 0.70 7591 337 682 1683 | 4889 0.64
9 11 14650 | 349 899 2447 | 10956 0.77 9857 341 744 1999 | 6773 0.70
9 10 17948 | 350 1049 | 2964 | 13585 0.82 14070 | 345 882 2393 | 10450 0.86
8 12 15270 | 352 916 2520 | 11482 0.70 7591 337 682 1683 | 4889 0.64
8 11 18851 | 348 1073 | 3174 | 14257 0.73 9857 341 744 1999 | 6773 0.70
8 10 23954 | 352 1369 | 4470 | 17763 0.77 14070 | 345 882 2393 | 10450 0.86
8 9 30047 | 433 | 2050 | 5884 | 21679 0.82 22525 | 366 1259 | 4069 | 16831 0.87
7 12 19928 | 343 1008 | 3474 | 15013 0.67 7591 337 682 1683 | 4889 0.64
7 11 25538 | 323 1568 | 4872 | 18776 0.70 9857 341 744 1999 | 6773 0.70
7 10 31790 | 540 | 2265 | 6286 | 22700 0.73 14070 | 345 882 2393 | 10450 0.86
7 9 38144 | 858 | 2962 | 7700 | 26624 0.78 22525 | 366 1259 | 4069 | 16831 0.87
7 44547 | 1178 | 3661 | 9123 | 30584 0.83 36401 | 752 2747 | 7299 | 25603 0.89
6 12 27189 | 337 1783 | 5273 | 1979 0.63 7591 337 682 1683 | 4889 0.64
6 11 33533 | 646 | 2479 | 6688 | 23721 0.66 9857 341 744 1999 | 6773 0.70
6 10 39888 | 965 | 3176 | 8102 | 27645 0.69 14070 | 345 882 2393 | 10450 0.86
6 9 46252 | 1284 | 3874 | 9518 | 31577 0.73 36401 | 752 2747 | 7299 | 25603 0.89
6 8 52693 | 1605 | 4576 | 10948 | 35564 0.78 36401 | 752 2747 | 7299 | 25603 0.89
6 61009 | 1996 | 5450 | 12770 | 40792 0.84 50988 | 1499 | 4364 | 10554 | 34571 0.91
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5 12 35277 752 2694 7089 24741 0.60 7591 337 682 1683 4889 0.64
5 11 41631 1071 3391 8503 28666 0.62 9857 341 744 1999 6773 0.70
5 10 47985 1390 4087 9918 32590 0.65 14070 345 882 2393 10450 0.86
5 54398 1710 4788 11343 | 36557 0.69 22525 366 1259 4069 16831 0.87
5 62342 2088 5628 13087 | 41539 0.73 36401 752 2747 7299 25603 0.89
5 7 71030 2494 6537 14987 | 47013 0.78 50988 1499 4364 10554 | 34571 0.91
5 6 79717 2899 7445 16886 | 52487 0.85 69696 2402 6359 14670 | 46266 0.92
4 12 43374 1177 3605 8905 29686 0.56 7591 337 682 1683 4889 0.64
4 11 49728 1496 4302 10319 | 33611 0.59 9857 341 744 1999 6773 0.70
4 10 50777 1670 4594 10699 | 33814 0.61 14070 345 882 2393 10450 0.86
4 9 63676 2179 5806 13404 | 42286 0.64 22525 366 1259 4069 16831 0.87
4 8 72363 2585 6715 15304 | 47760 0.67 36401 752 2747 7299 25603 0.89
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(01) A = 0.26 Forecasting parameter

(02) B = 0.088 Forecasting parameter

(03) Backlog = INTEG( bFlow , 0) Backlog at retailer

(04) Backlog 0 = INTEG( bFow 0, 0) Backlog at wholesaler

(05) Backlog 1 = INTEG( bFlow 1, 0) Backlog at distributor

(06) Backlog 2 = INTEG( bFlow 2, 0) Backlog at factory

(07) bFlow = ORDer - sold Accumulation of backlog at retailer

(08) bFlow 0 = ordered - sold 0 Accumulation of backlog at wholesaler

(09) bFlow 1 = ordered 0 - sold 1 Accumulation of backlog at distributor

(10) bFlow 2 = ordered 1 - sold 2 Accumulation of backlog at factory

(11) coming = ordered 2 Materialsin transit to factory

(12) Cost = INTEG( cost increase , 0) Total supply chain cost

(13) cost increase = 1 * ( Backlog + Backlog O + Backlog 1 + Backlog 2 ) + 0.5 * (
Inventory + Inventory O + Inventory 1 + Inventory 2)

Weekly supply chain cost

(14) Eff Env = Inventory - Backlog Effective Inventory at retailer

(15) Eff Inv 0 = Inventory O - Backlog O Effective Inventory at wholesaler
(16) Eff Inv 1 = Inventory 1 - Backlog 1 Effective Inventory at distributor
(17) Eff Inv 2 = Inventory 2 - Backlog 2 Effective Inventory at factory

(18) FINAL TIME = 36 Thefinal time for the simulation.

(19) in=DELAY FIXED( sold 0, 2, 4) Incoming orders at retailer
(20)in0=DELAY FIXED( sold 1, 2, 4) Incoming orders at wholesaler

(21) in1=DELAY FIXED( sold 2, 2, 4) Incoming orders at distributor
(22)in2=DELAY FIXED( coming , 2, 4) Incoming orders at factory

(23) INITIAL TIME =0 Theinitial time for the simulation.

(24) Inventory = INTEG( in - sold , 12) Physical inventory at retailer

(25) Inventory 0 = INTEG(in 0 - sold 0, 12) Physical inventory at wholesaler
(26) Inventory 1 = INTEG(in 1 - sold 1, 12) Physical inventory at distributor
(27) Inventory 2 = INTEG(in 2 - sold 2, 12) Physical inventory at factory
(28) ORDer =4 + STEP ( 4, 5) Weekly customer orders

(29) ordered = DELAY FIXED( placed , 1, 4) In transit orders by retailer

(30) ordered 0 = DELAY FIXED( placed 0, 1, 4) In transit orders by wholesaler
(31) ordered 1 = DELAY FIXED( placed 1, 1, 4) In transit orders by distributor
(32) ordered 2 = DELAY FIXED( placed 2, 1, 4) In transit orders by factory
(33) placed = MAX (0, SMOOTH ( ORDer , SMOOTHTIME ) + A * (S-(
Inventory — Backlog ) ) + B * ( SL - SupplyL ))

Orders placed by retailer
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(34) placed 0= MAX (0, SMOOTH ( ordered , SMOOTHTIME ) + A * (S~ (
Inventory O - Backlog0) ) +B* ( SL - SupplyL 0))
Orders placed by wholesaler
(35) placed 1 = MAX (0, SMOOTH ( ordered 0, SMOOTHTIME ) + A * ( S-(
Inventory 1 - Backlog 1)) +B™* (SL - SupplyL 1))
Orders placed by distributor
(36) placed 2 = MAX (0, SMOOTH (ordered 1, SMOOTHTIME ) + A * (S~ (
Inventory 2 - Backlog2) ) + B * (SL - SupplyL 2))
Orders placed by factory
(37) S= 12 Forecasting parameter
(38) SAVEPER = TIME STEP Frequency at which output is stored.
(39) sFlow = placed - in Supply line accumulation - retailer
(40) sFlow 0 = placed 0 - in O Supply line accumulation - wholesaler
(41) sFlow 1 =placed 1 - in 1 Supply line accumulation - distributor
(42) sFlow 2 = placed 2 - in 2 Supply line accumulation - factory
(43) SL = 14.7 Forecasting parameter
(44) SMOOTHTIME = 1 Forecasting parameter
(45) sold = MIN ( Inventory + in, ORDer + Backlog ) Crates sold by retailer
(46) sold 0 =MIN (' Inventory 0 +in O, ordered + Backlog 0 ) Crates sold by wholesaler
(47) sold 1 = MIN ( Inventory 1 +in1, ordered O + Backlog 1 ) Crates sold by distributor
(48) sold 2=MIN ( Inventory 2 +in 2, ordered 1 + Backlog 2 ) Crates sold by factory
(49) SupplyL = INTEG( sFlow , 8) Supply line for retailer
(50) SupplyL 0 = INTEG( sFHow 0, 8) Supply line for wholesaler
(51) SupplyL 1 =INTEG( sFHow 1, 8) Supply line for distributor
(52) SupplyL 2 =INTEG( sFlow 2, 8) Supply line for factory
(53) TIME STEP = 1 The time step for the simulation.
CT™M
(11) c=20
Units: **undefined**
(13) Cost= INTEG (cost increase, 0)
Units: **undefined**
(14)  cost increase= 1* (Backlog+Backlog0+Backlogl+Backlog2)+0.5* (inventory+inventory O+inventory 1
+inventory 2)
Units: **undefined**
(49) sold2= MIN(Vt,MIN(inventory 2+in 2,ordered1+Backlog2))
Units: **undefined**
(55) Vt=
RANDOM UNIFORM( lower,C,Random Seed )

Units: **undefined**
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