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g, A4 5ol AdEEE FFE FE ofY AAFCRE Jed AHS
Sgstal, ARS AdS FAst AsE it AAZE 2Esial 9l
A7 WEol wE FALRC] ThedTa 48T |25 I7FHAIA]
2HE “ZFd FTAEE T MEE VeSS Abel =Yy F
AN 3 2 AR gdd AESY HEYA” Zal A
ojglon, “FE&HQ FAAAE= AFE AdE 7R UgtR st g V&
Edd =] AS - 8d sHe A-s] AR G533 RS
o|E3HA & FE Utk W IUt FEA Aol #El - A= o]
Sastta AT, S Alz"lel e FAAY AEGFREe] ofy
g}, ol WEYA WHd =HE F Aotk nHIZ A7

Lundvall(1992)3} Nelson(1993)e] o2& =7}d4AIA| 2= 7ido] AHAw3HESY
ot 53] A" NE7]+(Organization for Economic Cooperation and
Development, ©]&} OECD)7} =7}8AAI 28" /dS 3d= HsrjeA

3) OECD H, ol <] (19%), T3stt 7jee] AAst], 713} Jshe] AAst
T3] o, AEAL 120%4 AL



o] BMEE AdstHA, 20008 2R o] o= SHAE dolA A AHA
AAQAFAANA Bz o7 wolSo 2= /g o= Ate] Futt
GAA=E Ade A" AA S FF wel thFstAl ‘i"i—’?ﬂ?i‘jr. A
o & 4l A] 2~ El(Regional Systems of Innovation, RSD-& A&, 7]|&A| ~H
(Technological System, TS)2 7|&2 AAZ st g4l /\l’\E“ 7H HolrtHe.g.
Cooke, 1992; Carlsson, 1997). 7} SAIA| 2" 7d-& AlFZ <1 W82 A}o]
= AT A=EHS FAStE 84EY AsF AL & 955
(dynamic), X 3}2}(evolutionary) 7jdolgl= #5d £ .
3+ Franco Malerba(2002; 2004)= 718 AF] 9 If_%f?} EA o]

o
>

Ao} 8 Al A 2~ Ell(Sectoral Innovation System, SSDS *
g2 Ao X3}, xsbAAE agar @’ﬂ/\]—’:ﬁﬂo
Mo A BT AFHAA 2" H o] osid
F, T8, TaE AA7NE @LAet Az HedolHw, o] BE g4
o Hole HZo] A AIA A" AHo|gtn T 4 Qth
FiE2 BT ANt VE2A AoHBER AP YHAIA 2H)
 JEe k= Ao] AA7|Rkolt). s A S A ]2
i, olHE7] oHE EA-E } 1T BEd), o] gt
frEe Aol & AYFEEo] FAHL AAste FAHolgt & & Stk
agjar o] AAZNA A=Y AEH 4LL«I 21871 A S gkt
Malerba(2004)+= AtFdAA2=Ee]  FAHALAE (D AXH 7=
(knowledge and technologies), (2) 3§ Ar<} U E<] =(actors and networks),
(3) Al =(institutions)E A A cthHMalerba, 2004; pp. 17-29). AFF-& 53k
AXH 7S 7|9 &2 st PAEH, o] T 4k e thke A
Ab Atelo] Q1A B o g FHHET =, MER 4Me] &St AHA
FAAE Atolel A2 Tz Tk FEE olsrt FAAEoF k=
o)t} 18]al AH]e o)A A (heterogeneous)e! FHAER FAHT o]E
Wl 2 A = Aok AAE s, AN, ALk ARt 5 o
& FEe T3 JAS AT, A 1o UESL e Al
o & 4G EAA2E BH-o A HAlolH P2

=

2ol

rl

Fl
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#kel &3t o]59 Azzrge AE, A=A ouE x4
HIAAN ="M A=s B A, 35 2 olge] FEAEE
Aol 24 9FH e AT 74, & F(routines), F<F(practices),
HE, 713, #F 5ol A= sigdtiMalerba, 2004; pp. 18). Ax=s 7
Ag el 5%, FFHe F= AY e Sl w2 72 ¢ Ao @,
ME, 713, A T2 HA A9E 7 el FAHe 38t
= 44U A=l ’EH%*@E} ‘%‘5 &2, BE, old, 23 52 WA=
o)

= el [e Bre]

A= AFE HLlol wEl, o8 4 Addbe] gE¥S v XE dEF A=
(national institutions)e} &4 4Fel EolZH o2 IS WA= 4G Ax
(sectoral institutions)® TE& 4 ¢tk o] H 23 oA Zgsh=

§'}
ASE WS thepste e B Asss £42 Bl

2000t EuF o] % AFEAA 2E A A L7 4G Hla - 24 A
T7F a5k W= AtHe.g. Malerba et al., 2004; McKelvey et al,
2004; OECD, 2004; Malerba and Mani et al., 2009; Choi et al., 2011;
Malerba and Nelson, 2011; %3}, 2017). %A AFFS OECDE AIA]
28 AU HzHom 4;%5}1 AR Ao vk g=v], 2004do]= 8
7N A= AgE, E%‘ré, 5Y, & UEds, =240], 250 A
LAE AYEe AFEAN2E AHoRE FA3 B
TS LEIYCH JE QB mloleAeF Ae #I RIAE ZAI
Motohashi(2004)= %_‘L—O/] Hlo] e Al of 4kjo] AFAolA] Fthal Brheh,
AF AN 2H O] FEAGo] ATdEHATGE FS I ddoE A FI
ﬁ%ﬂ@/ﬂ/\]i%ﬂ% AR =3 == Aol 2% A8d F A=
TAECg e HolAd IS WoKelZ, HHES 9, 2014; 20%).
McKelvey et al.2004)2 AAHAUAN LT AH o2 wwz 2 A ofike] 2

b
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) e od Fkel thepd Abglol Ba A

ATE T3l olEBHOE AmAHYUTh of FHAA el FejH 23
$4e sl 4 Qi AR BHEolghs YE ARk voprt
E3) HolHE BEY YA ATWHESN FYse] AH/= Pom,
Mg WHES AATAN LG gt At 2o B
o 2 . ST
2=

7FsAS =oldv AIEE tHMalerba et al., 2016). ©]
| pd =

&
££
e
o
30
rlr
kof
i)
2
o
Ao
12
it
o,

2. vtojeA|of 4k e] 54

OECD(2013)+= A= F-8Hbiotechnology)& “*]2], A3}e} Au] 22 AYr-&
A3l Aolde= F7IAY FrIAe g, FAME, 2l Air|es A&
st Aol A AolglA] Fe ERS W¥sie A” o2 Aot 1+

[AEESSFAR ] & A2z DA AHEst= “4F B=Ao A

al

gotd AzEl, AA, f84 B ISERE fUHE 24488 9
T FEIAE B V&S DIH, V2 FHABEHD & TID
o 1 gel@th OECD7} AlEA MEHE 7142 Augston w37
93 o= o LasA B FASL, [WHTAEAN] S o
9 Ad ARASEA AT £ AL A HTo] Rol, AP
st wl g BEslelT oA seSe Aoy ¥ % U wole
Abglo] oled AWFE 7% TEI] Aol AulAE AN 44
o wF, Hlolo MYE THFE WFY ANBEL TFPTH, 1AW
nlo] @Ak Abele AW FStolgts FEH AWM 71&L Hwow

4) AJTEALE FrPlerEde]  Hhojeky ERFEKS J 1009) (20081
19 A4, 20164 129 299 Aol I3k vhol ek e (1) vhol e ejop,
upol 9 8ks} 5L LA, (3) uhol LBAURL, (O) vlol 2281714, () who]
o) 3 71714, 6 ol AU, (1) ol exn 2ug o R BRHL:
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2-1. 379k 4

Pavitt(1984) SA19] abao] 4be] ¥ me} th2A Uehdths Zlo) F
=}

=, vio]l A of A& o] F HIIRE 4kl &
deol F8 galo] Y2 hsty 2
o] Aqbo] &Ala AR Aot
Hio] @ Al e 4k]y2 Atr|uk Ajolgk= oA SH| 2 ATt
(Dosi and Mazzucato, 2006; Malerba, 2006). #3870k Ak} o 2 A
Z HoFs A7 FA w2t F EF50E 7Y 5 Atk AA, 4
M s vlol Aol 714 Al Atelo] Ao I AFtolny Ut
Ao g st ATE et /M a3 Ao, 53] vlo] A ef
AbFell A diske] H&o] A4l &Fo] dlo] "Arkal I A thNarin et
al., 1997, Cooke, 2002). Z19d] tisto] 4t=3F A7Ax7 A= 4HA
2 sk Zlo] ofqER, AFAet 7|47 Alele] Rt TR HE
2+-g-o] FasttiCooke, 2002). 719 WHF-olA st 712AT7F 7199
AAES FAd T2E8S 93l AT= JdthHKenney, 1986; Zucker and
Darby, 1996). vlo] oAk 7|H2 ©<ed] s, A4 FollA AikE A2
= o] wiET, HsHAA ] ALt AY FAS w ¥ & AHE W
ot ool g AN sl A Atolo] A I A= Hiol A
°of 71949 AAY Fde A =y FoE AF7e U U9 T
W qFY AIE s 2B AgAE 18D F A, A1 719 W
Aol oy Ae AA HESA T8 &8st A7 1
L3 BAE FASAY A oer A77HH 77k YA A sk
5o AZe HE 4 AtHKenney, 1986; Zucker and Darby, 1996; Cooke,

rlo
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2002).

=4, AW HE Fofoll A LAZE SHEA o] nlo]| A oF 4ol W
X Yggko] 3 ATFo]lthHNightingale, 2004; Dosi and Mazzucato, 2006;
Nightingale and Mahdi, 2006). ©]&]3t £E9] ATE E3] 19809t v]=<
FTAHOE WAL FAYET JHo FEIH. @ do] FHEZ] oy
g} DNAZ} &40, o|zlo] HKO Haa A 3t FEAI
ol F2E Woe T2 AES ok A7 #HHTYS vt
‘HH Al AT, o] A}

| BANES APgEed

-lo{' rlo

ol
o

=

E
=

19
- mlo
d }lv
;i
_u
k]
&1{‘
\
L
93
rlr
.31
L
)
N
L
L
)
o
il
o
re

-

d6% TR AAE DHAFHIL, olF F3l A7 FHsot 7

I TH(Nightingale, 2000; Nightingale and Mahdi, 2006). ©]x¥5 &&= W
3}7F vlo] Ak AHS A, dHsk=H 2R 8loe 4L
#H87]gk Abdol gl vho]l AI9F A EAS & =eith

of o 1 rfr
m]I

b

&2 o] DNAJo] ¥ A7] ool #stase wdo] %7‘4“ %J e
Aok F71AY B3 ddS BT £dsH]9
£ 7K ARG 205/ otn|Ate®E AR E E‘r‘ﬂ“é_ol 63}‘4
Zk7] wEolth. 1y d&5E 7hY 714 (triplet code)e] dhte] ofm:
O &S Fdste] s 5343 FES Fds)dd A + ¢
o] dxlth ©]% DNAZF fFrEZHolgh= Zo] oy *ﬁé% sl 5
<3 29 1953 o] DNAS| F25 HIOo=HN FxAEY 5
(central dogma)7} AREUTE. FAAR EHAo Iy A w
T7F sl 1 E = A A DNASE &83t= 7]so] 4F
Ao AT HAYES 7HHoeE ol FHEEon nlo]e Aol FAsY]
A 23
6) @71AE 249 AEst, b ~38d 7PHe 2, AN SEHELS A
HFS(qPCR)] 7 5o 2 FAAl(genome) T4 2] A o] 7Hsal At

o T o 32 e o fy &2 &
N
2
iy

2o o
ol
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2-2. A=9} 4hde] &3}

2
b eobel AEuAlo] 1 BE LAT 4 Stk BT, &AM
of $EHU AxE & T7he] Aol FLHHA EHS /A7) W E
7} ol dHHGE W 71&8de] WY & glE e o Hol
Ak /1R o] AelEy s e —’F?é} At

2
A W ARAoe BRsd st veledds) Bas BANES
:|:|L

gyl A4 AR N, o|zre Zwd AHALAT F§ A
So| A= ksl FANSAA ol oateio] YA Bk 53 vl

Fol 4 vl 2atgle] BAROR 4RY + AU AL A o] I

+H olFolH, o] HAHAA Pl AF= AP FH(rule of game)= Al
A3 Fo FYPAATG BT o]#d EAH O FZRE nHlo]| AL
o HAT #dS THRe A2 TR A AT o2 E7E
T Aty FAAY S @] A2 A27)Rke] PANIe R AA Ak

A= e o Aol

o] A% & Y& Aol ohuz}, dA AEE] 3
0]
%

Coriat et al.(2003)°] ™% AWAR FEoIM | AE Weje} vho] 2.4
o FAEE AU, YiQ0IDE ZHEE et FAO

o wsjel AFA Ao AAHE FRL

2 R 19700 mFelAE E5E AL 8] tste] A2

AYe TS ABH Haesh wobdth & 49 B4 Aol £Y
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H= diste A7 &l ds AAlA daE FEskele o] s
Bem olF sk 7 oy ko] FEI] AAZTE o] gl A
A Aol FYdE d7E &Ee AREo] AR AvE F e
Aol #Z =Ao] FAHAHY. =AY THd= 2HEE &5 ATA
Cohen3} Boyere] #AAAjz37E0] AAH. ol FAAAZH7I<2
FRE THAE o] Aoy 559 A awE ETE O 9
Aol AHHsidty. dxpHo 2= wigh 32 Azl tiek AAZ, AL
A A3t FEd 2avt doe ool eAAAL, tiste] 589t F
ojejoll T3t A## AZd thet LFo] FAHHH A A5 4

371 7tsa A= A7 HAT 1980 A& = o] E=*H(Bayh-Dole
AcHhE vlol 2 AFe] WA EdiZt HUTh V2AT A #Ig
ABIA, AAA = AR FAHE AMEE WA AATE Hlole Akge

-~ _11m
ok

(appropriation)7} WA stE &2, A A4 A= P vlo]
Al Bgol 4gd 9S mId 74 Coriata Orsi2002)& m=Foll A |
AL BEo] Oigh 12 HgE #Eged, I 9de Fdae wHd
o= A% AA At} IT, vlole 4} e Agr|& 7RE 24hed 9

SHORE FTh o]so] HHI F83I Wsle AHAMHALE JAAH=
FYol 2z EHe 7714 o2 FAHUTE Aot A7 iEe] 4t
Aol T4l He Hiole Akde] »Eey] fsiss AXALEe] HAE
S 287F AL o7 A4 FolM AL BdE A=E A
sttt AdHom olgk xA & "ol oA Y e i3t &
AgdErE s 7hsshAl e & Coriat3} Orsi(2002) = lx—.xﬂ/&ﬂ A=e] i
3to} mlol e qbde) w2 M= BHsH dFe FLLde<e BT

N AR frEe Adel S8 Afs, 50
7 wlol 2 Alok bele] BT Ao 717 e w1 wo)
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rJ

AeF A2 A AF AT A|=vbo] ofyEt ARSIAHR] A=otE WA
wdo] Ank A AdS Aol AHA o= Lt 4G Y AEEol
HAYH AA, BAAE=L 2L ASIA|AHAA HAIFAHOZ FQ
ojeA|eF Aol & THIPAES}; ZA2 AMS, FAFH A=
oAl Aglel FlEHale] JFL vtk MY w4E, olese
QIDE ASBPA=S AF AH A% shol A oaw
< HA= F8 a<lolgt k2

o SIOHE b4 A3 AE vlmal, F EoAelA sl 2l @oga
o] ol BES EAth HlmolAE RIZto] S RAAEE £F35H7]
ol =Hle omH] Feo] FANE WIS A9 717 A A
57| Aol &dstA ARG T2y ARV JEREIAAEE D
st= TxolAe ARV dRRP AH S4S Sol7] fdl ookE 3t
B SAFOZA oJokF 7HAS Bl FASE *% 1y

[e]
o ol 23]y WIZtY Al FFS AHdste AHE U

o\

O

DN
clo
>
-lN

A % AA} FH

AF AN 2E o] At F B AES 53] vio]A|oF Ak o] dAlo
ZQ3tty. Ay Fslo] FE-A(tacitness)S wWr| wjEo] AFZAII}L AFAA
ol Al o] &H7] HsiAE 7lwold, At E, A7 JdAuF T oS
3 FEH Y FEAgo] Aot

Nightingale et al.(2014)% 1995 oAl 2009 71A] SH T mZe F
RIS A Y A f3|ALe] W3t FFS R A Ol

A% zukel 1930dTelE A5 t7lgle] £A4 FEE oFo] 714
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YEAA AT &5& 3 atHDosi and Mazzucato, 2006). 1#} v 2 &
HIR 2047 SxRbe] 719 Wi AT o] HAHoRE Tradste &
dE FAE F AR, o= 7Y YFY ATl o gESA HAe=
=3t = 7)Y R ATE FREAT, A AEe] EJdEHE AT
T 83 Aok T gla=rE UK A, olF A flsl 1Y oF
o] ATl tigk oJEET}t Fobxl Aot Pammolli et al., 2011). o] v}
oleA|ef 4hjiel HAlL 7ol oFo AT drh 1A dY
g F deAdd A FdFE Wt st AFEATE AGARE o]olA
+ A1t FasthE folth
SHA9F AFdAIS] A Q] e AEQl A g e =8 AT FAVL

ATt Abst g o] nlo] eAoF 4bg o] el wX= Ao th HFZQ
w24 o] o]Fo]H ) Glenna et al.(201D)2 607] AFoier &% 2= A
Wl FAbSHE 9129 HAEAE Yo R HEFRAE st AR
FAHCE EAYT A 52 AE HFgoR AAG AFEe JHA A
gko] T1Eo] Wk A, T W89 AYA, dTAdNA JdskeE Tx
ko] HlFo FonlstAl S FATE AS AT A Z3), 7]
ol ALzt A9 HFo] FE&ATY HIFTH FAAAE KW o=
At "ol AN AAstet npolAef Abdel o] Al o

Holl Al A A1 FF 520l A& 73t

g5 T3S B3 AdF% At} Cantnere} Rake(2011)-> AF3] <
i BX(social network analysis) o2 A oFakgje] AFsfdto] A3 E
AL Folgh olEo) ¢3H OECD 145 I7E FAoE IAd
HEZ7E 4N, B4 d3Es o= 3t AT A2 =4 o
EQmvt & wadte APEFE Bt IVERE He, ad9 ¥9 A=
(collaboration intensity)¢} =rAlAT WEYZ A =7 o FAAAE
Bt Aotk ol& 3 7Y A7 Zddd Fa% =43 AT HES
ol P37 AsiA= Tl Y FHol &dstA M= ojoF s Al
ARz},

o

4 o e
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T YAASY e
delel Halel Fade Btk A 2 HBA
(@)

o
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o
> g
-
» il
oo rlo
L2
=
> 9
to
2
10
S
Q
o
-
ox,
QL
rlr

59| 3 5o whol Ao 4¥jo] FEAuk AHgolebs HolA s]el
gk, whol oA Able] Hald] glof ATAL BFol AU GPe
o@ Azto] AL APE wlgo] Lafth o

shdl, AFAL B
of Hal AT dre 2FA Foid
olmRE sQlEE Ee AEHL Babaly] fla] "4l FA ko] @eo]

R A EYsh=

AP o2 3 FITtolA dE IR A FEAY ol NS &t
A #AZEFAHLee and Malerba, 2017; 2021). Abramovitz(1986)= 2047
FA T FHTOIUYD FLY A RS GAF o E EA4FA, ol F
Bl A AEAE mede dde  ‘FZ(catch-up)’ ol HERE
3 Aol #F AF7F AAEA FAAA EdetA XPEHI
1= =, EAH F473A

AE =7 4, 71

; 5
gthe.g Lee and Lim, 2001; o2, uhel<d 9], 2014; Lee

-

A2 AADAT WA olF YR A= g 5 ofAo} Zrte] we 7
ARG AATE HED of2 Ao BAL
@ gre ol2d 2ol A=

oy
F(flying geese modeD)e E < Atk 1930 2 & Kaname

_18_



Akamatsu(1935; 1937)= 7N¥=/=r(developing economies)oll A 4+ s}7}
218E v EAT AR Axdo] HEFS BHII ol dEo A&
Ao, O3 olE el <kld | ®(flying geese pattern of
development)” o]gtal MAste] 196133 1962130 B3} A Ao =
& AAdHKojima, 2000). t3E =HFL F 7HA] & AFgh A
A, g =7t WellA Agsirt R8s = %*19} zay ’&‘?394 DA HF
AS BAFEt 3 =7F olA Alxde A=A, sk, 2734,
AEANY, A7) D ARG wow wasin x}i@%zﬂo]y_ 7123 oF
Jd AxFe =z olggty. A, 54 Aol s =7F 1 AAFAEAE

2]
HeLE AT o ok 7t AE AGoA d8, =, T, HEYG
Oz A Z A Fo o] o)A T, T2 A ZYAAE H|ZS=3) Aoz
A FEH Wyl AT

Y 2P THdH o]2F Vo, AAHZ FoE FA3 Kojima(2000)

rr
>

amatsu(1962)7}  “ A 73t =(less-advanced country)o] AW =tyte] =
A &1 73Xﬂ7‘4 aﬂrﬁ] Lo E%O‘H—L— TMOH —Z.—%f&ﬂr” I AER

202 AF 9 F7]4-(product-life cycle)ﬂr Olv T 7] A (profit-life
cycle)= & 4 AtHKojima, 2000; o] <], 2014). A
2kt Posner(1961)¢} Vernon(1966)2 A4+ H]&o. =2, o] S
A kg Markusne(1985)«= ol&o.2, AXTo|A /MAEATOo =2 4 F
Al A G e] o]F AL AT, 13U Moweryet Nelson(1999)-8 9 =

E{Fl
ECY

7) Kojima, K. “The “flying geese” model of Asian economic development:
origin, theoretical extensions, and regional policy implications “, Journal of Asian

Economics 11(4) (2000), pp. 375-376° A1 A <Q1-&-
8) & &, pp. 375-401914 #|A-L-
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Abstract

Formation and Evolution of

Biopharmaceutical Industry in Korea

- Applying Sectoral System of Innovation

Perspective

Hyemin Kim
Program in History and Philosophy of Science
The Graduate School

Seoul National University

This paper examines the formation and evolution of biopharmaceutical
industry in Korea since 1980s. The process of development of
biopharmaceutical industry in Korea over 40 years can be understood as
the emergence and maturation of a new industry within a country. Since
Franco Malerba’ s sectoral system of innovation(SSD) perspective is an
effective research framework for analyzing the evolutionary process of
sectoral dynamics, this paper applies SSI to trace the biopharmaceutical
industry development process. This study identifies the components of the
biopharmaceutical SSI and confirms the individual and interactive evolution



of each element, showing the characteristics of actors in the Korean
context in the process of forming and interacting with the institutional
framework of the industry and building their capabilities.

It is also important to notice that the formation and evolution of the
biopharmaceutical industry in Korea is an unprecedented case of
catching-up. This is because it is difficult to find a case in which a
latecomer of industrialization has even successfully developed the
biopharmaceutical industry, which is a science-based industry. The
strategies observed in this case are different from those which has been
accepted as a typical innovation process of catching-up countries. Korea
has accumulated scientific and technological capabilities through the
expansion of R&D projects, and mobilized institutional, organizational, and
industrial resources accumulated from successful experiences in the
previous period. Accordingly, this study asserts that the development of
the Korean biopharmaceutical industry is a industrial catching-up process
occurring in a country that has completed catching-up.

Keywords : Sectoral System of Imnovation(SSD), Biopharmaceutical Industry,

Science-based Industry, Catch-up, Post Catch-up
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