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— Ahstract |

Perhaps, one of the typical emerging markets drawing tremendous attention from
not only business professionals but also policy-makers would be the mobile Internet
services. In recent years many research institutes reported their predictions on the
growth of the mobile Internet services market, announcing that the market would
show explosive growth and replace the wired Internet service market rapidly.
ﬁnforttmately, however, the reality we are facing at present is quite different from
their expectations. The realized share of the mobile services in Korea last year has
turned out remaining only about one percent of the total network service revenue.
What are the reasons for the gap between the prospects and the reality?

Starting from this question, this paper attempts to explore the generic pitfalls of
the traditional number-crunching methods adopted thus far for the forecast of newly
emerging market trends, and present an alternative by introducing systems thinking
to the mobile Internet service market as an example, followed by its rationale as a
new tool for forecasting and some reasoning about why traditional methods are no

longer appropriate.

7]9= : BHolE/ul(Mobile Internet), AlZ2#gctolije]A(System Dynamics)




42 TER AAHCloRA SR, HM2H H2& 2001, 11

I.M &8

ARFA7 €] JAle TE A4 71edd vigte sl FXT @A /P WA Axs
I e FokelH, 719 8F L EE AU AT doME B ¥PHFE 21 e A
A5 sz FRYEL gloh 53], Aels olF BAIL o#d ARFA Mg glo]
A Fd o2 71} ®Wol AEe olfEtn & £ e I o] F FHo Fitow
TR Aol FA dedlelt}t. § BE-A(Web BrowsenZt WAHE FAGY7)E o] &3}
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Y WAPS FAHLE ¢ Z2EZY REY ASSE R AFEIY P AP
YES A9 A3}, olgAsigdrie wd Foz AU A%E rt2gd Fead
o] Hat AAg wet FAA UL o)FAe] FrpMu2rt opd £HE AR
el A HAen, B8 olF4, HAY, 4A%S H 2ALoYE nAT A
29 AR FF 347 & F e 7ol FRHUGD B T A EF o]FHINT
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(1) UE{Ll ABX} 12(1999-2004)

(&4 : dui)
POURIES [ EETIRNI R 4
o | e | a0 | oo | e | e o | 53T
o = 97 118 135 145 148 152 9.4%
d B 23 32 38 43 47 50 16.8%
ofAlo}/El k| 32 70 104 120 135 | 150 36.2%
A& ¥ 54 81 114 145 164 179 27.1%
71 & 35 72 105 118 130 140 32.0%
% A 241 373 496 571 624 671 22.7%

X2 : Wireless Internet Applications, Technology&Player Strategies, ARC Group, 1999

1. QlE{le] Trdt MF

Sevet eyl AREAFE 1994 ol F Tz i FWHQ AgAE A& st
ZAP7|Bolt} thae] Afolg HolnE AT fEvet ABU A7 19973 o] Wt
B doldaL, 19996 ¥ e WA dold Ao wetha JITkFAAHURA
2001). olglg ey F&E FAL HENIZY ¥ A(externality) 22 2FHE F
(positive)?] T =W B4 R HZ L AP fol4E F4 £ F den ARUANA
o Ay, BHY % HIYHE & F At
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(B 2) OIBTI8e| JIEAt 2 HAU(1999-2004)
(21 : i)

¥+ ¥ 1999 | 2000 2001 2002 2003 | 2004 Prity

oA 457 588 704 822 932 1,036 17.8%

Z}& : Ovum, 1999

2. 0|FBLle| WM

HA o]BHE A 19979 71E0 8 M OECD FAMu|2 Alge] 25% o4& 2
A&t gom 1992 ol whd 7% oo A&H AFE Roln Utk ofv| d=3
BA=E HES ZR AAFNNE 7912 #E dellA fFAASE FH8H 20, A949,
waglo], B §9 oA NYAE FHA /AU 80% ol cl2E F A
EANZAAM AR WFe] A&HoR Fristn tkelEA - LFE,  2000).
Ovum(19999l A A AAHCZ o|FH3} 71YA7t 199997 H d¥T 17.8% F715H
20040 E 1099 o]& Aoz AWslm 9lor 19999 69 7IE I AT 1009TF
44.80] o] FHEE o]g3le] OECD F7} F SHE A3 2000 3¥ ATH ¥R
o] ol&d U} o5 M3} o)l fArE 2,542 sHH O HA T 53.8%0 °l& UF
F43) AAST YE FHItKE 2). o|HF olF B4l Wl o] 71¢ VR UF
& AASE FL 2A2E o|FA, 14 o3 1eln AU R AesE § T U

(2 3) T OIZBLIIKL & FUAUMHIA TR BiE

T ¥ 199 | 2000 | 2000 | 20020 | 2003 | 2004
o = 10% 14% 25% 36% 54% 71%
¥ B 8% 16% 30% 40% 60% 79%
o} Ao}/ B B oF 5% 9% 12% 18% 33% 43%
A4d 8% 14% 27% 47% 65% 79%
a9 Ay 5% 9% 15% 25% 38% 50%
g A 7% 12% 21% 32% 48% 61%

A& ¢ ARC Z1E(1999)
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(B 4) S OIET8E MeIxtel 24 QIE{W Muls BB (o9 A, oL

HA=Y n.Top i-touch 017 Magic® EZ-i
FAE&EE 9.6Kbit/ch 9.6Kbit/ch 14.4Kbit/ch 14.4Kbit/ch
Bale R WAP(cl| & &) UP(Z53) ME(MS) UP(E53)
Adz 7]£99 WML HDML/WML | S/M-HDML | WML/HDML
olu] ] 82 BMP BMP BMP BMP
Adx 5 2k 5,0007} 2k 4,0007) o} 5,0007)
Wd$5A E25 1Kbyte 1.4Kbyte 1Kbyte 1Kbyte
QA 3,986 1,194 5.949 3.132
qH A& 279 8.4 417 22,0
AMul2 A 9. 12. 99. 12. 99. 9 9. 5

* 71)A F= WAPME W49 fiBeheA W @E7] AMg ol 8aHE Uiy
* A ARIRNE E¥olR] RE/FY

ojg} o] FMJAHYUL Ul o]FFAL] HAd Py &dst FAstn UL
4A ¢ 4 Yok oldl 2A3H ARC Group(1999)2 FHQIElY]l o] 827} ‘99\d o|F &
Hit 88.3% F7h3te] 200430l oF 79 50005 Holl o] & Aog HUEtm YoH(H 3)
53], o] %33}, PDA & o8& FHAEY o] &al= 20037 HA AEYl o] &x}e
oF 4o sigsle 29 o]l o8 RoE Wen itk
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+ E 4 Ael 74 Qe
e & 56Kbps ~ 1Mbps 14.4Kbps ~ 56Kbps
3 640 x 480 H4 ol e ingi i
Gaa Tue, 2ad 5 AN, SEE HE
4 oS ES - ¥ ¥
F A4 8 ¥ %
T2EE TCP/IP TCP/IP, WAP
Adzx Yy HTML C-HTML, 5-HTML, WML
HZ ¥ F ¥ L
& 2ZEH GFE, 37 873 el $3H, 7t H7R 8
A A Hele A% &0 Hole Az A

A& : ETRI AF A8 4% 3
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of AHgAkTE 2943%E Ho2 J43 FUkEle gton, §¥dx A 227% F7HEtH
2004390 oF 69 7% BE dold Ao AYHIL Y SH(ARC Group) H AA Foh
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Z2uRth= 7I)Abe UTE 88 A% 838N Sdd 2o wFoA W] HE
o, Ao vla) Aulxe] s FF UGN FHosthe @S 72 Agol A
51 glon #4 A vlaste AlgE txFeo]l R QIEMlX, A7F CPU, W
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(28 2) FMUEY MbjAe] 2l =8 = (O™ 3) FUUEM MH|Ae] X3l 24

FAQE S AMSE7] HE AFzA0RE 7% MUl $G6%), A4EA32.7%),
83QLI%) FTLE Yeh Ao 7%, £33, 859 3t o] FAIEY il
oM Kdagle]l E 4 A& AAlEL gtk

F7HH oz FARIEY AR B4 7Hed 58 H& FAAHUE ‘YRIAHE W
3 FAGLIE o] 8¢ Qe AMgolgta o] wel FAQQE Ul HwEe A
Aejdle] B} AiRISHe Au27t AlFH7] W] YHe9A7 WAE FAgdre B
Fol A 43¢ ke & AT 73 FAUHYY F &8 o)F= UH
Uz o] FFAAIGe] o} A& vk AlAe] ol Zzte] YEY A Ee] YEY AT
GRAE AUY A 4F & AAse & UE HEYZ F2E AU 97| dEel
olal & FMAHYY Y X3S o9 & o &Y + vk HE AHY &
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m. SMRIEY AlE = B4

1. MY dpW HE

olgzte] x| FEHE 3t A2ddAe £as} HEYoR sjof, RYPE TS
BXsle galo] &(Diffusion Theory)2 FIAY #ololre] £801& 8o aln A
Foo] Wsl wE B4 2y olyel led4/Eil dE 9 A RoplMx @3
AL8531 UrkAES, 2000). Fourt® Woodlock(1960)& A4HF =89 Bihg 42 4t 3
& & 213 Alxd W) vl Pzt Fo vldEle] 4 £t AAEHE AFEYE )
B AFRY L ded] AL AlagdolA vl AnApL B3 Fo oY 9% 29



SDRYHE O|RBE RUUEW MY BElY A7 51

o o3 7o geie dAE e WAVUFES ZYHARIERY T Aotk

R Mansfield(1968)E 71 TolzHES viFujzbEre] H4528-¢ 2Y3E 22
8 RYPA2E oM FzAgor WRIHRPolgtn: HE Adsen,
Bass(1969)= ol2{ ¥ 9F F%3 WF 4%E B¢ M4 EF B¥S P Mula
U AlFY A2g oA S HEE o A Rysigo N ook AE % A
Hl& Fopo| o] 2 FA HElH £ 43 HeE & J&E AN 53, A
& JellAdel s 8419 A 29 HAANAFIFRN S BRAS NG5 2ol
g Y e T8 =Y LS FHA vHAR Eohd 7le §A o] X¥Hog
S8 JIthMahajan, et. al, 1990). EFH Al2=FolA e &4 HY g Redli olE &
MstelE A 57t Meyer(1994)0] €% Bi-Logistic Growth E8 08 FU8 AT izt &
& oM Mz e A FAo] ST £ Yo olF #dtd Azt HAd gt
N&g dellA e £4& Fastdth

a2y olAIZEA Y AYATES FAUHUY A el QoM 43 2 &4 2y
o Mg de 4% HYE AL glen ol BgEr] $8te Logler ¥4 W& B3}
o AAl 89 FiE D] e sAg e HdYdz|nde A MY FFTM ¢
Ao o]lFoHEE BHAFIA ARHIE YA #HE ekt 8217k AntaA
% AdE gee g8 wgstA] Edta g ¥AE AUn Jlon FHnE #4
g diF27F AUe A onrt RF53d JA £ F A g8 & A
02 AAHD Qo B, A% 2 i 28 dAlC qojA tiREe Wi EEe] 2aH3
£ JAAIIL Yot obF Aol BUAl & AHUF o)F T AlFe it d%E
whe BAQE AR AE 24 T 51(fixed saturation pointy®] H-E-& &ulE A 3
& Bdsted $AE Yeld FEb) gl

olo] wet £ AT E HellM AAG FAEE FE387] #8t9 high-order- stock <]
718 FRsIA vehde gEw FR(feedback structure), XD A delays), ©]F LA
(moving saturation)°|2HE M7FA 9] M2 AlZgolA FAJQEY AIRE EA43(. F,
TP WY AnFA e} AAE g §73E jhgdt At wgld o F3 3§
HE AT AAH AT A A (everage)E AN F U= ALH dolig A
(Forrester 1961; Goodman 1989; Richardson and Pugh 1981; Senge, 1990; Sterman 2000)
NES =t on olefd Ao Aefuld o]FEAY HEHT Rl AT 43
2207 At g ML U] FHY HYTFERE UHEPoE =4FEGT. &
3, A A% T2E vigoz FALYY A 2L AHUFH o] FFAY 4%
o] we} JpHERE o]% ¥ 3 (mobile saturation point) NEE HL3le] AlEdold 1l
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£ A7, AYEAE A71A high-order-stock T2 Rdulo] thee] HFo] EAjde +
Z2A4 FAJQEY AR FS- AEF olF B4 ngn FHAUEdlERe Al Y &
9oz vrolA H33 A= FAE YL USSR ol o] FEA AFh
ME 1G4 2GE, I8ln 2GoA 3GE olojXe AMEAlE9 o)Fo] WA
high-order-stock TZE& ZtAEY o] B4 Hrh Yz A& F}e} ofof mE cofgt )
7} Uele Aol @yt olth

2. fMRIEWE AlY Fx2| SDRY A

PN AAG Hish 2ol A2d Tl e EYskd THUEY AP FRE B
Ng A3 g ¥ 7k Aneges wAsse) FaAd. AReye 4y He
2 sl 27 W4E TUAA J1EY wes P00 ANEYIMN B gHss o
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WA $HIE YT BAAE 22T o FEAT FHAE U A%BAE Anuw
244 geue ARBAE YET 988 <ad 4>9 <18 5>8 B4 ¢ 4 o
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A& AHHBAFHAFM(www.commerce.orjp)’}t ‘[-EE’ AMERAE dideg FAG 3
Fo] M2H FAJEHD AR} vlARE AL Hj3le] FHAEMY o] §HIET} &2 AL
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ZAME O] - FA JAEU o] 83k AABA} FHEHIALH B3, F4 AE o) 8AE
o] F& AMg3le FA AUl Mul2g ‘WY $A'elE Sk, FA UdEY o] f F
718 ‘UHY A HE HsAiole -8-‘&3}31 9\1°1 'rr"‘] Qe F4 AHYlo] 4E B
&3 @A ULE AL UTHY 5). F, A e M2zt M2 Aad
£ BN AXAHY A Mujx Al *é%'g' olFo}7l1 Qe Ao® HNE &
Aok

Eg o] FFA o] & FHJEY o] 83t AAFA GA F(+H)9 H=d BAE el
W Qe ole 9 A uiel o] FALE YL ‘YRt YAE o5
GU7|E o] &% Bl Aula Helmg, FAUHY vwr)7l BIFEHW FA4 Y
ol-go| F7lsta, FAUAE Y o] fo] F7F3IA F4 A @d7] AlFo] AAgE A
€ A dolrt. HHE FRFAFAITUKISDDOAA AAFE AgATol da2d o]
% B AgEd s B4 Qe ARHIEZ ()8 BAE AWz gl dAHUt

O|FFA AHFHIEI} & o 4at FAUUHUY ARHEE £/ Yeidths Zlo

01% B FAJEYS o] &8 A% LT @AVt ALE HYET gk Y, A
Ix = GA] <09 6>3 Zo] FHAIHY o] &3 H(+)9] s JAE /A1 th’r-l-

F Qo] A2 $E FAAEHY A 44E EXA711 FAUHY A9 e
‘d‘l FEE fEdE £ dEY AR FYE AF AAUSE AU UgE ¢ 5
it

WA QoS(quality of service)® T T HWHAQ F4l Mulx FHE <ay 7>3 2o
FAQEHY o] 43 9 =y $AE JUL USE &+ dud FA4 AHRAAN S
72 B4 AHl2 F4e B4 JEY AHR-E EREA T FAQEY AHER9 F7he
o] B4, Mulx A BE 5E obv|gte] HwrAQd Hul2 48 A 8l
2§51 o

o

(78 6) LHZ 42 RMOIEWZE QINDY (T 7) B8t M2 B5(QoS B FMQUEIYR o2
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08 25 JIQE’B EE

@ AL YR =8 wEH

(3% 8) 0IRRF - 7Y JABBAY 2 XY
SMOIEZ! Ol D) | ® A=9 wAL Fae v

F7HEQ B BAZE aFAAS 2 AR EAS HEAZ A 97| #AW
7eddg E 4 A olg@ UL 45 = A7 Ao s Fee] 4
g+ QAT LFFEFHE 209 AFHEAL VAT A(HY ARBAT AE
& 283 d9HD ok ol @ ol 2 2FFE R ¥ 7lede AFWAE FAHUH
il el &2 BE A alolgy] Bk Adees EMHE Aol w33t

4. AEHOIM TH X FHH 2lo]

ol ol A AR FAHAEM AR T2 JAURYE olfdt] EHE AHE vlFoR
(29 919} o] AlBHoIAM REE THIUT A Al2d tolle A 7HE o] 88 A
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(£R) 2¥ 9434

infra section
network_infra(t) = network_infra(t - dt) + (infra_construct) * dt
INIT network_infra = 100

INFLOWS:

infra_construct = Gap_network*infta_construct_delay_time
Gap_network = Goal_network-network_infra

Goal_network = mobile_internet*tolerable_traffic_per MI_subscriber
infta_construct_delay_time = 0.2

MI_network_traffic = STEP(1-+network_infra/mobile_internet,5)
tolerable_traffic_per MI_subscriber = 1

internet section
Internet(t) = Internet(t - dt) + (I_inflow) * dt
INIT Internet = 730

INFLOWS:

I inflow = internet_gap*I growth_fraction

internet_gap = internet_subscriber_saturation-Internet

internet_subscriber_saturation = 3000

1_growth_fraction = i_rate+mi_effect_to_i

i_rate = GRAPH(TIME)

(0.00, 0.7), (1.00, 0.6), (2.00, 0.5), (3.00, 0.4), (4.00, 0.3), (5.00, 0.2), (6.00, 0.1), (7.00,
0.1, (8.00, 0.1), (9.00, 0.1),‘(10.0, 0.1

mi_effect_to_i = GRAPH(mobile_interner)

(0.00, 0.01), (300, 0.0488), (600, 0.08), (900, 0.1), (1200, 0.12), (1500, 0.15), (1800, 0.18),
(2100, 0.2), (2400, 0.25), (2700, 0.3), (3000, 0.3)

mobile internet section
mobile_internet(t) = mobile_internet(t - dt) + (inflow3) * dt

INIT mobile_internec = 0
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INFLOWS:

inflow3 = STEP(mobile_internet_gap*MI_growth_fraction,3)

MG2_and MG3 = MG2+MG3

MI delay = 0

MI_growth_fraction =
DELAY(i_effect_to_mi+mp_effect_to_mi/(IF(MI_network_traffic<1)THEN(1)ELSE(MI_network
_traffic)),MI_delay)

mobile_internet_gap = MG2_and_MG3-mobile_internet

i_effect_to_mi = GRAPH(Internet)

(0.00, 0.00), (300, 0.01), (600, 0.05), (900, 0.08), (1200, 0.1), (1500, 0.15), (1800, 0.2),
(2100, 0.3), (2400, 0.35), (2700, 0.4), (3000, 0.5)

mp_effect_to_mi = GRAPH(TMPS)

(0.00, 0.00), (300, 0.01), (600, 0.02), (900, 0.05), (1200, 0.1), (1500, 0.15), (1800, 0.2),
(2100, 0.3), (2400, 0.4), (2700, 0.45), (3000, 0.5)

mobile phone section
MGL(t) = MGI(t - dt) + (new MGl - MG1_to MG2 - MG1_to_MG3) * dt
INIT MG1 = 350

INFLOWS:

new_MGI1 =
(mp_growth_fractiomn*mobile_phone_gap)-STEP(mp_growth_fractiomn*mobile_phone_gap,4)
OUTFLOWS:

MG1_to MG2 =

DELAY(STEP(MG1XDT_MG1_to MG2+mi_effect_to_mp),3),MP_delay)

MG1_to MG3 =

DELAY(STEP(MG1%DT_MG1_to_MG3+mi_effect_to_mp),5),MP_delay)

MG2(t) = MGt - dt) + (MG1_to MG2 + new MG2 - MG2_to_MG_3) * dt

INIT MG2 = 0

INFLOWS:

MG1_to MG2 =

DELAY(STEP(MG1*DT_MG1_to_ MG2+mi_effect_to_mp),3),MP_delay)
new_MG2 =
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DELAY(STEP(mobile_phone_gap*(mp_growth_fractiomn-+mi_effect_to_mp),3),MP_delay)

OUTFLOWS:
MG2_to MG 3 =
DELAY(STEP(MG2*DT_MG2_to_MG3+mi_effect_to_mp),5),MP_delay)

MG3() = MG3(t - dt) + (MG2_to_MG_3 + new_MG3 + MGI1_to MG3) * dt
INIT MG3 = 0

INFLOWS:

MG2_to MG 3 =

DELAY(STEP(MG2%DT_MG2_to_MG3+mi_effect_to_mp),5),MP_delay)

new_MG3 =
DELAY(STEP(mobile_phone_gap*(mp_growth_fractiomn+mi_effect_to_mp),5),MP_delay)
MG1_to MG3 =

DELAY(STEP(MG1¥DT_MG1_to_MG3+mi_effect_to_mp),5),MP_delay)

DT _MG1_to MG2 = STEP(0.3,4)

DT _MG!_to_MG3 = STEP(shareMG1,5)

DT_MG2_to_MG3 = STEP(share_MG2,5)

mobile_phone_gap = MP_subscriber_saturation-TMPS

MP_delay = 0

MP_subscriber_saturation = 3000

TMPS = MGI1+MG2+MG3

mi_effect_to_mp = GRAPH(mobile_internet)

(0.00, 0.005), (300, 0.01), (600, 0.02), (900, 0.03), (1200, 0.05), (1500, 0.12), (1800, 0.15),
(2100, 0.2), (2400, 0.3), (2700, 0.5), (3000, 0.6)

mp_growth_fractiomn = GRAPH(TIME)

0.00, 0.7), (1.00, 0.8), (2.00, 0.7), (3.00, 0.6), (4.00, 0.5), (5.00, 0.4), (6.00, 0.3), (7.00,
0.2), (8.00, 0.1), (9.00, 0.1}, (10.0, 0.1)

1l

I

Not in a sector
share. MG1 = STEP(l-share MG2,5)*0.2
share MG2 = STEP(MG2/(MG1+MG2),5)*%0.2
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