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ABSTRACT

Establishment of efficient cooperative ecosystem of research institutes is important for the
efficiency of national innovation system, especially in the era of technology convergence.
Performance of institutes inside the ecosystem is dependent on the position of the institutes
in the system, This study investigates the relationship between network structure and research
performance, and determines significant factors on the research performance. The results of 5
year panel data analysis of SCI journal papers of Korean government research institutes indicate
that four network centralities -degree, betweenness, closeness, and eigenvector- and structural
holes have significant effect on the research performance of the institutes. Among the four
centralities, closeness and eigenvectors are more significant than others, Implications of the
results of this study for policy of establishing efficient cooperative system are that increasing
the cooperative activities of less active institutes is more effective for research performance
than increasing the magnitude of cooperative activities of all institutes. Also, when an institute
starts a new cooperative relationship, it is better to have relationship with an active institute
first,

Key Words : Korean government—funded research institute, Cooperation network, Network
centrality, Structural hole




244 BFET WYL FU HLEA(S)| WAYEYT TX =RDol0| T 2

LA &

—

3 7} A "}d"ﬂ“‘iaxﬂﬂl«] s Wl FEFS P, Sh=o] AHRESAATTIHLS A
] =90 st AEvlsdords AHEAT Tlsgdol |

7713 4ol FHL AR FRTIERR] 17t Ve 4 A Y g tigh AREART
] =g AlasHA 2 Aoltt.
o7 AETleiord] 549 Hiatdo]l b F 71w o FHe & 73] A
Al s vzt FEATE & 7180 ATREANS Al dEATeM = T
=517] o A2 ofolo] §53 A2 7& o] 7Fsdk el Atk 1131‘4 q44
AA ] T2 S wet FHAA A9 el v FFe A Gk F ok =
g 7iE 7ol AA FETxE WM 2RAsh= fX|eF Al wt 7} 7|e] e deikl
ot wEhA E99771E FEUIEY A 284S SUiskelr] dslixe FEVEN=Y]
Z22 B3 a797e] @Al tigk AEg E4o] Hasirt

AHFEAAT7IHe] FEATHAE TE=TAE, 3E59EY, 3Ea7AITNEARY
T3, JENF T O FHE UEPE F vk B =FeliE se =g d%e s YE
e JEUENZE 7Rt R FE7zrt A7 8T vAle e 24T JEMES
39| F+x& EAS A AdgEA (Social Network Analysis) S 53l #2351, i3 +
z2 A1 FAA (Centrality)S3 #2234 (Structural Hole)2] Jgko]] tha)] AtzjEc]

2 igos ARsAdT/IEe] FUe B, YUY BEES

Alarstr] 1% 7§ _—‘1] &Fol| thgh “L’] ’]Uhjr

_0_
T
=z ]
=

& =

N
rJ
Erﬁ\,
N

]

Q]
=

=

2

| <

o

2
B s ASEAL S A WS A 5 ATRe AU, 4do
= 12 Fo GHUEADY) B4 BMsta, HAFRAES B UE
o T2 B4 ATse] BAS Al BoR SFoE v £2E A0S
ulgtom AREADI PATAS B IR el Ui B ApAS BEha



PRI - Y - H¥E 245

I, |24 w7

Feol=h 1At A5 S3AQ1 7IHE v R stal vt PEHEFL SAA R
o] JFo 2 AFH] oJHE AHE 2] flal o AdE F8ohe AR A2
olo|tjo], A&l ARE A= T 23 F =27} Hrh(Granovetter, 1973). A& oz ol
QRBRE BE3F 29SS £55= T Fo]u(Powell, Koput, and Smith-Doerr, 1996),
Wie] AJFo g2 ks AR ARE FEsh] sl 2 B ado] FZ4Erh(Lemmens,
2004).

Hst7)eiore] 3 FA77E &s] YA AT o] FRFA e Aot mA= o
ol gt w=2)7F Fuietar Sk, Stuart(1998)& 71&7i e +F0] H2 FotdrsE AT
o] B TARAZIIL BAAAM HE A S8 RFAet A4e FERAE
HFA3NoF = Aoz EAsta o). AFs]AAGEA] (Social Network Analysis) A7+

ARbel 452182 Z45h7] g 44T Hho]slRighy, 2005), ASIStelAE HelES
3 Fxo FAAHE R FFATTL AFFATAE Al v el i =
o7} SUistaL giot. ol¢} e FALE UEYA 729 SHE EFstaL I7FAE AlDs)
| HolEl & AledosX g A9 443 EAE AR gofst = A gt
AU EL A Yol AF5aFA9] $)X](Position)9} H3H(Role)L ATl F23F 93
<+ WA (Goetze, 2010), FFHo] & ATAAT} B2 BAATT &3k ok AT+
§18e] 71312 %2 4 drkSwar, 1998), AP5RBFA] A9} JTe FHAH Centrality)
S} 724 9 (Structural Hole) 22 A8 4= 9Jt}. Ahuja(2000), Autant-Bernard(2007),
Stuart(1998), Ferriani(2008), Goetze(2000)+ &% AFgEole] 7181t YU EN A ¥4
$o 7jae] T4 72 Fulo] APl nAE Gere ¥Astslon, Addes
Ado] BSTE AMEE AdH AR F500 3AA] dFS vAE Zo= Yehgt
HEEYT FxRoM FAH FAAEL ABAEFTAA (Degree Centrality), wi715414d
(Betweenness Centrality), ©+8%414d(Closeness Centrality), 5385414 (Eigenvector
Centrality) 0 2 AW 7 9lth. AZATFTAAL HESZ WX 54 FAVL o2 FA19)
APA o= Add AxE SAshs Afoltt. QBT =255 v FA9 FH9 7]
7} BolAH AFA#L At (Goetze, 2010; Ahuja, 2000). ¥iIZiFAEL VEHA W
X 54 FAZT S7IAY] FEE st AFEA] thE FAIE Aboldl YAshs AEE UE
doh A& S0 b8 F FAVL & FAE SAT wAE 2E F Yo JES dFe
FA Y] wi7iFA S FET SAAEA VIEHNT o] tfst JH o] 35 J3FE vlA
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I A 5 7] whel A= ARE F5sh=t] 8olshH 74737t IFETHGoetze,
2010). 2T VIESZ YoM 54 FAIVE vk FA9ke] Z2AEE S4sk= AR
22X Ao Jd4d Hre} Ao AdH AE EFgsto] 11 Fo] FLeE YES
39 FAldl Xt tohe FA9ke] A=t #erE B FAS dd=e &agHolH,
HESA Yol Adldez w2 S5Y4S 712 F o] AT 3dEth(Goetze,
2010). AFFHE TS YEHZ Wl 57 FA7E b FA19 AR ddE A
o} AFHo g AZE FA 2 AAAEFAE st SAsh= ARoltt F A4
FA 9] ABAEFAA0l FEFE VIESZY Tl gXgt. afHElFAE0] 5 E
AT 2ol BEH T thE FA9 AHo] 7hsdtal Al S98E 7 =,
el 3AAR1 S mXItH(Ferriani, 2009).

HES A FxolA FAEY] 2=} doag ddd wet o2 {39 vESA 53L&
7Ht 2=t =2 vIES I BRIkt vivigh dazkgo] WAsHAl Aot 1ey
A 21319 YIEEYIME E 7l B4 UEYIEC] Ro] FAE YEYAY 722 717
th i 24 U EIE thE 318 54& 7HAAL gloH o EYstEo® Ao A
< AN, 74 DA T go] Fx2F WMot} Burt(1992)«= 724 ol &
A UENA T 1~27l9] 35 718t AN e 3HE oulsiH, ol 724 ¥
WS Bo] Hist FAArs FEUES A FRe| 558 7MY mhaA] gpeldt & 9lom
2 A7ATel I JFe v Aog dgRitt 22y Ahuja(2000)E 531E943%
ol M T2 T e FAAR] o= Yeitt & 724 IS wol 7iA|1
A FALFE AT AstE7= gt o= B4 VE AR SR 92 Ko
bl s 7] ol & 4 9ot

E4713e =T Sl duR vESA 724 B4 ol A7, dFEs, AT
Fofko] Tk, A2l& A SollA &S wh=t} Eom and Kim(2010)2 $-2luz} 719
AEE AT W SHAN 7199 SAUF(EHYST, WiEdH] I $)7F 715e] Aot

u| X g3 B3k gt} Ponomariov and Boardman(2010)& Q74 SHojlA o
TA0 SAMTEAIATAT, 7189A 5)7F =l vXe QS wAskL k. &
gk X2l A (Allen, 1984), d-aoke] Ty} 7|e7Wt 7Fs4=<=(Cohen and Levin,
1989) ol a7-8% el mAe FFe EAsta vt H3J(201DS AFEAAT7I1HY
ATHP7E =EAF e M S EAsta glon, A5 H(2012)2 Aol tlEo] AT
oke] opeddo] miA= e EAskaL Sl
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FFS BAsk= A 9ol 7 S FFAHEE AdEn|usly] s ¢ 3712 Wl vzl
AT 2RFAEE SRR 2 FAAES ARAR vaE flste] Al | £AIE
A3 ATl Az R o7 o3RS w|E JlsAo] e WES & (F Dol 751
e 71€ A7 AHIE 24t A7, a7l 718 9l dTe] v, A
ARTE AAsIP o, ol BAMTE APt ol R¥sletd (29 D ZEH:}

B aAFoE 2270 718¢] 570 7 =R E 110702 A9 HEES ALgste] sidd|o]
B B4 8ot B 2 oME 10719 Ae(EHre SAMP)E ARSSiL 9lom,

= T

SayA ‘ > SEHs
AFHEFAL ShlEs
Ol 7= Al & _
ek L BN
= e
s IEZ LM 07| FHEEUE) =24
 IRHESAY * 78R
et o K| EEATS
L =T DBH JETToT
e F GT0YY
\- A

ag 1) g2



A HolEE 2278 BARE AT glo] SR Prkd BHont ofnjgle FAL
9 571 gleh. S/hde] AElolelE Mo A B ol dlolel Sustol sl 2
7} e} o) AAAES St w3 Adulolel S ALstowK FehEploht A

Fuct o 5899 FYAE A 5 9
2. XzsF

71271&d7-3] 107] AHF=ADY, 297 1Ed73] 127 AFEA(D2 A 2008135 €
2012371A] 5A7F A=t SCIE =i 20134 6¥ 7|50 = ALY

AREA(D S dig A8E T sl 2270 73] FEE 5] H8l 712
71E97-3], A71EA73] Z1BHE IS} 371 B9 E SIAISRIALIONE F
3l 2008 3KE] 201297HA] 5 37F ATUS, 7139} A9 AARSEY, BY, 94 Al
H ¥3hHE ZARIY Elsevienit?] =FDB SciVerse Scopus? oA #|-g3sl= 27719 71&
il wel sl Aok cle zAHICH

3. #4o Fo

1) Baes

AR=A(A )9] AR AFAH=E ZA4517] 98l ScopusE E8l FE3 7B SCIH =
T AAlTE A=EE Aesto] ARSIt

2) =8

rE

A
e

ScopusE AR FET =EARE HRO R FREA(Do] 270 oF Fofsto] A&
e FEol] AE7|WHE HEE Sttt g ARLe A&T|dto] 23 ol A% A

e

1) =7FEEATANFRD, =371 A7TAKIST), =37 |Eg R AT AKISTD, =7]2732)9d A7AKBSD,
PP AT AKRIBE), TFTYAH AT AKAERD, FTHAEATAKASD, FFEAATAKRISS), T
SJEATLKIOM), F=35-9FA7T U (KARID)

QY7 FATA(KITOX), AR AT2KIMS), F=3171ed7TAKICT), =7 1AIAT-AEKIMM), S=17]ed+
AKITECH), @52 F AT AKFRD, §5olUA7|&ATAKIER), =47197-AKERD, F=HAHIATAETRD,
A=A AL AT AKIGAM), F=E=7]EATAKRRD, T3t (KRICT)

3) www.alio.go.kr

2

~

4) www.scopus.com



250 BFEE WYL FU HEEA(S)| WAYEYI TX =RHDol0| T 2

A A2&L 7|Fo 2 39t =5 _4}:,—7]"&0 A H U EL A= Two-Mode Network
Matrix0] 22 7|37t F5Ae H]E%ii HEksl7] 93l FEUTS AX A= One-Mode
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DR A AL Stk P2A Fulo] £25E ATl el WA 4BS B
FotA Ha AT wXe Qo] E& AR dPddnt. B =Rdke A= 7=
Z 9 (Effective Size Structural Holes)S ARME3IT), AA|=7] 327 3912 7 713 o
A= (Degree)olx] 1 7183 Q49 71950 JAAEAAREE W TV Aogitt,

3) SHHs

1) A

7} 718 FARE T A7 2 Uil ARs d7Eav BeE =wAEe] 7]
F woum AFH A7l vAs dFe] sHAL Aem dlddErk(Powell, 1999;
Ahuja, 2000).

(2) |7
71&e] IRt elit F AR ATHIE YERE ABEA T B25E ATl HA|
= 93] 3AHY Ao oFdcH(Ahuja, 2000).

(3) 71HHA}

717e] e} ArtAdziele] Aol HiEiME 71E ATEo] AR Aol S HojFu
k. 7] drpt 2855 AT EE 340 3t veRdthe - (Powell,
1999; Stuart, 1998)% 9J+= ¥HA Ruef(2002)9] AFelx= RHE FAZd 237} 9= A
o2 yepyith

(4) A AR

Flde] Ao 7o) BeSE ofeslus @eel vlsE 71 4 9o
297 o] ATl AL Ao opEc) sl 1y B 3
(MRIR ZABILeH, e Aol 27) olae] 9w A} EAjshE 112 H.
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(5) GFEof Tt

Thegl Loke] AFE FAETE AT 340 WS vl Ao R o dErh(Ahuja,
2000). ScopusellA] AlFsh= Atok= offl (F 2) ¢k 2T} ScopusellX] AlFshs =i
FARTOH277HA] FAREok, B FAlEoF 518) & A8ato] 74 7| Te=is B3 42
FARLoRe] ol wha} 7]#e] Aol tde SAsint.
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(# 2) Scopus ME& AFE0F 27
No 71&worg No 71450l
1 Multidisciplinary 15 Environmental Science
2 Agricultural and Biological Sciences 16 Health Professions
3 Arts and Humannities 17 Immunology and Microbiology
4 | Biochemistry, Genetics and Molecular Biology | 18 Materials Science
5 Business, Management and Accounting 19 Mathematics
6 Chemical Engineering 20 Medicine
7 Chemistry 21 Neuroscience
8 Computer Science 22 Nursing
9 Decision Sciences 23 | Pharmacology, Toxicology and Pharmaceutics
10 Dentistry 24 Physics and Astronomy
11 Earth and Planetary Sciences 25 Psychology
12 Economics, Econometrics and Finance 26 Social Sciences
13 Energy 27 Veterinary
14 Engineering

1. HER=Z 24

Tt IR Aol e 7P H2e] AREA(DY FET= B8 e
7] 915 2012:d9] FFe= AFE BAsth 2 #2). 20129 ARE AT
o} 9409 FF=S EHI JHORFE HA 15H] yEEES wH VWA F
Hagol o] mi¢- & HBAE veha JTKE 3 2.

71 7 MENZ S48 724 39 ghsel dig 71w A-skel 3l 7l &
A dAA o= viszsA vehth. QAR EFTAES 7 71 et e 7
Uepdtt, 239l 370 7182 oF 3301732 #2 7HAAL sk 470 713 oF 306t
o} oA Eehd ATV F FEo] e ) J1de Rk HE oF 3
TEEg U ol v JBEL ) oule] 7B FEEEs dHEslal itk
P 2 7] 49 oF 5i7) 7189 3% wEg wEallon, Hshy sl@e] 4¢

7 1] 74 o
& Jf 7199 FEEES wEsh



(a8 2) FREA(Y) 2o HHUEST 72(2012H)

WA 2 71gko] WS ol S04 8 sk =g et 49 37
FIRHE oF 11ohde] ke b 3191 70 A1Be 09] ke A AS S g 3
Rahe Aoz ettt 3714 gl b BuE 1% 29 oF 259 uAFAYS et
UL glo] ZABTIIRE 7ol & BAZ HOIT k. DHFARE 7} 7|ho] ThE Sl
Sate] it Al Uehich, 2PFAAe] B25% UET U ke J1ste] Azt 7t
7he-2 vhehdich, 4491 370 Z1RE oF 59013l & Zhia ahe] 47 71eke oF doolshel
e 1A TAMEFAA) A9 37 71 oF 33014l @AM B9 3 Tleke
oF 30l5te] ghE Thgch. T B G 2 slgo] VENZ Weld] AAshe iR
o TS vehdItt. 49) 370 719 oF doldel e Zhga shel ) A1Ee selatel 7
2 7han

2ol AR A1Ee] BEAE 1100227 712ke] 5kt 9 Hlole)). 7 We] B
NZEAZE (E 33 2} At S AREAQ) UE =Re] Fe
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2270t} o] 7IZke] ARZA(DT o=l B 1824 Fo=iwo] IA 2R =5
o 8%E AT, AFEA(D ] Bt AT 319%0laL, Fat AFHIE 985 Yo
i, 7Re] Bt ePrhs 27d0|n. ARE A2 FHAH R 3719 A qE ARS ZEar 9l
i, Aok ‘:]r°“*—4 Baw 82 Ueth 35dT EHIAN BAFEA(DY 42
A Ha2 179, WSS BE 4.9, AHTAAEY Bde 50.3, ALFHEF
el Hd 18.6, TEA S| Ht 194 otk B=ETE IR Y Hrs
o]

(% 3) 7|z

W 4 N B EFHzt gk izt
=5 110 226.49 196,62 15 940
ATASF 110 319.18 342.41 70 1667
7] 110 985.51 845.11 100 3889
71 A} 110 27.36 12.85 1 53
A A 110 2.80 2.45 1 11
Ao THA 110 8.25 412 1 18
AP =FAA 110 17.93 12.61 0.6 53.8
w75 110 491 5.89 0 248
Jx,g%ﬂ*g 110 50.26 8.09 2850 68.42
IHHEIFAA 110 18.55 11.85 0.16 4234
T=H T 110 19.36 15.78 1 67

& AT VIEA A 7133 vIEA ARSI SR (FE2A 3)o] a7 A=
EP) ol mlE= 3k dolr ] s 7HakAkE sd 32 (Count Data Panel Regression
Model)& ARg-519ct.

T AZX 9 HFE Alo|e] FAAAE 157 SlsiA oj& AtdA AlrE (B 4
ol et dct. 71e] SAMATE FolAl d7dset A7 Abololl JadA AlE 0.87=
u]$ =7 JeERA ohEEA A (Multicollinearity)& L#aiA] A7H] WG5S 378N 23
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ol AJsteitt. sF AT UEAZTNAN 7142 SA% 724 sils Yl Wsss
A28}k 0.801e] mi¢- =2 AABAIE 2L ke e & ok Aol v B
7} o] 571 WFEF 0.70139] w2 AUIAE veRlE AL d7Eel il g E ¥
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HFE AR A7, @7, 718 9AL AGE AR, Aol A Atele] Adad
Az 04013k Mlard 22 ghs HIr

(E 4) BB 24

LI 1 2 3 4 5 6 7 8 9 10

=5 1

AT 045" | 1

7] 0.33%** 1

712} 0.52%% 0.23* 1
AQE A | 017 005 | 013 1
T2k ThFA | 0.6 0.09 | 0.25"* | 0.28** 1
AAA=FAE | 077 0.12 | 0.30"* | 0.33** | 0.85" 1

WS | 073 012 | 030" | 0.36™* | 0.74"* | 0.92%* | 1

<HTA | 073 0.15 | 0.30™* | 0.26"™* | 0.87** | 0.94™ | 0.82* | 1
AAHE T | 0.767 0.11 | 033" | 0.29"* | 0.85** | 0.97"* | 0.86** | 0.96"™ | 1
T2 078 | 018 | 0.14 | 030" | 0.34" | 0.86"* | 0.96** | 0.93** | 0.89%* | (.93

2) 182 1KFixed Effect) S0|&(Negative Binomial) Ij<2A

2o FEUTE 71| =255 AL, SR 35 AT UEATAN 78]
AAACZAA W FAA, ZHFAA, LHEFAA, 22 3 Nol| |3t =A7H2 AL
g}, malolA] SRS Zzto] el HlAE G STa] e BAMSR )
of AT, A, Z1BAAL A9E AT, AR S AT FEHR =
o] Hetdt BlasiA A4to] 7] wiEell 7Rt Akg 37 24 Sl ok (Poisson) 3

A hAlel Folak 39 A& ARSIt (& 5) o] R1L 7] w7l tigh 7]
BARTER FAE 71 E¥oltt. of7lold F2H¢] &3 (Random Effect) 2013 3
sl B3 1A a3 (Fixed Effect) 203 gjd 3] 42 4393 t}2 Hausman 7
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< UAA s Ao® vehdth 3 &

FolARE Fof 4 FE Fe

o)

o
ﬁ’é‘a

o=
-
2=
T

5) oA QoA HojFEar

EE RS

1

ol
fefalA) 970 1

SAATIIR] ATATY FA SN T
Fol WFE Fo AFAFE Feluld

96, At 19 Bl
0.2% Zh2s3et. o] Ashe Ao APAGT} Bow o] W EEs

-

=g 0.1~
= Be Holghs

olulAo] G}t ThE A2 Kol ) 7|Ho] QHE4E =R S uo Ao a ko)
=3 ofE] AE)F oM FAA71RE sk 71BUFE =1 vt Fkle FeE v
EpsiTt,
(B 5) 4 3|9 24 Zot
w3y
W 5 :
1 2 3 4 5 6
A} 1.4278%* 1.5376"* 1.5007% 0.8162** 14658 BE—
T (0.3324) (0.3331) (0.3333) (0.4014) 0.3312) (0.3340)
eI ES -0.0016™* -0.0013** -0.0016** -0.0012* -0.0013* 20,0015
ATET (0.0006) (0.0006) (0.0006) (0.0007) (0.0006) (0.0006)
PAE It 0.0906** 0.0898*** 0.0907*** 0.0869** 0.0908## 0.0793%
o (0.0121) (0.0115) (0.0115) (0.0129) (0.0116) (0.0123)
0,21 7 01 24*** 02244*** 0171—*** 0157 it 02 QO
Apd ARs ’ 4 5 o g
(0.0424) (0.0446) (0.0429) (0.0459) (0.0425) (0.0434)
AFE O} TIORA 0.0043 -0.0015 0.0029 -0.0040 -0.0013 -0.0009
(0.0084) (0.0077) (0.0078) (0.0082) (0.0076) (0.0081)
0.00971***
AAAT=ZAA
A (0.0024)
0.0082%*
ZA A .
e (0.0031)
0.0168***
A=A .
i (0.0051)
0.0140™*
o Bl ] = A)A] ]
—TLTI’ *]E‘]'G' = 4] (0.0030)
0.0059%*
ZA a
B (0.0017)
AIC 834.8872 822.1986 830.3427 8245281 815.9926 824.7948
BIC 848.3896 838.4014 846.54560 840.731 832.1955 840 9977

[o3eY -/]/‘«z * p<017

* p0.05, ** p(0.01
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