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The Characteristics of Structural Charge
in Knowledge Network of Korean Manufacturing
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Abstract

This paper analyzes the characteristics of technological knowledge
flow—structure of Korean manufacturing in dynamic perspective. In doing
that, the concept of the knowledge network is introduced which is defined
as a set of industries and their interaction(knowledge flow) or linkage. The
analysis of the inter-industrial knowledge flows is based on the technological
similarity by using R&D researchers’ academic background in the year of
1984, 1987, 1990.

The analysis is carried out by such methodology as network analysis,
indicator analysis and simple statistical analysis. And the final results are
drawn both in absolute terms(dimension effect) and in relative
terms(proportion effect) respectively.

The main findings are as follow. First, the Korean manufacturing

knowledge network appears to strengthen existing inter-industrial knowledge

R R E LT AR T
el 4B Pus
=t e AT 2us

—133—



linkages rather than to construct new linkages. Second, the network seems
to form a duelistic structure in that some high-technology sectors(knowledge
production sectors) emerge along with traditional sectors(knowledge absorbing
sectors). Third, since the mid-1980s, an inter-industrial fusion is witnessed
among technologically intensive sectors, indicating that some sophisticated
innovation modes are emerging in Korean manufacturing system.
key words : knowledge linkage, knowledge network, structural characteristics,
network analysis
1. A&
A4 71973 A (knowledge-based economy)d] T} &7 71&€84l(innovation)#
2 Aze] A (Jiffusion) AAA 28-S AN 2 ABA = 2H A0l i gl
53] FEAYo] Wk @xo AAFRAAM AL FHH o FEsta ol F AAF
AENA A& & F e wFEY SRl A9EAE A 7MY 38
g sQez XA olduet rlaAHe] BAF £4A g o3 FEAF
(increasing return by diffusion)™ & ZZ3le MEZE ZAL7 74 ALRT oy
2t A4, 719 AdelME &ds] AT glon BAYTEE Bies AP 2HEH A A
Ao A AR, A 23S FEshe Ala" BAe s d@En it (1. Kenichi, 1992)
71X A 71egEe] B33, 83 d3E @42 Zlegid o AAH Mde
E002 olojAx, ol AAdAL i A9 afFE 7lEFH, 4dH &84S ¢
% 2R5E SEBAS AT U Axde] Feje AzEhiel G FEAAST
o] 3% (interaction)o] F7IYel M2 & T2 HE&E 712 F doH, <z

atol & BAsla syl 943 F7184IA 2% (national systems of innovation)1)9]

1) Freeman(1987, 1988, 1995)& Z71¥AAAE A 7iee A% =4, 9%, i) 43S vX= &
Z 2o 91zt 2B AxEY WEYA2 st
Lundvall(1988, 1992)& €7 8F(7]&€84 & Ayt 3a 8F)o #dd =& 237 A=(R&D ¥
A, A7, dehe A3ELA ggo] JE&E vAe YA, cHA"AA AF - S5AAE e 3
oz ot
o}2lol Nelson(.987, 1988, 1993), Leoncini $1(1996) & &=
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Adol AN D S8 FAbAAe] HHan WAL A4 BFFES
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1. A4 i A4 vEze] a4

el &3 g5 s EdHez Q8 Ned4ds "By vjexAE NRe
T Hz2 4P Aoz F9A 4T AE R(OECD, 197122 Hste d¥
2 el 2 gdE Adda v A4 gEEY Jedde 1 A8 9 283
N FAT WIS Foo AW N2 FEo L Bz ¥ BE AYH =
397t 2¥E 1 ABFe FH S T AEHQ o] oj Rt olg @ ol fF2 A
HIde A, I8, g4 2 S48 dFA FR3bs FAY oA ozRE 7 3
A FEEAET AANTS FAe BHoR olystm glch (Rosenberg, 1982 :
Lundvall,1988].

et £ =dAME 71egile 729 33 S JF A (linear) TATE Bl ‘A2
A2 AN sF o metgtt A4 A& 8L 7Y FHAA & W 2
F 7Y #3 /38E 5 4 ded shve FEALY Y, S b egat
(disembodied diffusion)eli th& st Al 7l o8 Az e A 7€ &4
7bsdtA st ARAS SAAA AshE 7legt(embodied diffusion)eltt. §3] i
£ A #2550 vty £ el AAF, A A dE ofeltioln 7,
MEL Aol ek 2143 FH, M2 A9 5% 4 718 7% dEe F
FUEoZ 2 =FolAe olgid HAsE A9 A&7 EF'E BARYLE gt

FH AL 7RG Alage PHeste] duRged o8 dHEm FHE 7
=9 s, 23s AdiztEs 84 SoA Mg Q7xle dgEOE Aawe) Fi
B3 HEE T AAHn £A3E < (systematic and organized learning)?)

of &% 4Gz FAo] A AA AR wge] B3 Uk T, Az FAST 4

o

2) B.. Johson(1992)< ©)28]dt a5 Axel 9d) A ALY J3e ¥7] W2} AEH S (institutional
learning) ezt &R}
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TAEL 71e9 ASAHA AT grFoln ZEAQ 7IEWIE olne A2 &9
71k Zet. 43L& e UEZTe FHE FE £ d=d Azt 93
¢ 1Y VIEYA(trade network) 9t Asle] 589 FFo} JAQEe BB 5EH
A4 el ng WEAAL AAYEN] Z(knowledge network) 2 THET}H (Gelsing, 1992)
TP AuEe FAAE FES 7193t AR d7a 2 gty FRY XA FH
B2 SEVA(FAA, ¥34H YEHYIY F3)E FEEn & =% 2 Jkey &
J HMEAZE BAULez g,
79 FA9 #hE J|EATE ZA A 2olz vE F Uk AR E 24l
27 809 B0t 2719 gt 2o w2d Arjeade] 7Fd-& o] izt B
Hgd wel A3 ses 23ddn 3o, 28y A2 479 2L ZAH fgRe] F,
AMES B SFEF, dFAT BFY A=A, AAR B, F75E FE e A
o] Fe, d7NLe] 8 9 g 8AE0] A9 Fido dFS VX E AP 8Ae
2 Fotsm glc- (Cohen & Levinthal, 1989, Rosenberg, 1990, A4, 1997) +
A= A4 gFgaIE SHNAY EX 5 ARBALE EAoltt. diiEe] 7
A7 3F8 2We tdad 2o A8 ALY gdFade EAE AMEE 9
Fo] AP Fgof BIAM tEF 50-100% A% W Bed ole 3 T T vy
A &7 (external economy)7} EAMEE 9u|ict =3 HFEI wE A13)F o)
AR E AAd) AR EEdm £ Y3t B FF(ageregated level) A= EAI
o 223 AYIte SgEdNE T 84484 (total factor productivity) 3ol 8
g g2qdo] YElzt. Al AAle VENZ £t nAlA 2o WEH R E4L F2
97 B2 2 AZHAE ddos FHEHQY UEYAL EHd 2YL =&
t}. (Hakansso, 1989) AAI&Q -’F—T—r_‘—ﬂ]*{ Leoncini, Maggioni 2183 Montressor(1996)
S B2 AR JIETNY A2 vEYIR gotst ARJAA FEelA o

e
rir

P F1EAE g TS RAAS R Uk AAE A4e] %F EL 589
F24 Peist 4 setalr] P Holth SAE 4YFF(meso leve) A 2]

3) Mohnen(1996)¢] survey paper &%
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Fgsago] BAY SRS Tory 4 githe Wolth ¥ =E sl2aTe BANS 2
371 A8 WA A & S3 A4 WEGA) Ade SUste] gz
A9l 55 BAUgos et o shle) 72A Zdow seter] g8 2 4

g A DA A2olel ge FETeEH BT Axge) A4 WEFR B4

shotgiet.

e r\'
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I A1z AN EERe] 422 24 AA

3.1 &2

2b RMSEWHE(K, K)

A4 HEAIE 857 A8l 2 A A FE A&l sted £ dTdMEe &
£33 24 Aol Efstn e A7AE dHFNE Ak g dFe Ny %
% %3 1e8a g8olgte 47t FUt Hug ased 34 ANFE FFse A
Basitn 2 4 gtk 2 Aol dF A4y} BE4E 1 Ao Hg AdTe
g & 4 ik ol AN FE GFH o] EHIAL

rir
rio

fu

A7k, € AR FANR(ESATNLAEF), h; =022 izt (diagonal
matrix) < F@ITH

APt AA Y 5FL 54 AU 714, d74d JIsdA AT FAT A
7eAed e Adeze olF, uF, HEF, AL Fd 7. 43 gelds, g
2 33, 3o, Ay, AEAY F& FA o|Foldt}. 1y 12 ARE I} 5

S F¥Ale 2 B =& e 459 ¥ (proxy)d NEez e

il

4) R. Leoncini. M.A. Maggioni. S.Montressor(1996)t A¥AHF(Z AdolA A2 7]&¥Ae A
7Net A S o] 83la) ojgelere]l 5o I JEX) A9 BETZRY E4S vlw BT

5) 1A= £3& A 53 (Jaffe, 1986), AT/NEA R Y& (Goto and Suzuki, 1989), AyAH<]
A3Y A8} (0134, BAS 1996)8 E F U B =Rdie d7<ide] AZARE BN /e
AYE A&
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AR AL AAAAL AN A AR BE 7RSS AAAL BE ATR4) B
T % el A4 wAel fAtn wEd A9 F4U B4R, 4%z A4
580 golaitin & & ot

= [sz’j]

A71A s £ Jaffe(1986)7} o] 88 WE & Algstd TLF} o] Zx et
L R
Y V (F.FH(FFD

Fie idgle) a7del AT (304N, Sed (A}, Al B F) A7
Uehte 9 w2 gew 2o 9.

ol
i

Fi = [fi ]
fwE 1 AY4e] k AF Bolilld | 92 JA T dE 7L 2 ot

A7 A2 & &3 8 (absolute knowledge flow matrix ; K)2 38 He S& o]&
sta] et o] ek AL 4 ok

K= _H-S = [k;]]

9 P 2zt Y4(diagonal elements) k&, £ i AHQ A2l xd]o] FE ojn)
3tm, tt2 Ui(off diagonal elements) k& iAHdolA jAIo 2 e X249
XS 9ulgtt. 53] ]Zik,; > k% AT el T8 AYeE s A2
F0l 19919 AN3FUG A B A0 ot Y Al FEAY SHoz
odl ZdA dgd EAEzE Fi EF. FEHA AREEHZ dEoid. =¥
;z*:ik,-,- < ki o1'BA A9 A2 EFe] TE A g B2 AT, Y Aol 1=
2 Az, A3 AAA Fo2 I A2 FALRe] o= F= Agd Aol &
ok P2 Ke A4 589 AdiF(absolute value)S 7|22 SHHEE A
kel A4 5F FEst HEYZ 54202 velvds A7 (dimension scale effect)7} ¥t
ddch. g, A JEAINY A4t AXEEel H4HE &I (proportional scale
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effect) & £A4317] A oFS3 22 AdH 243 E3PE (relative knowledge flow
matrix : K)& K$Z2Reg 7ac. 4dd 145894 3 gizQdae] g 02
2 %3, 9x Z 447 Az g9 Ao vER2 A4 JEQIY 54 gdstuxt

3,

K = [k;]

: ke
oAqANA, k,--=2—" for i#y
' ]qtzkij
k;,- = (0 for :

2 ERAAE 2 A9 97AYT ATAYEY G2A WA, 9% vAY FAX
2 AQr1eABzAE 28 FAAE(1984, 1987, 1990), 3470 Aol Wd Ks}
K 33¢& dasigo. 2AqY 44 ded 2

WM%E, 2.7, QLT - B, 450! - oI, 577 - BI|EE, 6HE - £E&, 7THIR - 59,
8.2ltZ, 9OMEA - BHYE, 10.7|Etatsh(atel, HEH &), N.AFEYH, 12MEHE, 1312
HE, 14.82l28, 15.5X7] - £7], 16.72HE, 17AUE - 232/ E - EMHE, 181XH
4, 19H|HEH 0.XEES, 21,298 - By, 25U E|A, .32 H, 24. A FH -
AMFEIA, B2/ EHRVIA, 268U B21717), 27.88 - G- B4, 2871 ENTI7)7,
0HEH - MARE, 30.71E7(717], 31.xM, R.XSAL, 3BIIELS7I7(HEAR &S]
g), 348U2|7

3. 2 HEYA 24 (Network Analysis)

ES A BAME = sHE o)fsla Alx8l9 FARA(node)te Auzte
(linkage)®l 728 BHste 34 7ot & =&M< 34719 49E& 7484
2, AT AYEEE A3FEeR OEY YEYZ ENL 7231 54T BHY
g #Ze AR E4stn ddstedl AxE Fiu ode Rel EFeIH(MA.
Maggioni, S.Montressor 1996] A&, ZF ==(41) 9 FA (A= 2 A3t SHAA)
v 723 A JEAZ R3] EPoz dysolor g Exl, == FAE x&
AA o AA A 2" FEA BHAH AR sisofol gk M A, k=Y kxo

#(pair of nodes)E FA AlAd FRA wz BEstd BAee AL & ons

1)

A
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A Z@rt. (holistic principle) Yl A, A28L oAy $£E(2)3 AAF £F(AA)
Alzg] B2 HEdI) A F2FoR AL 45 AABAE Ze 84EE FHE &S
Hol HHoz Agdte §A4E /K Ao 18 A TR YEYA

HQ SAAHY AZFAALA 7ol AAHA RE AL FIFENE R BEAA69

&
L=
o

2
L
N
N
olr
o
4
nr
X,
L
£

AAsePE (K, K)e oem 2L X2 YEJIAZ 444 ¥Had 5 Ao (WA=
LA 7F s HEHIZHD & 5 US) X YEYA Gy & A A A F Ak

1

FEWN), 2T AJ7T AZFAES(L), 282 A4 ALY 58 H=(V)E FAET.
Ko K =) GAN, L, V)

AR AFL O 9F9 FH=ok AUl s} A4 YEHNIL] AABAE AHG3L
AXsEoRZ FAAHI] dieltt. ZF X4 55 FHEEL 2YZ2 FHI}E o B3
FHE FAAET g2 A4 JEQZY EAE SolstA BAsr] YA dAH =0}
FoFRez o3 A AAE FAIGtE 8 ARIETH 28 QA4 FE&] g3
A 7123k (cutof)ol whel thed} 2ol K, K339 G, & GpE ¥¥(dichotomize)
AT, o1& 402 WEYT ENE FPJot.

Gy => Gp=(N, Lp)

A7 A Ly & AL &

il

BAE Jehdch

Lp = { lij}
where, l; = 1 for v; > cutoff

l; = 0 for v; = culoff

B =RodNE yEQIY 24 54 Hetsr] S 2A % R Ars AEd
o A, dEYaY AAZF IAA (systematic connection)S Hetslr] Y& WESHA
A9} Y% (densisy of network)E o3 Zo] 33}

6) ol21g EA4 & Zt= dlolEE #AY vlolH (relational data)2kar ¥t} (J. Scott, 1991%=x)
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[

D= glg—1)

A7 g AT, 12 EFE guigtt. dxrt E24E U E]IE Bt AAH A
Aol F7Het. &, Y AAV Eok 439 FHE PR ASE onsie &
Aol ZEd AHo] YEHAS] thE A7 =2 shsidol At
4, &4 39 44 A% (node centrality index)®t $413F A4 (group centrality
index) & %3t 2} Q49 FHH 7 EHIZS JAH F=& Mgt 4N
Age FAs Age A7 AT 749 B we A2 7R FHE FEEHE
#(degree, local), A (closeness, global), "H7H(betweenness, intermediary)

_l?l_
AT TS Aot B2 FAHYT S AFe S 2ol S

cy = 2,
7
Cf) = Zli)

22— Clm]

N PV ()
= 2 Ch(n) = Ciln)]
b (g—D(g—2)

Ak B8 FAS ALE A, AEA 0% I+ A4e BE(outflow), A4

T(inflow) BAE Yehlzn sled 474 FAF Fez 42da. 448 Ase @
Aol AHe BE(FL F) o] He WRIFE A ol A A
BANAY FFY e Ah9 HEE 9 Asgdn & F Y. A AFe
A3 Azt 7P 2 ARdelA 2t A4de] FAHA Ao Aold] & g Aol M
A€ HAd 4G AFE o] FHHEY ole 5% Aol A2y AA SN
YF=E7F At 2 1S UBllE AFolth o] AFge] E4F A" 53 A4
FAHcE FFed 722 4G F 32 ole A2’ AAY F=(hierarchy)E

Lo

4 o
or = ol
ulm N

M -h ofN

itlo

disted 8ottt FE $AAY Aee =27 AFAHA 424 #HE T2 e
AAz ARAY 942 5F BAS 7S grigts 2 A 58 dAE SaA A

(o]

A9 HEely F471 kst olgd A& melstd A EE

=
>
2
ofy
0>
oXx
>
¥
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gt w7 T8 AFDoltt. A FAAH AFE o QAL AA AT F e AY
o 55 e B8 A4 A A ez FHH 24

48 A7t B ==S0lM A 44 A7 ¥ wSr) wREt. v, ) 3
44 AFE A4 58] AN 4 =57} gE xE52 Irh} AAIE 1S 23

51

Atk ole Adrlexde] el A2 T AUz ANERY @

she Agle) Auoleke WA B FaAHE A5 & + Uk
L2 A

4. 1 Hojgby Fo| M= XAHEQTS EA
4. 1.1 XY WEHAZS AAF A (systematic connectivity)

HEAZS 748490 74 A4t AAYL MHHes 0 2EE T3l 29 &
ok (2™ 1)3 (FE 1)elA 84, 87d, 9099 A=Pe A WESLZY =&
el A ZF dxe vEAZE 71E#(cutofN99 FFo FAG]l d St
ATk, ole AR A2 BFe Z‘étﬂac’] Aed oz F(more connected)
den, APt AV 2 Jtn UdSS Yuidn. F, 4 AdelA gste @
A Eo] & oA aFdte AXET ol oe T & i) A =3 o=
&t o] B3 ThE A AL FTY T v THE FH] A% Aew B
o

x2

r.l

4 KO

\’\

7) 2zt Age) B} Mg &4 w2 S, Wasserman, K. Faust(1994), p.p 169-219%} J. Scott(1991)
p.p 85-102 #:&

8) MEY = ¥4 =233 UCINET IV ver 1.663 2= 4 2339 KrackPlot 3.0& o] &3d&

9) cutoff AHU7 A EEFo] YREL BE AN ZAGEz vEHAY F4& 4A sy A8l
2 BEFo) AuHoz e ATt AAE FAIEY] YaiM dAFsted & =RdMe Al 55F9 A
9 250, 550, &50, 11509 A&iA BN 22 11508 71Feg, A 5% 3% 0.01, 0.07,
0.08. 0.099] sl BAsled F2 0.08% 7IEC2 VEYAS] EAE naAsH
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U T{density)

+

(28 1) Hoolz 2 o

7| &g (cutott)

984 ——— 108780 — — — 199011

T8 J|Fgt cutoff value)zt LE(density)

TR N1E/AxE dZ(linkage) 5ol W3 EFH7E Al7bol] webd] Zobstan Qe
o ol 5% A A WE B FF 5 Ve AvY 5802 AFHE dA9 £
7} AdE 2 zlols} Ak AL 9)n e}

(HE 1) Hojg 7|89 XA EHHAM e LT} FZEHA|
713k © 250 71&4k - 550 Z1&Egk - 1150
84 ‘87 ‘90 84 ‘87 ‘90 ‘84 ‘87 ‘90
2 = 0.1 021 042 {004 008 0221001 0.04 0.1
EFHAA} 0.3 0.4 0.49 | 0.19 0.28 041} 0.09 0.19 0.3

YEHIASY dAAC] 71Fe] dZ(linkage) BAS

S84 FAHEAES Fetar] 99

A 7t NhE MEQE JBENE FaeEd A4 YEYIY ABASE 2 84
A3t 87del 7% 0.831, 87d%% 909 A% 0.893, 83d% 909} A% 0.870 (%
IAFF 0.05)22 - ¥ $EL Holn gt} ol AutHoz 47 Aasgo] 7|
29 A4sEuAE 2T Fushe Yoz AuEw e At = 7} o]
NEE AAZBAE TEIETE 712 BAZ 44, Soje) 71N B 29 A
4% g4 S48 T doa @ ¢ o
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4. 1. 2 A WEYIY] F2F EA : o]FH 2|4

ot

7%

Az A2 HEYAY 724 EAL Zb A7E vang 98 d8 $39 &%
(cutoff)oll wa} H¥(degree: local), A (closeness: global), "i7l (betweenness)
FAAE 9 FHz (48 AEdH O (F 20 AT AN A$E A 7 71E2%

I 2t AxEz FEg Aot}
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(E 2) AZ/7i1F7d 22 ZAMA XIf(degree centrality index)
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(R 3)2 7128 1150FE04 S48 A58 39 570 Adol] A FHs A4
gelg Feol

il

(# 3) dZ/XTREY XMUENTS S X2t S MHOIERL © 1150)

_ A3
9 Aw 59| 20 0 U4 A5 49 2
out | 24.9 | 7Fd, AFA
Degree : E571A, Nee$3n], 44070,
m 56 ) wey wEy
84d out { 1.8 | 7bd, AFA
Closzness . 55714, 7etes3ml, 3o,
n 03 ey, Ay
Betweenness - -
out | 41.2 | 7Fd, AFal, wEA, 94 2% - 84, Yo
Degree

in | 12.2 | 55714, A22171. 32214, AFH A

| g | 7ML AR 99298
87d ou | wmeA, Ul

Closieness
E71A, 327171, 33714, AFH,

in | 0T gere w17
Betweenness 1.47 7V, 9% - =% - B4 AR
¢ | 760 WA, AsA, |8 &% 54, 3L, AF
ou : 8 A
Degree N
) 181 E571A, L7, B4 - &% B, kA 6
904 n S =L ke
out | 46.7 | 7¥4, AEa}k 93 - 2% - A, AL, AFE
Closeness
in | 0.5 | %, %E‘ré‘%.‘. Folu4, MHHA
Betweznness 9.96 VA, EFI1A, AEAR, 715713808

FE 44 Age AY vEAIZCAA 2 e JHPEA dEAYL] @
outdegree, #1218 &< :indegree)°] o|Fo|AlE A}l F2 EAlE Aoz JF &
o} 873 71EF 55014 28 rbAAdEe 18719 Aoz sRdde AN 3 E
(outdegree)©] °o]Fixm, W2 47) Agle) AH o] 7pHAd ez & F(indegree)©
ol RAR 2 &S Yridt}. J1EFRE 8 A 4 NAEEPE(K)Y FAS ot
7] 4d((E 1) #=).
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(a) 1984 . 2

21

19

(b) 1987

16
1?7

10 18

11

19 15

12

‘\
,4/7/ TR s

25

(c) 1990

(38 2) Hoigt 71F s=ze! XA WEYI 9l Wel (7)1Fgt - 1150)
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(E 2), (F 3 gJapd A7)7F B2t 2G4 3ol 718 gL 7ha(28),
2H(32), 9% - ¥ A2, WA (29), HLY71(34), HAFE(24) A Bolth. &
ARG L 80 A2 Az A4 MEARY FHF AGA APez AARNIE 4
o2 s A % - BANY, SFAALIA(22), WiEA Algdo] 84d FHEA|A 87
d FANgez, 90dle AN ANFET Fao] ZPages PAAT. AU ES
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