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Roles of Patent and Paper Knowledge Flows for

Technological Innovation

=8

Knowledge flows between economic and sociological actors have been
regarded as one of the key factors to induce technological innovation.
However, because the studies linking knowledge flows and technological
innovation have been sporadic in such fields as Business Administration,
Economics and Sociology, researchers have suffered difficulties in choosing a
research area. Therefore, in this research, based on two criteria -the
knowledge type and unit of analysis —, we categorize the previous literature
dealing with knowledge flows and technological innovation and draw some
areas for future research. The knowledge type is categorized into two -
scientific and technological knowledge—, and the unit of analysis is divided
into four — organizational, corporate, industrial and national levels. Firstly, as
for the categorization by the knowledge type, it was proposed that the
relationship between scientific/technological knowledge flows and
technological innovation should be explored by using patents and papers.
Secondly, according to the division by the unit of analysis, at an
organizational level, the necessity for empirical studies was emphasized and
at a corporate level, future studies following the open innovation trend were
recommended. In addition, at industrial and national levels, it was pointed out
that the relationship between knowledge flows and technological innovation
would be needed.
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JFRX 20t ARZ2RH Est XNalg 2gg £ AL Dl oig U3 ulA
LMot FH2te ASEEZ(interactions)2 0101 2= E XAlQ &85 =Xt
D MZE XAS 2eEs 22101 H22 FH2 XA S50 22E4+E JIsE
Aol O & 2OUAH = CHLundvall, 1992 Nelson, 1993; Edquist, 1997). [ectA
STHILK ZEs, dHE, Atslel 202 e ARLNS0] XASEW Jl=& 409
ZH O CHEE HEX, 012X, ASH AR ZUE HMAIGH RCH JdefLr & 0l st
HRE0] 222 20IUHA 2F AMENO2Z =THol) UM, XNASSY J=SHA9
ZH 0 CHolM EXECZ 2gE = Uz 0| SUULH et 2 HFAHME=E X
ASEN JI=8Ao 2N &6t D& ARES Z42 =F ) XA SE40lct=
S OHAl JIEL2 E2FotL, &% AP WHE TEole X2 SH2Z SHCL

Ol <ol U AR ZEE XNASEN e HRE HEo|l & ERIF JUCH
22 IR, XNASE

knowledge flow), Xl&lI2(knowledge spillover), XlAIEtA
knowledge diffusion)0lct= 20HJI 2 THA M0l12 JUAJ|= oFKIBH A5 &
t RE0l EXsttt S, XS A20ILF ZEUAN CHE 2HEA0
XNoZ H&Eol XAOl 0lsScle &2 Zot0, XA 0I&(knowledge transfer

Folglg M &5 QCHRogers, 1 8o X ANTIHZ (knowledge spillover

& UHOIA XAEE0 FXE BIES dHiotd = NA0 UOE HHZ 2d
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diffusion) CI& ez =
N BREHUN 012 2&86tH ol & UH¥ S L&t (Jensen & Scheraga, 1998).
Jdefl, Az 22 ARNE0] 018 ESHA X1 A2, XAMNSEY Jl=
S HAHE LOotEE O AN Sget ZHE FA %1, NASE, NAD
=2, NaE=2 2% ZZ0I XA SE0ictes HE2Z MI|Z2 St
2. = 217
2.1 X&alo R34y
NAZS LEtWHE NENE A IO /X 2 =20M= 182 AN
S0 XMNYEO HEsS 0|Xes WSty Iz KAo SE0 =S ¥FJ|2 s
0l Ji=2d Jlssao MNEgEoz 2= 212 U&8A XAl (scientific knowledge)
b JIs& Xl&l(technological knowledge)Oletl & % 222 St=&
(scientific article)lt =35l (patents)& HESECt 28 ZE U&A XA0 =222,
Jl=® XAl0| Sol2 HEeEes 212 OofLICH U, &2 JI2do2 "2y
"(openness)S MHMZ o6t], HRAKNSZ ol0=2 XHAlI0l HSHILIEINAM CIHS
BFC 2 5lJ| ol =20Icts HHME AIE26tD Y222 =82 ss & Bty
SO 2 £ QUL E£8 2242 MH=Z 6t 20 st HSLIEIN 2ol =2
EtE LAHO| 0|2 AICH Bt Jlze 22 AHoz "HlYA"(secrecy)2 MAMEZ
HMES 2E= O 0128&J] &0l 0l F=&ot= 2401 HECH L, &HD|=0|
HE "2z G &H 20 =0 A 2 S840 HJolE Bz 22 2HsEe S
ol AlIAEE2 Te6ld U UCH, et Edl= Jl=2 & LEt= oAt 2
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£ Jjesteise SO SET D, JIg0l AEH EX6teis 330l =85 HA, o
stt Jl= AOIO &S801 25t A= AO0ICEH st Il 2te XASES F
g £ U= ANEEE =20 So SHMAOICH SM & LA J=8 =2
Moz 2elo olgxHs A2 So GHAM &st==2 2l=Z(non-patent
references)22 LIEFLED /UCH

Csh Jl=d Ju0F st=20 28fe A2 Ust=229 R0 S
oz BHWFESE ot UL L, 0l AHUMdeE HEDX e 3R O
AW, =2 222 IR0z 0= SAZTAHAMU= 0l LIEHLID JAXICH 22|
Lict SZAMAN= 018 BIEIt =X &2 222 B8 0 ULt M, Hst==
0l S50l 28&d A= Aol Hloh Sdl= 0|0l =23 & WE0l Hot & 225

Al =Ct.

ChetA DtetDb Dl AOIO ZMGteE XNASE2 e AT I, £6f 2t
OldlAl, Dol ALY &= S(Autant-Bernard, 2001: Beise and Stahl,
1999; Di Gregorio and Shane, 2003; Etzkowitz and Leydesdorff, 2000; Feller
et al., 2002; Roberts, 1991; Shane, 2002)2 & HE82=M & = UL

IMSE2 & UUA Jls2 £ M3 HgS & M &

SIEOLEC AME HY HEUHAM =& FHASES M2 Itd A8 8R/6t, B

Ct b2 XA S #E6H)] 2ol 2l At~ S (communication)2 otAH &
|ASE0] LMGIAH &I HE0ICH OIEH =& UM 33

goal)E JiXILD SJAtASotH, Ol Jt2dl XIA0l S2= otLe SRAE Rele "A

3 UWE<KA"(social network)etl £ECH 12l1d, 0 WERA otdl XIA0l =X

Cl= 2Rl et A0l Ol &RIC

MBS HERA O0I20AE Atal AIAE D 1 oto] HESRA &40l &alol &
d2 =0l a=H0l2td QASICH 0lHE Atz AMABE S5l =832 EUsSIIE
ot= 28Xl salg &Eot=0 &1E 010 (Kaufmann and Todtling, 2001),
S 2SS 6 JtX SFXQ SUE HFESCH M, SAUFA 2HD[H= =X
bedds 3 F=20| gl Xas Hds

(Burt, 1992).1) AW, JIES XAlg ZRS Aldle M22 XIA0l 842 M
(routine)Oil 218t LolE X LTS &L Metd AtE WERINAM S8 H
Aol tHe ez ZHE 8= € =2 FdEC &, 012F
ANABOl M2 O 0l dZ23+F S8 40 et Jisd0l HEU=
Ct. JdedLh, Azl WERDE =& WUAE ot 2201 OtLITH =XE2 M
A& HES flol XHE JIES XAMS |l flolA AR FdS %Ol
A

otJl MZ20ICH. M2 JI=01 /=0l M= M, Ol Jil=2 EMA 0l2s

_O
o Y > =
200 H 2 o e ¢ lo O

D H88 A3 UEHINME A2eo] FEHY] A0, F72HQA Falo td AAHE Eo]Ert (Nohria and
Eccles, 1992).
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AE HietEsE 280 "R 8F &E2'"(structuralist approach) Al "

& ZAAE E2"(process—oriented approach)2 & HstotE Il MHR0ICH 24 2
2N HI2UAs ZHO ARNMAM M2 Jisoltt FI2ES(management

practice)O0l "IHIIXl Z" DHE QIXZ X2 WHEWH 220D BJALCH TetA
Oledst 2F UM oo RE2 "Jls XA Bz U=01 HE 229 AL
(best practice)E HENH otH e, 282z 5= = U=IHRogers, 1983)"
2t "0IE EHOIS0lE ZRAE HEH S8XH2Z A2E £+ USIH'E Nolste &
oz 2L 0 CHDamanpour, 1987). =, WERK QA= 22 XA0l B=k=2
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28 AEXUHINN s2= ot "2XR"2M O =
OlF RXTEX F22 M3I-ZHEX LFHQ "NE SAH HZ2"0l SEGHHA I
oS 2l = CHScarbrough and Corbett, 1992). 28 A} = 2E W (context)
HA ZOIEWK= 2230 Jisst sale sAl0| St Z20 2 B850 W2
S 1N HIZNAN= A0l "™ 24"(thing)2g2 &
2401 otuet, =& W o AlgE 082
3ot &
Q@ AZH ZH MEH 2eH(institutional
= UEUHA M2 OOICIHIE JHE & 0 A
sig= 202t HoE % t(Van de Ven, 1986). 0 I AtZIE HFLIAHOIA
HECZAH UHERKZE2 HARLIEINA K& BRE SXAIZ 28t OtLiet HE =S4
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EQOE Sol 80, HIIAM ofInEES SEAIII| Roldse "85 X4
Jl8(common stock of knowledge)Ol U010t §tCHKogut and Zander, 1992).
XA HARLIAOEE PHRAES0| 20IE BRE £+ Us AMAHE XD YN
0l120 & £ JUCH= A0ICHTrompenaars, 1995). XlAl2 0l H &< (transfer
= 20l otulet Z=2 0ldl(common understanding)2t 22| A2
(common frame of reference)0fl JIEtSH HIERAAZS Soll &
Ol 2EUAE XAI0l d8XOZ2 S2&= 210| OtLiet &5 &S
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Takeuchi, 1995; Blackler, 1995; Weick and Roberts, 1993). 0| HEWAM K&
A

Ct=ol Mel&esE 210] OotLlel SH0lD ASHQ Alg HERZY 252 Soll A
ST R E &= 2H0IC

Jdefl, "REEH MFI2'0IE "UE SN II2'0IE XA 2oz i
(sticky)"ot0d & &f(negotiation)dt 2| Al &= (sense—-making)S Sgt &8 UHEH
2 WES Soloret 20IJF 8EE = UCHWeick, 1999). & EOlA= XIA0l &
NEOZEH CIE2 AME2Z 0lScte 20| Ottt 8 PHIIE 2H0 ASHED
oA 2AXE Sol Mz& XAl0l =X L2 018 B8K6tH = Ch= 240ICH Von
Hippel(1994)2 SR H¥s L=X(tacit

& LHHM XIAI0 SFSOH X2
knowledge)Jt  &&AlXl(explicit knowledge) &2
Szulanski(1996) &  =2J|&}(initiation), & & (implementation), BZ X (ramp-up), =

[y

g(integration)2 WHF 22 XA 0| SasS ZESIGHALL Nonaka(1994): &=
Xt AR elalE&Xol Xt (epistemological dimension)S e Asse

—

ol WES "Ud"(spiral)@2 BOF=ULCEH elLd, AL3ISH(s OC|aI|zat|on) Q|
(externalization), Z&H(combination), S8 (integration)0lct= WHE S Sall el
XAl &2C10 XHO II/\'OI "& M (crystallization)"'El = WS =MHEXR L
(ontological dimension)S WMetJtH LIEFLH A L.

222 018 =&

Ol =& UHARUNAM AlD|ls &&= st NASE0 YMGHK0l 18 2H0lE
XIAol SE0| LML, Ol= JlgEe i g8 Z2EstC(Jaffe, 1986; Levin
and Reiss, 1988). =J| =2 MZ U2 J1go o1gd 2t0f HI3AEQ HF0|

2o F2IF WEtE= sS40 F=otACHRogers, 1982; Von Hippel, 1987
Schrader, 1991). 0l2i8t HISAAQ =2 ZH J|Y 2oE LAst=d(Von

Hippel, 1987), C+E SIAINIA 35

= I BISAA O} MOl X

S off == 210l 1 GOICH 2= AHIXSO0! JIZ0H 2est ME2E M2

FHA ZMole XNAS S&0| Jlzg a9 /&0l ZI|I& stCHLissoni, 2001).
OIXIgtoz LYHNE N85t AE JI%* 2t X&) S8 sMAMII=0 =& Ol
HLISO0ICHSong et al.,, 2003). 0|8 Y2 SIOIHIA AFLUA ROl LMGH=
Ol, Almeida and Kogut(1998)2t Rosenkopf and Ame|da(2003)% BEE X AP
N SolE E&ots UEAUS0l e 2H0l OIsE2=2 M XA 210 S¢S =

H XY s UWERADIE 4ot
g 2to XAsse Mz =
NAHIH X M2 HZEEA, N
medHgs 20 =, st & 7|

Z= 2 8tCH(Harzing and Noorderhaven, 2006).
FEANZO| DIYET EHIF HIRMLUA 22

=
= 20N BAAYS S5tD AFERE 2

=8t Jlz= E0FE &G A E=ot)l H=20ICH Olelg T=EIIgeZ
SH IUIIE22o XAM2 HEZA=S0A Iz A2E fs SRet 2d

A =
I, S= iy AL 1 EJF ¢ Ak

2) Owen-Smith and Powell (2004)°] <&} H&= Aok
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Spence(1984)= JIYE29 MY M=z 0| LMots
A (appropriability) 0l ZEHEN JI=&Al0 HWSEXS =
SEBIACH XD, AEH

st
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S

Al %tCt. Hagedoorn and
Schankenraad(1994)= Jlz= HIEUHES 4 J|Y £==0A2 A0 2 QI
ZEHIO U] L ESIYCH Shan et al.(19 alker et al.(1997)& XM= F|

=0

W
5 UIERIAJ BloILHIZ JIE=2 SdE SIHHA2IU= SHE  HAIGHILCH
Stuart(2000) S8t BFEX AHO0IAM JI=0 DB MFIOF DHEHS S&Ul 2
E b= AE AL A=,

A Jls"ale BitEol ggs  01gc

Ahuja(2000)< 3tst AHHOf | @

1, UERKZS g20l gaZu0 M8z A gegs 01dts 8= Ul
P

EXI NHE Soil =4 6tALk.

(=2

) Nad|r|(1993) S0l A

92 | &
0| 522 [IF=J= H |||over effect)% SYUSHCH P Hu and

CZM HM BHM AIAZO CHol Jl=2 2

= / — -/ =

As 2 OfLic HR S22 8HAW Z2H KNAS SAMAIDD UJALCH EL-At=0 D
xst stst A CHE AtY 2t9] AS &4 (inter—industry interdependencies)
=2 XA =Hi 222 ol e SRst H2eZ LIESC. =eha

o

(downstream industry)2 3t&t= MAD|IH0 2ol AAlDE HAPIHL USEHS

ZAHSICH BHHZ 38 MPHAS Z2HA SAME2 MeAH (upstream industry) 2

HARIHEO CHEH CIMIEIESE HMIZE =20 OtLiet M2 XAI0] SEAIH O 2 S
b

Z Mo &840 98 =0

AH0l BMA zS4at2(final products)E JIELZ LhE 2i0/2tH SEAMESO
20jote ez ZAHE USsH AE(sector)S Dol 2 + UCH MEH 2HH =
XASSE0| &M, XNATIIES ME 20 28 s XAo SsE8 KYshIT
StCh. Ol= 4H

2H0 2 A AHIE2E OfLl2t J1=D1&l (technological opportunities)
b Ct2J] ME&0ICt. HXMLeoncini et al.(1996)2 Atsl UWERK3A ‘=’/\*(Social
Network Analysis) 2HE S &ol & 2t0 R&D &2=2 Sl E#=E XA0 HE
H EHIEIE  Jl=3H(descriptive)22 B2OHFRULCEH 0IF Leoncm| and
Montresor(2000), Kim and Park(2004), Chang and Shih(2005) E& R&D E =0
ZEHS ¥F0 XA SE0 HEH NMHID=KXNE BOHFUACH S8l Leoncini et
al.(1996), Leoncini and Montresor(2002), Chang and Shih(2004)= R&D XI&

R&DOI CHet Ha2 AFESH B3, Kim and Park(2004)= R&D o1& S B2 /\|'c>

ofd &Y Z2HHl R&D ¢ Olsez XASEQ MME=2 EFERICH. 2Lt R&D
g2 NAaEss ot £2(nput)2 JHEO0ID, Kim & Park(2004)E Mot =
0 S5 s&ol=0 U0 AgEAHEE 0|80l 2AE8Ee=zZ 1 20| 3L D
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224 =2t =&

OLXI2te 2 =2JF &0 AEe Coe and Helpman(1995)2] HA1JF 1 Alxetn &
2= QUL Coe and Helpman(1995)2 OECD =Z2J}£9 29 jal=29 £¢ HIEs
AE0I0 2229 ARINEY ASS AHAtoltD, 2 SQAMAMLD 229 ARINY
AS0 s AZH0l JUSS BALCL 0=, Engelbrecht(1997), Hanel(2000),
Funk(2001) S0l =22t 2t0ll XIAISES =229 R&D AS HIES 0l =6
Ct. DX 22 Hu and Jaffe(2003)= Sd US&AE OIEHAM &=t EOI22
021 L20 et XNASES =Ho6tD flAsHECH ddU X2 D1, At &
0t dHlwol = M, So AS2HE 01Ee =I12 2482 H0IeH2 201 ZIH6t
Of OFRMIX ARI} HX= 2L
3. 28 & &= ¢+
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o ARlle HRE 22 284 20 0= SJE OIESUEI A= SHE
Ol&sote &ERIF %O &tXIet =2 AAXA WA 2 (World  Intellectual

Property Organization)llM= Sol8 &8 2 (PCT: Patent Cooperation Treaty)Ul
OlEHHIOIAE HMZ6tD UL S22 Eoigd

04
ol
=
5
o 2

g2 LEl e dels b CHAL SHEE=0ll 30JHE OILHOI CHAI =&
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3) ARA A4EES Ve vA3 24 5E(disembodied knowledge flows)¥ 729 24558 YE)
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