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g 71eqgde 5, 53 Fold ¢ ATA
71EA A Bf 5o E AAFA e =
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A 4 A dcHAhuja, 2000: Shaw, 1992).

7ledd YEAE 53 5T 979 NEE
Zled A4S &eohs Fee EE VYo 24
%2 7199} A4F4%5¥ (absorptive capacity)el
et 4zt g2 & 4 3o ANFeE((E
€ 71€EFF5Y)old dFg QN2 A e
< 93, olE ASsd AP EHez &
43 §8& 9vdH(Cohen & Levinthal,
1990). 719°] ¥& ¢¥9 AAFFFEE 2+
I e S gHENZE 58 Nz Jlen
ANE EHHe R Y53ty ol AU 843
S 2M JlagLle ARE FUstE & e v,
ANEFLTEE Adstn e ASode g% 7
=3 A4 AdE L3piA ZgezH i
AAZE AT AHE ANE A=A R
HtH(Cohen & Levinthal, 1990; Lee, Lee, &
Pennings, 2001).

ol2g]g = 7|Zslq, & AFe AFSFT
g 2HaA 2HE T 71&e¥Y 8539 7|
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W d7S2 F40199 A4S, HuA A
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HEHA Fo] 7€y v G g F
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(strategic technology alliances)dt & 4 ¢l
U, ol WIgEel AF-AF A9E A3
& FHog FF ALY JlgolA 5 /U
T 2T YYHBAE IPde AL v
(Hagedoorn & Schakenraad, 1994: Hagedoorn,
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Jleta B50| E4videl 71a8A Mujol ojx|lE %% XAFSSH(Absorptive Capacity) 2 ZHERE 42

o O e A o FHAARM F
A7 g, Jlend g, teguA e ¥
A NEAY 5ol XgHH, o]EL ddHoE =
£33 Q7 AwjrzE Zet{Hagedoorn &
Schakenraad, 1994; Hagedoorn, 1993).
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FRoM EF Aol 7ien N4, AH F&
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1993: Lee, Lee, & Pennings, 2001; Mitchell
& Singh, 1996: Powell, Koput, & Smith-
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< WPIAE 257 248 4 ] 9Ee 7]
=qEL JefAY Z9E U8 & U4,

JA, 71edy 852 A9 A (economies

of time) EHE AFa FtH(Uzzi, 1997). 7l&
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}{47—‘1 o2 g53n % ok st=H), iﬂ] /‘1]
7 R 2REH Jed NAs 58 4 Sig
(Cohen & Levinthal, 1989: 1990). A=
7198 A AFANEREYH ZEF A4olx,
EAE AANYERRH #EH ‘49— A2
(spillover)elx, AAE A 9% &, 3% 24
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Jle8y gS0l 347/ e Aof ojxle A8 X[AES5H(Absorptive Capacity)Sl ZEERE F422
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£ nAeR 4FHos Wen ¢ GTER 2
g BAE AR 22 o]FolA fAth. George et
al.(2001)& AXEFEES AMNE A9
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2 Zoln A%Y otAl webr] e A
olgt & 4 SIth(Cohen & Levinthal, 1989,
1990). B2 95 A4S &43l7] H3iA &
FHoloIM e ¢ g, AL FAE 58 AT
Ao AXNFFTE T TH o Pt
7199 AN €5 52 B8 949
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AU 2R BEo2A R dAVL 7t
AoFe oldE AdE AeA RaA Ha A=
ZledY MEAZE H34Q reddez 93
A71A] E3HA] e (Cohen & Levinthal, 1990:
Lee, Lee, & Pennings, 2001). Al Za), 7
=48 VESIZRYH 5T A2 A4 7
2 2839 A4 E oFgUe F=E 7
o] Bfstn Ue ANEFTHY 3o g
& Aol & Eddm & & i,

AFITEE oldd & A Fu U
Lee, Lee, & Pennings(2001)& 7149 W%
QT g5 HEYA7L WA7Ide A n)x
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T ARIE AAoldd gk BAloN Futsio
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715 g80| SA7|Uel Jjgdd dnlof ojxl= FE: X|4ESSH(Absorptive Capacity)el ZHaNE FHe2
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Ud=x
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(B 1) 22 71gde| o4FY &%

357 9% BES H] 2 (%)
V%, 7hi g A A2y 21 23.3
28 ¢ ZH2EAE AZ2Y 3 3.3
718k 71A 2 ] A xg 18 20.0
e £ Azg 8 8.9
BAQYE 2 2HAE A2 3 3.3
AHA2Y 10 11.1
A5 4 B Az 8 8.9
AR FEY 4 4.4
ZYISAE A2y 6 6.7
342 2 ABAE Az 7 7.8
ARARE 94, &8 B4 AzxY 2 2.2
A 90 100.0
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Jlady #50| $471%9 7is8Y Moo ojlxis I8: XIAES5Y(Absorptive Capacity)2] ZHEME Y=

o
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Walker, & Kogut, 1994).
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S e

(B 2) AAETsHe ooty ZXX|F21 AlphakA|
A=

W T .

=T e EeEA ! 2 3 (Cronbach's alpha)
1. 44 A4E554 3.56 .66
2. R&DE ] ng? 796 7.03 .35*** 7094
3. 27 R&DYI < vl g 1.64 2.59 26" 52 :
4, AL Joge? 4060 3.82 A45*** 39 31
** p<.01, *** p<.001
1) 8IAEY 53 Ax(1: A8 24 &L 5 A% 23z 24,
2) AA 2K vl AL Qg9 ng(/)
3) AA FUY iyl HAL o] AFAL A=A ¥ &(%)
4) oi&9 oy A3idn g F2]&(R&D intensity) (%)
el vig, 12m ALY AYEFSD(perceived 4, 71Eh 244 A2, 293 454 2 £

absorptive capacity) 7t 2% folz¢ A

BAS Ze Aoz Jehia Sz, b 7 33
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Jl=dY #80| 32719l 718 Mojol ofkl= Y8 XIAET5Y(Absorptive Capacity)l ZHENE FHez

o P

AH2T.0%)019T. £ gAd] j2sle 7190l AZHAEC] omd F3 7|&fd BAE &
¢ A7l Wi = dAS A% dAe o hy go] &83tn A 1 B3-S sy
2 FESHA g1 EY - A% AR FoA B4 (B 3)A Ee dis} o], HFolv dAsE
o &&aAct. AHdFEFre HAT tins Fache gAY 7Y @ustA Jledy #AE
st i BAEA S AA A 23 ln, a2 dFes aAd pedAgde e
Y WAV ddd oz @i Ao eyt
oA FEFAAY ?uﬂ%ixﬂsu 7ol vu
Iv. o7& n} A A o] Foxz AL =g #A
Ae F27Ide E44A 7] 13+ Aoz & 4
Sith. whHd), ARAAA, g}, A 2 Jle

4.1 7128 B0l o3t By 24 A% ABse 7148 WA 24 gL Aoz
deiz 9z, -:=1 Uz Aoleste 7148
ARz Bollol $N B4 Ade 4 & ug =B Aoz ushin 9% slQeht 7]

(B 3) 71283 Wilo] fuy =g

¥ a% P
0z 12 | 22 | 33 |4anon| wA | w7 | Ana
ger)a AR
394 44 12 13 6 15 90 1.90 333**
(48.9) ’ ’
Toig A 60 11 6 1 12 90 1.32 309**
(66.7) : :
y 73
ZARAH (81.1) 4 5 3 5 90 0.62 .099
g 59 14 10 5 2 90 0.64 380**
(65.6) : :
78
wlzt Ags)a . .
7+ 9771 (86.7) 10 0 0 2 90 0.22 051
T 4N 76 5 3 3 3 90 0.40 225*
(84.4) ' ’
e 62 15 8 3 2 90 | 063 | .123
(68.9) ’ )
A 2 22
. 7 47 0 . . **
ClawY #2) (244) | 7 5 9 586 | 388

* p<.05, ** p<01
1) 23 ¢te] FAE FE7Y 90704 tiy] vled.
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23 71288 WS Bd 23 A 2e 1Y
T 907MAL Fell A 227RAH24.4%) ) o]23 Sl+=
Aoz Vet

(E 3 ANY ABAFE TR 718z
71498 850 71484 A9 22 oga B
A BN Aolth. 7148 B9 &
¥ 253 7128y A% S

294, FAYA, O 2 2 AR
S92 BAE ol SHaes U A3
Je Aoz yehd w, AAYA, 2
A2 2 J1EAE B Jle¥d BAE
71¢8a Ao $e)Ae BAE Holx ¥u 3
o aelz ZEASl0] RslBn J1eEY Wi
2 93 QE % A2 239 714388 BAY
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4.2 7¥d HE

el BE 1Y S 2270 7198(24.4%)S AF ( 5Ye ZF W9 H¢ ¢ EF8A, 183
71688 TAE P31 YA @ Aoz vy, HSFE 7He] 3FAAE 1011—.1. AUTH WA Ak
Ul 789 7133 71edy #3412 21 dE= 1Y I g2 ds5e AAE AnEd ZE 7|9EY
o] 147}1*}(15 6%), 271 §38e] 2170AH23.3%), 713 59 H#EY g¥HL 4F 7 §9
370 f¥o] 187MAH20.0%)2 JENdTH 4-67) ARl Ao]& HolxA] ¢gx gk A9 Ak ¢f
w389 ﬁ}%h?_ 7183 7ledd #AE 23 e FT(AYE1)2 B A9 vlE] ooz 2L )
JNYET 4F A, 7edEE &L AAsin =84 4115 Holz gl v, 714 4E (A
Je FAVIYELS dEE 1-37 §39 1am 2)2 B g v AFsLsE 2 7jeda
(R 4) 71288 ZEY F39| CloUA
l’fﬂf oh | 1A | 2 | s | an | sa | en | wa | =z
FEs 22 14 21 18 6 5 4 90 2.03
H)2(%) 244 | 156 | 233 | 20.0 6.7 5.6 44 | 100.0
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7ledy g0l 4719l 7iEY

R R

>

Bolm gAY 71&Y
9l Zpo]E HolA om ot A, AF - dF

F(3:43)9 7| AdFEF7Id A 4

Aoy ojxjs 9% XjAIE+53 (Absorptive Capacity)S ZHANE FHo2

g Ao 2ol HojEAttm AAstn Sle AL
2 et

AR J1EgE EEolv Ve gt
FoHQ #AE Holx A &e W, JIUFR

Ne8A dask B(+)9 /5 FERA

(E b) ol T U BEEHAQ} ezt A
RS g A4 4 $9 Y Y EF
W AH AH AH A}
e L T R I L VI N T SR
ARl1 (Al 23 43
ARI2(714) 38 49]-430"
A 3(4 ) 14 35{-.227% -.320"
AYAEH) | 32195 215 -145
3|AkedE 1788  9.04[-.282* 120 048  .064
7147t E 4.26 7125 -051 -112 131 216
A 46 500-120 062 -127 099 118 089
FEE712 27 450 097 -113 251 -05% 011 -126 -562"
71edd TR 586 7.83-084 -047 -021 007 -121 .057 057 -179
71688 g 903 1691 .09 -015 -159 ~-112 -03% .150 108 -234 73717
Ay % 797 703 017 21T -.18 -223° -090 -094 125 -.196 308" .282"
71484 Azl | 1246 14.80-.276"*  290** -183 -032 118  .285" 025 -274* 388" 363" 223"
* p<.05,** p<.01
1) Ad1-4: 45 Ui duis
0: 2 2 Za2gAE A2y, 3UE L FHAT A2y, AAFE, 94, % AW Az
1: 7k, 7bE 2 A A 29
2: 718 714 2 By Az, Ve $54 A2, AEA 2 EdY Axd
3 2AoE 2 woAE Az, dHAZd
4: AR FHM, ZYFEAE AZS
2) BAlE: 20039 =AM AHPIAEE 2 A5
3) 71QTR: YUY Fol A”W2E AT &
4) $8F71-2: AFIF7) dA U gupis
0 =9 - 4% 2A
1: B4 94
2. ¥ oA
5) 71£¥8 7R 2 397 71£¥Y #AE AR & A5
6) 71232 o A 397 71£¥E BAE AT 1B FFH
7 AAES%d: A4 299 du) A48 A= v &(%)
8) 71284 A3 AT 34N B3 249 F KA AR 4 AR 7
Z A3 M34A ®52 20054 108 1379
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7199 R 245 J1eY

o5 Ueyt, a8 e
Al gle 7IdEL J1eEd
gojAln J1e8A Jix e

g ¥ojz gtk &
49 AAE Ee A
R R
9 SePgE

Aoz Uepith o|2@ Azke 4 wAd 23
A9Ee 7$Wd 8% A3doz WiaA

%1, A% 718y AFE "ojdite AL A
Apglict,
ZledY 259 759 gL M2 =
BHA (r=.737, p<.001)E Holx g3, © 31%5
Z1e98 2% 7199 AEFSET H(+)9
FBAAAE Ze Ao Jepdd a8l 714
Hel 7R gy, AEFFS5E L 27 71ey

LG A~

\_

gz

A4z #H9 H(+)9) 4BBAE Boln
1M, & Aol dzahe uish o] Fl4y
25¢ A3d08 AAYLE, 291 942 A4
S A% 289 4 9E 52 % 7]
£YA9 4AE Folutke A

< %3

Ho

e
Z
=

1 3l

4.21 7199 €53 71e84 A3k Ol 13t
U 29 A%

(B 6)2 7188 (2 2 gad)e] 7
YA AFo vXe g P A2F JAR
’51 @;q_g_s_ AAER ATt (BF )L A9 3}

 719TRSE AR 5 BAESTE

[

(2 6) 7|28 253} 7128l AoV

FEAS 7184l A3
A/ 5 23] BE 23 2V
FAAS
Akl 1(aluh) -.409(.005) -.296(.032) -.311(.027) -.310(.030)
ARI2(717) -.010(.946) .075(.583) .075(.581) .078(.571)
AI3(4%) -.230(.077) -.183(.132) -.173(.159) -.169(.184)
Ad4(34) -.184(.130) -.135(.234) -.123(.288) -.126(.283)
LS -.016(.878) .042(.665) .033(.735) .028(.787)
1R .315(.002) .291(.002) .283(.003) .290(.005)
FHF711(4%7) -.210(.068) -.194(.071) -.196(.069) -.191(.086)
*“‘"712(45171) -.266(.026) -.212(.058) -.206(.068) -.197(.096)
Sgus: |
e E R .328(.001) .257(.075) .232(.543)
71&¥Y gy .094(.518) .218(.523)
(71£389 #r)° .046(.888)
e ER=D2 -.141(.654)
F=4.653*** F=6.214*** F=5.594*** F=4.572
3A8Y Z R%*=.318 R%= 414 R=.418 = 419
AR?= 097*** R*=.003 R?=.001

* p<l05 ** p<.01 *** p<.001
1) #oll AXR $3& ZF3d A4S
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71283 g50] E4vigdel 718 A Mujol ojxlE 48 XAETSH(Absorptive Capacity)®l ZHANE FHo2

7R JARAS AAZ A, AR
979 A(F=4.653, p<.001)e2 Uehgx
2¥o] A¥Y(RY)L 3180tk HelA B High
Zo], Ad1(AE dF), /NGFES FHF7I2
(48 g4t 7184 438 fosiA(.059
£94F) Agsta ded, AL 439 3¢ 2
Za HE dAd &3 7199 Af 71edd A4
H7t e de Aoz Jehd v ZdTR
7} 242 7184 e & AoE ey,
(RE1)E FARY SAHFET opz 7]
=38 A9 & A4E FMEA IARNS 4
Alg Aspeld, JARYo] FoHd Ao YE
g EANSTS I (RY HEY AR
foatA E7hn YTHAR?=.097, p<.001).
Z o 71 FI3UFES FARS ek Ve
qd #A9 FRE 433 71e8d AT dia)
o}zl g vAEe Aoz WA oY%
A F4ol19el 21 e JIsdY #Ad 7
7} Be&4E2 7184 At xS Aelge O
A la)g AR F= Aot
(ZEM)L (BFM 713 FEHY ¢
& F7let] E43 AR, 71e¥Y 259
FRE 109 fosTaA A3 FAFA
9, Jlsdge e foFolx] ggken] 4
g FET foAolx @2 Ao Uy
getd (FH 1b)e AAHA skt
(RENV)e 7legdy =Y el 71
A Azek QU HAgH BAE ZeA
3 Aztoltt, Foll AAE upe} o], 71
29 AFd 71EdE g AFY 2
A2 PR, o5 WFY F7I2 AF
o ZET foFolx] ¢& A2 eyt
E 719 t33AA (multicollinearity) 4]

L
o
al

S
‘“‘"-{n_milﬁmb
e > 8 Ho 4 oy g

rE of

AAsoITL %347 M5S 20054 108

A48 98 wedz AFFE 8 (variance
inflation factor)S ¥43 Z#, 7I¥y AR
2 gk, a2z o]F WS AFYe] BT 100
Ao} VIF &% 2t Aoz Jelyd, ages o
284 BAE fste (71£89 AR ()
239 gopd)? WSS AAske Ao e7dn
A% (UM 2a)8 FH 2b)e AAEA g%ttt

4.2.2 AAEFFEF 718 A% M 39
Az

ggog FAVIPEC] BRI e

o] 71£8Al Aol oujd F¥F< nA=A
st (E 1Y (BEVie 7igdd A
sl JARYY BARTEHR AHETT
< FYstd B4 A, ARGl {9
Aoz ey EANMTTS ¥E (2¥
o AAFFFHel FHEEAN HAYHE &
A Z7keta gl ole @ Ade 71 A4
Fo] 7148 AT IFAY FFE 1
olgle VM 2)& AAdFE R22A, 7]
BR3tn e A4H g5 7199 7
1o feld FFE MATE RS THEG

JE

A

4z

o — & B e &g off
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F

.

>

)y 2 e
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¢

4.2.3 7189 8% ANEFFYH 7€
A OWd 4)9 HF

71gel 71488 B85S B $UY AF
A& opnt. 7148y vEHIZRY
Ro| A2 Fu ANE E43}d Ve
Tojlle =T 710l BRI e

go gy Ho)E BY F it (%
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(B 7) XNESs 7128 Hop)

2w 71284 47

BA/59w 2y yy? 28V 3y ?

EARAS:

AR (A1) -.409(.005) -.381(.007) -.287(.036) -.271(.042)
A42(714)) -.010(.946) -.030(.830) .054(.694) .065(.627)
A3 ) -.230(.077) -.186(.148) -.158(.194) -.131(.274)
A4(EF%) -.184(.130) -.130(.283) -.104(.364) -.090(.424)
BAHA -.016(.878) -.002(.982) .045(.635) .025(.785)
ibrac) .315(.002) .356(.001) .320(.001) .319(.001)
FHEF711(8%7]) -.210(.068) -.222(.050) -.203(.058) -.218(.038)

FHF712(497]) -.266(.026) -.239(.042) -.199(.074) -.277(.016)

S

AN ESS .213(.041) .140(.164) -.054(.679)
719y 7R .299(.002) ~-.010(.950)

Aedg 95
7189 x E5% A436(.027)

F=4653"*"* F=4.784*** F=5.860** F=6.064***

RN 23} R®=.318 2= 353 R®=.429 R®= 464

R®=.035* AR?*= .076** AR%= 035*

1) ol AAE
2) ANEFFeE S

A 2F3E JAAS (standardized regression coefficient)o]z, BF o] Faje §ojdzal.
AA FRE 7 o] AT 99 vigE SPske] BN AQY, i3 ty) AL Exule 2 o

A2 = (R&D intensity) 2 233l PMHE wolT $AH A2yt Vel (F=3.801. d.f.=9.70, p=.001, R®=.328).
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Technological Collaboration Linkages and the Innovation

QOutput in Small and Medium-sized Firms:
A Study on the Moderating Effects of Absorptive Capacity

Young-Joe Kim*

Abstract

This paper suggests that the technological collaboration relationships have significant effects
on the innovation output of the small and medium-sized firms and that a firm's absorptive
capacity moderates the relationship between collaborative linkages and innovation output.

To test the hypotheses, data were collected from the small and medium-sized firms in
Busan Metropolitan City. The sample was limited to the firms in the manufacturing
industry which had more than 30 employees. 827 firms were identified through this
sampling process and a survey questionnaire was distributed to these firms. Of the 827
firms, 101 firms responded to the questionnaire (12.2% response rate). Excluding 11 firms
that had incomplete responses, the final sample consisted of 90 firms.

Technological collaboration linkages consisted of two sub-measures: the magnitude and
diversity. The magnitude was measured by the total count of technological collaboration
relationships that a firm have entered into with external firms or institutions during recent
three years. The diversity was measured by how many types of external firms or institutions
out of seven categories (supplier, competitor, buyer, university, public and private research
institute, technical training institutions) a firm have maintained the collaborative relationships.

This study used four indicators of a firm's absorptive capacity in order to cross-validate
the measurement: (1) R&D intensity (defined as R&D expenditure divided by sales), (2)
the ratio of R&D personnel to total employees, (3) the ratio of R&D personnel who obtained
the master degree, and (4) the perceived absorptive capacity measured using seven survey
items developed by the author. The coefficient alpha for these four sub-measures was .7097,
indicating that these scales had adequate reliability.
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The innovation output was represented by the total amount of eight specific measures: the
number of patent applications, practical new design applications, development of new
products and processes, improvement of existing products and processes, quality cer-
tifications and awards. In addition, this study used four control variables, including
industry sector (reclassified into 5 sectors and dummy-coded: footwear, machinery and
equipment, textiles and wearing apparel, metal products, and chemical products and
others), firm age, firm size (measured by the natural log of number of employees), and the
stage of industrial life cycle.

Hierarchical multiple regression analyses were used to examine the hypotheses. First,
when entering the control variables in step one, industry sectors, firm size and stage of
industrial life cycle were statistically significant in predicting the innovation output. Thus,
the result support their use as control variables.

Second, when entering the technological collaboration linkages as well as control variables
in step two, the result showed that the magnitude of technological collaboration relationships
had significant and positive effects on the innovation output. This result implies that
strategic technology alliances are an important means by which small and medium-sized
firms can promote their innovation. Among external linkages, in the meantime, the linkages
with suppliers, buyers, universities, and public research institutions were positively associated
with the innovation output respectively, whereas the linkages with competitors, private
research institutions, and technical training institutions were not significantly related to the
output.

Third, the result indicated that a firm's absorptive capacity is a significant predictor of the
innovation output. This result implies that a firm with higher levels of absorptive capacity
is likely to be more innovative.

Fourth, the interaction between collaborative linkages and absorptive capacity had a
positive and significant effect on the innovation output. This result supports for the moderating
effects of absorptive capacity on the relationship between the collaborative linkages and
innovation output. It implies that in order for the small and medium-sized firms to fully
create value from their external linkages, they should invest actively in developing absorptive
capacity.

In conclusion, investing in absorptive capacity while building extensive collaborative
linkages is critical to the technological innovation of the firms which eventually leads to
competitive advantage.

Key words: technological collaboration linkages, absorptive capacity, innovation output
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