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— Abstract |

.In the recent Internet environment, there are different competition patterns
among competitors as it was before. As we see real world example such as Covisint
in automobile industry and Exostar in aerospace industry, collaboration among
competitors now takes place and industry-wide B2B marketplaces come into
existence.

Hence, we suggest the extended system dynamics simulation model based on
Kim(2002)'s collaboration profit models in order to explain competitors’ collaboration
in the e-business environment.

After all, we investigate the necessity of collaboration between competitors, and
show the presence of the optimal investment decision making to collaborate. We also
show that the effect of collaboration is changed as varying the industry
characteristics such as standardization and volatility.
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AT JHYY] FEE =T 8oz Qs 1ES AEHY Az wolA slou,
JEUE B3 71 o] AH|ZKB2C: business to customer), 71 ] 71 (B2B: business to
business) W} E#| o] 2(marketplace)7} o8] Aol A AU ow, o] vlAS)
ol&E F3ld] 714 ARl 7IYE e Azt A8 FF UENZ (supply chain)}
9 A&7} o]FojA 1 gitk &AL, AEUE G NP enlZ2U2BE 95} o] &
T3 AHE FJ3n A&33E doT E3o] 9 o] ozl 7Y W EE 7Y
Zh AR ZRAAERY 8481 Ax 2 HH(collaboration) S FEAIAN FIHO
2 24 BEHE B¢ A dA 72 #ujehs SwHdA o AAYe] ata ad
Atk Phillips and Meeker(2000)1= B2B vl &E#o]27} x££l o]§ 8 Y5 5 QL E
7FestAl siFe A A YHo] Collaborationo}2kil AF 3%tk

eH|ZUA @73 olddx 713 o] PHolgke MWL EAstn A olAAR] AF
Hd 233 H¥(coordination)olBh= MNEL FE FF YENA AdA FFAS A=V
A, AZ7IAH 75 QAE Tl AF 8, FE L AL FE FRY F£FHY FH)
ojFo|AE AL Tt AU AU, H7|AH W= ev]2Y2 87 819 Collaboration
ol& Yl 71k 7l B3 V1Y B & FYIY WY dS o BA B
A7 d8E B3 7Y MAAEE FYshe A Uit weky v)@e FR wug
o HAE FHoldel, AT Ad uie o AR Ex A 3] JdERE Yad o
7 ARE HARRICE 2@, ARoe AAAEDY P FEOE JeEe e
Hejo} 22 M2 AR AxEE 1 WY/l HoisA ok

AAZ, olzgk A7 9] Collaboratione o] Aol A F2AH1 ot &
B9, AFFAM 4 = GM, Ford, Daimler Chrysler, Renault, Nissan3} 2+ F8 AAAE
o} Covisintzhe 359 wAEHo|2E FEdd, 289 QY FFAY Bzl AAE
Mg FFo8 FARAL 7|¢ 84 ZRAEF FFOE Y= AL B F o
37 AZ AdoIM%E vlE7FR] 2 Boeing, Lockheed Martin Corporation, BAE SYSTEMS,
Raytheon Company 5©| Exostar2l= @-F R I (aerospace and defense: A&D) ¥¥ B2B
ntfE o] 28 At A2 19 Collaborationd YT =& F1&IL Qi) o9 vk
g HEeje] o2 RosertaNeto| A= AR} H-F(electronic component), AH. 7] &(information
technology), ¥F=A| A2 (semiconductor manufacturing) AFJel|A419] Collaboration® 43}
7171 98 FAHA Z2AX BES sk 4 93 ok

A= o] =Rl MEL eH]l2YA 87 dloA 71E] ZAYrIHEe] o 354 vl
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EHol2E FH57] ¥ 43 €HE TE FAE A, BF oud 87 sl A
T HYE e Aol FEAE A2Y delgs AlE#H o Msystem dynamics
simulation) & F3l] WUz} gt} BF, & =F& ZYAE 19 Collaboration] Y4
& AAE Kim2002)9) A2¥ tholligx AlE#eld ByE vwtez dto TSI
th ¥ =89 F8¢ /M & Kim2002)9] 23§ 2102 3l olFojzien, 71YE &
BelAY EFES AxY HEAH 59 Y B4 B 4% HrE IR §F
g 78 2yg gAsiglon, B3 47t Wgd oE HH3t £AE wejstd AgFe
ZA, A8l o H3 gaEAgE =&

n. 28 1§
1. 4% ## (Collaboration)

B 2#oA Collaboration®] Ze /Mde g AL 4 e 2AH HH(coordination)
o thalA AFEn Uk Malone and Crowston(1994)& ZA 7 PH3 #AE 71& B

2¢ AFE F3computer science), =& ©]Forganization theory), ZA T R ZH P73
(economics and operations research)®] A 37} 4Hoz FE-at e sk

=3 A9t @ 999 &Y FF VENA 495 dEd B FHdAN 24
AL 3o AT 928 FHT Ik Kim(2000), Sox, et al. (1997)% Whang(1995)&
A&HQ FF EQD AFE F87] AFAM FAAE T A71HA AEFH @A
e 243 go] Wasitn AAE gtk 71&9] I dTlN FF MENI 4
Mol AT YL EAT $I4 ol g JHATdET ST olH ¥ 2} FHL
ZA3} ¥)§ Z%(Lau and Lau 1994, Ingene and parry 1995, Baiman, et al. 2000), 'g7] A
7} ZW(Hartley, et al. 1997), Wig ¥ F3 B4 Z¥(Reyniers and Tapiero 1995), AF 7}
W Aa} ZH(Clark 1989), Bullwhip B3 7t ZW(Lee, et al. 1997)014 & 7FA A
gt

3 Palar and Weng(1997)& &2 FHF719] AEd oA Ay 34 F-5Y 43
ZA3 o] AAHQ o]Y& F= 2AE AMNBIUIL, Lee, et al(200002 AU HFEH
RIS S48 7Hd B Sprice procection’ 247 ¥ AUFOR 485 g
wEyen, 2t FAE 7t AR FFE B TFMENI AW HEEE BAFAU
thLee, So and Tang 2000, Raghunathan 2000, Xu, et al. 2001).
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F2 ol2g 7 VENZ ¥ =A% gL £33 UL ol zedY o9
2] ZAAEFH Collaboration® FE3H] Baumol(2001)€ o A7IR 8] FHH <l 74 &
I3t AHd 243 ¥ Ao g, 44 7IHE ¢ £EAHY ¥4 B gy =2
AL A A BEAHT 4B Tgol BUL AT EF Cross2000)F eH]2UAE
V1€ FH VIENZY W Wz 7 A EE A YHAE o|FE weke
A A&

2. eCollaboration2| &1}

Keskinocak and Tayur(2001)& eH]Z2UA3HE %319 71534 € Collaboration?] HE|E
o 2 271A 2 Yehifinh

AAA @49 Collaboration HE. &f % 28 A2 Ho] 70| &4lo] A
73 e ARE EdF Y glo] ¥/ FRdle A L2, Wal-Mart7} RetailLink System
& B3 28 FFAEANA wof dolEE TR/ 2ol ¥ vt o). olH FHY F
& T8 AFe] FHd(transparency)©] ©]F0]A) 7 = H(Phillips and Meeker 2000), BE
Zozrge] FHE ARE 7P JAMEAE A =Y, dAFeE 5& 7HEE BA
U e F39 AFE AFse §9 P AlAA Ha, d3 FYAH digivie] 4
opdel Al AAZE €A o] ok Ax 2E UM olHF AlFe] FHAAE s
A #AE FE wiA7L vk2 dElejtt

F AT e a@sHE ARV} old FF HEHAY REUVE T §HE 53
45 7kjointly developed)¥]= ¥ EfS] Collaborationo]t}. YutA o2 o)gj§ AR ule
o AF Aol AvjAe] g9 BAE dlolElol, AR LTANEE 4T Al
8 B8 dobdlol A 7 HEAZY & R EA FA%e] AAF FENY,
T8 dFo o]} Pt

B =M E A HAZ AFE FA471Y ol TRHE FEE 5 Collaboration?] §
ANE FF VENA A& 3Ksupply chain optimization)2}l 3L, AS JdEE Frne}
M= 883 AF 7'Hcollaborative product development)B= £o0]2 H 372 §
t},
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M. A|AE ClOJLHR|A 28l (A System Dynamics Model)

B EF YL Kim(2002)9 Collaboration Profit Model& 7Wto2 & ¥4 »y
(extended modeholtt. £ =ForMe st 7|do] AHA A AAsh= A& S
Kim(2002)8] B¥3= 2], g el oA vl 2o 2748 BA7Ie] SAE
U3 7HRE I oo iR AEUAE DY RIHE Tl Uehiol F8 AA ¥eE
Atole] A9 AetetAloptimal dynamics)E WYt o|& $iA o] EEAAE A2Y
golygx Agdold AZEH Q] Vensim® 22 FAE 2EY AT

<ag 1>& o] Rde F8F RHFE 7 FHUA BAE WY ¥ (nfluence
diagram)©|t}.
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Ao wjRaled FAEHA ®rk FA2 Qs FAEHE VI9F A enl2UL HFLE
FF VEYZ E&BKsupply chain optimization)E B¢ H|-§ A, E& Y3 AF AL
(collaborative product development)S E3+ &89 Huf 5o AHE Be{dodA He
g A olo] wat 719 A" dAHA =, Z 7IdE FdH AAHA wet A
3 7199 HEAE A Fort AAHA Bk E=F olgF A oo TR o=
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A= HlEsld B4 71dE0] A ev]2U2 Ao B vl oA A $9o
WAEA Hed, ol vilEd s #Y YL 7 o] 7|9 % nledl2 BujaiAl
ok & /b 719 A7 div] A2 Y ev]2Y 2 o] E £ A 2499 e
Hl2Y 2o 71§ Fro] W 99 2717 YHM £E F/H0E £ e, id 7
do] F7t 7l wdet 71ge F& Aol F7EA Hol, ev]2Ysd] i Fas} o
Al o]FoAA drk EF E 71 A en]2Y2 JEe] g FejMe iAol
sl vl gol AAEE A7 dojuAl He, Y Y en|2U2 Ao e
A A FEE F7FHLEM HA Y& T/ 94 njslool & Fad &
HoZ2 ZAAY JAEA WES] ev|2Hx F2; A7t A9 JAEAY F3E
ol Rt Apde] i

Phillips and Meeker(2000)% Atdol W& ed]2U2 Ao AP L YehlE 7|EL
A ES BFES A E(standardized produc)$} 7}, H|§, FF, 58 59 ¥ EFA(volatility)2]
27INE AMAFEIL, o] F 7HA Tlee]l BF ¥ Aol AAIRY Aulreal time trading)ol]
7 Ags Aol it webd B delME A BA wE FES §l9 §F
3t AES A MFEARY F 7HA 718l wet BRdtaa @

9] FYEE 7oz Aag ol s AlEEHo|HE FHIA Hed), 3 o8
T3t drIgol o= AEY FELE AT Al ev]ZU 20 7 FRE #of 3
Ao g FAg e Bl wet en]2UAste] o] oA OE AUA
e ZAE 718 2Y5 HH3 2¥E F3 fEsA vt

o] Rele] MutHol A3} EAs th3 o] Yehfolzich

Maximize {Firm's Profit}
Subject to{Dynamic Constraint}
By Changing {Firm's Allocation Propensity}
As Varying {Competitor's Allocation Propensity}
{Standardize Process, Market Volatility}

V. 21t 3 sl

<ad 2>, <a¥ 3>AME F 3R 7199 T A% o Al 71 A AA
o 58 E¥Y "otk <a¥ 2> & W, A T Ao s du gz
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A4 o] 2HZI} A2 BEEW AL & w, FoX AR Fab gl 2t 719
2g Jysle F3 £ 4ge] EAdtke AL & & Utk AT Ao 7
A7} A 24h9] ev|ZU2o] Bo| £ o B o]de dA due F9 43P
AR 28R G AL ¢ F Atk B <Y 3> 4 QY ed|2Y2dl i@
=27 Boha A B2 A A9 Bt FkeAE dethe AHE HAFH, 25,
A9l Ao A T o] EASA Eot-

A% A4 7199 gYsk) Fe A A9 qFAN PPk A A qFS
7197 283, P FHAW A Fshe A¢ ZF JAvt FA A =W, & T
Zzte} 719EE 19 AL WEE FrHcl drke AHE & 7 AT
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<3 4>oME= AR A ev]ZUzo] thF F2b ¥ debAel met 714
22 JYSAAZE AQuE 95 ez glen, dE EoRd Age 71ge A
29 ed]Z2UAE $81A AH £ AL 58%~67%E FASL, 1 YHAE A9
eH|ZUA Ao ESE ok FEo| =T

<3 s>& HAe B2 Aol ZAHNE W] AL FHES FE 4HE A
2, Q714 719 A9l BF A EAL ABABY FA el WA ARHL o]& <
gl Aejol A o|Fox]7] Wi, BE Zgo] lolA 719 Av BAARY F2 4%E
doko 2g 4 ok



92 TEI AAHCIOILYA 27, MM H23 2001,

4.500€ +08
\ 4.000E+08 | & T

\ 3.800E+06 - e Wonith{A]

038 — 3.000E+08 | ~m--Wealth{B]
\\ a ola

038 2.500€E+08 |

\ / 2.000E+08 [

0.34 p—rrr t.500E+06 [
1.000E+06 -

0.4 02 03 04 05 06 07 08 0.9 8 000E +05
Ap(8)

°
° &
HOES

|

Optimal AP{A]

0.32

¢t 02 03 04 05 08 07 08 0.9
AP[B]

(38 4 2 AP (8 5) &M oAlZH0| wE &

T —

THE A 54 webA 7199 oAb Aol oA BEAEXE AnE

<I¥ 6>z 719 A7F A]] 24l evlz2yze] BT Bo] Falske 71¢jo)1, V)
A B7F AReA o HFE F& 7ol MR o, A]] BAd] we} o) FEI} of
FA AL A E AR Aotk &7]A BE AFo| TeAArt EFF YU, A
o B R BHUA] AX enl2Y29 AAYo] BFE &L A9 F 7)Y BF v}
FEE olg dA HE e B 5 Atk BE AFe d5Ho] Fopr en]zU2ss}
ojFoiRHEE 1 o]Ho] 22 el A Ao YRk Ao G AFee
Rol vpoo, w2 22t € Hol e A4t A4 449 e 278 Ao
W A8 HAFD, 0 $e Atde g R £3589 Fo]9o] Yedth <ad
7> <y 6>oX9 7|EE e g g A EEE 1Yot

(APJAI=0.3, AP[BI=0.1)  Wealth

H20.8
o A: 2.09M | A:  3.76M :
o B: 2.23M | B:  2.95M D o
s Total: 4.32M | Total: 6.71M ;-
5 y -
@ A: 1.28M A: 2.35M -
2 8: 1.38M | B: 1.84M 2 v
o ¢ Moo
& Total: 2.66M Total: 4.19M L s S
L=O2 bkt Vehutiry
L=0.2  Market Volatility H=0.8
(OE 6) MY Mol mE 8 (O3 7N A B30 oE Mol 8

<3¥ 8>~<a¥ 11> FAATL A4 AU eH]ZUzo] diF T8 HA e
e BAAR] Z¢- W] FHAQA B Hfol ol HHe Bx g
o} g F& Yebd 2ol

<714 8>3 <I¥ 10> B 7[99 FF £z} e FE3} YTk 954
o Axol e} gEHAE A& £ 57 A% WEHol EFE Y ev]2Y2d] i



elZLIA RN AW I G 28 93

T2t wFo] FolAA Hew, AF WEAY0] Avke AL ed|2YL Ao Atk
Ag duisteg, Bt Ag] Ale] FHol o] oA He etk E, F 1”&
oladtd ARt P A A g B} go| TS Aol $i, W B
A7h wjEb ol Aiel Aol Hrh @ol Fxigte Aol U e yehiew, ¥
F 7199 Aglel g FA7F 439 £EE a7E0E 4 E 5 Ao

b

L Volaliy
e i [e—01
S ;.03
L w05
|07
04 F— - 08

Optimal AP{A]
©
o
|
i

0.1 0.3 0.8 0.7 0.9
Process

(12 8) = AP (BHEF ZWXp

; 0.7 e o e i o e

o
3

Volankly

E e 0.1

0 . =03
?‘ s —~-0.5)
€ W“ 0.7
8 04 " -»-09

o
w

0.1 0.3 0.5 0.7 09 03 0.5 07 09
Process Standardized Process

(23 10) 21X AP (Y2X ZYx) (23 1) ZH AP ME 2 (BN ZYKD

E <3y 9> <y 11>94E EEoel HEAY J5I) BF 5E&5E 719 o
Qo] Z7hshe A%E BT Sloh

V.HEB

AZ7A N2d ol Aggol A 8 B 7HA AXEE d& 7t UUTH

S A 2] ev]2U2o] ¥ T 2L 34719 3 HH(Collaboration)E F5
of AN oleo] FAHE A& &+ AUtk EF A ole HuiF AAFE 7YY
ed|ZUA B Falol] gt gl WHo] EASA Tk F, 74 VIYEL HF H=



94 R AAWCIOIYA AT, M2H 28 2001, 1

27 38 luigke AY AdY enl2Y2geis shte] BRE 93 Y WaAo)
on, oo ma} 2T A AYe evlzUx A3 e A8 FHE AU HH3
Fulsteiol gk R, FAAI A9 AL WY g5 diEf o= AE FejA o
2 ZRE o) g A AAFE AU Wi Y3o] Eekxiol ¥rhe AL ¢ F U

EES} A=Y WEAY T4 A B4 mEME A0 % g aap) gekye
& 7 Ut dE Eo] AFol TEAXIL BESE L, WEA0 & A, & eM]ZY2
37F golsta O FAgol 2 Aol BA7IY e A ALY ev]zuzo] did ¥
9l ojo] 7} wL A& ¥ 7} Ak 53] A9 AT Fo} ev|2Y23E &
& A AHe] o]9] ¥F heAe]l A Aol oME AN 2229 e AR F
Aol Fdl WFE Folof @t

o] R¥L E& ¥MFU EF, B I8 19 WA oA 47 7k k8 e s,
AA A8E JHHOE g RYon g o SAEE ZIXA Ed. AW, AR
F Heoly FouE 943 59 249 o ZEAM AA A8E o83t Ko} €43
Y FUE wkgst] AFUCE, ofF U AL BY4E FY o9 AAEE A&
F A& Aol



ed| =LA #A0 JHOIYL YW 2H 95

[ a8 ]

Baiman, 8., P. E. Fischer, and M. V. Rajan (2000). "Information, contracting, and quality costs”
Management Science, 46, 6, 776-789.

Baumol, W. J. (2001). "When is inter-firm coordination beneficial: The case of innovation"
International Journal of Industrial Organization, 19, 727-737.

Clark, K. B. (1989). "Project scope and project performance: The effect of parts strategy and
supplier involvement on product development." Management Science, 35, 1247-1263.

Cross, G. J. (2000). "How e-business is transforming supply chain management." IEEE Engineering
Management Review, Third Quarter, 17-19.

Hartley, J. L., B. J. Zirger, and R. R. Kamath (1997). "Managing the buyer-supplier interface for
on-time performance in product development." Jowrnal of Operarions Managemens, 15, 57-70.

Ingene, C. A. and M. E. Bergen (1997). "Channel coordination when retailers compete." Marketing
Science, 14, 360-377.

Keskinocak, P. and S. Tayur (2001). "Quantitative analysis for internet-enabled supply chains"
Interfaces, 31, 2, 70-89.

Kim, B. (2000). "Coordinating an innovation in supply chain management." Eurgpean Journal of
Operational Research, 123, 568-584.

Kim, B. (2002). "Competitors' collaboration: A system dynamics perspective on the collaboration
profit model." (3= A" tolula dF, AH2@ 1%

Lau, H. and A. H. Lau (1994). "Coordinating two suppliers with offsercing lead time and price
performance.” Journal of Operations Management, 11, 327-337.

Lee, H. L., V. Padmanabhan, and S. Whang (1997). "Information distortion in a supply chain:
The bullwhip effect.” Management Science, 43, 546-558.

Lee, H. L, V. Padmanabhan, T. A. Taylor, and S. Whang (2000). "Price protection in the
personal computer industry” Management Science, 46, 4, 467-482.

Lee, H. L., K. C. So, C. S. Tang (2000). "The value of information sharing in a two-level supply
chain" Management Science, 46, 5, 626-643.

Palar, M. and Z. K. Weng (1997). "Designing a firm's coordinated manufacturing and supply
decisions with short product life cycles" Management Science, 43, 10, 1329-1344.

Phillips, C. and M. Meeker (2000). The B2B Internet Reporr: Collaborative Commerce, Morgan
Stanley Dean Witter, North America.



96 THS AlAHCIOIRIA ¢, HRW XR2E 2001, 11

Raghunathan, S. (2001). "Information sharing in a supply chain: A note on its value when demand
is nonstationary" Management Science, 47, 4, 605-610.

Reyniers, D. J. and C. S. Tapiero (1995). “The delivery and control of quality in supplier-producer
contracts." Managemens Sciemce, 43, 9, 1189-1197,

Whang, 8. (1995). "Coordination in operations: A taxonomy." Journal of Operations Management, 12,
413-422.

Xu, K., Y. Dong and P. Evers (2001). "Towards better coordination of the supply chain." 37,
35-54.



