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Abstract

Research on the digital transformation of the 4th Industrial Revolution is mainly
about input-oriented R&D, industry-academia-government cooperation governance
from the perspective of innovation system theory. However, recent digital
transformation requires discussions beyond R&D and cooperation. Social conflicts
including technological and social cohesion. Digital technologies are changing the social
system and causing various social conflicts. Typically, there is a conflict between the
carpool and taxi industry in recent years. This study analyzes the digital transformation
which is the result of the process of co-evolution between technology and society.
Through this analysis, we derive the transition types of politics, economy, and society
due to technological innovation and suggest strategic implications for effective social
system transformation.

The analysis of this study was based on the multi-level perspective of innovation.
The multi-level perspective consists of three components: niche(radical innovation),
socio-technical regime, and macro environment. Non-linear interaction between these
components causes the transition of the socio-technical system. The transition types of
the socio-technical system could be classified into four categories: substitution,
transformation, re-orientation, and de-alignment.

According to this perspective and classification, we analyzed nine industries: digital
healthcare, medicine, logistics, property management, food, smart
mobility(manufacturing, service), smart device(Al speaker, IoT home appliance). As a
result, social issues such as the formation of consensus among social interest groups
and the lack of incentive mechanism were found to be obstacles to substitution and
the re-orientation types of digital transformation. Also, technological factors were the
obstacles of transformation and re-alignment types of digital transformation. We also
found that to accelerate digital transformation, it is possible to change types of digital
transition through government intervention.

The conclusions and implications of this study are as follows. First, depending on the
type of transition, the form and strategy of policy intervention should be selected.
Second, the shift between these types of transition is influenced by internal factors
rather than the external environment. Therefore, the government needs to manage
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the shift through active intervention. Third, causes of social conflicts arising from
digital technologies can be categorized into perceptions and consensus on the social
utility or risk of the technology. It is necessary to form discourse in consideration of
social perception and consensus level. In the following year, we will measure the shift
management, scenario composition for social consensus formation, and level of digital
transformation by industry.
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Nnu‘ti)—tu‘chimai regime 15 *dynamically stable’.
Ou differerlt dipnensions there are ongoing processes

i advantage of *windows of oppontumity .
y Adjustments cccur in socio-technical regime.
1
1. 1 /
| : /
External influences o '!'h N Elemenis become aligned,
o r.nn - ur.'nu._.s-i !1"1‘.- ":'k b / and stabilise in a dominant design
Lyis e Tt g ‘:1'* IS Int l..‘rl'l.'ll. MOMEnum ncreases,
\ A2
y ! A >
\ ¥ 4 v Ll
" < i
Niche- X fx
innovations @

A : _ _ _ ”
;’/‘ —%  Smull networks of actors support novelties on the basis of expectations and visions
Learning processes take place on multiple dimensions {co-construction )
Efforts 1o link different elements in a seamless web

» Time

* X 1 Geels (2011)



A Al 7HA FEolA g HEG. AR, SX1F HAI(H]
< EA)(technical niches)oll A &3}, 7|& EAlE G213 o)
o %7) Aae u &S ek ¢itkSchot, 1998). o] 3t 7|4
A FeE, gF AR E A AAE AFSAY FIH,
= Adste A A HESZE F5E 7 A 7o

71 BAlE F2 R&D, A4, AW 4224“5, AN e dFe BT H
Z 7 (protected spaces, Geels, 201D)o] A, &-& thaFsdlk 714 719 A (connectivity) 2
23 2 H(spill-ovendl 2ol3iA &3 = J—E]—4)_

=4, 7l<d# H(technological regime)fﬂ] ZIRE  BA AFH ‘AL -7 = A
| A (socio-technical regime)’ = MAYE &Y, Y4 I8 7<=, AF 54, A=Al
#E QAFE ¥ gAY, AE Aot WH T JleBdAd = H A2HE9
A = 2o, ol& EFe 718 7| Al A= Ao A= dF5]&
Zztel 7 SAE MReR AT ARE Adde AAs T3 SdI] wEel
AHgdolm ZgHoA Nl a9 IF e A3 &S8R dAXE AEA 59
g5o] ME ZAEY] ol 53 Aol ot

A, B 9
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a3 22 ALge =43 59

A3]-71<=4 A ¥ o] th(socio-technical
Azt =47, 34
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Tt A A Felae AHH G
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HAE FoM7] WZol ArEA vl o Hoh o] Eol ) Wstel tie s
A ARkl &7] MItE Fxde AF7] olge wWE T v

ol A™HE A 7HA] 59 A= 1Y g Wnested regime) S &2 o]l T o+ AT}
Z, ddol A3]-7]€3 A F(andscape) &2 #lF W] EAjol 2ZJEH ASFES
ouist= FHE AT TEE o 2 F A BA= FF 71 AAY
A ezRE EEHY, g4l Gﬂﬁx}—%% Mz galo] Tz HFA
FE&oHAl 2olAY ZIE AA dAStES Addt. Iy 7€ AAs A=A,
ZAA, AANH =D EslHozm AR = /‘é(path dependancy)e] Slo €A BEHA
et A A2 d4A3 71E AA el Fx37F B = gtk(Freeman &

Perez, 1988).

4) R59 F7Hprotected spaces)= WA A& AFALH 2 7]ge YRA EHEAY AAA BREF
I 22 AR AdA Sk, npAG o E A AA A s8] oA Y| = FHrKGeels, 2006).
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Penna and Geels(2015)e] mME2W 7] d4al&dFo] 54T WAo= ANHE
TE3t= 3L oL A 7FA7F Ao AA, FP3A(task environment)®

‘AAA A (economic environment)’ ©]
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T59 #YE FPs=d FFS v FE 22y, B -8 - X2 - 7V E FFdE
23, BYGLe Ea AAE AT AH|AE A}LE= mAo] xR HATE
B PR

=4, ‘2FFd#Alndustry regime)’ otk 5A 4AtdeA 7j&€dAl EFo HQg
T, ZA7IRE HE 2 AEAA, iS5 Ay A=, A 2+ T
Zlegilo]l FdH = AN P& F&3te 71€d ot

AR, ‘A3 - AX 2 87 (socio-political environment)® o]t} 71E 7]&H 4 2do)

zd” ojgtw AbFHiE] 2d’ 2 FAAAGA, ARIALS], ARSI 2E, A
ste AZAAC FdFES PIA=

S (socio-political environment)’ & F7F=2 I#sta ok o=
AR S Fostal T1zlo] Ao 8 H 1 8H =
=49 B AHEEA)] dodx A A A S F53HA Xsid
ALS| oA FEE A Zetal et ot ALV E Al2El HEEoAE o] &
AAEA SAH Y F8 WU "oh

‘AFHiE] 2 oA AFolwk Jde] IS =8 AR, AAA 1
ALS] - AR Ao FHEY HAIstAL Aok owld], ol#H 7 A W 7]
T el FA FoEMA AF-AAZAQ] M #s] ZIdF APy dEF 4

Geels(2014)+= & AFgolA &Edte 7IgEL vld 549 F AH o =EHH
AR bEoll A st 7] wEel AdES Hldd AFH AHlaE AMEe
BEGectond] Y= 71959 A F(population o2 By AT /PSS AEAH
EAE 7 de FYAerl= str] wjEZel, ol#d UAES YHldke TIde
‘29 -4 -7 (firms-in-industry)’ olgtx &tz Urr AY-E-r|ge gE
ZIFES FESE v dFHEE A 259 ool A #HAY FALS
FAAHAANZD £ de=  HA 7|dcore firm), AL FROZHE Aoz
Hojulr] 4 FH4 PR A IEAE u|st= 93 71 Y(peripheral firm),



=9 3t AAA A=F =gl Hour| 7 gA g2 T 7143 2ol Al
oz FEHEHGeels, 2014: 266).
A -E-71d(firms-in-industry)& 5 7HA] A F(BAA 12al AR - HAFH) 84 3
A o AFoE digEHo AT, AF-EH-VIdEd AAF da
AA g4 &9 ARA HY Aoy AEAEE ‘A aEHA’ o=
7 A, FAATE ARRA A 2"HAE A U ES S FEAE) ¢HellA
+ Aotk HbRe] XujA  ZdH AFHF Aeld A= FAFH
o=z Awista ed, FAAVE AEA FERGEEE, A I8a AlE)o
oA st A& 7l I tHGeels, 2014: 267).
12 U 7HAE FA-ET AA, 7<s AAH 9Fe PAREY 71ed A
< JFsstAl A, 7l€ Al (trajectory) 7]%% Z/d<ckDosi,  1982).
s1E AN 7le dAdZlel dAn =4, A4y AlagAolut 1A
2 24 # g Al F(industry recipe, Spender, 1989)¢}
ot e, olE g FHE ARA g 1A A
s o Aol 7139} FHS mefsly, HEFH Ay AHS st= dlol
FoHDaft & Weick, 1984; Hoffman & Ocasio, 2001). =3+ o]&dt FH/%H
B JAAH & PR AAA AA O ZIHstH 159 Aok ¥e A%
5 7| = . AA, A A5, AAAEY TR = dEke
= @%g\% AFTFoz2A P2 WIS o]HgA st=d, FHA=0]
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Geels(2014)oll o, 4HY & 7452 Asaele 72 SoA oFgk d3 Y
253 AzzgstAA F7dock-in# 74 29 &(path dependence), 71429
A (firm level variety)® 4t @l o= FE e o]¥(deviation from industry
regimes)e] &3S T3l #HA AAE AEAIZIT

5 Geels(2014: 267)= 97 A& F A4G-L5-719E9 AAH F5S wiyistes AEE5FA A=

g g o] 2k 3L 7HL:‘I@}°PS{§E} I+ st A g ’L+ﬁl-r«l o] &9 i«lE Tt AHdER S 7]

A, B3} - AAH, 84, FAARY WZHAE FEAS AA, 71E3 A4 2 A7 Ag- —7l°*°
UE FEE &AL AT A, ARAH JAAH E2 FAATE AE A HAAe 4AS
AAet=A o FEFES wIh AA, 7HA, AAA 2 dFE A7 FAES AH} Ao g2 TSt
AE A% viAHo g FAA AR HE 7IE SOl e A HAAA A HA7EA S a4

‘A =2 =g (nstitutional logics)’ & FAsted], 44 <% 7]°4EJ+ 59 Yse WHEHOE Y4

T2 Q3= WyAae x3A OJE]/] A gt o WA 24 AU Al2E"’o 2 Ay
TS A - BASHE Ao 2 AMAGA o oA FAHoR Z;}Xﬂﬂﬂb} N I ARt B A3
(codes of conduch)< Faf4 WHRH o2 AFdnh

i‘r&rﬁ
Lol 1ot N ¢

ot 91l 4»



A E R Y AR & (ock-ine 71EY 7IeA A 7Hke & AAY A4 (Tushman
& Anderson, 1986), 4t W &/ AAA FA(Tripsas & Gavetti, 2000), 7] 4H <]
TA} A=, Aol AAADutton & Dukerich, 1991) 59 FFo 2 ¢ W 7|g&
71E A dR-oA HxF ol kAR AH S AXY 3HDosi, 1982). A
A e A3 adels Bk, A4HE S3td d oA AR AFER
T+ Y| AE=(peripheral actors) o]go] 8|5t Greenwood & Suddaby, 2006).

A Gl WE 1) A B 9 BACRRE A &S] FFL
TETE COuisite’ 3 49 & 71go) sbr B3l WA A AT w s
st ite-Ou o $ERAol gadl, AR Aol 441518 A3
o w7 WHG A% GSE G PANA E FE ANE BAY 7 4
AAE WAL %A Mol Sulorter, 1090, S¥ B G A58
AhA e G BHEE, 4F, W, AA T3 9L wEEE WP

Ao g FEI 4+ dHBarney, 1991, Teece et al, 1997)6).

[E 2-3] &tSufEHl =2

Industry regime
e — o

¢ F*EE'”‘:;“&* ’ y ~Technical knowledgeia
e, arss ——— capabilities ] 1

Y r’i‘l.l'llEErnn H\"\-'\.
b II:|H=I'I|.I-'|.:" noms/ \,.!:J'lll‘lthﬂ beliaf E:.-‘SE'EI
Y-

Policymakers

Cushonmers

Suppllers
{finance, machines,
labour, knowledge

Civil soclety,
public discoursa

Economic (task
n‘n\-iﬂmm{ﬂ " Peripheral firm Core firm Socio-political

environmant

EX: Geels .(2014)

6) Geels(2014)ol <lst® &z Meko] FAAQ Jel= AAZ Ao Uk UL, 74 L AXA A o
g oS, 23 @A e tis LAl ARARE S A fEo] i disew Ur% T Ao &
NAgol AA - FEH Anhen

G Age o%o AAH, AN, B, PEA ghel o5 w-%-
olel Asla AT gl oksEs Aol thgshel Lhehdt,

OXL



3. AL3)-A A A A)A) A o) (Socio-Economic Transition Pathways)

ARS - A A Agke YR9F #HA, i RS0 e oRE dojdts
=ol= Yol e AHARE 9= Ao® o]0 FHTHGeels, 2016). Geels &
Schot(2007)el oJ&tH, 71&# A|¥kstZ(andscape)?] o] #H Ao F&FS vd o,
Uxje] M Fo] MER dFo] IAEH= Fa3 AVigtar B, whef Ho0E
FEl9 dgo] HAo s vAHA AMELR HAo] 872 d, o=
U7} &3 EEe A=A ARV Fedtan gon
A3l =712 g3 94—r«l Hale g @ FA3H=(symbiotic) A4S 2zt Q)
d3S ZastAY 58 A As7] Z(competitive) $toh= Aot o] #gk #
Geels(2016)= A A Z4/1 3 (transition pathways)= ofeje} o] o Al|(Substitution),
WH3H(Transformation), A} 74 (Reconfiguration), ©o]g3 )& A(De-alignment and
Re-alignment)Z &3}l AT}

-

<X 2-1> A HHo|le & ¥ UE

T2 HMAES S (transition pathways)
CH & HMO FAIL M 7IY¥Oo|H, DpZsty maA HA | 42 2ol
1 LIX|Q =70l ZEHAE dds5t, 7|& MA= d=o5tn LESH L
(substitution) | xjof o|&} CH#| =
MO FAIt 7|E 7|¥o|H, MZXAQ Ao EMZ HolCt J|E 7|
1 5 ofof o3t EMMA HAEB=0| O AT T7/59 MEE MO ZAY
2 N URHAO| MEE T MI|SEQ HENEE (1) 7|E7|Y0] MI|s1}

(transformation) | 7| & Jjetste 22N YWatMEH (2) 7|aX A 2O X EH HISHA
s =Zolot.

R J1E 713 LA Z0] SHE A, 22 gt ByE Sy
3 of Ate £7| 2Ip|E-M-TIlEe MEZe ZE-HMN TEo wsiE
(reconfiguration) | etgofus sl eiaf &ai7t o MEICH
olg 9 MFY |2 WIIE ARV, Cspl Hopewt J|ES| A0l HOISts BAAXS
. 2 NS YUGD JIE HA2ZRE OIS ). Dot B2d U
(de= & lorst Ux|7} giCi® =49 LXISO0| Z&s 2 H0lD MES XM=
re—Alignment) | M7} MEIEH 2R YAS HY5HH = 7*0|Er

* £X : Geels et al.(2016) £H™ol

Geels (2016)2 ALS]-7ZA12 &l o sl FA<k 7|<, A=2 FE3te T4 9
Aoy Az IdF Foll thall v AAF Aeder, 1 &2 off &9 2o



<¥E 2-2> AHZTole A=t FA, 7=, MEe &
Ho|e] E= = s =
« Aot XﬂE““'ih L x|
a1t 71”0l 71E J1Y sAS J|=o| B0
I_—' — O
o AW HE N s o
o= A
CH & A7 mHolxpAlEl A « =0H Mol 7|E T
(Substitution) | ° :‘:'L SOIRHAIRL, - A =55 A o L|X|O|A urAMBE EHAl
ST, Afﬂl._o, Et of W= A2 AR
Mol M21H) 7t 7 - .
Lt "Mz B
= J7|es oAl
® 7|2I'_:_ II:Iol EIEII-A_H_?_El . —_|'L7| Ol x_|xlx_| 7HA_|
o HXE = SHHA o HMeteE MEHS
= o WA LXHEA £
Al erm et
b 5} o MU|ERo detdEt
(Transformation) | ¢ 71E ZI€0l =8 7 (1) ZIE7IY0| M7=
=94, ME2 b[H0] o Fls 25 HESH e ME2 HNEZZo oF
L HI=L A 2"EZ 2 = 225 WEd st ot M =3t
TAQol erm et (2) 7128 HA=Ze
2t dakd et
o x| FIP|ls-UN-F
Jl&=9 MEZE =8 _ i}
MY e AT IIRdE IIE I iﬁ ?x”ol oz op | ° AIEE RS0
aurat o| ofst == =HE T ALCHS =
(Reconfiguration) ol Al Sojs BHAl oiME et M et
a
O|ErT o ° = =Oo| 27 79
(De—alignment s J|E 7|90 A5 ot A= MZ2 7] |« A A=z et A
e s b oHollH EAIo Z7IS o| @ty
re—alignment) A=

» ZX  Geels et al.(2016)

A3 B4 &

2 AFAE HAE AAFe R AAHdSS &4k Ef
7| &Aoo g &gy, Meko] MEdAY, MY FF, gAFAY EAH OA
Hop AAZ R F43817] 8l Geels(2016)o A A Al &F+=

SHAl WM Eske] ARRE Zlolt

A, NP HSHA, Geels(2016)+= At3]Hole AEE T2 Slo] AA Y
Zo](transition)®} ¥ EH(transformation)S &35t AF&3FaL At

-7, A8 NFoE AR ol wEt Aol BAIAZ Y uhH o] 7=
om gt} Aoj(transition)7} oJ¥ shite] el T E HElE WHEE

WA zolo] 7
ola o] AL



O™, o] Wdhe A WslolYox dAHQl WHItE FHkete AS o m| gt

“qb oAldiel 2R dojues HX Aol S WE” g & o,
o7 AAHole ArjE=E T A(predevelopment), A]ZeHA (take-off),
&Sl (acceleration), A 3bHA|(stabilizing) A2 782 4 AT}

- A H(transformation)2 Aojek AR ZiEolARE, ol FEHIA Jid o =2A,
Geels(2016)0l] 2]&}l™, o= A A3 Al7|o] A—A’ AAZe] A= Yo wEA =o

get HAAYFE 93, FEAYFE U Aotk A wBe] FS, T

d

1

e i 1o
A=
rL X o pok

N

WA Aol AT, A-TrlEztd] BAH A5HLS ohd, A=ws)
AgHoz vedt wEe Had Uzt 283 09d Ao A7&rol
Wph o] TRACT AR, 4F S2olA ARe AEnel W)l sABT

2

Ceels@Ul:=  Wakel  faol  Hat  ARl-H-sgEel  dge  oww
B4 (denia)—A13+4  HE(ocal searching—ZE2 ZE(distant searching)— 7 23]

A 7 Z(strategic recreation)®] A2 AWt Aot

<3 2-3> Al XM ™Mo|el A =Z(Social Transition Pathways)2l o A|

Al ZE 17] 27| 37| 47|
TE (Generation-1) (Generation-2) (Generation-3) (Generation—4)
A A =t A— A A—B B—B’ B'—C
Al7| 7 & 70 M Al ZHEhA| TS EHA ot SHCHA
| (predevelopment) (take—off) (acceleration) (stabilizing)
Mol - = O|&tT & H
CH Al 5 5t A =T S =
(Pathway S , - - (De-alignment
(Substitution) (Transformation) (Reconfiguration) & re-alignment)
<CH & —t4 2H(Shift)>
& WA <t sh—x 7 A (Shift)
i >
(Shift) <X} T A—0| Bt
X & 2 (Shift)>

* EX 1 Geels(2016)2 &0 =2 EXIt A7

E4, Aolo] FaEFTEZ=H A, Geels & Schot(2007)-& A A o] A3lo] A|Hkzl7 of 4]

7Fi A = b= olut Jl A Hales Fdte 3RS B3l S-S AE-7<H

g o] HalstA = 3 BH AFAANA ALE -7 &3

AR, As-71ed 93, YA 5 AR g8 SAY dEEgo] Bt A7
A =

HAS T 7HA WEE 8

NN ZRA N 7% Aol geo] ddel GB P W, Uxe] A 5ol



Ao Aol FAHE LT AVGT B, weF BPoT FEe go] o
g uAA Nze Aol a7E w, o8 AT 4 A= YT R3] Aol
A ourh Fasith m@ Ased dd 9o ws:  d4dd

of
20
rlr

(symbiotic) A4S zZta JofA 7]E HAS AIstAY T2 AANE
dolt} o]2gk Aol ulgl AA 2] Aol(transition)e] FdL =AA Y JHA =
Aom, o]gd FTEL YxE HA3S AFgo o] AA AA FIFS

oM oo Mr oo o2
o e
4> o

Mz 18 Jqm <4 o okl X0 of

i, MACEN BER i ve) FPORY wAAL I BAF PR

3 79MEe B2 s Aol AUl B AFE o|gF £33 Tl ot

B,
AR, HAGAA] SHEWA, Geels@lH)E Ad-v-71do]l Thkg 7ol
WA ARAe ARA G, 2H3 ¥, HA =2, 99AF So Fu=
et A, B47197% FEQSS TFP FAAER ) 79| 2ol
HaldE TAH dwo] REsh dF Sof J1E HAd BT T B
AR Qe ALY A 71E Aol AR FReE AAA Y A
sdolu AHA 2 Fa) 42 AWNE W W, )= AN 290
e AI 71QUEL TR A BRG]t &H BANAS] e FEs
FAHA 7% Aol YA AANEFL AL E 50, A8 e57 At 27)
AA 7| e Fustds A FH3 35S QBB 03 P B
Aol USATE DFR BAT FeAAzre] HBAEe] Aot T B
AT N E GAEE HAVYH FHIYS B, AR A 5 AA Ao
FiAT A5 Ee B Bo TFAA FRHo2 AHE Aol



A3 gAd ALY A 24

Ald gRE A9

O A" "AxAole A

Oxd dxAoje o7 UAE 7|&o] 2dE FEF 7I€E o8 F3

Fxeol A B EXE JAAZ B oiygk A @ IE JpFo

A7k e FAVE 222 FHEA FozN Aol 7]F H

A #w2s WA= As vt dAY fgAE Ao E
e-A 2791200002 A Z3A u-F2A 1 (2006)2 ¥ &) gt

L AN W3

01

AZA 7 e HAY 7)&e BAA o HolHe Ftz AR ffiliﬂloiﬂ
Aulzs thesl, delm mwsiel wAAS Frbe] wE AFA b 2
Azrole] Shabs} wiFe] Wado] o wWrg ZA Frbshx At

2 F 3} VYR FILE Qe 98 FHET}

ofo
ol}J
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I

ol

20173 84 & I SEuEr 654 ol <QIFe 7257288 o= A
17(51,753,820%)¢] 14%E ‘dol FAHOo=E A YR 20253+
0%(EDHAN BT Aoz AR Ytk FASHLS 2000dT) 2HH 13
JSHE A AGol Aol o LI790% stk FAolt 2772
SRS AP TY FaE F47] BN FAYFE ol gt

—

4

gale] CAADNTAY o WD 20153 99 1009 WolAd 604 o4 A=
20509 F wE dof 219 Wl o]2ua Tk 53] ke wAFEI Wyl
23 A D AAA 7)5o] A3tE Y] W 1207 ) 8AZ v go] FhH R E}
S 654 o] 199 BHlE F AT o 5H] Bk 2.8u7F w1 Ao dute]
ogme oy A&t} ol F=o 1YL BW 20609 T w2 oJEHE Hu)

0ui7kA] Eold A= dw AU, o] o] mHztel AGAAA Tk wE

7) United Nations, Department of Economic and Social Affairs, Population Division(2015). World Population
Ageing 2015 (ST/ESA/SER.A/390).
8) olA ¥, AFE (2015 [B2A(E7]7]) AAEA] BHiA, 7|5
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AAAA Fo. 2 gH 94987 VA, gd dojHE 771 Tl
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EUHE @ 7 U sﬂ—rv} olb Aol ARe BESEE A A%
=2 (Quantified self)’ EZ A71E 81071 = &ttt ¥k ofyg} vl HolH
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&l —?- “}Eﬁ] 7Vt A=, 1
g f& F22Y ==
= 3} 77 %(Electromc Health Record, EHR)
oA, Eutd, PC 59 g3 ZAA9 g T3 fAEsEH= 7Y
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Adeld Zdol A UAY AaAols ¥ ug, WA, A% 5 che Ate)
F@ol Lojuhm AUtk 53 27, aA, A BEY, FAH g2 AT
0] HAT g0 AN2e AWAE wEo Y A =3 AWTH AHA
#do] Hi omel E4Adl wel Wolx AT gol s Hale] FAHEw,
o, B Y, FNAZLANT SANANRE Po P wm glon, o=
dolele] BgoAt MARRREY ARENY o] §57) 2 AHR T BT HE
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So ek wa 9ok

ARSl, AR B SRCA dARE, 8T E-uT|dde] dd3 19

BAAE B4 ZAAA OAY dxAols R FFAG BIA IT 5 GIT
FAL Folstel TSk AR, PR 5 /bE AFST 55T ARAA) JFL
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S 2R Aol okshE bedo] dAME JFS Witk FH DAHGH
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POTENTIAL NEW MEDICINES

e s sS4

:ﬁ- 5.000~10,0007)  +107j +57) +274 E~

EX US| sFHESHUT EXLXE(2018), Sr=EteH AR (2018) S EME MY

g, v=, G, TR, 2908, dE T AdNE S dREske dF S7HE AR
T =7k 53] 7IRte] vtsd HA| o ofE(generic drug) Alx7F SAH = °lFA
o, & F8 AFIMZRY Zoldx HlEe AEsta dodFes =Y
ste FHE AU Aok fEu AR A BAl ookE FAHL=
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<¥E 3-3> vz} ootFE AT 72 L = g (el - A H)

2012 2013 2014 2015 2016 CAGR (%)

o & 157,140 163,761 164,194 169,696 188,061 4.6
TE 23,409 23,306 25,442 33,348 36,209 11.5
=& 58,535 52,789 54,952 56,016 65,404 2.8
FHK —35,126 —29,483 —29,510 —22,668 —29,195 -
A2 192,266 193,244 193,704 192,364 217,256 3.1

2000t FREZFA] 50 dzE A AHEo] dEe VleE Ao AR
s & AFE 7l YHolH &4 Jle §9 A

A% vkl WAL A5 A ks Hotold BeH T

2]
AT

£3], #A AR 7jEo] At @ HEFHQ JFEE dAdgd, AFA TR
NEHE ATAHR|E2 2t AF ML 5 159 Ao JAH JFE Asssta
BT E SHAA Aol Aok JAFA T TFY wWAUFA ot ZA A
FH2 FTEIY. AA, A=< (supervised learning)S  ©lo]Elo] 1 Ae=
gol &2 Zol TIHFS Al7le Holth. &4, HIA 3G (unsupervised learning)-2
ol &S v AFA ¥ EFS Htez EFI EAE dEdESE 5
A7l E Walolth 7HE AR g o] RS Fg5AITA AT o, ARG o
e AHAgolgls #HolEol 2 tFst e Ay ALY o|mAE AlFEH
e A7le WHola, HAEIEFES WY XM ¢ 5 =P EAS
gtotsle] Zebd 7 RS FgFATE Aolth iAo R AHgS S o ¢ we
B Hpayoff)& AlFsta JAFAFTe] 222 BAS HAUssi=Es SHXPTE
ARt 222 $HE g e F UEE FgF9 I FHste WHAs
73l str(reinforcement learning)o] 2k Stk Al 71A] JAFA ST 7]E o] $E&



H 37| = SFA| G, AME S Shszels Waldd met A &7lsd Eobyl bETal Be
Aol &t dE 5o AEsFY A5 Adg9aEzhH# dolE(yghol B ATHE=E
AN 2dY FAET ogps ARSES IJAEASE 5T AF5H
E-F(classification) s 53 F$(True-False)Es #W¥Est=d &89, A,
H A E8t5o A8 guto] FojxH 222 BRI AES TR AL £ Ue
gt A" EAHS gofHcompression)dtal oo wEl 3 (cluster)S
FAote=d E8At. AsEEe SulE JAEA S FIEF TUE HA% g%
2y

5 FAZ Qe HHE HolE T

1950~1960 At AloF EA|7F FAH o=z F7kgk o|F Aloko] A3 HAsta Ut

19501 o] & AT ] 109 S E FYsted sdel A F3st

ZRko g "ojxthE o] 79 W2 (Eroom’ s Law)o] #8511

1950 d el = 109 28 AFMd EA= 10070 717k Aeks A

20009 EolA 1719 Alekz /AR R Ze 5 il A 5

At TAE AL oS AT F Aok A A AGFAE A HE 71
= 7o

A= Al el HE3 AZtE S Al e =0

%0, rlr
o

[28 3-3] 109} Zal SX Al Aot

Wy
=
B
+
P
=]
’l.T.l
3
@)
3
To
IE
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FO¥A thghtens
':l_|I,JI|E|l|iII|'
post-thalidomide

FDA elears backlog
Tollowing PDUFA
reqgulations plus small

bolus of HIV drugs

First wave ol

109 2] E7} A @AIE|E Mof A3

biotec hnolooy

derived therapies

L1 =T
| IRD 19590 M MI10

£* : Bountra et al. (2017)
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AeF N Ao gk Al glo] 71E AlxHEe] AE
AAH ot =3I &3] AFHHATN F23I EA= Al
SgEel W@ Aol W @asn WFHe Yok Helth Asz
] ]X%(Nature)Oﬂ 2w 82 g8 7153 3dE A= oF 10076 o=

2L X0 o

N
o 2oag e

oF Ffutof 71 wWo] &85+ F3E 9o 1 ] o] 22l PubChem, ZINC &°] X
i}ﬁ MeE oF 1000 Exsich. aue 2 Ad AR5 AESHE 540
2 gz %7‘3 ®4 @At o]d &5t EA -'@‘r& S FAHOE A FTH
E4& gAast dA dAMAdA FUE 3,250 719 ok i FEE —’F%iﬂ(receptor)
8 2(enzyme), F<%A|(transportene] Zrgst= EA §‘r?ﬂt’ of A= ATt &3
AeH stgES sl HIFE A dAY Ak AT FES AT FHE
At ¢FA 0 E HFEH T AMY XA o] TGS QIto] 2t Q= A A 54 9
SANA vIFAT. HAY AT AAE AFAV BT F53e AL EVMEE
o JAFA S T ALY AX =TS BT 7ol Eastth

FEAE Aefolet FABE o 28-S o

T GEE UHIAE Gk FDAY A5l w=2w A3E

A= Aol vl T2 FdAA(cancer drugs)7t 75%, E=3solm™ x| ZA|(Alzheimer
drug7} 70%, I-A<Q X Z Al (arthritis drugs)7} 50% F=°.2 A2 A3 dch( 13
3-4] F=x) olE X X BAo Aol BRI = olf LI Aol A etE U
of g7t W Bsta theFetH, ghAbe] fA 2 SA 6 whet ofe] A A8 A uf-¢-
dolstr] Wwolty. 53] G| A Agtoly v A%k 5 /A
o] TL3A Hgate AR Aole AW o] AR wlP Fo)aty)
S 2E Ao Alefrido] et gt wEkA FiQle] A
= i, o] & 7|vte ® A3k AEgsted 54 AT
Mok, S i BEE AYE oofo R ] MEke] Hasit

19) Asher Mullard (2017.9.28.). The Drug-Maker’ s Guide to the Galaxy, Nature.



[E 3-4] xIZHol| =7} ZE3FHA| A= HetH 24 HIE

ANTI-DEPRESSANTS

ASTHMA DRUGS

DIABETES DRUGS

ARTHRITIS DRUGS

ALZHEIMER'S DRUGS

CAMNCER DRUGS

ojekx o Zulo] Ao ALY wjiEo ¢kFEE =3 EA40)
T2 F JEFE A7 gofF A - AERE 3

= T AR FEEY. A A A=
npEl Fof] oJefkE Q1 - S{7F e AR #I <

IND)= W= 9A7F Bestth =3 dds B3 GFaE A5 4+
s == & 7FNew Drug Application, NDA)Z 4tolof 3t}

PINEE AAMNDT A¢ FREAS] FEs} AL o
 AoFHgo] AEs o st HPE A A AEdA
ek £ EA B4 A3n silico), AR A mdd A & A=

=~
=48 A¥S Aa(in vivo)E 25 A= of o)

ol v)te] 2080 A4 1gA e A daA FRE °
A 28A = 100~300%8

A= 3,00004 ”519] 1‘417‘1‘1?_
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[22 3-5] &lek ol-5{7F Hxt

UAE HEM IND ¢ 3 ¢ YA T NDA 417
In Silico, In Vitro, In Vivo AUHE JIE E AEEY (ES57t & HRu2i=)
Al AF AR AF X 1]
cMC B2 4AS0 gol0H 2Y ge s su Es
* Chemical Manufacturing Control *OHEHM QI REE MM

EX 1 AE4(2018)

e AFE e

AaE A48T A HAo Aef ko] EVlesty] wEdd SXHT Aol E4 It
AR, T84 A 5 3AEAS dAE A 557 A7 FALAS A EA, R EA
Y AS FAIE Ao BHSr] wjEd £ WY AE AEste dsie
Aol A EVFssith meba @AY Alek Q1 - &7t AxE B3l F<lol
AHAH o7 ofH

oo 2 F 9= (FDA)Y 725 AAZE oojze WHo| g I EQHHo]
FolA AL Al&3E X EA Jidel Qo] Hiuzxd oA g4l AlekE AI&EHA
57 el A9 ‘I2E EZW(Fast Track)’ A= =S HAEIIIT.0 I2E
Edo) AABFH YofFs Mdske A3 At Al of /T aA o A A F o) ok=a 13
dES Tl Aok N AAE ARSI F o olE S0 A A Al A AIEA
23 T "3l =25 HAY Ut 55 AT A5Y FA A FEE &
Atk AAZ 4N dHeolHE g WHel| AESHA Zn dAFHSZ A =ERolling
Review)stHA] <

N} 7HE BEsE AR Jssit uEoA mlAE EY
> H

Z3) Sof 20159 o F vjd 1004 dx ek

AA s7F Aok tiH] H2E EFHE F3 FrtE AFY HIEER A 30%E
ol Ao2h HI vjm AFYgxE rE EF o]fox  ‘Ho|AxAF
X & A (Breakthrough Therapy)’ , ‘<A@ olElE F2(Accelerated Approval)’ &

cepe A A4 ZRaRe mske FE HA Ak Ane Hsn Yok

200 A2 WAEEHS 3 2005 5E 2010 Ake] oF 3070 HIV A &A17F == 0] ooj= A57F AX
T8zl s AFAT
2D "AE e} =(2018.3.4), FDA &7} AA Al s 2~E E



<i 3-4> 0| FDAS| WHlAE E=| ==z27%

T = W &
AH 2 -5 ZEdH XEMEM O|SF 22200 =50 2 & U=
Jlsde MAste HIRY = g A= MA
HE Al - ALAEMHE(IND) AE E£= 1 ofF B
FDA E'H A7 -84 = 60¥ olHf EHH(ZFL 7IE)
S8 -HAA 27 S 3o ME R Aol9l dast & MES)
I A AR -&5 24 0|g #d Al ¢ XNE HE3| Jts

X HE=Z5=52(2018)

Y oHF o} 74 o7

Aefo] EAHW BARARE APRF opAu Mk W] we AZRY
AAHAAN oloFEY AAAE BWASRD ol Edz =n

Ak ALk tE BTl HE HPIE

Agviwe  ohgg  sle A e F@Hez  mEse  Agdn
FNAFBGFEL AL ot BY WAL FRFORE 60U oo
guste opte ARAES Hof glot, AAR WAL 29 ol ALY E s 5
AR ot A4 B4 AV1SsE T8 29l @

(2% 3-6] Aletel ebrtHH X

H| 43| At g JZEIYAEIE g SUUZEEIT oy EUSKF

: ?‘16& E %I -ty ;:"_ﬁ 4
ELEEE HEdg H9
Azwd 5 4y BEANE > g Wt gy
@ HIE Z0Y . 58 1A
—— 1720% DjLK - * GO% O LH * NG HYE —

FEuels 2002 AEH 2@3eTHA120 =9, 20061 d AR S AA =(ZA B E g 2E
d) =94 5 BFY ofAR] AAAAo] A &H2H 0w olfA Yo AESAANE=T

P
RE o] BYPL AL UAHE B2E 2" WHE AERA 6

22) AA AFH= 5 AHl2e FRY Foll BARle] ofH A WRE s ADAAE=T e et v
. ) _

o A %3}% A=



gul Egel we ojorER ny] AERAoE FAsE AL ousu, AR
AL NS 8 BAow Eqsti Zlo] AuHolth MABAAEE QA
584 2 vgEgel 2A%Y AP HAE o 9 A4 B Rl
BAA B b AN AAAA GBL @k wpebA e SEEAD WG
AA WS Ee AN FLAL HALE A A BAY BE FHEA e
BY HgolH gt A9k B3 g

doh e Yo oMl APAY 5L nARS W St AR
NS sty 53 Aokel ts) AW HA o nAshe] Akl A
44 =msy) mohe BygAe] BHAIA AES AU Asty AN E
Agsed FHe F B4 A3 Axeh: Wbt Bk (FF4, 2018, RREd
JEWNE Stk FAA B3 ool FAAT He uFe] oJopEe] Fvtw
B4 oJobE FIAHOl AVHL A YFAA Ak Aw] e HPS
BEER A 857t olely RARde] wrks 2L ZHo] Utk MA=
Felue} Aleke] ofrh4E e OECD Wyl e SEoln, 53] H¥SAAE =9 o F
O GFe] HE ASHATE ATARE Ao (o]9)7, 2014),

<# 3-5> OECD =7t2| 27 | 2t =& v W (S| : %)

2004~2006d =i EA[ Alef 2007 ~20144 =i EA[ alef
(MESIH T = ofF) (MESIHEZ = olF)
ge J|E 54% 45%
Toie J1E 72% 60%

EX 1 012/ (2014)

23) = oS AAS] Y&l Fadte ZUtEA A=V REw, u2, 9o, z5s 2 ojgkgol, A9
2, B T Yof FoF Al T =UtE 4.

24) ICER(Incremental cost-effectiveness ratio, 52 Hl&-&3} H]| &)L 7|E kol H|s|A kS
7= v (A0S SVt SE(LAeE Uw dF9Y vH&de &4 e vty Ae g0t 1
A A S fASHEH dutke ofgko]l Eo7tEAE VEoE Audh
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2.3. AA A #&A

FHaoF Ff AF 72 7] FAY

20161 A A =
44 2P A FEE
A
GR35 Ta), TP (404

NS sk e Al

Al A

oorE AL

AZgelar, (1,060

1.4%°) &3} st

=2e),

12 10429 @e} FRE AT 547
B, o] AA Aol 33% < 36219
AR1,0460 D), =
of 2o olth fEutete Qme] ol 13WAE
FRE o 1589 FHE AA AN AAGE vFe

=631

AF T 5.2%
gH=
),

=

-

<i 3-8> mIIH 9olotE AE #2(20164)
sof 291 ANZEAZ | CAGR(%) L9 251 AZ22 | CAGR(%)
(A &d) | (2012~16) (& =21) | (2012~16)
1 o= 362.1 7.0 11 2 Al OF 18.8 12.4
2 == 106.0 15.0 12 | 2= 17.8 10.5
3 Y= 104.6 3.2 13 | CHerli= 15.8 3.0
4 =4 63.1 6.6 14 | &= 10.8 4.7
5 = 43.5 4.2 15 | =F 9.7 1.8
6 A 40.4 0.7 16 | HWAIZ 9.7 3.3
7 O|E |0} 33.2 3.6 17 | H7| 8.0 11.3
8 A | Ol 29.0 1.4 18 | &%A 7.8 1.7
9 |22 23.2 10.6 19 | AtC|Ot2tH|Of 7.4 7.5
10 | 7Lt 20.0 2.7 20 | LAEZ|0f 7.3 3.4
EX : stEEAMARER(2017)
20168 A elvtetel= 35370 HAZE o FFH(AF 71H)e At o F
kel e 162 33249 olth o F WZ 59 o ool AL 5o Ehan,

Ak ol 4ko] A2 A, AA 54%)7F WE 1009 € wglo|t}. o] F 1117
JAE A wEo] 109 Y mToE wjg GHF Aot



<IE 3-9> faui2t Aot E Wiy Y AA 5+ AL YA (20169)

G A AL ok o) | H AL (o @)
1021 2 [jet 11 18,060 163
109 @ ~ 502 ¥ 54 126,740 2,347
5021 & ~ 1009 & 27 201,011 7,445
1009 & ~ 5009 ¥ 80 2,072,538 25,907
5009 ¥ ~ 1,000 ¥ 39 2,954,835 75,765
1,000 @ ~ 3,000 & 29 4,889,820 168,614
3,000 @ ~ 5,000 ¥ 8 2,983,726 372,966
5,000 ¥ o¢ 5 3,085,675 617,135
i 353 16,332,406 46,267
EX ¢ BREANATEH(2017)

AA F8 A3 Al I AFH AkAY FR2E Hlustd f-guhet A2 o4 9
AAARE a3 & £ YhKE 3-100 Fa) AA A S Ak ARG
3}o] AH(Pfizer), =H}E] 2~(Novartis), Z47(Roche), # Z(Merck), AF=3(Sanofi)e] ©j&<
3409 ~ 4509 & =< BHAE, 3 FHo) Ak AR F3YgE S 109 2 sl
B351t}h.28) M A 509) 0l sl dslE 3 ¥ 3k (Ferring Pharma)®] wj&o] 189 @3 U<
g o, faLFde viE FRE AA 809 Y o FAE

AA Fa AF3|ALe}E mul A3 ALY Aok A+ AT HI&Y FF Aol O
At} o], xHElA 5o AgIAE ulEHY 20% AEE AEES 9%
Aol FAEAINE T A kALY wiEeY tiR] AR BIFE 10% Wl
Esttt. 201610 = A k3] AL ﬂ%mm-Eﬂﬂ%ﬁ-ﬂﬂ%%ﬂ]ﬁ%“ 4,
=AA7E 11709 o A, g4l Aeks Aisrldds &3 fRolth oA
Arg gk vhe} o] Alek A2 <F 5,000~10,00071 2 g}st}%% HAESY] JxAog
he] Edxto] Alefo 2 FujsE =], 10d o]de] 733 22 Hfe] 7fEn] 8o

FAHE 2HAE Aotk & RS A /i Z2AEE g5t A8+ 2,000
do] FAdAY. Eutk oyt AE&EC] ¥] wWEol ASIA= BHE HE 5~1070
ol’¢e] Ak i ZRAEE FAO I @‘}1 A Aleks JdsteE
AoksIAE AASI] SHAAL Aok Al A7 A 1~2%9 oS FAT
A= FE7F Holof 3t wEd Aoz A UH% 30 €2 ol4, AlA

30~409)H o] A k3 AF AEuto] Al Alek o] slssio).

28) s¢71dd guWirIde] HlaE #std = AlefAke] dHiolE & 2016 12€ & 7lE $&(01 = w1205
Asa e



<¥E 3-10> AMA FL H<ts|Atet |2l M etbs|Ale] 2 Hlw (2016'H)

==Y ML =L MepAL
7199 O Z(H2LY) | RIDXIE | RDEEE 7|8 ofEely) | RRD XIE | RD EEE
Pfizer 45,906 7,841 17% T 1,09 72 7%
Novartis 41,554 7,916 19% =R 857 97 1%
Roche 39,552 8,717 22% oH A of 734 97 13%
Merck&Co 35,563 9,760 27% stojetE 733 135 18%
Sanof 34,174 5,722 17% s2d 690 85 12%

EX  et=HIO|2F 2fE 2] (2017), 2t 714 el AXHE 1M (Annual Report) &

A AR & YA 7 FE 7 A

v, 9 5 A Aol A9 olnl oF 100a] 7je] AFA T L HHolE HAE
EVEQIO] 210k AW Hobol F1Feh] FRED B2 §uA B4, 4 HlolE B4
5o QRE FASL Ak ol 719 FEAA SHL 0P AkE el AW
YAWAE TEATE Yotk Uy AtsAE 2HEC] $ua] ofHE ATE
HeHo R FustEy F2 ARY A% AH 9 B wuoly AT, AATA L)
AU 5 Aw £2E, ATHEA @z o|3 YA B4 3 5= ¥ U

<IE 311> MAMA F Ak 4yt AElEQ S
AEEY =7t | EHEx = =0} T2 MetsAb @ A
Atomwise o= 2012 TESE gz Ak C|X}Ql Merck, Abbvie S
BenevolentAl A= 2013 |=8 &M, =232 g, A2k OX2l| Johnson&Johnson &
_ Sumitomo, GSK,
Exscientia = 2012 =24 2=, Ao Oxel =
Sanofi &
Insilico o — =
. o= 2014 k= H A (HIo|2ntH) w2 GSK, Novartis &
Medicine
Berg o= 2006 | YA OO|E{&2A <= HZA Y= |AstraZeneca, Sanofi =
twoXAR o= 2014 TESE gz, Mef X2l Stanford Xk £
Numerate o= 2007 TESE gz, Mef C[Xpel Takeda S
DeepGenomics| 7HLtCt 2014 oFS HA (HO|20tAH) = Pfizer £

EX  ZAL BHO|X|, AEEE Xt=E, 0|5]4(2018) &



Elvete] A H dFATH HHolE JEE &8st AokE JiEdtE =
2EFEo] I ARSI Utk AlE|7Hlol & T& AlQsty i & 2015 o] %9
FHstd o, =9 Atdel vlwstH A AR s AFAE X3 dFolth

AP 717e] & B X JARE FAROE S A4l AloF A A=A 28 HA
%3k Bo] At AFHo] ot 53], 9 2BHEYH 2 Il A FoA Fa
A ks Atel FEBAE D FFoE ke st A T3] HTh29

U A AE gFE 250 MEFY Al AL =5 BAG AxE 53 F9&
FE97] W&ol UXE &S &8sty dXA A%, T35 4 58 X837 A%
Al Aleks M f2lo] A e Ho] 7 Atk &3 9 T8 A ek ALY
A5 A Gz AoF e B3 F5E SEE vlolE, @l dolH, U g ¢
oFg] Ztgof I3k HEF A2 & BFsta, YFA P B 35 E FH v,
=W 7199 AF 28EHQd AFTL 5 v 2EFH] dHolHY =397t fltke
AE JEs& VtEve & AgEot

A, U Ak ALl AloF AT FEACA FF F9E tolrt A FAH
AteE HE OAE 7lEs 83 AoF AL Ao ik 71E Ak ALY AFF
Blxol dxdth= AFHE 9

AAZ 2 71F9 Ao RAole oy AES 55 HAEsta AP AolA
A W(n-vivo), AAL(n-vitro) AL = ATAS HFEHE HAFsa
AEGoIAE F3l dAF(n-silicoE FHste ATFAZI &3 FYo] ofHoe=

a4 2aet Aok

Y5H HY FL F8 T HY HAIY 2F Z7

w3k vhd A3 g G4 Aol FUk AFRY AF ¥ g 5o e
AZRF ] QA AEL 2008 275U A 20174 573292 10d The] F uj
1’4 # Ak
TR 20179 AFRIR FYL 5
T AEAYe] oF 6.8%Y T
Agolth. K& 3-12> 1) 98 x
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29) = & AFIAel 2EHEY L] AepiE dY Abde 20189 3¢ F@dd-AlH7MEle] 2, 2018'd 5
T A -4 B 7Hako] & 3 MOU A2 At B =<



< 3-12> ?e2ltiet 2Z3E2d M H

rol

2 (29l - x2)

—

2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
A4d=2d +¢@| 289 | 31.2 | 336 | 37.9 | 419 | 452 | 485 | 52.4 | 55.7 | 58.0
=3 249 | 265 | 28.7 | 329 | 36.5 | 39.4 | 422 | 453 | 48.6 | 51.2

A& 4.0 4.7 4.9 5.0 5.4 5.8 6.3 71 71 6.8

_|?l_
A4d=2d X|&| 275 | 31.2 | 349 | 37.4 | 38.8 | 415 | 439 | 48.2 | 526 | 57.3

3. UAE A3 AE FF
3.1 AR 28EY

o
>

FU o] YAE 7]&E ol&
o il ~BEYS A
FYsta Uk A" &
AE 7hatol 2.0 73 H o]y
T3 sta STt
ETRIS] #d# AA A& #FHAFE 7lees AT wob 20099 A
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2Bty e oFE A AE(drug repositioning)ol]l HE3F 3 JATH GFE A Fo|T
oln] FIH °Fo] NEL EE 2= A, oln Iy EAol & d#HA U
=4 meto] Ed A Ee NEZEE §£58 BFsy] Wi I FA o] dEesta 4ok
A 713 2 &S UIH R 3E g UTh FEY S AE&S XS = 7
DB ¢ag]&<l StanDBE sty SR =49 AF AF, IEHEY, JzuizA
AEFOIA Btk A TP 2gA Yz, ofFT) ofth, KAIST 53} Ak i A7 E
A9 Folm 2018 114 HE stolx, dgto]E e, MSD 5 afl & Ak3|ALe}e] JE %
F7 Fo|th. HEZ2BTE 1,200% 719 3% FRsF @21 DB, 2008 7)o #A
g del EA4 9 #Y 3= dolH, 29 HY =& HE & st s ¢
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AlE|ZHHFOI2 | 2009 |GBLSscan S|8XA 24, MUSE S =t

30
[pal
al
riol

o2 AIBT 2016 | Chemiverse |Z8 =4, T2 U257 K1Y HeHEHKTHHEESS S)

ohof e 2016 LucyNet |28 =4, =254 4=z o+d ZeH(X|0f, H|E, = 3)

ABRHCH 2015 StanDB ok WEE mZlE, A S, n|E2=e|of gt
=X HA UHR, HE JIAL 2 AL FHOIX| S

32. BH-9 A3 =¥

Feuete] Aty dF At AA=e AT HFEY =7ret wA R
Bz efFoll 7Iitete] AT &, v, 7, & oA M2 2dFS =Y
& A

Fote AYTRZA b 3AY 43} AUelA 2 J1elE sA RF Aol
Aol Selvtekel Al Al B0l AR e 1987d £YH BAEHA S
dgsted el Aokrgel BA HetE@A FoEPRFADIS )

FFAPNLATZE S BASFAATEHT. 19999 SKARZe Ful A 152
FUA HEBHFE BAE A0 LGAWAT FAA WE B | BA ok
‘Fhn | FolAleke] AMAER’ F uld 2-39 Iy Aefo] A&How
2N Yok FW 2010tho] HASWA T A Abe] A LS T
2ed 4% 9 U Ackigle 2w HEA sEoze Zobe 9% weol

ATEHAT 2011d “Aleksd §A 3 Aol #3F SEWH’ o] AdE 20129



HAEZ R ¥x3d ‘Pharma Korea 2020° HlA So] tE Aot} o] Hel HA+=
Tl Ak el FAAR FERAEE FES T Aok AFNE T4 A I A
O3 Aekr|dor dAsted 22 o kF AlFd A&EsiA YT F AES
FAste Aot 20119 FEHE  CHFEAHAGNIAER o]
RAEXE FHe] ‘Azd B3 Fgilend A’ = &9 Folth
HT AFe AFAF, YHolH 5 "HAE g4l 7ss Aod A =
soltt. FArEFRFLAEE 20179 129 ‘YA EFY
THsta 13t F4AAAEY F stUyE gAlileks dARsAT olE
3 PR

'il_ e IR NS [
H8 BFHerled, d=IstAd T, AU, o)t aitistu T 47 A7) o]

A=

= o)
. = [¢) huy
Fe} 719 0] AfF-EA ol &3t =S 2019d 3/ Algeltt. RO EXHE= 2018
FEE AR AFALT A AT L S5 A ¥

W=ea gtk ol ErjE 2019W%E 759 9o e MM AYR oA S
S8 7| E o] Th3D

(28 3-7) HAlAlS Fjute 9Ieh HAN 12

1987 1989 2011 2012 2015 2017 2018
A Fy A X A A A ]
T e T = aTE AR A=kl EAL | [1-Eal Bl =EaL it il RIEECE 3 =fal Bl
BRUYAWATEE 4T Aol HELF MYysE 849 Pharma Korea 2020 AMYR EANL B HUMERY TN EhE g ATy
Lo g g Hh EE HEERAAE M BE LRSI | e HEEe AW AT
I 2Y #om

4 273 FUAG AHA 54

Aok e s, MBS 5 A A42 = s 194719 HE
Ao EA 25d A AA A HokE AEste 7|92 thFE 1800 th~1900d T
2 5 Hetr) o] WAT Frhel A BAH AT

Sad e Qs 19508t olF AlF ALY i A mEAm glom,

30) W 252 (2018.11.6.), A&A 5 ANE FHEF T 759 o4 vl
3D B =7A(2018.2.20), EAS E&T AL & A FE B4 2HE



AP wE Mz dSY UL VieEHe BFe dREY Ad Fe e
1HPye W AR Tles &Y A AT A T Akt gAE ErbEol
¢ a3k Aol

AHA SN Ak 1950-60T] Ak A7 WA o e ol F
Aok Aol Aol FA3 AsH L glom, of MR H2oe A REY FY
Aerow ABHT Uk EF Akl e Fule] ARy AAH7] Wo| ofefEe)
AF7E L o7k AH Fol FR- FA FHA 2§ werA oFE A7t
BRI AHE AN WS 0§ FF, ARAM BANFE At HE B
A FA B ol A A A HA Few wFo] AW

AN B FRNA CFE AL @ o Al UolA AR, Ak,
JEl3 Bz g Abolvh elsith Avk 109 welE A 4 &4 B Aol

H

a3 SEy AR o oA AGAAE AHHE s Az = AT
dolel, 44 NE 5& HAaFFOEA HA Aok FrtATkn FA}E W, opat
g ARMBAE % 987k BYos W 442 AAdntn FA%m: Yok ot
A4 BEstel MASAASS O Y Aolw FAsih BAE By Hg
Aeke ST ot A Aol £2HE VIS BET AS TSRS W, YR
AE AL FEG ftE T FFNA 8 BY AP AAYL FA 3ok
she dgolth m@ AfH A gipie] U bk siFe] wis) W vt
#7433 ek

AAH $74¢ B Ak AL T 27w GOl W B ALY Fuo
AAEI FESA gk AT T olokE A AA AR 14%e)
st T T A GA AA AFD NGFE T2 S, 7168 ZANA
AFE AR e JBo R A Ao TEsHE o9 ¢ dFolth B Al
MR AS AFA%, WHolH &S BA% AHEQY FRW AR dolH,
whsb A4, He BGT AFIA el BLE Feo] oA B AAD

11:____ L 5

g 7leS 83 AeF e mlFd HEE Holal Stk A
3 ‘AFAF - HEolE &8 ek Y FAE (AT,

) | g

5 5 Ej A

M A (R EAR)



Agstd e U dE8S B 1€ WA
A A (reconfiguration)ol] | F3cta =
TAZE AeFAg e gales ARt E S
kA =7 A 24, Afakd Y A

galAeke] 7Hd 2 A ade 71 AeF AR B ESA] A Ao =
Ak7IdEel 71E BACF Azxod #Po A3 @S FA Xetal lom,
2k kel =& B o R Q3 AVE AEERHR] EY

o
=
ot
ol
O
v
rlr
s,
o
Iy

=S ofrhE AHSE FA U@ A7 Aol FAME HelstA BYsn o
Aol FAolA Bolur] olele FHolth dE Sof AL F=3t7] 93] Aok
A7} FHL a3 @ A GHekA 2@ ookEo] fEH T ARL AW
Aol w3, Y B4 WAE WL ot BE FES ¥Y A9 F¥ A% 5
A Aol osET dEH FHALS JAE ¢H7F =0
<IE 3-14> O X|& S AMA e Al MEfAHEM QF
T= &
HA 2 FEst DRdAeh MolH 37t
AMIE 7 Hol= BVt SSEHAR AN SEEY Alotez Fel T A
AEIEA| 2H C°kF QI5{7 o Ciet &l Ot 2ol FHE2| HICHE E=XH(24=/R&D)
ZHE e 718 M, MIA-AZ I ZF S 2R
Ko 20! 7|E XA Z&ofl chet V1S3 71e| BiE 2
ST (R HEAA NE(REXAL AT 5), SE=0F AS(FEEE 23
o9 = 7 (reconfiguration)
HEEorEZ | S | Y MZ2 A7} 71E 712 710 HE0RIA S (Ao iAers)
Jlg 8 | | P leM— st MERH-AN TR0 HEIE THEOUE Sho| HalEat
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<E 3-15> SEAEY A Bojey Fol(shel : Mol 2, %)
5

= 201 2016 2017
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=7, HAE Ao 2L 4AdY sdd=ow dee] A =g (transition
pathway management)7} 5 83tth. &, Al F A A=, oA AFHLE,
ATFAAoNA olgt TOoE F3 zbel v A A (shif)7} 7]”6‘01'1:]‘((36618, 2016).

ol FFZe HAE AAFI] FESAHRTG 23E WHAAH 8 <l(endogenous
factorol] o8] FFS w=d, = Eof 71Y9S AR AZH(information strategy),
QA f<d(financial incentive), 2214 Q}t¥(organized pressure), 2742 =En](direct
lobbying), o | & 2F(confrontational strategy) 52 |2 M3 o| oS3, F=
R&DALH A& A=W, A W BE Folth odF &9 #A FHY
ek -3 ATANA AAUAZR HE AEE BRY g ZAFH FHoz
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