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22 uE edd o8 AT AS AYRrie v o= At vlE ko] dAlel i Al
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& mEAst AEF AR HFAL A FEH FHe A4z AW A4 drhy

4 )sarguel ofuel o] Asglew fgo] duhg 2 @eauel el A H24

sgle] gogge £3) Tk 84 deld ke R AAY BAL AACA s B
S

(Nelson, 1988).

o9} ##sle] OECD(1997)% =7} AIA| 2~E(NIS) H A

Z2 Az WAl Abe, 719, 24 7o Ve AR 5EUS Al s E

thekgt TR A4S A F5, &8sk A9IAE 1 #AY BERS Jgo tFdn o o
RS 2

3

pul

H
el HAA TR R ol E AT AHESHE T WA A4 FE
oJEol ARE oY % WAL F2 del Ak HAA

o

714, dg, 33 A7, 2ga ols A A dake il . |

A, JNQJA W, WAk S E, gu T, 18] vge e Ad 5 ole FHE ATh
7 Al A ~Eo] Rl vle tiEjA = A2 #EE vk Aot gtk dE £9], Freeman
(1987)2 NISE A7l=& #e, =9, 4, Mbete 253 J348S sdst= o8 3 Ukt
i 71HE ESAR Aostar gtk o] & H] 25kl Metcalfe(1995)+= NISE A7)« 9] 7jdhy
ikl FFoR, a8 NEASRE v|oatal, ZRIF A ZRA| 2~ S Fe AAE TE
3 AgsteE VEFEE ATt d@e 7HEY Ao ® B vt ESH Lundvall(1992)2 Al
T BAAACRE F&5 Ao ALk, GAE AFE A A Atgstar, w7l AA kel 1A s A Y
Ao Je 249 BAZ Aot

NIS e =74 343 7Rk z7t 7l ida AFYEe] @ vAs g =
s Fa vk 7S w7EAR Alxmet 22 o] o] d3s wevh 2y NIS Ade
ZNEAge dFEs F F AT vE 2AE FAGH oE 5o VEALHS o] HUHA Q4
AseE AL #Hol dodds vy H2o Adolt. F /Ade v$ s

2) 7leArl2H

Carlsson and Stankiewicz(1991)% 7| EA|~8S EA 9 ALA sEF=x sle EA 7]sioF Wl
A dEAgety, Ve FE, gt 283 #Ad giEglEe] vEYAaR AHesirth o Joe
NISol digh gejet fFAlsioh. 2oy 7lsAl 2wl HEWy e w7kt ofy et Fitel =48 Bt
Ttk ZlEAl "] B4 mAA gR(7]d, e, A4 S)9k BA A Eof 1] AsoE
s FFxeth AAA AL, oe mAA g9l wed [JE o] ot mAlA #A e HFs

HEYa=z Er}
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7EA 2Fe QA4S A = )

AA T A A, ol @97 29 H = %78', :LFJJ—’— ME A= “J&;«] /‘3735 ﬂ”hfh;} Al
7HA A"l g A s vhEd 2o AA, BAFH AHFoRA, ofe Ve AYUIEE EFsta
g8t vHoR AgEt EA, ALREZA, 2FAE, A, wsdel e, 18a A
AT 2E& QAR oldlHTt AlA, MES A B Fej~golt)

ZleA =gl Aols A 2" Aoyl WRsit 7 N (el FH Aol Aldl A
oty I AN RS H7F AAC 72T 28y VleA 2" TlEA 2ol £ AgrE 1
BAE AR VsAl =Y AAe =7F AAS} dASA ¥e = dv AL Efﬁo'% L
= 7 U, AEY e A9-d F2 Aok ol d WA TEA e I LA 2F
StEAl "o 2 7h¢E 4= 9l th(Keil and Laamanen, 1995). Carlsson and Stankiewicz(1991)= & Al3
of HA o WAAsE Holl wet VA 2de] FAH FaAo] AAL AS5S AFxer TEA
g g7 AA 2" = v 2 A GSS WE 7 A Th(Yli-Renko and Autio, 1996). 2] 1} Carlsson
and Stankiewicz(1991)= A2l nlgto] w3 2|24, 317, A4 FHEH 2 70 2~ 3
A 7 e 845 e G E HE FRlskA Zevh 252 JIsA2F, A AA

"o = =

Selm b sE e

AC)

A A = 7]k

ZlEA =g g Ve ATt 7] %

o] & #ato] Azl ES AT & vk aEy Vsdde] 7] @AY A= AR A
2 Aol EA7F Aold v|EA Y-S FEEE d AFEE 4= 9 uh(Yli-Renko and Autio, 1996).
Autio and Hameri(1994)= X% wWgeo] FoAo] 7]&o] A&a o uet S5 Aoz 7143

oo RAAA e Fadel tieid s 2 Wizl H48dlT ol VleAlaEes wUF @3
gds ZEld Aom B g glon, 7lexye ojdrbsAe] A7 wiel WA HAA
S A

=
A A ="E AT ThsAdo] sl FEg
o
=

Hs Al A Hdya &

A 7HA Fa 24 FAHE AFEE AAR Aodrt 1 AR HAE e 5 JERorR
A, ol dE ddE v1EH A 24 e 53 few AFd ¢ sk 549
e Fo A MYor 59 Fx Utk B 7o e, Satkat 8o Fold Pt
=9 Hitolw, AAE dolgt AAES AASt= FHH w3 BA9 FFolth 1o wE W,
ZNEAl 2wl e Pxtet JERAR FAHE MEYA(SS Ao d¥HoRE YESAY
HESI)olth. MEA AAE F4° AFHR AMul2e] sFolgtr|vrs AAH o7Fo &F
S A HoHn, fEtA] 7jEA 2" FHAQ A2 gFe] YESAR de] XYt

2, ZEolEdn stgyldt M2

1) A2 Ee|eh JzojEA

rh

3

BEFel B EHY E/FE FE3

A AR FRE FAAF] URF
:rl’g Tﬂal—ﬁx-ly,]_é E%Lo}l—‘: .E,_z:;i

ol s A Al Woll A 3}A 7 o =M

A e AR B i = v B

< Al AAAZIT. =9

oF cof3k dsf & F 7 A

A Ade ARoEAHS do A FEAF AER %E}(Antonelli 1998). Liebowitz and

Margolis(1995)ol] W=, HR &9 F+42 45

1> O i e

ol
==

- rﬁ 2L o

)
oy
2
o
ot
rlo
)
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1o
O
L)
_§:
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N,
2
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o
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= t}

H

W} fAFstH(Cohen and Levintal, 1990). & 5522 o] 7]F9 AR} AA&
= T8-S 7t V1Y S Ee st

. Cohen and Levintal> R&D?2| &H-A o] 7|& 229 F49

FEshe A oldolgta FEIY. 1
Q
a1

[e) .

A 7]k = AXg. F, =2 A4S F
Stz or W= Aol Ao o 2]3%t & <5(learning-by-searching)
ARY] R&D7F A9 A3 ff ME AXE FEohs 25 w3}, Senker(1996)+
Malerba(1992)el] dia <A A 719 AT Vs =S Vg F 2 gEvESs A
vkal Az e 719 R&DO 7Y Fod 9% F v YRS FoRRE Hetn Ve
o S T4, &8 =5 e 7= A A AR
3 AAGT ol g A A AL
iy

>~
>
=
=
&
W)
lo
A
mlo 2
2L
>,
N
i)
=
=
e
A
2
rr
ol
N
X
N

off

Tl o

do 12 % o
=

O-
-

ot o
fru
lo,

ot

offt

u

2

o

[o

g‘g

v

L

o

i)

Kl

e

v

o] o]
R&D Q1= o
o= TthA|
71 AAE A
Ax e el oA e F WA R AT #edT
of A= Aol AaiwM HA FTadlde A= °
Nonaka and Takeuchi(1995)¢} Leonard-Barton(1995)°] t}.

Nonaka and Takeuchii= oA 2] Atg Ao 7] xsbe] 22 o] 248 FZx3tE W] U »
As Mdsieh 7] AL S R e AU 5t e] SECT Rdloll A 7|2 AlEste] A As i
st WHEA T <28 1>8 o] RdS g or wolEth WA, 25 3} (externalization) T ol
A bEA ool Rt ¥ A A o] WAAolal Wk FHE [A3Enh e o] WAA 3 H
o] AAL 7|EY vE WS A A3 A (combination)d . T TR O R o] A A2 Fi<lel] o3|
] 5 3}(internalization) ¥ 1. Z & #3P © 2 F Z 3}(socialization) F t}. SECI Z o] w2 454 2|2

|

e 27 AAe] 543 o] FEACR Miehs £B4 MR Teasg AN

DURR-S

1> oX
o tlo

2
Mn fol

%
£ et 7% okl w =
nA s Stew A4 Bie) A=
L

=
ol
ed)
N
o 22
& =

>

fo XN omd

2
N =)
:IOL_"

LS|
Tacit
knowledge

Ar212t QT 9t
Socialization Externalization
(Sympathized (Conceptual

knowledge) knowledge) & AIX|

Explicit
i et z g knowledge
Internalization Combination

(Operational (Systemic
knowledge) knowledge)

L=
Tacit
knowledge

B AIXI
Explicit
knowledge

<71% 1> Nonaka-Takeuchi®] &5 Alo| =
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A 21714k A e] thE A= Leonard-Barton(1995)0]th. o)== a2k HeFo 3 Fd ) ¢
e BAlET 2= 7YY A4 Veq®Y 258 aR FEe dA A EE Alsde] =
AE T 19 de wAMAY] T, MRS Ve ZEA A} B Ay 3, AF ) A
2 Az, e - A X]QQ] L9 F T 22 A AAFA Fd Jsdrh

S

ded A vasus o

r>~l
Lot
i
T

Coombs and Hull(1998)% Asf et = #o] FAgoh
Nonaka and Takeuchi<} Leonard—Barton—OJ Asl= 714 Ml gEA A gy 71de] F34
A2 FE A S 7bsAd s Axgth ol HolA o] Hile AREHOERY A
w7 gold ZheAde] AuAor kst Ae HoEr whE stEA 9 7199 A
21718k} | defo] AROEANS Aeta FA A9 TREEY Fx1A AR FEE A
el WS 7P Z3h T3 Coombs and Hull X3LE2 ZAAste]l Aset A& A7) 7]
2AoE N2 BAAAdE HAgow, stHoR F At 7Y oA Thsd Y FE4 A
= o|

AslEA Asls ARogEHdoziy ‘gustels Ado] ] 743 Nonaka-
Takeuchi(1995)t} Leonard-Barton(1995)°] & ¢} FF €t o] Aol& T A= atrte /AdS 4
3P (situation) Q1 dl, ol ARoEA, 1z 1gla YAl AT AAEZ =98] ¢l Langlols(l998)
7b =gk o] mEW, RE A, B P shube] W s A4Sl A A gk
o= gl 82 Schitz and Luckmann(1973)°] ‘2] 2] 2~ & (stock of knowledge)o] e} HF-
Hho 93] &e A gty thE stHo R o] AAAES I A7} FAY AForHE WE
A, & I} A3e] = A (sedimentation)©| TF. XA A=8 g elo] AAYE A = YA Ik
W oe=3ke] fEo] Wee I sl oaf AlE =, ols A AFomFYH A4, =
2oEHo =z FAFHE Aol

. oM

oY @ ™ orlr F_\L

(2o

ool A4 IgFs X AY Aol 53 DA dAH U =AY g
X 2 A 2~ o] th(Rifkin and Fulop, 1997). 232 X #2|x}7t A= o

Aol vt F-u = AL olym, 2249 JAket x2 9 A8 1

A2 T ZFE AAAQ 84A% o

<ol oefstA EAET. b & gl AL cx2A4T

A

2)’(learning organization)©| C}.

o1

o
ot
ol

b}

5] AATEY FAAFoR osjdT. AMEE AXY T
2 4 ot Keil and Laamanen(1995)% Z 28}

dst o, i

&l
Senker(1996)= A 212] Fzxeo} HAddo 2HS @
AZAA7IAL AHh = 7I]e] Sy = .
7149l A 27|k Q] F 2] A3 YRR S B . Senker= 413 <1 (Gibbons and
Johnston, 1974; Rothwell, 1977; Pavitt, 1987)2 %3 A I A A AFLBE 2 Al oF
319 27F AR AR e mEE Yo AomA, o= Filo] g/ H8&H TRz Al AE AlE
of gk 714 XVHO] Aol o]Fol 7lEA A 7| %37 witolgs AEs AASkal ATk
Senkerol| W=, o] 2|2 @& Rio] F P TF, F JFE TS 5 (learning-by-doing)
I AHES E3F St (learning-by-using) =B =& ¥ =], o] F A Stg2 BT QX}O]*}
AR S E3tste] AARE fE FolA Y dAHS e st T AgTE 9 5o X4

e Rl
facs
fu
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Aol ol27|74A oY gEe eAAER TAEY, ol e s s ddsiy AdS

SAZT. AR ALy dgol el 2dAdT ARE Zta Qv AdL2 =4, AFH, Be

AL = Avk= FHolA ojdHelH, 3 &t ada Fee AYds AAAZIG. o] B
o) = AL,

Wolx FEe IAL Bal Aol waKAE B
97t ol Fo A AS uFTh BHEL WHBE

QXL
HEIFE 71 S| BHXEL
C}opot

Bt =F0ol A, HIERIT A st
S92 SRS 74171541 Bt

WHYKEL, L= =08 I BWYUXIEL YTL YOO
Jd2|1 CHE 2R s SEoto WHUXISL HFO| s LB
XHHE TR BUAISS Eo X|2j0] L.

XHUO|| S LT X|A0] Tt HE3

VAN

E
UT2 HEdT, HAUET,
T T, HANoa Tas.

X2 o|E OO,
2Ix0o| 1 ETXO|H.
BY A=EZo|C,

BHXIEL MEANH XS

HTPHICL TS OE XNE

AS OIS XS HFOIHL
mEet

<71¥ 2> Hakansson® U EY=Z 24

Yli-Renko and Autio(1996)= A VEQ A Zd 3 EAd gas F= ddo AygHel HEE
S AAEL A} 53], 2o WSS FE3n A A A, B9E 22k (complementary assets)©-
24, ZE A &3] 7]% AAF[EY] BAAGNA 7IAEARA, 54, 514 229

LR

H
i
W

5 X (learning process)=A], &5 2|21 wgto] Uojuyp#H A3
138 J53 Mdsta %‘rﬁﬂ—% A8 2 b AA, Si(speed)= A, BAA EXHAH} V=4 =
Ao AFe AA oldo] A o FasdTh YA, A9 F g(resource pooling) & ZA], A
ste] F7h9t =& R&D MG 02 Q18 thE 7|3 AS A oF ghrh. oAl A, <14 (flexibility)
Z o] mj A ERE oy gl 7] o] AEEE vt E sEo] ME AL F8 5H0E e
§l, <37 (reciprocity) &2 A1, Sidk AlF 9} &g A7 VES A Ao Fax7o]
Z] A (support) .2 A, HE 7] 3
1}/&’01‘4 Aol Hia 2

oS 2 24 24

ft
)
£ PN

v

Sl mee |
g};

s
o,
oJZ‘LE

S

o
T
hd

MO

Mo
©
o N
2 lo
1o,

N N o

o

f

o g

N

S

o
I
1o,
;

A= itk )

slslofof gy 2

o
Lo W

Al 7R ig};ﬂ = sS4, 7
2k thH(Pavitt and Steinmueller, 2001). =] 2] 2] =
4& Aoz Bl Brusoni et al.(2000)> ILEZ A E3}
2 ZRA 2 EAHAS Asdra watal =

domy o Mg |m
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o} Aok F3 P R&DO Aol A ¢ 9E3 A vHEtH(Grandstrand et al., 1997; Langlois, 1992).
7198 FEAY digy 2 59490 gFddAe] #AE A=, ]% 7)ol o] WstE
A = JA s, ol ol 5 Vel AMd S Fdste dGolAnt wr=Al 12§k Aol oyt o]
‘=8 A A (loose coupling)] 7N 2ol AR BA L HELY AR ofy e} Holx Z}7te
ZlEA Ao A7 ATE ] =, v FH A s oA AN BAE FAFS A AT (Pisano, 1990).

AP MESA S A2 AR A e okl Ardlen, o okl dFe FA FAA
U E A o] Z(ANT) 8t} 7l AolA 7B SAAS ARSSHA Hagiieolth. ANTS| 34
o= Al7lse] FEol I MRS Adsty] A g A<l /‘}f‘llﬂﬁxq FAx(E, A IF
=) HE =] dAd #H%dth= 7ol At Singleton and

7F Al 7FA] Abare] o] Edhtiar Adrgetar vk A, UnkslE 8 7}A] 2(generalized agnosticism)
S 2A, AL oW =gkl #olstE BAGE A A ERAFIAES 2t =4, dukstE o
% /d(generalized symmetry) & 24, Fezte] B S oldfatr] g FAFA ol FHAR] &5 A
3= Aoz Tt AA, ARFEL Ash(free association) O Z A, AFE Al A, AR A
g 71EAQ A o] AdH FES ANk Als 2@

ANT= /‘}Qﬁl o)A A o] At A 2E 7EAE S el b & e A

<+ T shvbe Bijker(1987)9 719 A3 % 54 &(Social Construction of Technology: SCOT)
A o] th(Martin, 1998). ANTSF Ul E0] SCOTw 7|swde] A4 P& Axsct 7|9
HEAA FHEA 54 Al = d-dd Y 4w TedY ZrRALGSG As ALY
st o Aol & ZrA A= Aoty 7ldd= 7EAQ WHolA FREA R EANt FE
sk o8 39 taple] EAgt 712l =gy 2849 #H T 1 o= AL o' 54
tzalel HF e Ver SHIAE AASA K3 2 Al gEe ouE FosAY
TAE Aosts 58 ARs A fdo] oW Zeo] nrt e HAEAIAE AAH. ZAE A
718HE AHE Fldho] A& 7 $-ol vk A7} <A 3 cH(Pinch and 1Jker 1987).

a2y SCOTE B 7HA o= Hl
B otk SCOTS A7k Aale] 3}
U= ALE TS AT Eel o 2 .
gk SCOTS T 22 oA vt 5, #4837 Fe] EHs 484 738 AR
3l Aoz, o] }8A] 4] A} S(sociology of scientific knowledge: SSK) Wol A Al&-E & o] 2
A dH5 wHEe] FdHoR EATE fleo] Vsl A{HA &, & #Ea e BE5UE s
o] T&dE AT A ZH YA WA HEZ = A Frh(Martin, 1998).

r

2) A AFEIY AFEIAE

o 710 M= A A FFo] ek =ololA A A Qls Axdte
7182 b AR AES HES A A EsH A AddEn AR AR S /\]{}O] 7}‘33."1 t'eL%_
3k ARFYEY AF, HF, JEy 5 7]|2E A F 3 H(Nahapiet and Goshal, 1998). A}3] 2} o of
o Al 2 wAsHA kst 1Yy 1ok & v dk 4 (Healy et al., 1999)°] A}3] 2}
ol gk v AFold HoE Tt HAT dE =9 Bourdieu(1977)v ‘FAE AR A
(accumulated social capital)®]t= NES A AISHHA, EFH Ay FAN (TS FIFH) AR
HEE o922 A3 AR gt 24 o]slES 7FAal Ut} Fukuyama(1995)% AM3 AR S
Qﬂ TY A3, Coleman(1988) AF3| A28 QA AL} djv] g,

18] EAe] wFo] B et 33 H Fokol AR AFEdEe] 7MY A
ElE]r. Putnam(1993)¢] 87} o] F &okollA 7Hd Wol 1&H = 2 5 stuoln. e ARSI AR
o] Tl I AWFe HEYA FHE AT BUA, ol g, R, HEYZS

=
=
Lo Aszge 54e Qs geln, o]t x24® A¥S folal FouA AT BEA

nml



O

= MAE & dvtar stHA ARSIAER S AR o2 A ofgit)
T o A1 Nahapiet and Ghoshal(1998)2 AF3| x}E 7id 3} 71 WA A=A F =

gatEoltt 15 ARSI ALY Al 7HA] Adolgh LS SRS AR, F2A APOZA, UE
A AA, MEHA 74, AHds 4oz FAddT. =4, A4 AYdoz2A, 37y F3tE
xEete] FREE Fook oz FAHET AA, BAA APomA, A=, W, oF, AES
EEET o] 5 ThE YA ARs|AbE o] A A AR FFEol YA Vs =AE 2AFSH] 93
A2 &eS X772 Tt ol E 93 2B A A =S w3 Nelson and Winter(1982)
o] 94s AEgrt 15 =3 AN A g WeErA o AstE P2 A2 oo Fa4
S IRIER FA4E Jae] degh AAHTF A= v THA e Aoz Qg

Ghoshal et aL(2000)0] WEw A2 497 dA AL % sx Adut =z~ AT Wi
< T3 FAEddva AAgEH. a4y 25 UE AAFE Z2AAVE S 7 e Vs S
Hj A &} 2] &= et} o At e wEkH Aghs fe vl A 21S AAlska Ak AA, J

=0
(access) o2 A, Agtolu} w3HS AdYst 71387t EA ) oF ). EA, 7] i(anticipation)ZA], FAFA}
52 Ao Ay wdto] A E Fxd Aolgtar Zidisof gtk AA, F 7] (motivation) =
A, B GAAES Ao W AdS 9 MYl 7HATE A= 740]'3/}"’ =70k ghrh A,
2 3} = (combination capability) &= A, A2 ¢] w3y} Agte]l 73|17} Qla, o5 7|3 7F 7hA Al
EAAY, GARAZE A agd ARS R E F7] Rt He Akl stodtE AR 52 A
s AFE + A= Yol dofof gt
Nahapiet and Ghoshal(1998)2 A}S| A} A28 A A2} o] FEHS fo|stA &, 23S A%
A ZAORAN w2 FFY ARAEY Ao kEo] HM, 7|Yio] 54 A oA A3 A}E 9
FEH TRl Ao AFET A FE Ao deE A d 2EE ARSIAES Z2ta 7] wE
olghi= A& AAsta At
Fountain(1998)> A & o] wlete A ALs]zpi o] IS Avlstar Stk 1 JA] ARSApEol of st
Putnam(1993)¢] o|sj& Aelste] FAZ sy ARSI AR o] FHAAAE FES Atk
Advanced Technology Program(ATP)2©] A} AL o] 5o w3l P8-S FAlSHHA 15 A2 7]
=9 M ZE2 FoF gt dEom2FEH
A== EH’E}—O—E ZALEE vho] MEW o5 AEA A4S
ol Aol Jeo g 2 oldolgtar g
Aslsta AlzbS 4
Q3

ke F 23 A2 thE
°
7

to
rir
> o
o?L‘
£
_\.LL
N
Il
of %0
)
I
N
o2
ré‘L
)
>
;%
o
4>

o 7]l A e om AvhE JidS AR Al AR dEEHE B A7sd 7l du. ol g
Hoz Qe a7t A F= Avk AR AL Tl o] AAAES AR ARE o] A A ALY FES
golstA dohar FAFoEMN Ve & FiEA AAeRES UEYA FAF9 F8 aclow
HE A7As25E Has BYdoed s v ASA SUs Aot dxste A2 A A
2 IS AN S g I Hd S ANste RdR 2 s & 5 Atk
U}2 st o2 Nahapiet and Ghoshal(1998)¢]1} Fountain(1998)> X7 Al & o] 73k WS
of WA= S HES % ER G

Ash shels 249 Aol Afele] wd
AEAS 74 ARt aAY P2
Weld Az 71&el s P
FEAAske] AAH el RE:e @741
Aekaclol @ & vk,

2) ATP= W= 4 Absl =9
ZRaforA e Ve
= At 7]1@%‘4 ﬂ%ﬂ%_
go] 7= VES dde

% XY (NIST: National Institute of Standards and Technology)oll Al A 3} +=
g AsE A% B o= 19979 2007d7HA AR A A LA o] A
Sl FAdE A AGA ¥l E Jle kR o FYA AA

- 266 -



~71&9 3ol

s}
of

39143

E
=

1)

W T o%
"o
~ WU
b i
X
! s N
oy mr,m =
= 63
~ oy AR
=
= L
ﬂ ,OI Jmo
T om
] L\m
G
B w
A
;O_v ‘n
7 EW
Q0 T
i
v s
ks
s
o
junt ‘w H]_.y!
iy ol
I
e ol
= ™
= o vaﬂ
e C Y
g Z
‘m‘._ ‘_IrMO \ul
R
- T
Jum T
= = e
R
X
"
w or o
ﬁ_% ™
TO 5O

&] %1 (Non-Patent

il o

il

|

& <l

b1 9l

args

=
=

l=2 &7

Reference: NPR)

N

Tor

e
y

o))

oj

gl

ol wke) o st
3]

o ol v

T}, Pavitt(1998a)o] w2 7] o]

P
L

= E
[C

Faom, Umal 20%] o

2 x}A4] 3§

80%

ohe A4

gk

It

=13
=

A AFAERY o ol

A
pul

©] 7% Hicks(1995)= Al AA5-2HE 0]

<0

B8

R

e

—
1o

S
i

o

wir

i

23]
~

el

w

G
o

"o
oo
Mo

o]
B
o
o))

°
T
)

SEEE

T St

|

AAE 7ol #H-EA7
)

2) AEA Az} o|8H Azt

mEw
B % o
<N S
X ﬂ N
T o
R
B _ %
Nr X
o E#E
T Mo =
m = W
=
Lol
25
2 ® 9
< o)
5
o w
= il S|
= <
or = X
T o
s 7T T
SO
te
P E
0
=
o}
MM} cl Er
5 —
S R
2T
- o
g o
g dp
she
o
o | R
o Wr
el mo
%o
Yo ™
T~

NJJ

~

T
v R
+ A=
B % W
T

i3

)l T} (Carpenter and Narin, 1983).

AHE3

o2

oo

—_
o

o)
il

—_—

0

e ete, 714 ouel

S

ol et

ol A =

=
-

=k

o)

Meyer-Krahmer and Schmoch(1997)

Aok theto]l ofgA AdH

1
.

9. AL ek )& Wololn SaA gelol

_zﬂdr{cw?
i
= o B
auu.%aT
TR o o
%@rﬂaﬂﬂ
wm NI
W o BB
= m
%Mém
MoK o
Ty
T — =X o
UrL\oW/o» .
T § 4 E
ulm@_m_
=% °
p\
Wﬂcmﬁ:.ﬁ
HEO_EAT
VIO
= ® oo H
Hfmﬁﬂo;n
= T
T R R
< EW
B BN
a0
85X =
ﬂ(q7
X
CmET
S = . U
N N ﬁ
Z - o o
WWNIEEO
o
JJ o) T 2w
T e
1
MHE.%
2 RTR R
© B W o
o T
LN
— = N
© o W 1M

Ho
o

)

R

B
Ay

]Jl
% X

A
W mo

H )
e

S

.

I 7

3}
<1

CEE R

]
o T

A

i

=
w
F
N

0

o)
<

il

ER]

=]

Rip(1986)<]

- 267 -



|3 =it &S AE & F N Aol AAolga & & vk 2 3 7FA o= A
Ak Q182 o] & Al Wolw WAl b Fa g 18A e & Rk gly] witolth 4
AbES 53 Q18 ZEA 2 AE JFS ok o5 AEHE FAY g gete =4
ARA L] 7eg Zheth Wy ZEA 2z FoA] A3ArF Fufds ddgEnd 8 AAS
A A el tigk g FA= 538 &0 o= ALz SdstE el tie vlx2dTe AA
Al 71 & Wwedste=rt eb Aol 54 ey 54 53 1te] AHAR] AAE EES e
Zol #A 7He @7t sk Aol

Aa 559k IE¥ =3 o AFPAR #A 15 54" F A B Af 35 7
& e =2 2% F BAl(highly mediated relationship)”t &A1& ¥L 4 vk TA7F A7)
ok A 535l diste] Boh AW HEE FAT A9 o] EAlol gk AdE Hdo] 7hsst
A g Aolth. 53] 53] mAHA o Admwo] A&HE=A gigk o] f= AV 53 QA&
< B 7= 1Y A Aol A4 AAR AT F A=AE HEE Slolth

N
m
Qal
10
i
10
!
Mo
ro
0k
1o
12
Mok

of o]FEgitt. o]E A m+ AlFA

] th(Schmoch, 1993). Narin et al.
Fohar B7] wZo] S8 e Faddel

d= H7tel=d AREStEE uf g
+ Narin 59 A FHEAE9
Bo o & oldsty] ¢l €238t Narin 52 M=
StA =

4

=
rot
:oé
1%
rlo
oZ
L)
ol
ol
k1
¥2,
u)
]
il
o

ATATG} 59 Eeelgol 2t %
539 mAWA gl MEHEANPRIS o] S8k NPRS Th@ W5 &
3 %

I$E, et WEAR, WA, ST AR, 2% s 4R 5

B

b 2
i
o)

N

) ¥E EARAL E3

S35t WA FAlTh webd SedAe] Fage) e
g o3}

Campbell and Nieves(1979)= 5742 HA o

hl LY
AERT FR o AFsHA A= FEFo] Avkal FEgH
gl e = eta AAbe] Fdcte 89 AL s v vk =, 53U 2d&o] dtEA
ol FuEdAERT o] AS ThsAdol e Aol Abdelk: #58kal Collins and
Wyatt(1988)= 3] A ZAZF slas AASL vk =, s 549 F2 2okt
olgfstH Zule FdoE FdHAHoR A Frh Wb 252 SeA BAES dAH ¥
B iAol o2 FA(S, 25 dA)em AR
AARe] o]l gh 18 AF o] wht WASHE A Al NPRO tig EqfEg A o

3) Narin et al.(1997)2 ZAWEY} i U] F2Ed 1o wl$ =2 FAMS 7HE st} o] 7td e #as 7t

stEE o] tjgF dut 7l#o] EA W eI TS Narin and Olivastro(1988)2] &4l <A 3skaL .

4) BE 537t 5 EdE d&ste A obuy, ey dF 587t ddErn & ¢ Sl dE &
w2glo]e A 7|dte] tigt AFE 3T Iverson(1998)0] W2, 2900 EFUT v 53 F
NPRE XEgats 455 30%°l Eakatrh. gk ghmcle] wx58Hd ZU3te] 19905 2004 7171
<o s5€ 58 =1

bl =
, NPRS 239 4 -
T 293%=E YEdTh oA 55 Ao FAEo v AAT|s Ao Fasde]l grFHoR 5T
olgh= ARl 791gtt). A, 5U 53 MArie ZAMYEAAE v EHEH
Ao Z et o) AdAH o2 AAL#e] FAHQ A= 5 EFe] 5 ol F
Collins and Wyatt(1988)= HAFHE©] A Eo] Q&3 TAIE HAAZ 91X

5 = %%
g4 QFI S E wEHD Quke AMAS #BEsle] ol AES WEla )

~



=
T

WA

(e}
1980 At =710 AA}

R

L

R

sl A A = o

[

=
=

Q/]

= %A TH(Van Vianen et al., 1990). 2]} Narin et al.(1997)
IS 533 lt}h. Narin and Noma(1985)

1

T

iu}
R

A

——

il o

el

1980
o} dt}. Schmoch(1993)9]

00w H5E %

<
e
6—L]__

o

Al
h=

] AARE AL Al

©

=
=1

o sl )
bk,

°

of ofm A4

A&

1<

I3
Rl

YAZYE dferin

k-
=4

o] 8%uto]

olo

—_—

e

A

<H
B

Eis

ENTIE

byl

Tol’
]

H| &
2> M)
3l

<3b

<H 2> M 5FE

A#7E AR LA

Bl

5

[e)

=

=

=

ZA}
(Grupp and Schmoch, 1992; Schmoch, 1993).

1o, o

7|

Ho

H 7= ool A

=

=

3.

o

—_
i

wr

ld
wor
1o}

Tl

L3

dy

I8

3
i)

o] o HEAA

=

Grupp and Schmoch(1992)2 574 7|&#oke] & o3k o9&

AtZ: Grupp and Schmoch (1992), 73-128; Schmoch (1993), 193-211.
3 oz F7I

—_—
o

xR

il
3
il

)

i
o

b

A
il

A48

3

NER PR

[e)
]

H S

Fotk. 29 3

o
S

ar

A

o

e

R EREE

pul

A M PARY P IRARERE

af oF

3} ol Feolg

o

=

FFEn 7l Aol

7l A= 1 Ao lejA] th
a8y 7sfAAE 7

o

MR 0
o= o
== T
AW
< o} ﬂ}e
%ﬁ% B o
Bl g
].ul 0 it
= EE
1:/le m = o
=0 -
%Wu T~
=, o m,_oﬂe
L G
mc T WA
el
i o
13_H ‘_lﬁ_ﬂ ﬂ Oﬁ
ER H ca
ﬂmwdl. O 20
lo)
LC I
o
M%i B o

£)
Mgﬁ%M%
prowe e
g P g X
B o< o
T RO N
P RE
e = —
R i
TEREZ 5T
= o
Mg ~Nw 5
Wik S
BK B R
™ ,Hmiu o W
o
iy o

Bl T
b e op o) T T
oo RO B o T fom
o0, T N B0

T o
Pdofe " G0 T
Ho o) T T o BO

~

=}

A

- 269 -



3) 5348 F3t-71e IALA

kol A 47 H% HEH 101 Narin et al.(1997)2] Ao F&FS F= AL oyt 2%
EAE &=l UYdEo e HES FaEde A 7|xskal 9l
IE% FaEge ﬁ%ﬂ—% AFE-3A] ¢F=T}. Narin et al.(1997)<> NPR H°|HE 2 WAZ #
Pt o] HAGolA e AukAo] Y oo FHEA QAR E7o wE AHAo] U= U
o] A A= At
au 58l #3 A=l dge] v dAE a1k 24E 448 7HA L Stk
A5 ddrlsoly Fdd A= SAAA A A (science link)Eh= &0 & AFE-3o)
g} o] Wajo] x| A 27} 7]& 2] <3}F8o]F (science dependence) &> ¥}8}7] Wk (science base)}
2 §olE AHEStH 159 SA2E o] 2AE dA & AUAA destd lds hE 5
Al # T} Narin et al.(1997) &5+ 9] 33S 1% 7] I AAA ] 7]te] FHi= F
2 Hi ok 25 53 A&EAo] 1 FXY o kel izt A FAE Al
goh ey A Oy Es BHa oY dAE AT "F U= A7, 2 #Ee )=

d

off o3 o ¥ mi [

o ﬂ‘é

=

sh=7kell gk ofo] Al7]
Narin et al.(1997)> 159 deolg7} o4 FRsstd AU AARAE SAIT A Aso

A3} 7] El Hopo] AR shx}E(Howells, 1996; David, 1993; Pavitt, 1987; Rosenberg, 1990; Arora,

1991)2 7l=A Aol 54 a4 Fo8s Ax %H om, e E3tE ARE I

=S AYPsr)o] FEA Fe AU 2o HS H skth. o= #}EH Tl o= theksh

Feje] AAT EATS u| st A A Aol A ﬂ}iﬂr 7l 2rol vhHe] A dEugA =
] u

B2A2E 71T = odvh Wl Al g vt
ol ©

3
AL delHERH A 55 Wkl dis) =85 AFs] A4k

2] 7FA EA7E S

29 o
o] Ft}. 7] Wb A F 7 A €]

N
u

8

o o

)

2

2

Ir

N

¥

ey

" i

rlet )

o,

fru 1

= o)

[> =

N

- =

e 24

2 iy

£ e
)
il e

o

T oo B

2O 2 o oo O
o ~ ot > ﬂ‘

ko

i
o2 rF e o o U

B N

r 2|
'
i
2
¥,
N
rEl
N
re
a2
o
fr
%
=
Lo
=T
offl
o
0

7) delelE 4 73
GMW”iEﬂﬂﬂgwM
1997). 2] 3 SCI 1&;01] H
A9 sc1 FeEde Frp49l
FF AAEA °J7lﬂ~+ A4 =] At
Tt #Er)s AXEE @

olgo ¥3tat w0 ThE E}T—‘vﬁ—%g Laoi‘jr °] % 175,000
= Ao, vpAetoz YA NPRel e A F47t
and Kang(2009)& #&8E3& SCI F#E=53) 7|g =Fo=

Bl H
2 g
)
o,

d o
1o
I
olo
o
W il
2
ig i
_Hl
;
o
EI
SL
0
HU
Ap
O
0
o)
2
E
e
E
o
o

BTl N 2
BRI R

&

)

o

A
1

ofr

ol

32
fg

i
= o



|3k FofR A A gl Zydeae] 4

o7 Aol TR M AT dhH A o1&
o

_ﬂ

S

_E

N

)y

o,
ol gy
2

R L
3

ofk
2
o)
2
lo,
A
o |o
2,
N

ofo
e o
2
o
ot
o ::T
o
r o
)
_O|L
e 2
ofo
ol o
2
o
o
ed)
N
Ao
i
i<
+
2
0,
N
m
T,
)
O
[
_O&
rO
oo

u
z
o
Jm
Qb
fl

El
riet
& o

N
N
oA
ob
i lo
L
flo
~
>
it
o
o 2 1o e
o, M
| T
225
1> ok
- n
OE
3
M to

> &9
El
2

-

slqlge Bata /%

A AFUEE =7t

(M)
S
(T
H o
fols
N
N
o

R

A A3} ol 5 Eo
718, det, A
R E DI

o
fr
=
)
A
S
o
>
jatit}
X
N

hE4

BN

Do

<o

2o ox
oft
oy Y

>
>.
Q
X,
rd
of ¢
i)
flo
v}
12’
&
BN
X
O
e
N
)
o,
=
m
1o
A

B
D

> 4 de (v 2

B

™

]

¢

fo
N
Dy
s N
2l
o
o Y
lo,
o
fo
ox,
=2
tfy =
__c’:g
2

Ao Ao A FAHOTA =L F3Fo] A3 AR sdtd o] "t Aot} o] e
A FeE Ao s AS AR o] AR A H ALY FES GolstAl Fhrt

ANTSF SCOTH 22 7d 3 dddd ARSI AR Jligell vish A28 e S7hs b& ol &4 A7
AA 71E#<l O ARE ARl SHe A s e, ol galel &

ARt A= = It ol HAe 3

m\(

N\

w2 fo 2
O o o T o
-

o
o,

M
lo,

i

)
=2
=
oL
2
rl
S
ri
a2
o2
o2
I
2
=
o
i,
£
<)
ic
o
4
o
~N
>
Mo
o
2
o
=
i3
2
N
=l
[
o T )

N o 19 x
o
o
W
rlj rlo
09:2
f
2L

s
e
o
o M
k)
re
i)
p‘L
rlr
>,
ol
2
f
o,
—z
= 1N g
o
fr
ol
1122
rlr
o

>
N
ox Mo
fl ot O
o
B

o ot

{0
o
i3 ET; flo

4=

o
_O‘L
b

off 4
I

N orle o
I 2
fo
4

ox

o, ™

N Z
o

Y
-

wolop gk el 1l d Ado] QgAY = PgAER WEE AL ot 539
& 2o BAuel QM diel FARTRA A §8% F Avk FAYARES B}
3 7)% ok 1te] FE AANEL BelFy] s o] WS AT = Atk FIREY /)EAT

- 271 -



&

E
=

2 A (Pavitt, 1998a)7} orm 2 A A= F 2 A

=

o

=

=

R

o}

i

k]
pal

Apell )3

=
-

M BT LRELTT 4 TR TS T 0% o
o B S — RO oo N N+ 3 oo R
e 2o = rARRE o <X o I <] oh R ) &
A I B oy T T W T W o R
i%?ﬂ%ﬁﬂaﬁﬂmmiw oW R R i) wm .
= 0
wlan @TFm BTl Tk T
oLUrmﬂwj/;%mﬂm 0 I S T
@owmeﬂﬁlo_uofu%maoﬁ B X N U 5. _ =
D oo O = O o o < 70 Y —
TewnsEELELNE BRI Y om x
! Moo g BN e B oy X R ~ o K
N N E N L= X 2w N <
TIF S RT % o ® ot E Xk
%Pﬂ %Sﬂﬂu on of T ooy 9o oo X0 X (s
= 7 o 0 -~ T f
7%%%2,mﬁv&raoaﬂt%mlﬁ%nﬂi_ﬂwﬂ N Ay B
RN R TR I R - o iy ® N o
%%ﬂ_ﬁﬂm%%%ﬂ@ﬂ&rmomr%ﬂdr.mo W
_r01r JI.Mha]L.LE}7mm_|dll_;,A|_Iﬁ.]1J X £} ol
,_tat;o,_ﬂ%‘muMOo71ﬂ;nm_.L|:TW ﬂro_a wjr
TO TO == N — ) N ) — T v
W T T BT E e BT T W a T F
S I R S SR = T =~ X
) > C T
1ﬂ,ﬂE%m%%%ﬂﬂ%%ﬂ%%%ﬂ% ___uoE G mﬁ
< JRRIAR T % el o =
cizzeeuteisioiricer B D F
olﬁ7oaaﬂw”5a_d_mﬂﬁﬂ%ﬁ%mﬁMo@;oﬂanﬁ@Lor Cy xz 0~
L O N S < o
@&u%x?,@.}ovmﬂwﬂwﬁﬂﬂﬂ.ﬂ@% o Mﬂ_@
%7O%QQHWWEwﬂmﬁ%m;a@,ﬂurﬂﬂ GRS
= = 7B, —_— o — o o . -
m@ldﬂ{ﬂoﬂéqﬁ HIM]7HN%0#EO ﬂ‘L_ Mﬂ%wﬁl_@‘oﬁ
Wor LW P g TN p T G S =
e T M RN I
(o IR S /N BB o e Koy =
R TR R N P ey W TR
T T w Ay Vg NS =
- s - S 5 I o o) T X ~ gk TG
oy =t B ogg o Mlorde B X gy o o T oo oy . R
N A R I T SR T ST ¥ RS
BT e o seTg B D SPF e g
oz © = C %.ﬁﬂ% .wr_ﬁ%ia Gy % Qown . _LﬁQ\
,dﬂ%%]%%ﬂ%%%@@%%ﬂ%ﬂ% T o o
E__v,% OLO‘.Y:IOE = u ;o_u‘M_HUIJ. ﬂﬁﬂ”dﬂ\l__/l‘l.lﬂ o z.ﬁo‘.q B
— | o a ol o lor‘A_uﬂn_/l o5 B 2r E] 4 o e
TR N S ST A PN
—_ —_— T ol . =
Mﬂ,EEWm‘w%@ .QWO#AAWW% .%z@ o ok R
Pt Topg DT m gk ™~y ® g BB
wr e eae T s dy R

- 272 -

, 71-91.

R

<

==

Akl

Al
>

%)

Antonelli, C. (1998), "The dynamism of localized technological changes. The interaction between factor

il

)
pul

>

Tacit Knowledge, and the Acquisition of Technological Capability, Ph.D. Dissertation, Stanford
Espoo: Helsinki University of Technology, Institute of Industrial Management, Working Paper

1993/1.
Autio, E. and A-P. Hamer (1994), Technological Systems: Structures, Dynamism, and Sources of Change,

Espoo: Helsinki University of Technology, Institute of Industrial Management, Working Paper

costs inducement, demand pull and Schumpeterian rivalry," Economics of Innovation and New
1994/1.

Technology, 6, 97-120.
Arora, A. (1991), The Transfer of Technological Know-how to Developing Countries: Technology Licensing,

University.
R&D, Aldershot: Avebury
Autio, E. (1993), Technology Transfer Effects of New, Technology-based Companies: An Empirical Study,

3

Augsdorfer, P. (1996), Forbidden Fruit: An Analysis of Bootlegging, Uncertainty, and Learning in Corporate



Bijker, W., T. Hughes and T. Pinch (1987), The Social Construction of Technological Systems: New
Directions in the Sociology and History of Technology, Cambridge, Mass.: MIT Press.

Bourdieu, P. (1977), Outline of a Theory of Practice, Cambridge University Press.

Brooks, H. (1994), "The relationship between science and technology," Research Policy, 23, 477-486.
Brusoni, S., A. Pencipe, and K. Pavitt (2000), "Knowledge specialization and the boundaries of the firm:
Why do firms know more than they do?" SPRU Electronic Working Paper Series, No.46.
Campbell, R. S. and A. L. Nieves (1979), Technology Indicators Based on Patent Data: The Case of Catalytic

Converters - Phase I Report: Design and Demonstration, Batelle Pacific Northwest Laboratories.

Carlsson, B. and S. Jacobsson (1994), "Technological systems and industrial dynamics - Implications for
firms and government," Paper presented at the International JA Schumpeter Conference, Miinster,
Germany, August 17-20, 1994.

Carlsson, B. and R. Stankiewicz (1991), "On the nature, function, and composition of technological systems,"
Journal of Evolutionary Economics, 1, 93-118.

Carpenter, M. and F. Narin (1983), "Validation study: Patent citations as indicators of science and foreign
dependence," World Patent Information, 5, 180-185.

Cohen, W. and D. Levintal (1990), "Absorptive capacity: A new perspective on learning and organization,"
Administrative Science Quarterly, 35, 128-152.

Coleman, J. (1988), "Social capital in the creation of human capital," American Journal of Sociology, 94
(Supplement S), 95-120.

Collins, P. and S. Wyatt (1988), "Citation in patents to the basic research literature," Research Policy, 17,
65-74.

Coombs, R. and R. Hull (1998), "'Knowledge management practices' and path-dependency in innovation,"
Research Policy, 27(3), 237-253.

David, P. A. (1993), "Intellectual property institutions and the panda's thumb: patents, copyright, and trade
secrets in economic theory and history," M. B. Wallerstein, et al. (eds.), Global Dimensions of
Intellectual Property Rights in Science and Technology, Washington, DC: National Research
Council/National Academy Press, 19-61.

Dosi, G. (2000), Innovation, Organization, and Economic Dynamics, Elgar.

Faulkner, W. and J. Senker (1995), Knowledge Frontiers, Oxford University Press.

Fountain, J. (1998), "Social capital: Its relationship to innovation in science and technology," Science and
Technology Policy, 25(2), 103-115.

Fransman, M. (1998), "Information, knowledge, vision and theories of the firm," Technology, Organization,
and Competitiveness, Oxford University Press, 147-193.

Freeman, C. (1987), Technology and Economic Performance: Lessons from Japan, London: Pinter.

Fukuyama, F. (1995), Trust: The Social Virtues and the Creation of Prosperity, London: Penguin.

Garavan, T. (1997), "The learning organization: a review and evaluation," The Learning Organization,
4(1), 18-29.

Gibbons, M. and R. Johnston (1974), "The roles of science in technological innovation," Research Policy,
3, 220-242.

Ghoshal, S., M. Hahn and P. Moran (2000), "Organizing for firm growth: the interaction between resource-
accumulating and organizing processes," In N. Foss and V. Mahnke (ed.), Competence, Governance,
and Entrepreneurship, Oxford Univeristy Press.

Grandstrand, O., P. Patel, and K. Pavitt (1997), "Multitechnology corporations: Why they have 'distributed'
rather than 'distinctive core' capabilities," California Management Review, 39, 8-25.

Granberg, A. (1996), "On the pursuit of systemic technology policies in an unstable environment: Reflections

- 273 -



on a Swedish case," Research Evaluation, 6(2), 143-157.

Grant, R. (1996), "Toward a knowledge-based theory of the firm," Strategic Management Journal, 19
(Winter Special Issue), 109-122.

Grupp, H. and U. Schmoch (1992), "Perceptions of scientification of innovation as measured by referring
between patents and papers,” in H. Grupp (ed), Dynamics of Science-based Innovation, Berlin:
Springer Verlag, 73-128.

Haékansson, H. (1989), "Technological collaboration in industrial networks," European Management Journal,
8(3), 371-379.

Healy, P., A. Mandanapour, and C. Magalhaes (1999), "Institutional capacity-building, urban planning and
urban regeneration projects," Futura, 18(3), 117-137.

Hicks, D. (1995), "Published papers, tacit competencies and corporate management of the public/private
character of knowledge," Industrial and Corporate Change, 4(2), 401-424.

Hinze et al. (1999), Constraints and Opportunities for the Dissemination and Exploitation of R&D Activities:
The R&D Environment, Report on CEU Project, No. GS (Sprt Eims-99), In Interfaces:
Science-Technology-Society, European Commission, DG XIII/D2 Dissemination of Scientific and
Technical Knowledge Unit: Luxembourg/Brussels.

Howells, J. (1996), "Tacit knowledge, innovation and technology transfer," Technology Analysis and Strategic
Management, 8(2), 91-106.

Iverson, E.J. (1998), "Knowledge bases and interactions in the Norwegian system: A patent share and
citation analysis," Discussion draft, dated 8 May 1998, for 'STEP Rapport/Report 1997', Presented
at the 3rd Nordic Workshop in Bibliometrocs, Oslo, 3-4 August.

Keil, T. and T. Laamanen (1995), Technology Transfer through Technology-Driven Acquisitions: An
Explorative Study, Espoo: Helsinki University of Technology, Institute of Industrial Management,
Working Paper, 1995/2.

Langlois, R. (1992), "Transaction cost economics in real time," Industrial and Corporate Change, 1, 99-127.

Langlois, R. (1998), "Rule-following, expertise, and rationality: a new behavioral economics?" In K. Dennis
(ed.), Rationality in Economics: Alternative Perspectives, Dordrecht: Kluwer Academic Publishers,
55-78.

Law, J. (1987), "On the social explanation of technical change: The case of the Portuguese maritime

expansion," Technology and Culture, 28, 227-252.

Layton, F. (1988), "Technology as knowledge," Technology and Culture, 15, 31-41.

Leonard-Barton, D. (1995), Wellsprings of Knowledge: Building and Sustaining the Sources of Innovation,
Harvard School Press: Boston, MA.

Liebowitz, S. and S. Margolis (1995), "Path dependency, lock-in, and history," Journal of Law, Economics,
and Organization, 11(1), 205-226.

Lundvall, B. (1992), ed., National Systems of Innovation: Towards a Theory of Innovation and Interactive
Learning, London: Pinter Publishers.

Malerba, F. (1992), "Learning by firms and incremental technical change," Economic Journal, 102(413),
845-859.

Martin, B. (1998), From FEugenics to Therapeutics: Science and the Social Shaping of Gene Therapy,
Brighton: University of Sussex, D.Phil. Thesis

Martin, B. and B. Scott (1992), "Automatic vehicle identification - A test of theories of technology,"
Technology and Human Values, 17, 485-505.

Metcalfe, S. (1995), "The economic foundations of technology policy: Equilibrium and evolutionary
perspective," In. P. Stoneman (ed.), Handbook of the Economics of Innovation and Technical

- 274 -



Change, Oxford, UK and Cambridge, MA: Blackwell.

Meyer, M. (2000), "Does science push technology? Patents Citing Scientific Literature," Research Policy,
29, 409-434.

Meyer-Kramer, F. and U. Schmoch (1997), Chemistry, Information Technology, Biotechnology, and
Production Technology: A Comparison of Linking Mechanisms in Four Fields, Fraunhofer
Institute of Systems and Innovation Research, Karlsruhe, Germany.

Nahapiet, J. and S. Ghoshal (1998), "Social capital, intellectual capital, and the organizational advantage,"
Academy of Management Review, 23(2), 242-266.

Narin, F., K. S. Hamilton, and D. Olivastro (1997), "The increasing linkage between US technology and
public science," Research Policy 26(3), 317-330.

Narin, F. and E. Noma (1985), "Is technology becoming science?" Scientometrics 7, 369-381.

Narin, F. and D. Olivastro (1998), "Linkage between patents and papers, Scientometrics, 41(1-2), 51-59.

Nelson, R. (1988), "Institutions supporting technical change in the United States," In G. Dosi, et al. (eds.),
Technical Change and Economic Theory, London: Pinter, 312-29.

Nelson, R. (1998), "Different perspectives on technological evolution," In J. Ziman (ed.), Technological
Innovation as an Evolutionary Process, Cambridge University Press.

Nelson, R. and S. Winter (1982), An Evolutionary Theory of Economic Change, Cambridge: Belknap Press.

Nightinagle, P. (1998), "A cognitive model of innovation," Research Policy, 27(7), 689-709.

Nonaka, I. and H. Takeuchi (1995), The Knowledge-Creating Company: How Japanese Companies Create
the Dynamics of Innovation, Oxford University Press.

OECD (1997), National Innovation System, Paris: OECD.

Park, H. W. and J. Kang (2009), "Patterns of scientific and technological knowledge flows based on
scientific papers and patents," Scientometrics, 81(3), 811-820.

Pavitt, K. (1987), "The objectives of technology policy," Science and Public Policy, 14(4), 182-188.

Pavitt, K. (1998a), "Do patents reflect the useful research output of universities?" Research Evaluation, 7(2),
105-111.

Pavitt, K. (1998b), "The social shaping of the national science base," Research Policy 27(8), 793-805.

Pavitt, K. (1999), "Technology, firms and innovation systems: Science and technology push," Lecture,
SPRU, University of Sussex, Chapter 1 in K. Pavitt, Technology, Management and Systems of
Innovation, Edward Elgar.

Pavitt, K. and W. Steinmueller (2001), "Technology in corporate strategy: change, continuity, and the
information revolution," A. Pettigrew, H. Thomas, and R. Whittington (eds.), The Handbook of
Strategy and Management, London: Sage Publications, 344-372.

Pettigrew, A. and R. Whipp (1991), Managing Change for Competitive Success, Oxford: Blackwell.

Pinch, T. and W. Bijker (1987), "The social construction of facts and artefacts: or how the sociology of
science and the sociology of technology might benefit each other," In W. Bijker, T. Hughes, and
T. Pinch (eds.), The Social Construction of Technological Systems, Cambridge, MA: MIT Press.

Pisano, G. (1990), "The R&D boundaries of the firm: An empirical analysis," Administrative Science
Quarterly, 35, 153-176.

Price, D. S. (1965), "Is technology historically independent of science? A study in statistical historiography,"
Technology and Culture, 6(4), 553-568.

Price, D. S. (1984), "The science/technology relationship, the craft of experimental science, and policy for
the improvement of high technology innovation," Research Policy, 13, 3-20.

Putnam, R. (1993), "The prosperous community: Social capital and public life," The American Prospect,
13(Spring), 35-42.

- 275 -



Rabeharisoa, V. (1992), "A special mediation between science and technology: When inventors publish
scientific articles in fuel cells research," In H. Grupp (1992) (ed.), Dynamics of Science-based
Innovation, Berlin: Springer, 45-72.

Reger, G. and U. Schmoch (1996), Organization of Science and Technology at the Watershed, Heidelberg:

Physica.

Rifkin, W. and L. Fulop (1997), "A review and case study on learning organizations," The Learning
Organization, 4(4), 135-148.

Rip, A. (1986), "Mobilizing resources through texts," M. Callon, J. Law, and A. Rip, Mapping the Dynamics

of Science and Technology, London: Macmillan, 84-99.
Rip, A. (1992), "Science and technology as dancing partners," In P. Kroes and M. Bakker (eds.), Techno-
logical Development and Science on the Industrial Age, Kluwer, 231-270.
Rosenberg, N. (1992), "Scientific instrumentation and university research," Research Policy, 21(4), 381-390.
Rothwell, R. (1977), "The characteristics of successful innovators and technically progressive firms," R&D
Management, 7(3), 191-206.

Rothwell, R. (1992), "Development towards the fifth generation model of innovation," Technology Analysis
and Strategic Management, 4(1), 73-75.

Schmoch, U. (1993), "Tracing the knowledge transfer from science to technology as reflected in patent
indicators," Scientometrics, 26, 193-211.

Schiitz, A. and T. Luckmann (1973), The Structures of the Life-World, Evanston, IL: Northwestern
University Press.

Senker, J. (1996), "National systems of innovation, organizational learning and industrial biotechnology,"
Technovation, 16(5), 219-229.

Simon, H. (1991), "Bounded rationality and organizational learning," Organization Science, 2, 125-134.

Singleton, V. and M. Michael (1993), "Actor-networks and ambivalence: general practitioners in the UK
cervical screening programme," Social Studies of Science, 23, 227-264.

Toynbee, A. (1963), Introduction: The Genesis of Civilisations, A Study of History, 12 vols, 1, 3, New York.

Van Vianen, B. G., H. F. Moed, and A. F. J. Van Raan (1990), "An exploration of the science base of recent
technology," Research Policy, 19, 61-81.

Yli-Renko, H. and E. Autio (1996), The Catalyzing Impact of New, Technology-based Firms in Industrial
Technological Renewal, Center for Technology Management: Helsinki, Espoo: Working Paper,
1996/1.

- 276 -



