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ABSTRACT

The existence of network is indeed the single most important factor that brings about
new business phenomena in the new digital economy, especially in the IT industry.
Network effect refers to a phenomenon that the increase in size of the network leads to
increased network value and user utility, It determines the competitive structure of an
industry and the performances of industry competitors (Shapiro and Varian, 1999). The
phenomenon of increasing returns and winner-take-all enjoyed by the early winner in the
competition can be attributed to the existence of positive feedback which increases the
value of network and induces more users into join the network (Arthur, 1996; Shapiro
and Varian, 1999; Song and Lee, 2003).

This research attempts to shed light on the topic of innovation and competitive strategy
of network-based industries. We analyze the case of the Korean mobile communications
industry, in which a shift in technological paradigm from 2G to 3G brought new changes
to the competitive structure of the industry. The Korean mobile communications industry
makes an ideal case for analysis since it is an industry whose value is inherently
dependent upon its user network. It is characterized by the typical increasing returns, in
which a monopolizing player is enjoying firstmover's network effects. Because of the
existence of network in the mobile communications industry, latecomers  disruptive
innovations could not outcompete the incumbent s sustaining innovations, The
contribution of this research lies in laying a groundwork for future studies by introducing
a numerical simulation model to analyze the complexity theory and network effect.

Key words : Network topology, Network effect, Disruptive/Incremental innovation, Complementary
assets, Switching costs, Lock—in
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AP Ax 71l BASHE A Al fxIE &4 7] HEixe AP W3t
o] 355 ARl A& R dgallof gt spARE 7IE AiE HzRle] A 3
A7 BiAE 8AE AMF AL 2oldtAl =HAE ul, V&Y B[R AEA
(path-dependency)V9] o2 1 wHslo] Al&sla HgHog g 2 4A &
2 Ao}, EHAFA slollre 4 712 & SHe o &, 13 vESA &
A2 FaAF] HHo] Afsh= Y FX& HolAl Hol AuiFARIATT 28 H
3, ol AR 73AF Agjel uhE ARbE YAl FA Aol AEHE e HAF
Al Ft.

At AR 9 AR A AlgAke] B 71Edd FEEY e AuiEAARY] 1H
A HEHT FFES £l oA FAlos Aile] AHAHY UEHZ dFHe
st B4 84 81 ApiEE FEEA sk @S HelA Aot o=
a2 71E AR 2 AMEE AR S 719 Auild dRglE Adskele dRE 84
sla] ojn] F&5F Rexpto g 7hd YEYNA a3E sk AR A Az 4,
AR AefEe 71EslslE 848 HelAl "ot ol AiFARGARE WEN 3] A%
TZof gt olshE uigeow 3 YA Mo R A HAESE FAE 7P AR BA
TEE 23 Wsko g olFojzt 4 Qir}

ol =25 g o g B =FoM= 2GoA 3GRe EA&E Y|e X3 LA,
ELI 7I8F AdelMe] A B Ak digk o]2F wiAF e d=olseAl 4
A AHE THE B8 @3] Btk 3GE Y T sl viEo| AYAIR] KPS
AlFel 74 odslid HAl olo tidshe SKTS HilH HAle 2 =FolA AlAst
o]23] el UEMZ INE IXoE dtar gl olgl tiEe] 1 UEL I oz}
WELZY ZIX7} AA =T stolsgAliidel 543 AujAAEx o 7k &3t
ZAtaL v B B 972 1 #Eshed A4 Al g0 webA 2 AHEE F3
Hxhe 83 gl HAld) th-gate] HAxihE &8st HZ1A gAlo]l YIEYAH
A stollA zbe= A -84l dis) AdEstas} gt

HER 72E A83t A3 Ao Agt £ Al g7 AFHY AFo] oy
VELZ 719k Ao lo} FElAQ WA oN HEF AAEE AAE Byl oz}, A%

1) 71949 e v, 9F 2 gAraAo) 7149 718 &9 A2 2 I3l &Sl He @
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AEFolAd B Aol o] ke AlFsh= dl 9A] 2 997} dda sl B
Ao B wWEl 27 oA o]FFA AelM YEYR Ao} FHAlo] tigh o] wj
e FESIAL 37oM ghmolgeAl e AH #4& 3l vEYA Aolxe]
A BA AE 2@ Aol olF Fa AR oElA] HAH AullE AR}
A Aol i3 A dEhs @sial 473 dE 9 F& dFe digk =& A
N Aol

II, o]5&4l AHaA vEST ayfel Al

o]FFAl AMulx A AIARIAQ Ao Qi YEYIE JHie g 3= Akl
o}, ol2fgt UES=Z 7INF AL 17 TR FE FW oz F, 7HH4 JIEYA
a2 FEA|Fe] Ho] Aysl= 4K &5 Kol YHArthur, 1996; Shapiro and
Varian, 1999). 89532 71& 3} &Kol 7€ WEHIY 4, a3 A EY
Ao Aplg FHE 3 FA) FARM AL, AFst7] M vIEYE 595 vige
2 3 Al gigt A2 FHZol Hedlr} o]zt W mel IEYA g3 2 Al
o] 22l w7 sy HuH A} gy,

1. HEY3T §1°] XMoo} X

) UHEAHE g0t MY [ 4 UEHZ &4

YESaE H2e OxE Axlel o), B3] IT Bd 46 ol 7 AuEel o
otk VEda 984 T yEda a7, § AeRel 218 slgle] WER
Y2 ololAL ol WESZ] &3 T AEASY AE ¥AFE AL v,
oefd WENZ AHE HPHQ ave} Ee AR FEE 4 rkKaz and
Shapiro, 1985). A VIEZ &7 vlENI A Zolel) osl 129 Fojo] AR
t w7E oujdt) Aold=e] 1A YEAE o[48 NaeOnol U2HE vl A
ol TR FAYIE BFHL HBHOET Aol AT defrdl wARMSN

MessengenE T2 AH#E 192 558 AL A, AT A5 JH vES= &




7t grodd Aaeta B 4 9lth(lee and Song, 2000).

7 JIEST 23+ H8A(complementary goods) Ei= ReARHcomplementary
assets)o]| o3 YAsHA == AIE onjsict HAAE Alg3t= Al oxEAe] T
G Ho} & 34 JEYT FXE Ad 7IH4E dFE HEAE AFsR s 5718
Qo] AF Zlojar, 1Ae] dAdelr A FHe HAA, olE EH et dESeAlelA
of Al MulAE HdEshA Hol B = 532 JESZ It sk s
8 TXE HoFA "o sl=glofe] A BdkAlel o3t UEYa &9yt o 4y olE
gJAlo)H(killer application)2 24 AT Eg 0] g2 JeR}A H=u ofo]EA(G-Tunes)
E B3 A7le] MP3 3td AlF2 olo]dt(i-Pod)E& AFOZ olF + U=E 7HH JEL
3 a3E Sislshke HekA] 98-E sHA =HU

Urzos AAFo] Exl¢t tE UESNZ 7] ZAo] dolu= A|RRI|ME
HEH AT Z Ao HAsh= 21 UESZ 33yt $831AR, 99 AlFo] gAld o
ol VEYZY AuieEE 3IA7e 7 UEY=7T 593 93-S w3kly] uE
of F 7FA VESA BHE B 1ejstodol & Aojc},

2) JEYA 7X : dXR-AERZJ}X(Watts— Strogatz) 24

WESYA o] 71EdoMx BgAo]Z(Complex Network)o] tjdt g7} o] o]F
A1 Qled], I FoME =9 AEZIEEI) AAEE  FHL APHSmall World) =
B2 12 F713 Axle] gass #elp)Y 8 gt Jdoz Addsict (adgl)
oM E 4 o]l A=0%] B¢ 3t A Ax 2L o]FA FHo] 2fr FHdo] o
2 7} EAshs 72 HY 3 kEolq tE ksof| FANE HaFHUd ARl uig- 2
deladAl F AHlarge World) ¢l A YIEY A (Regular network) F2&7} Fr}. ¢
olx HEE B9 Bl ult 2HFOEH O3t A1EH vEYa 2P s F
=, Bgkol 7K wet TR =rt Fadshed wiel, 7 == 7t i B2 dole v
L wWE £x(log scale)E ZAsHY wWE £58 F2 MAHSmall World)e] Hok(Watts
and Strogatz, 1998). 2R AlA|oA <] A2 B 7] ¢leoje] HT7} dAgo g <s}e]
B B2 Zolg F7dste] Ao Fd HXjF vENA REE/|HUE AR Y
Zchk= Aolgt,

AR 9=-2ERILZ RYe @2 319 FUESo] EAEAAM k= 7he HF
BE o} L2 FL2 AP EFoz A AAE AFHoE vkt A olor]
AT,

et

¥ o
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SEEE
(g 1) = AEZTIX RY (Watts-Strogatz Model)?2)

3) ols&4! MM HERXHT &1t

HEIE AMZ2E tAE ZAL 73 A dagPelry, 12 Y| ES A9 =7|7}
AANHA 1A 287 JYEHAY 7R AR JEHNA &9 A BATEs
AFAE AAsh= 5L AYa Qi)

UESa ade] gt o|&F wiFH HE3lY olgsdl Agdx dFEHe vEHA
A ade} 7K EHE ohgat 2ol FEE 5 Ut olFFAl ZIEAd oA 2=
H 5F AR oA ditE VEN=r) 7EEH] e RFEAPFe] W-CDMAZY AR
o] 229 E¥Fo% AdE AL Y JEHI3 a3t e BATEE AgsHA 2
AE RFar gt Bk oz} o] 79 SMS(Short Message Service)7t AFHARE
Aol HA o} 71dA AulE YEYA Yjoxrt SMS7} 7FsstAl ol AR SMS7L
da] 2554 g A 94 A ENT a3t qiEo] ok vENZ AAe] =27
7} BF0 2 FFL vAV|E slal AHIAE ARIAA R she dFES vAaL e
Ao|c},

V4 JESA 5= R oF) HAlEA e &dE AeojEd, vk A
k= FFAK] Ui oA EAR A9, B 2 3 YEI FRE AW 7IYE AFE
HeP e AlFslaal sl 571800 AZA Ao}, o] YoM E A FAo B
AL o2 EH gkt EEAolde] AlFEe AUISE A3HA =] A (Positive)
o] v 3% YEYA 7t sk A 725 HodFA Jn. old B
At o3t 7Y JIEYa a3l diEZQ Cd2N olFFAl AMulxg A ojEeAlelA

2) Watts, D. J.,(1999), Small Worlds: The Dynamics of Networks between Order and Randomness,
Princeton, NJ: Princeton University Press.

3) 379 &, TH(Norm)&] oju|2 ARg-Ei= ©of



o] FANA HAsh= Aol H=w F3E & 5 U 39 AMH]2 Melond FHsjA
DRM(Digital Rights Management) 2.2 SKI7} 7}X|al Qe o554l AR oA 17 YE
ZE vgo=2 MP3 Playerol] SgHe Au|&7} ojue} =M= HIE + = A
H|AE AlF3itt, o= Melong 3 th#a 5% DRM 7§t 3ouidg ©dr|el ¢
FHOEMN Melonolgl= 429 Mu|2rt HEH Bt 98- 38 sjal s
oM 7HxE FEFo2N 1A FAHAEE Fola A v= AHE ojFo] U= T
A UEHA 3 BaFa Q)

ol¢} o] 7ol YEYA A7} AXHA o] F83 WESZY 7MX7F AR
UESZ 7L 3o BAFEe} AdE AAske A& AW 3Iok(Shapiro and
Varian, 1999). 22|22 IT kel 3lojA AR olsre A2 7S 7HA Al
Agshk=tl oM oA std B 7HA7 e ZieR UENZE AEsta 8%
F Y7t 3k o Yok YEHZ grAdos Qs I 7RV S o B 3 E
HEHA Qo X3EE Ao = d3= 7] AAdM vEHAL] 2Pt Al =
2(winner-take-all)s} a8 AF(increasing retums)& T8 T A= 7Fe e 296

FCHArthur, 1996; Shapiro and Varian, 1999; Song and Lee, 2003).

4) 2&HS YT AY 75

YENT 9} 2Heshe Aol 2] Fges AL MAsia A YEYAS
shaslo] 7)ol Yol EF S Aotsia wAe] ANEHE WHYATIE Aol Fad B
Az BztE 9o geld 2o\ YEYaE Adaos TEs ARIAY} Hl4e
5 84S ZIASHA AHAES AT ZYATIL olfe Folt FEA|Ze) ¥
o] 827} | 7FsAo] EolAn}, or|M eie 48AE WHold U 422 Yolr)
A B B oy Aago] A %A AZHow ZvlEle @S oujdig
(Arthur, 1996). 8% 3 slelie 2718 4471 A4 F=dL A4 Hz AR
A 99 Festoen TugAe} AT A AR dF A AL Eolw X
A AL} ol&g e EHe oA =4 d4E JERA $ti(Shapiro and
Varian, 1999).

dlolizt AlEstn Qi AR AMAE UEQD Gl Saxze] WA 1A
0 HoFI Qi o7} B} ylol: XA MulAE 3 HAE ANF ¥E A
22 AHgAse] Folz <l FHHel AL Gulxl vESIE T23te] 17 yEaE
Sujsla o B AASS BESol: Ao mewans sAA HtebEs 9,
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2007). AP AHE &8 ANAAS dlogo]lx FHow 3 YELIE tS 4 Y
. AREALES vlolHE A HuA] @A He AaIt SUistEY F8AS HES
HoFe B =5 sl =it
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2. HEHA EH| sltollM =44l

Schumpeter(1934, 1950)8] &7| 7= 7|32 ¢35 A3 7idee] 7I&
< AR FHE HIAN 37 Aate 71€ A e 71E AuE AARkEel Al
AUAEL] APS BEAMEE B3ix wolsle FEHE Jehln s-S Esigit
(Tripsas, 1997). ol FAAU gAY FHIE F HogF+= o8 U 7l K &
= AHA AgAEe] ApiEE A & ar, vHE A A e A AYAE
o] 7]& MY B Al ARRIRFES AuiEE okslAlZIa AlEAl AuE-E dH/335
FE k= Aot

olzigt TH A FAl(innovation)2 AE-F-(novel) 272l W (invention)elel= A9
oxl F@ste] Aol e A2E AE/AHE D AYZE- Arhia/u)s Al2"S A4

sh= % g%elths Ae7HA 1 Jlidel &= o] ftth(Burgelman, Christensen et al,

4) NHN JH2t5 A4, vbde - o]FE - 81:(2007), "Aqell ¥l AW ylolwje] Agky A "HAGns
AT, . 10(2): 107-130.



2004). FFA Byt ofJzt =819 Aol APl Uze| gl AEE AEF/ARIEE
A 9AL A AxFog /pEiurie #A gA] g4l Feld xR sideld
(Debenham and Wilkinson, 2006). oo w2} AL AlZF(novel), Aol e
(marketable), A¥E(output)E AEA(leading) 22 AA(create)sl= HF(activities)
ouz Hzld 4 et

A& AXA g, 257 ¥4l 744 g4l 4 oA g4l 4372 3771 7l
t}(Henderson and Clark, 1990). 8}A|9t o554l AHloMe AxYHoM Fa31A 2
& 4 JdE 7484 4 9 2EY A9 PRk YEYIVRE A B A AHA
A YAzl g HAaloe] FAle] Hol FHE S HolAl Ho AHzIZ ¥l
(incremental innovation)®] 74 71& AE-E H=s A8H/FE HIRE viRe=E
diidoes 22 Wsk(minor change)E 3w, 7|&9 A3 dargle 7Fs4des &8
(exploitation)3h= A3 o] Hch(March, 1991). &, 7IHo] B3t 9= Add 9
Fg 7oz 22 wislE wllsh= HAE dulsit), o] 8L IAH Y(local
search)& 7Iite g 7|99l 713 A el 71€ 7194 Al g (dominance)-& 334
7= 292 7EA3 gtk ool vk 9eflA] ¥Al(disruptive innovation) 7]&E AIES
teE #BEgH/FE HIHHAE o2 g@¥(exploration)d] #HAFE TS E(March,
1991), A3 A2 A (whole new world)ell tieh 33 A2e- 71& 7o) st
AT R 78S 7R &, oA gAle H3F ild=s g §8HE B
of 23& @i, IAF & oF= Ao} old FHHZ H+(global search)E A=
& AFEOIU APEE AFehe Zlo] "ot webM sl HAE 7[E9] Z|gie] 7R A
d 7)o gt o] obd AVl EE dHEode] EE FE tE ZisF
TE A A2 AE AAL FERle gAlog olElE 4+ YrHGupta, Smith and
Shalley, 2006). 0|23 34 A2 7IE 7IHEA A F A 7199 e
g Al o AFA 249 nigol o Ay B TEE HIAE F s 2
o] Hok(Katila and Shane, 2005).

ARA A osjd g4 F o= g ATRE sk Zlo] ZIYgAAl Yol EulE
A o] & = ot I olfi= HIE 43I Halo] A=EE Al dxaRle AlFst
o AR BATEE WA 7le dEdo]l HANE HIFH Al 7IE] A k]
AQoA AR AW AR & T AdF 892l(key success factor)S 73R
vl-g-of thst B84do] HAste QHFolx, +5E HAAMEE &83% A H=RE 7
oAl 8171 wiiEolct. o]ZHo] Tl=e] %izlel 4Hge] FAe A" ESAEA &Kol F

R
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A cielzkel A4 A §A/u/8Re 93 B SN Aaael s 2R
22l olrolct,

3. HEXT BH stoilM AT 4

0

VIENZ 73A| 3ol ApiFAIgAlel A= M2 o8 A H=Fe] 8 HdTHE
AL, 2004). At 4 € AR ARGREe] B TSl #EEH] e AAA
W ZA R e] ZHE 2] YIEN A FiES Sola 93] HAlew Al AFAQ
EQa ay gy st 4Ad 43S A8k ApilEE fRslax; 3= 4
S Helt}, olgl= wHiE 7|E A 2 AulE ARGl B9 7129 ApiE dARlE A3l
sh= dFg 883t ojn] #1553 HAMIe R 7Y VESZ adE s HXF
A AZe £, A ApiEE V&St 3448 BojAl E. olHd AR 734
A ele] 7Rke]l H = Q= 7HA] 84 BXEY, Zied dF € HaF ARE F
3 A4 (Appropriability)& € 4 Ut (Tripsas, 1997). FA4 2 7= g% 54
oA 71& Ak 2 AujA AR F$ A AulE —xRQle FAkE REjHo]HAS F-
5 Ha, oAEA L A vijRe] glo] H= oj&EA)(Path-dependency)2 713
o wg} A2 Js/AE/ S AST + Y= R&C(Resources and Capabilities)
ZWA FHER 28 F JHNelson and Winter, 1982). 0|22 A #74lM |
A H3lE 1A & e Vil TR AuZAIAA o] HEeE AL
Al =He 9ol "ot olzdt #HANA AFAARRE APl AEE TIEE &3] gAl
2 olZo] FATEE HPLHE Axd BN, T3 e 14 EHIE WAk
7 7 YIENT RS 83 8l HAEF A& Fstal B 7Eshe
Aol Fa3t AT Hrl(Teece, 1986).

1) s2l§ Z2Fotz HAHUE - 22Xt

HAAPEE Azls 84l 71€/AZ/AYI27E EAE o AS gkt 288 7ls/A
Hl 94 E5F, 75, A/S § 71 AEdl SAl3E A% #dE ARYVEES oulsiy #
ol oluUz} A9l BIE vlA] =v ¥3ty sdo|tHRothaermel and Hill, 2005). BgbAR:E
(complementary asset)S A 272 FE3h=H, Y¥t¥(generic) B} A4
(specialized) E¢ AMto] Qith, Yurd WA £ HAA 7)w/AlF/ A8 20 53



TTPTEErED)

2] 51 APgollM Full 7Fs%E ArbAQl AR ot & o]n| EFEo] AHE Vs
AZ/ M EE BF DA AT AHKEE Ao A54 MR 53 7ls/AE/A
Hl2 Halo] §3lE o2 &S 7K JIE/AIES/MUAE YnslaL(Teece, 1986;
Rothaermel and Hill, 2005), dutzle g @l 7|7tol] AAA F=Eo] 317 Wi H=
o]&AMo] EA EHrHTeece, Pisano et al, 1997).

HPAE 7H YEYAT 398 AT F Ue 9L FPFe2N 7IE 7|5
Al AT JY719E] 43S wolshke AARHSlack) 22 288 5 it Al T/
AE/ AN 2 AFgsle] AEL 9 A HRMe] g glour ) JIEAYe] AHS
£3] AV|&S skl 2493 HaAE gubd Hepd w 7hsido] okt
(Teece, 1986).

l

e
=

2) BRI Bt - HEHIE

AgH| 82 AFE, 71, AMul29 AR O dijte s A o A7)e vlEo=,
ALAe]l A o] HAl 9 wlE] zRile] Meo] FRE vX= L ou|sic}(Farrell
and Klemperer, 2006). YIEY= 37} 2Z{=E Ao 342 diAYUZe] A9
HebAatel AAneElE Asl/AsATIE 78] viE AEv]Lo] e Zeoltk, Burnham,
Frels et al.(2003)2 FHT d7olM AE7HAe HAFA7+E Tt A8 g&
ARl AAF o2 BF3GTY o)F JHte g olFFA A HESI Adeld o
=3 2t}

A, A¥)Lo] {3 FaF #EM|E(procedural switching costs) 02 ZgHst
o] AR o] Etf + AL ou|git. dIE 5o dTolFEdl A 2G|
3GE o|HslHd AH3PHSE 01002 FEA|AHo} st} ojFFAle] HsE AAle] FAA
(identity)d 22 Aol o|E A&3IA E 45 ERlA Al HEE Lot sk= 54
F7HQ AR =go] A drt T3, FY UHIENR AR A= EAI7F HA A
Tt Bl ARARR A8 S 71E AR GAIE B AR|AE, dE S0 71E Asd
(cash-back) 1% W4 7}=(membership card)& THA] Aldhg olof 3kar, 7} Ay
2E o] g3h7] 3l thefet Afrlol AZHdsiolst s 54 BHo] EAIFCL o|xH
7189 g 8L dRBla 2 A2E Ao Azl 93t gH]8 Fol AxpH A
gjgel Zlo|t} #ul oz} AMEle] AR OZ AZE AnH|Ae] HFo] Q38 A& F
U= Z8] A=E FAEAE T e H77A of Mol £3EH,

=X, JAgE-o 3L AFA HEH|E(financial switching costs) oJt}, o]AL o]
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54 Y Ve F3 dohdy Bde] | AW Lo 2 AR Tl ol Al At
Ao B¢ 2GeM 3GE AZE7] Haixe 2] 544 71A=, Alol=, nd), @i
7} 25 2GoA 3GE vl olof g}, o] YEYA AR AL AEE 7IA=, Ao
o, 087 X2 F7HHQ vEs oMY, =g 9] YReM= ARIEE o] &3t
7] 3l 71&4 ARIEE FE3AL AR Ad|2d e g A &
F7I=2 dlo} dl= ulgo] QA Hoh olgl o] Am|E-E AYdiriels, AT

sl 715le] &Y olgial k= F7HE B]E8-E& TAAZIYH

olAleto g ‘@AIA AFH|L(relational switching costs) & 174 U|E =9} #&ds}a]
179 gHel FA S| THE ¥ Aol 53] o] 7IE AMu|: AR} AF A
Z3At) sl 7S ZHAIAL AL B AMHlA g FE F2 BAIE 9 e 39
Agvie vl Al @d2 s, oyl e Feo® AVle VIE AIYARRE
WS g e AMIEY] e BAIF A8 AATIAl B 8413 AEv8e 1
Mol ST SHIAM HIT 7Fe s J|E AlFsl e AMul: AlgAht AE Alx
S YoM e oje s il FZaddl oigt o] Hot

3) Aol ZME x| ©E AW Mt

Heaphe Bt A S3H AHE AU, BEE 4 o, I HeE ¢
A A B Az Ao 38 4 tiCarton and Waldman ,2002), 843, X
YAt Tt B8 Holl Ale A Al mE AEHY Aol AAEojof i
7I1E A ARdARE 280 SAEAHY AHE wABIA 2 ReAhe S dA A
& frAsAY, 9 = AR s AmigEe st =¥E dch |, 93] Y
EfFe |9k 719 At g 1 2438 GA "o guketd, VIEYA e
FAHes A JEYA ato s IHEHEA opH A UEHIE B3 1P
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