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ASTRACT: The distribution change of modem commodities makes the intemational
businesses centralize the base products to the strategic distribution center, and the final
commodities rvill be distributed'to the customers acco*rdinq to customer's sriecific demand.
Therefore. it is important to establish an international distri---park with compe[itive abilities to
provide high value-added services. To achieve the purpose, firstly, the comletitiveness modal
bf value c-hain was built to analyze the activities' of supply vilue chain, which forms the
competitive advantage through the total utility of valu'e 6hain; secondly, the concept of
competitiveness of virtual value chain was established to maximize total utility of supply
chaiir bv the stratesic alliance with other Dartners to Dromote comoetitive advantlse: nniltv.
an exarnple is dem6nstrated how ,n. 61r16'-park causei the competiiive advantage aia Aecia,Sd
the target market and the competitive industries.

Key Words: Competitiveness, Virtual Value Chain. Distri-park

I.INTRODUCTION

The way of modern commodities distribution changes from anticipatory logistics to
response-based logistics; namely, which focuses on predicting the final pioduct demand now
tums to emphasis quickly response the customer demand. Therefore, according to the order of
customer's specific demand, many intemational businesses centralize their base semi-product
to the strateiic distribution centei and distribute the final commodities to the custorier. It's
important to-estabtish an intemational distri-park to provide high value-added service. which
not only contributes the efficient distribution of inpuUoutput cargos but also attracts the
international businesses to distribute intemational commodities throush the losistics center.
Because of economic conditions, industrial structures, and geographic locatio--ns, the areas
own different competitive advantages. Consequently, it is important for public sector to
determine the competitive strategy of target market and competitive industries for the
intemational Distri-park.

Some literatures about comDetence are as follows: M. Porter (1980) areued that the market
advantases came from the loiwer cost and oroducts differentiatioh. Bakos-(1986) orooosed that
the coripetitive model came from ths negotiation power and relative efiicitincy. Thethe competitive model came from the negotiation power and rel
determinid factors of nesotiation power incllde the lower cost. the Dcost, the product differeniiation,

ic-i6ncy- The
determini:d factors of negotiation- power
and the transfer cost, ';hiles thb relative efficiency includes the intemal organization
efYiciency and inter-oiganization efiiciency. Dornier (tSSg) indicated that_the. cdmpetitiveefficiency and inter-oiganization effrciency. .Dornier (1999) indicated that^the..cdmpelitive
priorities of logistics system are caused by the cost, quality, service, and flexibility. Other
literarures are 171 1+11s[6]t7lt8l.
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2. LOGISTICS VALUE CHAIN COMPETITIVENESS ANALYSIS

2.I VALUE CHAIN ACTIVITIES OF LOGISTICS

Porter & Miller argued that the processes, which firms increase the value-add of customers,
include firm infrastructure, human resource management. technical development.
Drocurement. and five Drimary activities includine inboind lodistics. ooeration. outbound
logistics, service, and irarketihg.The analysis istrased on the-value chain to iteduce the
opportunities of relative effrciency and negotiable ability. The former includes internal
operation efficiency and oreanization efficiencv. and the latter contains low cost and oroducts
difference. In this-article, Tour primary aspeci3 of value chain are analyzed, which are as
follows:

(a) Inbound logistics
It is the process that transDorts raw materials or semi-products for the firms. assemblv
center, oi logistics center. According to the final product demand of customers, thi:
logistics center will transport materials, semi-products from different vendors to the
logistics center.

(b) Operation
It is the process that operates commodities from the inputs of materials or semi-products
to the oirtputs of products. The functions of the logistics center are the operation of
warehousing, inventory controlling, assembly, testing, labeling, packaging, etc.

(c) Outbound logistics
It is the process that distributes the products form firm to the target markets. The functions
of the logistics center are the distribution of products to the wholesalers, retailers, and
suDermarkets.

(d) Sehice/marketing
It means that the logistics center provides a series of services and marketing for import
businesses, customeri, retai lers, an'd suppliers.

2.2 COMPETITIVE INDEXS OF VALUE CHAIN

The competitive indexes include tle cost, quality, service, and flexibility, which were built
accordind to M. Porter (1980). the market advantage of cosl leader and prilductive difference.
Bakos (f986), the conipetitive model of negotid'tion and relative efriciency, and Domier
(1998), the c.ompetitive priorities of logistics system. Some detail description of the
measurement ls as lollows:

(l) Cost
Including initial cost and lifecycle cost. The former means the cost of acquiring
the product. which could be iaw materials cost of a manufacturinq company orthe product, which could be faw materials cost of a manufacturing company or
finished soods cost of a distributor firm. The latter means the oioduct^codt offinished ggod.s cost of a distributo.r.!rm.. .The latter means the pioduct'coJt of

(2) guality:
acqurnng
)ualiw:

iring-facilities, maintenance and disposition

' 
Including the desigrr quality and conformance quality. The former includes the
features and stvles of the product attributes that enhance fitness for use. The latter
means the product conform'ance, which is used to set production standards.

(3) Service
Includins deliverv soeed and deliverv reliabiliw. The former is the ouicklv-oroduce
and .quiEkly-deliier'ability. The fatter meais the delivering prircess'riithin a
conslstent tlme lrame.

(4) Flexibility
Includins new-product flexibilitv. customization. and product mix flexibilitv. The
first one- is thei ability to introl'uce new products qdickly and effectively. The
second one is the abiliw to produce large various commodities that match the needs
of a hiehly segmented market. The-third one is the ability to efficiently and
effectivfiy' adiust the production mix in response to product drimand
fl uctuationVcyclicality.

2.3 THE MODEL OF COMPETITIVENESS OF VALUE CHAIN

Referrins to the value chain model established by Porter & Miller (1985) and competitive
index oflogistics system built by of Domier ( 1998), the competitiveness model of value chain
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itrd:?Bli+;l'-ffiS,i:i,,$friiF.:,-*plt$,![t.l?*d'.I;!,:iti}.,tti]trffg,t?s.fi'S'fJsuch as distri-park or lor

;r*r,*ffi*og,f*t**#tr:m_*f.n;},,+l' i"ktr:sil,frI

l* **"d logistics 
J. o*.,,* tl* outbound togistics 

I

l-,*n".r-l
Cost . Service

Fig.3-l The competitive activities of value chain

s1,TifiJ1fli?"'[X..Wit:hli:rir::il:,i#,H:]3';t",};ntrftt#m 
of competitiveness

r***+t'.ifi,'"ffi';"alft ,ffi ffi ;IillHTrr;;;i-i'*"g.i-,""?i.:;Jtf"'Hlrgri:i{l.";

MAX. TUn = a,Ufr * F,Uir + /,Ufr + ).,Ufi (l)
Subject to

Ui> I;r
u;o> r;r

ufr > rir

u;r> r;r
a,+8,+y,+),,=l

Model illustration:

V i = 1,2,3....m ; j = 1,2,3...n

V i = 1,2,3....m ; j = 1,2,3...n

V i = 1,2,3....m ; j = 1,2,3...n

V i = 1,2,3....m ; j = 1,2,3...n

V i =1,2,3.......m

k = 1,2,3....r

k =1,2,3....r

k =1,2,3....r

k = 1,2,3....r

(2)
(3)
(4)
(s)
(6)

( I ) -The toral utilitv 1{--c9sr, service, quality-, 
-and flexibility of the varue chain from

(z)--T#%i:f niiuxF,Il,Jltr,ril*t#gtmnriTJ#fu ,"WIi#*_,

Target market
Ml

Target market
M2

Target market
Mr
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at specific.product type(P;) h3ve qo f.":l-t. l::l^gl.lj:iit"::'JtlJi,1i,fi'I"?",[!'{,1f,,'J.'fl"'ii"iliHil,'iillir#tai,-(crnl) to tarset markets
rv, i oi ".""ific nrirduct tvne (P,) have to reach the level ol- /i,M;i ;i$;;ifi ;-ii[,a,iltyp" @11 lraye to reach

-- The oualitv utilitv of the value chatn trom co

ftr4'i iGpe6lnc pr6duct type (Pi) have to reach
li?#U,,p1{l1it}iir":li+ii'jlilpl'd."u,,totarsetmarkets

rria,i 
":ttil&i-i"iii,,iri.I'tvp.ip,l 

tra"e to reach thre level of . lfr .

-'-Tte fldxihilitv utilitv of the value chain from competltrve .l
jTil."h'.fr;"'iiiro"l9fff,)ff,r,tJ''"1fi1"' ;i"fi"ffi tiJiffii,iVi .unit (prvrul) to target

-ri["t.. (M,) ai soecific product tvpe (Pi) have to reachlh€ le.vel.or tt '

t:i:rii#iil,'x'i:{:.f""1*"y*.sf:;:jf;,',:Tl,o'h'.'f,[:l,iJ.li***ted va,ue--,# ;i 
"t);;';i 

I'iit&;"'. ;?;.;'i';;i i:e, qual itv, and fl ex ibilitv
itrain at specific frodulct qpe (P).

Model variables are:

TU .=T\e total utilitv of the integrated value chain from competitive unit (CMUj) to
'- 'tk t"tgii*rti.ttitvtr) at specific product type (PJ'

Ul, = fhe cost utility of the integared value_chain from competitive unit (CMQ) to target
" uk ,utt 

"t. 
(Mr.) it specific product type (Pi)'

I/s. = The service utiliW of the integrated value chain from competitive unit (CMQ) to
" 'rk tiil,eit""rt.ti (Mll at specific -product type (P)'

Ulr=fi"quality utility of competitive unit (CMQ) at specific product type (PJ'

U"ir=fneflexibility utility of competitive unit (CMQ) at specific product type (P)'

i;;r =tt 
"basic 

cost utility level of integated value chain'

l,f* = ffre basic service utility level of integrated value chain'

Ilr =T.bebasic quality utility level of integrated value chain.

I'tr = TUebasic flexibility utility level of integrated value chain'

Model parameters include the fotlowing:

d,=The weight of cost utility on total.utility for the.iltegratgd value chain from

;=msxfrs1JiYy6i,'tr';;ffi :1i,1p]&i:':fi :l;l;i{pffi J'r)nu,nuo,

i=ffi ffiff *,+ffirffir[ftfl1ffi*#i#.ffi *ffi:$h;:
@cost utility ( U;r ) "
rhe reciprocar o-r the 

"i'.'iB,'r:i'Jr*f,T,;sffiX'.h'.:il,*tTitr[3#ylllJs,,1|Lrt?... si-,]fi'
EtJ$}i ,t ;tr;1t!,oioulu.,. ( r Mt) ar specinc piff.iryi; ci: " ""' -'

Sub-model variables are:
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TC:i =The total cost of inbound _logistics from the specific competitive uni(CMQ) to
'^ target markets (M1) at specific product type (P).

TClf =1r" total cost of operation from th9 specific competitive unit(CMQ) to target'^ markets (Mr) at speclfic product type (Pr)..

TClf = The total cost of outbound lggistics from the_specific competitive unit(CMQ) to
target markets (Mr) at specific product type (P).

p =The numbers of target markets.

@service utility (U,;r )-including the two utilities ofjust in time, JII real time, RT.

oolffi .,[XffilIItJ uff")un"rur" 
time differentiation from speciric competitive

uni(CM0r) to all tarset marke6 ( X Mk) at speciflrc product typd (PJ divided by the
averhge tiine differd'ntiation froh all. conipetitivti units( XCMU, to all tirget
markets ( X M0 at spe^cjfic product type (PJ.

o@1il:l:i"g'Sllif HfJ.on time from speciric competitive uni(cMui) to alt
tareet mdrkets ( XMk) at spec'ific product type (PJ divideil by the averige tifre from
all competitive units( E CMUj) toall target markets ( X M1) at specific product type
(P). r')
u'rr = otru'r\' + o4u ff = rr, #L - rr,l +ff-l

En ;r lz^rf )

foit' ,o }tri' r p
_ -. t=l , -. t=l

' 
Elfr"*r',) 

'Elt*,r',) (8)

Subject to
o), * 0, =l

Sub-model variables are :

TT.!!' =The total time differentiation from the specific competitive uni(CMUj) to target
'^ markets (M1) at specific product type (P).

tr,i' =Ttr".total time from Qe. speoific competitive uni(CMU, to taryet markets (M1) at

specific product type (P)'
p = The numbers of target markets.

Sub-modglparameten inclu{e the. following: 
.;;:rff ;;1Ei-;Tr,g,iiit*i.-^Cq-,.tl,litr.rSrE*tryt:9^.,jlT, jluinThe weieht of JI-l' utllltv on total utlltty l

comoetitive unit (CMUr) tri tareet markets (Mr
The'weisht of itT udility oi total utilitv I
;;D;iiiff;"tit ieM0,ii6 target markets (Mt) at specific froduct tvpe (P).

,?)^ = The'weisht of RT ufilitv oi total utility for the integrated value chai-z 
competitive unit (CMUi) t,i target markets (Mr) at specific product type (Pi).
The'weisht of RT ufilitv on total utility for the integrated value chatn
competitive unit (CMUi) t,i target markets (Mr) at specific product type (Pi).

eualiry utility ( u,P ) --includinfif 
*"rtg.#,'lbrrr5product 

complexitv (u,'," ) ana
technicll consislgr-rcy ( U;" )

@@ff.',!,1iPr"..lo,ffii:1,:"ru1'*',Z#gt1't 
alility at speciriccompetitive unit(cMe)

ttlE ulllllv ul utvgult vurlrvrl^r.Y \ v.. )
The utiliiv raiio of the ortrduct 

-complexiW 
a

and all cbmpetitive units( I CMUii at ^spi:ci
the utility of tecturical consistency "( U:,' )

@

from

from

ana U cbApetltive un'its( ICMUji at;pi:cific produit tYpe (Pi).
@@ttre utility of iecturical consistency

The utility ratio of the tgclqic.a-l9rril'"",;iii'ty"'il;;fffi;;;#i6i6oiiiit"ni ability at specific-competitive unit(cMUl)
and all cbmpetitive units( X CMQ) at specific pioduit type (Pi).

Joumal of the Eastern Asia Society for Transportation Studies. Vol.4, No.4. October. 2001



3r8
Kuo-Liang LEE, Wen-Chih HUANC, Ming-Shin KUO and Shu-Chen LIN

uf =6,uli' +6p;:N =6, !;' *6rj$"
E*;' zeef

subject to

4+4=t
Sub-model variables are:

(e)

-,i =T:rJ,f$&iflfrnt.-itl ability at specific competitive unit(CMuj) at specific

AA3' =The technical consistent ability at specific competitive uni(CMUj) at specific
' product type (Pi).

Sub-model Dararneters include the followine:
d, = Thi: utiliw weisht of oroduct como'lexitv on total utilitv for the intesrated value chain' from corirpetitive unit (CVfUt) to'target markes (M1) it specific prdduct type (Pi)
5" =The utilitv weisht of technibal consistent on total utiliw for the intesrated value' chain froir conipetitive unit (CMUj) to target markets (Mr) at specific froduct type

(Pi).

@The utility of flexibility( U,t }-including the ability of flexible manufachue quickly and the
abiliw of handlins the'demand of customers.

6)Othe uiiliw of flexible manufacture ouicklv ( UlM \- - The utility ratio of the ability of ffexibl6 mantrfa6ture quickly of specific competitive
unit(CMUr) at specific product tvoe (Pi) and the abilitv of flexible manufacture
quiclv of all crimpetitive units( fCMt!) to all target rirarkes ( X Mr) at specific

oot[31tf;1,fl"F['uiL,,n* the demand orcustomers ( u:' )
The utility ratio oI the ability of fitting the demand of customers'of specific
comoetitive unit(CMU,) at soecific oroduci tvoe (Pr) and the abiliw of handlins the
demiurd of customers o'f dl cbmpetitive units('l CMt-t 1 to all target rirarkets ( X Md at
specific product type (P).

[tf =q,UfM +,trUi' ( l0)

subject to

4t+02=l

Sub-model variables are:

Mi' =Tlre flexible manufacture quickly ability at specific competitive unit(CMUr) at' specific product type (PJ..

AAt' =The ability of fitting the demand of customers at specific competitive uni(CMUr)' at specific product type (PJ.

Sub-model parameters include the following:

on total utilitv for theH#i}?liJtil"r"li
on total utility for the
target markets (M1) at

n. = The utiliw weisht of ouicklv and flexible manufacture" integrated value- chain 'from competitive unit (CMU) to
soec-ific oroduct tvoe (Pi).

,. = The utilitv weishi of iinins the demand of customers" integrated value- chain frorn- competitive unit (CMU1) to
specific product type (Pt).

AAY AA':
=n,---' +n- "

tl il .l n

LAA;' Zetf'
J=l J=l
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2.4THE ANALYSIS OF COMPETENCE OF VALUE CHAIN

Thr.ough the establishment of the competitive model of value chain, we can acouire the total
utllltv oI the rntesrated value chatn tiom each supplier (S;) to each competitive uirlt (CUUi) it
:pecific product-type (lr) (sii iau.-i-it-;4";u. ail';[";[b;'tf,i torar urititv of"the
rntegrated value chaln trom each comoetitive uqit (Q{U-,)-to each target markets"(Mr) atspecific prod.ucr rypq (lr-999 Jab..2-2). rab. 2-l ana ratili);G;lEi.i i-rrriiiiii,iiri^fi,ri
:.?f,1.""9^TP:tltlY! -Tl! !9YUt).has. its.competence.in different stippliers and targer marketi,
wnrcn ls tne Dase ol each organlzation to construct the competence.- 

-

Competitiveness Model of lntemational Distri-Park Using the Virrual Value Chain Analysis

rab 2-1r1",::g,F,ltirl^:,{:*I.-:pigfrom suppliers (Si) to competitive unit (CMq)
at ve

Product Pi CMUI CMUu CMUr CMU,

S1 fUirr TU,,, IUirr TUirn
S2 TUizr TUizz TUiur TUn"
S3 TUilr IUir'> TUirr TUirn

s. TUirr TUi.z TU TUirn

Tab2-2,h:_;"111*lly"9^f_llly::,!1r1 
!9,)l,..orperitive unit (CMe) to tarset markets

al
Product P; M1 M2 M3 Mp

CMUI TUirr TU,ru TUir: lUiro
CMU2 TUizr TUoz TUizr TUizp
CMUs TUil TUi:z TUi:r TUitp

CMUN TUint TUinz TUmr TUinp

3. COMPETITIVE ANALYSIS OF VIRTUAL VALUE CHAIN

3.I VIRTUAL VALUE CHAIN

From. the viewpoint of busine-ss logistics, how does one manage, structure and control
l9q,:11:,t_1T,,u,rtual supply chain?.Three elements of the logistics opdraring srructure appear ro
the cntlcal ln the exurmDle ol Dell comDuters:

tt) lli 3-n-q].t91ti*,o{. postponement throughout the entire chain (in purchasing,
manulactunns and shlDment)

(2) The integratio-n of the thain via information flow.
(3) The extensive degree ofoutsourcing and subcontracting.

Postponemen^t is u-sed to-achieve customization and efficiency within one oDeratins svstem.
Integration of the flow of informdtion is needed to achicve a s.iamteji integr"ii"" 6iffi"ti6"i
and $e large numberof parrners involved in the physical sphere. -ht;arin?i;;h1;rilC;;troi
not through.ownershtp, but rather by mastering the flow of informdtion while focusins its
competltlve lead on the quality of its responsiveness to customers. The pumose of outsourEinsls to mal(e sure the enterprise to develop the core competitive abilities from its limiteff
resources (Fig. 3-l).

The meanings of virtual value,chain are to approach the competitiveness of oreanization
unoer the pnnclP-le ot tntegrated maximum utility, and to form slrategic alliances irith other
Panners at sPecttlc lntegrated supply chain. Therefore, the competencE of virtual value chain
ls Io match the^competlttve tndustries and other conditions of ailvantage, such as information
tlow and cash tlow of organization, or of nations, and to develop the vilde-addea seruiie witii
:91._._qT!?t:19_1.fI_9!$ a:-s,em9ty, testing,.tabeling, pac.\aging, etc. Through the corporation,
example or outsourclng, wlth other strategic partners, CMU forms maxim-um total irtility of

Journal of the Eastem Asia Society for Transportation studies, vol.4. No.4. october. 2001
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integrated value chain tiom vendors to target mqke_ts, createS.relative competitiveness of
valJe chain. and finally formS competitiveness with other competitive unlts.

Inter. Supplier B

Information flow ------
Physical flow 

-
Fig.3-l the integrated concept ofvirtual logistics

3.2 COMPETITIVE MEASUREMENT OF VIRTUAL VALUE CHAIN

The measurement of the competitiveness for the international distri-park, we used tt': ltlil{
model of CVC, competitivene-ss of value chain, to create the comDetrtlve lnoexes (see tao.J-lr.

iii.rt";; anarvlia it'. uiitiiy'il;,;;"i;iiti iiiie.iu for each cM.Q an{ apquired the eieenvalue.

hffiir; #'#;h.;i;;_;'iii:i ili'!r,i' ;ffi;fiili i), ii,l"pnii,i inaei 1", hf:[t"Jfit]
311'd iii; ,tifii'v'"?-iVti to u"qulre the total utility value of competitivel
which is as follow.

n, J K,

rU,=LLZI,w,C,rt),,
Fl J=l k=l

4. EXAMPLE OF COMPETETITIVENESS ANALYSIS OF INTERNATIONAL
DISTRI. PARK

The developments of modemization and internationalization of logistics includes three modes.

;#*ii;"r""ii*'i'fi:il"ir Gffi.';';ii i;iffiqilf:1,:i*:,::;,IlLry3*' or internationar

uiut;*rrg*++xil**'rsl.ffi ,flih;ir*$"r;tii;l*$"ffifr

JournaloftheF-asternAsiaSocietytbrTransportationStudies.Vol.4.No..l.october.200l
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Outsourcing

Information flow
Physical flow

Productive Value-added

lTl

Index parameter

aB Y )'
Criteria parameter

ota2q627h4z
Information
Products

Electric
Products

0.65

0.35

J.25 0.40 0.20 0.ls

).40 0.10 0.25 0.25

0.70 0.60 0.40 0.45 0.55

0.40 0.35 0.65 0.40 0.60

).30

0.60

Fig.4-l the integration of virtual logistics in CMU

To illustrate the operationability of the CVC 1rrqde!, it-.was given the hypothsis of the

intemational busineises for 3C industry to establish the distribution center of southem-east

niiu fro, one of the three CMU (distri-park, DP). We give the following virtual'data (q1e ub.
i-1,4-2,4-3). Tab. 4-l presents'the parameter of the-relative important degree of different
products for'internationil logistics, we suppose thut thg information prgducts. had- lighe1'rrJigtt of value-added than-electric prod-ucts. The index.parameter of service (p)-ot^
inio-rmation products had higher weight than others *! t. index parameter of cost (a)-of
electric prodircts had higher-weight tfian oqers. The criteria parameter of RT (ar, )*Cy ({,)
of infoniration producr-had highir weight than others and the criteria parameter of JIT ( ar' ) ,

Tab. 4-l the parameter of relative important degree of different products for intemational

CN ( A ) of electric products had higher weight than others. Tab. 4-2 presents the competitive

"onditio"n 
of inform'ation products iiom CfuIU, to southern-east Asia, we suppose that the

CMIl"had lower value oitotal cost, the CMU, and CMU, had higher service utility of
JITan'd CMu, hadhigherserviceutility of P.T, CM,LI,-hadhigherqu4ilyutilityof CM
and cMU, ndanigner-qualityutilityofcNrqnd cMU3 hadhigherfl.exibilityutilityofEM
and, CMU, had hilher flexibility utility of EC. Ta!. a-3-qery1ts the different assumption on
the compeiitive co-ndition of eiectric 

- 
products from Clv!!, to southern-east Asia. The

problembf independent of utility valuei in equation (l) with one another, it was suggested

ihat used th6 m6thod of gray reiation analysis to choice the independent variables of utility
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parts for the needs of the OEM manufactures in Taiwan comes from several different areas,
which CPU comes from U.S.A., shell and power supplier comes from China, and PCB comes
from Malaysia. After assembling these t'arts into^ ihe semi-product with Main Board and
DRAM, the semi-products was sent to Singapore and monitors was sent to Singapore, at the
same time, as wel[. Finally, Dell pays the OEM manufactures in Taiwan. From the viewpoint
of virtual lbgistics, for exdrirple iri Fig. 4- I , it was the application of postponement for tha DB
the OEM manufactures of distri-park, to assemble the semi-products after receiving the order
from international businesses. So, the specific CMU focus on the core competitive parts, for
example of Main Board, and the other parts comes from another area (countiies), the
appliiation of outsourcing. Finally, assenibly will take place at the specific CMU, . The
cbhpetitiveness was meas-ured, froin the vieurpoint of virttial value chain, with cost, s6rvice,
quality, and flexibility to analyze the position, competitive industries and target markets, of
international Distri-park at specifrc C MU .
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value. Finally, we acquire the total utility of competitiveness, according to the data (tab.4-1.
4-2, 4-3) we assumption and the function (ll), for each CMU (see tab. 4-4). The results
present theCMU, relative competitiveness than the others on the target market of
southern+ast Asia at the 3C industry.

Tab. 4-2 the competitive condition of information products ftom CMU , to southern-east Asia

Information
Products

Cost ( USD )
(TC|B +TCoP +TCob \

Service utility
JIT RT

Quality utility
CM CN

Flexibility utility
EM EC

CMU, (DPt) 300 0.35 0.20 0.40 0.30 0.20 0.30

CMU, <DPz) 245 0.30 0.40 0.35 0.45 0.35 0.50

CMU, tDPi 270 0.35 0.30 0.25 0.25 0.45 0.20

Tab. 4-3 the competitive condition of electric products from CMU, to southern-east Asia

Electric
Products

Cost ( USD )

(TCtb +TC.'P +TC"u )

Service utility
IIT RT

Quality utility
CM CN

Flexibility utility
EM EC

cMUt (DP1) 240 0.25 0.30 0.40 0.20 0.3s 0.25

CMU, tDPzl 220 0.40 0.30 0.40 0.35 0.3s 0.3s

CMU, tDP* 230 0.25 0.40 0.20 0.45 0.30 0.40

ab. 4-4 the comparison of competiliyeness for the DMU from
ndustrial weight
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for the DMU from

5. CONCLUSIONS AND FURTHER RESEARCH

In order to provide high value-added service, the establishment of intemational distri-park is
important, which not only contributes the effrcient distribution of import/export cargos. but
alsb attracts the internarronal businesses to distribute intemational products via the
distribution center. Because of difference of the economic conditions, industrial structure,
and geographic location, each CMU has its competitive advantages. Therefore, it is important
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for the CMU to select the target market and the competitive industries of the intemational
Distri-park. The results and sug]gestions are shown as follows:

l. According to four indexes. competitive priorities cost. oualirv. service. and flexibilitv. a
model of competitiveness of valire chainwas built with bne riiain function and four itib-
functions. The functions description are as follows:

(l) The total utility function-the cost, service, quality, and flexibility of the value chain' - go through frr5m vendors, through compi:titive unit, to target markets at specific
product type.

(2) The cost.utility.function--the ratio of the average cost from vendors, through specific' ' 
competitive uirit, to target martets and the_ aVerage cost from vendors, i[uo,i4r at
comoetitive units. to tarset markets at soecific oroduct tvoe.

(3) The 
-service 

utility function -the ratio olthe tirire, including average time and averase' 
time differentiation, from vendors, through si:ecific c6mpetitive unit, to targ-et
markets and the tim6 from vendors, fhrough-all cbmpetitive uhits, to target marketiat
specific product type.

(4)t'he..guaiity.utiliiy. function - the ratio of the.ability, including the.abilities of
handling and technical consistent, from vendors, through specific competitive unit, to
target markets and the ability from vendors, through all competitive units, to target
markets at soecific oroduct tvne.

(5)The flexibility utility functi'oh of -the ratio of the ability, including the abilities of' 'flexible 
manifactur.-l quickly and fitting the demand of 

'customers", from vendors,
tl"orgf specific competitive unit, to target markets.and the ability from vendors,
through all competitive units, to target markets at specific product ffi.

2. Throueh the establishment of the competitive model of value chain, the total utility of the
integra"ted value chain could be acquir6d from each supplier to each competitive unlt at the
specific product type. The total utility ofthe integrated value chain could also be acquired
from each competitive unit to each target markets at specific products type.

3. The concept of virtual value chain was adopted to aDDroach the competitiveness of
competitive unit. Under the principle of intelated max-imum utility, the organization
seeks other partners by strategic alliances way in specific integrated supply chain. That is,
the comDetence of virtual value chain can qo with the competitive industries and other
conditioirs of advantage of CMU. and fevelop the valu'':-added service with core
competence. Through dhe corporation, such as ouisourcing, with other strategic partners
fomis marimum to-tal utiliw bf intesrated value chain fr"oh vendors to tars-et rirarkets.
creates.relative competitiveiess of vaJue chain, and finally forms oneself comlpetitivenesd
wlth other competltlve unlts.

4. This paper presents an example to illustrate the operation method of competitiveness
model of intirnational Distri-p'ark at specific CMU, which is from the viewpoiht of virtual
value chain with cost, serviie, quality, and flexibility. However, There'is not enough
Dractical analvsis of the utilitv value'ilf the comoetitive model. Conseouentlv- it wis'suggested 

thaf the following res'earchers used the mddel on the researches. '
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