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Abstract

This paper adopts a systemic perspective to explore how interlocked decisions and actions
by different industrial sectors contribute to the growth dynamics of online game Industry
in Taiwan. A system dynamics model, comprising of R&D activities, game agency, game
players, and a variety of games in the markets, etc., is built to illuminate essential mechanisms
underlying the industrial growth dynamics. With a series of simulation experiments, it is
found that multiple positive feedbacks loops, delayed capacity expansion of R&D activities,
competitions of Taiwan domestic games and games from abroad, and a limited online game
market together lead to a rapid but stagnated growth of Taiwan online game industry. The online
game market, driven by several positive feedback loops, i.e. network effects in game player
networks, grew so rapidly that it reached its limited size in 5 years. Domestic online game
industry with necessary lead times and delays in R&D activities and capacity expansion process
was failed to earn the market before the market reached its limit. From a feedback perspective,
the stagnated growth of domestic online game industry is found to be resulted from the complex
and dynamic interactions between the rapid growth of online game market and the delayed

capacity expansion of online game industry as a whole.
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AR c MAEEBERNART S  CSHRBEVEABAABRRXERZIMYEEHRF - B
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Rk AR T B R A A R R A IE IR o B R R IR R R OIER AR MIES T 0 K&
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B Moy B REE > A BIARIVRN AR PR35 & E o kR Y F R EE
A EAR R e o

434 4% B (online game) & WA ey IS MR 2 ¥ > HAIR AR TTEN TR
Mo AR L —E RN A $3#E (Meagher and Teo 2005; Lee, et al. 2004; Zhu and
Wang 2005; Cheng, Kao, and Lin 2004; Z= Bt 2006; FR& XM R F X 2003) © P8 4488 i
BRI RARE DA ARG EHBRAIRE - 8T E S0 AR R IE RN R
XMEAGC - ACLEERBEPHULRMA Y F Yl iTE&ETY » EHEARS A EHE
L HAT 0 S 4R o HATR IR RFI AR IR T HERILIR B a2 MRRTAEBA &
PRHBITABAM Z S > % — B4 LIRS HER o B AT L H S RET
BMET EEEALE 0 ¥ XA BMMORPG(Massive Multi-player Online Role Playing
Game) xMMOG(Massive Multi-player Online Game) °

& % A 3% 4 B (MMORPG) #9242 B 1999 F » £2000F Bp £ i% T #7 & H4.81& Ty
AEAL R Byt S48 B A RS TR A E 0 E SN R o MR E3-4F MR B 6 B B
W ERAMRR - B1-1~1-530 T &5 WEBERAFEMA  BERNAEE -« #HE
o FEEAR A BHERLAI O REER BEPALERLMEFHE S — LT wE1-1
1-2F2 1-3 P 88 7 04 71 37 ik e 3k AR B2 AR 48 4 < 2001-2003 4F M a5k & ik » 20034 1A
BT RARBREEZBERKGFORT - —2ERREARZHE LS HFHFIETA
A B1-SI8 R A G B ERER TP 0 BB RARLKIETOR » L F A5 B % E R
% REEAUBBRAEAENEERFHT - 6 o LB RS RETREM LML
B 930% W B 2 BRKAF AR o Lo 0 BUFBURARAN NI 5 R E 0 R
HAGERANBAREG LHBAE L LR FA T TR0 BE - AFFRG B 6B IR
HETEREREREETA WL RKERFHE? MaAZ L RKAEFHE
WRFL A FRZEMAZ 0 ROF KRR & LR E(Maruyama 1963; Masuch 1985; Forrester
1994a; Senge 1990; Weick 1979)s§ & ¥ sk BAZ & P i Bty 3 8% — B4 4 » it
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] A 4 74 U5 B AR B 09 BIF 2 0 S AR R AR AR AN (D) I RAT & 094K 5t » F4eCharlton and
Danforth(2007) * Choi and Kim(2004) * Hsu and Lu(2004)  Lee, et al.(2004) ~ & & 3% ¥ 4K Bl
42(2004) ~ Whang(2003) ~ Kim, et al.(2002) ~ BR1&42(2002)% ; (2)#5 Bk 48 5 % o) AR L 77
¥4 R kR0 #l4wMaclnnes and Hu(2007) * Meagher and Teo(2005) ~ FR & (&95) ~ &
HiE (R93) ~ MfE (R92) ~ w#4E (RI91) ¥ 5 (3)T ¥ #z# AL A (diffusion model)
897 % » 4#4rZhu and Wang(2005) * Cheng, Kao, and Lin(2004)% ; (4)8: J& 4 & &1F Bl 4% >
flde e (R92) ~ BB RELH & H(2005) ~ &ag (R92) ~ RER (R94) ~ Ft
B (2006) ~ FRE LR F X (2003)%F 5 (5)#ER AL &= - Flmw B (RI1) ~ ki
(R93) ~ RREMERI(2005)% o 338 Tk R AR AL oY 48 B A A BH 5 KA T A48 5%
HWERAE R (RIGAFREGFaRN) » AR EREERREANEZHK
H = B B R B AR 0GRS R AR S o

Seoh o HE 5B IT R X M) 6 B 4% °T AL & — {8 i #t 49 ¥& (Shapiro and Varian 1999) °
b 47 BB 42 i S A8 B F g2 #5048 38 2 (network effects) 2K, 41 3R M (externalities) 89 54 35 A B
KAV 4L E FE RO B T #E - 4% Katz and Shapiro(1985) ¥ 4834 41 314 649 & &,
L TAERMERITERGR  SEAMEE SR RAEE SRR B mIEm,  B18
ATHRRET S WA S F R AR KR L 0 Pl R PTE N 89QWERTY K 42
fE AR M - VHSSRF #(Arthur 1994) ~ B3R E1E £ A 4 office 3k B + 4R 4855 4|
BE - Av4gsh o AW % o Arthur(1989, 1994) » Katz and Shapiro(1994)
Sterman(2000)  Sterman, et al.(2007)% 15 & B % 48 5% 41 3% 4 64 1E &) 18] 4% (positive feedbacks)
YER o @ 5 3745 2 (lock-in) ¥ 74 42 48 1% (path dependence)#9 % & » ) ik, £ & & A& B
BIME O FEF 4R o A8 BIPT 28 BARSLIE — RN 8] TAH A KAR S ~ RBIRAER - K Z
REMESHBE T X 0 B TR ARG ES AT RFEY > B8 hEL T
M E o 04 HE B P B0 M R AT 35 51% 9 (Spence 1981; Shapiro and Varian 1999; Fudenberg
and Tirole 1983; 2000; Park and Van Alstyne 2005) °

A 3E R R A B K SN IRME I R 0 R BUAE T 5 04 Pk Ak T A BV R T By S B4R b -
AT AR E &L R MATRT] B S IR 0 W kL —
By Aoy —FE R A EFY  FAEE X AR - m RS KRR R R R
% o MBMBHF M T > BRI HIMRAEGEKREZIE  CARLE—RBERRII S0
TR REBRAE TRRYERLS > BRAHARATELETZHRI S R E
%R AN 0 A B — B R P R B T e R (MBAE 3R P T AE L S RA
BRBIMR ) - mHER A A R i R 0 o

Rifn > IR TS W HERAE F0A L CoiiFiE - & E R kL8
THIEERGAE - Flde o (DHILEXAAEE M5 4858 95 B R A7 1 A S e B RAR AR
(Katz and Shapiro 1985; Farrell and Saloner 1986; Economides 1996; Shapiro and Varian 1999)
BRI QBB AR SR LA RN  RARRISUIEAR TS ;s 2HILEK
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HERBEBREEFET>E R QO)HAREERB TGS Loy 28 SR %
Rtk Y ERNELEFS AN HFEF TR B0 TA ST KX ey AF
6) BT IHAE (LR) RE&AEEFERA LR (FusTd) Er2—M@ "¢
¥ R KT  EAAHGRFE ALK (P ABRE - BB PEAMF) -

B MIR R R F R R KR EBR N MR SRR E XM EF 0 BIEARE
i&@%%ﬁ@%%&iom@~#ﬂ%%%%ﬁ%é%léﬁiﬁ%’ﬁ%%ié%
(RAZHR) FEAMIE A EH B EH ZMROME > M ARAY—FEFHALE
AT e — )T f2aE R E P ey (REB XL ) ke AA %ig
TR LRV R EMY (B 12 1-4) - BPERBENSE LM HHF > A X
IR WERHEAE—THRBEOEN (B 1-5) - Bt shEmgadikE 4L
F BB R A EEMARRAREFN R M T 0 ROEE TRE MRS
& 15 U IR B A 09 A Hotk 2 B Bl 4% (systemic interactions) » &AEMER A F AR B
BRAETHEERKRARFOTE -

%~ R T ik

LT EBERAEAERKRAGFOHEMLEE  FRRANESAREEFT E RS0
H oy R A M PTG LB MG e BRI A BRE o BEILE
FHABRBURBURSF » PR B E EREGH RO EREN AR ZIBE MR &
FEEBEEIR o ST M A AR 0 RUFRAEA & 5B /1 % (System Dynamics)(Forrester 1994a)
RAEMILH o R REBE LT RE LB MR mIEM GRS
AT BAE > R BT WA RS M R ERE B EEHNERERE TR
251k (Yin 1994; Glaser and Strauss 1967; Lincoln and Guba 1985) » & 4.8 1 &3t T — 18 £
BN TR HARAFEA RGN BTN AGE R ERHAG TR RAIE
T — B AR R -

HREZSWAMEET - B4 BBESEAHBEIFRGRE > WS ER TR
EEGREES o LR EAEERKOE IR F 0 AR B YRR A R 4R
AR c BT R E L RBICEA BAERE L 0 3t HARST = A 2 A% L 8y B 47 4 =
o B R B A% o s A% 0 VA B R e A% B S M R R R KON RIS SR Bl e E AR A AR 0 A&
AMBOR P ERES -

— EHER
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THREEH Pl b B ERBGRAEERHLE S EEGRA G FERE  HRES
B LR BB AAAMALEARRE (FlloERERMEAREE ERATEALHARR
%) RBENAMOIRE o o AHEMFSBERAERITSE  TEHMAMOEREFR
AW AR REBH W RE N LA R REETHE 0 B ERAMTEH S
A S H R OIITH R BRARESHTNEETRE » FRE AN ET
P BRI B0.5S~1 I 0 SFHREABI19K o Lk 0 HH EEAR RBERITR
WA B AR WA FG RS R SRR AIEA c TERNEERERARA
AEXBEERLEE I AHTHAT = A THHRR 5 KB EH N B Ao A B 5| 5
(Yin 1994) » B R EF X E B R A FLEBACRIE GBI T K ilAT -

“REESNEEEMET

RGO N FHER (%) B ERERE G T AME SRR ET  (DEF
BEAB Y QBEBREAMOEA ; QO)E L HFILREA ; (4)B K FZ T B 5 (Forrester
1961; 1994b; Sterman 2000) © 4R fE 3t —#E XEREAZ » LIALEFH KXY B 04 - R Bp2E
R RITMEN I RITE - RAARAEGEEREREERERERFHRAE OB
0 KRR B A A ER LR K BRAZ - b aie Rk ey B B IT 4 L0 R I8 K6k
,rjz °

BMEABEAER T RIHARMMENEERKEBRZTROERZ &G EE
ATRRZW TR R 2 R EERE > A FAELEXPTE A RE - AT
i 6y B R B A% AR 5 1 AR AR A BT ] U 049 B A8 4T & (endogenous) * M IEd R ARG Sh A F
Bt & % (exogenous) © ¥ BEa) T B AW AEZZHRNER > AP aEdEHAKR KR
(aggregation level) L R Z $hey 3 - o — AR RET X - @ F&H  FFEH
GHAEREAMGRE - FHOEMB AR E MR EAHARKAEEET A EAAR
By BB ER AR TE AT BF AN E R RARMH  HEEOTE R
RMTHE o AT FEBAIEERY T XEIT > BREFHGBL T TRRABRET
Fl A & 09 R AR~ PSRRI B AR BR R -

BB E S A EERKO TR ERBRARZ FRE X ImA KT 0 B4R
Bt A T A Vensim(2003) 3 52 ik & 7T 4T ERGBEBE 09 ALY o 2 5 B ALBEA 09 £ B T4
O ABPOFTRAMEEMEEBRB T HHAF > EHETLEOMBEARSE
A AR EATTIGAESE - MERA P oy A2 K ARER TG R RAITS > S EA4E
LA RE R T TR E - RN ERHEET X - REAEE LR AL
BELE > WAFERACRIEEBAG TR T RXET > RTHEMEA & F R EFaf
MAR SRR BB RABRB R ERMS T TR ETH - M S
AHF RARYIE Graham(1980) ¥ Hamilton(1980) 4 7 ik 17 B » S AE=F R IR A AT $AE @ —
RHBEGBRBEEHE o FE REBLEHEFEBLEHT  —f AR ERE
mAAE Bl R Y IEE LR BB R GEgAMAEEH) F i ZdMHET
TR AE S M4 e ST (RIE A 3R - B AE BB 0 AL o B A -
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BoFg ety s @B RAEEROA  HRFERAT S wHEBEHTHMH AT
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Bed A A RPIPTREF B EITS » BB A R o 5 28R E R B
WS RRAE = - £k g¢§@ﬁﬂ7u%%%%ﬁﬁA%Wu”w N 8

JE R M6 AR FE (Forrester 1961) » LR » 242 4 S HMMBENEREB AL A&
09 IR AR AT B AR S AR L RANS BF é‘] 7 R vA st FLF88] 64 (Sterman 1994; Simon 1996;
Thompson 1967; Forrester 1961; 1994) o & /m £ XA Bl 7E 7T & 64 By A8 R A2 92 P9 £ SEAF 18
A2 P0G B 17+ B8 T IEALE R AT R 04T & SN 69 BABHEIR ) & Je AT EAE T A

AATLEOGHERER - AR PHAMTRE LB TR ETHH > RETH S ERAER
BoMBEIAATHBRFSE  AEAZOBEAER TR - EILBRRMEAHTHL 0
ARG IE SR A IO AR E @agIRE o I BT H 5 - 5B AER o R BIEAT
BERV R Y RERR > LIEB A AT S S RZI M ZHHG  HERSFHMAARH KK
JRAZPT AT 0 405 AR FE o

P bR 0 BRIE L 0 AF R R 6 R A B ) R K 0 A UM (validity) 2 5
XA RMR1Z S o) K _E (Forrester 1971/1985; Forrester and Senge 1980; Meadows and
Robinson 1985; 2002; Sterman 2002) * 4% X 64 # 2 M 3 S AR AF 90 1 4T & H BIZ F A0
oA L AEFFHAYMEEARTRATHATHREAREZNRARIELEE S B
B X ER BN TR L EAL R E - [BEFEK(modeling) ¥ oy 4T > L JBAF
B AKRT BB 0T HHMN - FABKERAESEHE  RTARANERIITLEZ M
Z W B B 6 A K 8915 0 (Sterman 2002; Forrester 1971; 1985; Forrester and Senge
1980) ° R 4% 48 B #7F % 44 & %& (Forrester 1968; Bell and Senge 1980; Forrester and Senge 1980;
Augusto A. Legasto and Maciariello 1980; Barlas 1996) » A#F 72 #5048 X o AR % 1848 F 71
FLAIEAT ¢ 1 K7 P A M (endogenous) sy AR R A » kOB E A A ALK NG HE
REE 5 2B X0y 5 A2 XA RRIATH R FAT L - FRMHARIT R P TR F R
Brg ey 5 3. bt X o 0y By AR AT & P AT LR 0 By AT & v B LA Skt 5 4B K b A2
AMEFOHER a0 — 8 SHREROBEMGRS » 2R ARG FRS
BE o W AEENRKRIFEGHE - LRAIFRATHOEE - 7B RMLETTHEX
B9 A% AR RS~ s 1A R 3K 9 S BOBURS M R S M AR AR Y 84 58 B 14 (robustness)(Forrester and
Senge 1980; Sterman 2000; Homer 1983) °
gl EBARPTH BN MG MR E e R kI FHE o 3 BT

WAMBRNTE  FOHRMEZR/MEZRANIKT BB ARBEART BN L

AEHEIL A B9 AT & 2 [ 04 B R B 1% (Forrester 1968; Sterman 1994; Senge 1990 ) °
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