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Abstract

Extant research on firm innovation productivity is limited in measuring the innovation productivity,
in which they measured firm innovation productivity by using either inputs or outputs of innovation.
The present study complemented the extant research by employing Data Envelopment Analysis (DEA)
approach to measure firm innovation productivity. Furthermore, this paper examined the effects of
firms” external knowledge search, as one of open innovation practices, on firm innovation productivity,
for open innovation activities are regarded as an influencing factor on firm innovation productivity in the
previous literatures. Using the data of the Korean Innovation Survey (KIS) of manufacturing industries
conducted in 2008, this study developed hypotheses in which we considered not only two dimensions
of external knowledge search (breadth and depth) but also two subtypes of external knowledge search
(market-driven and science-driven). The results found that searching deeply and market-driven search
are positively related to firm innovation productivity, but science-driven search is somewhat negatively
related to firm innovation productivity. Furthermore, market-driven search can mitigate the negative
effect of science-driven search on innovation productivity.
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1984; Charnes, Cooper, and Rhodes, 1978). <1¥
1>o)A A= AHd Uiell A 7 282191 71940, B,
C, D, Ex gt o2 HlaszQl 7ot 7iE 7]

Ao meAde 7 aeEQ 7IdHe) ARlE St

B A= 7]E Aol Zkete] FAl e
8o17] §iot DEA Bge] Bl 4ok A28 48 A
8ttt (Cruz-Cazares et
WA HAEse FY4L+E R&D AEH(R&D
expenditure)?} R&D QIF(R&D staff)& 1133
om, 7¥7} 3d Hetgte Fete] AREsteith Falg
o] AEaE 7IY0] EYUe 53] 4x(patent) 2t &
1’d3H(innovative performance)& 2Z3}s} S
A= AFYNoRRE FEH I HE
=73Fth (Leiponen and Helfat, 2010; Love
et al,, 2014; West and Bogers, 2014). Xt} A4
2 & A& (out-oriented)’, ‘variable returns to
scale(VRS), ‘G (slack)e] thst 2 TA|(two-stage)
HEE 7RO & &t BRAIYE
A ARl YA VIS S5t
A 7P Aol =& 719§

1
&, ofe} nlatsto] 71 7|ie] AT Sl Sl Ak

S

bUooa@

8& T8 |k

DEAE 83t g4l AYadol 4o thoat e
AHS At AA|, DEAE EA3H e 714
S 28R sA] gong o] W gt {8t
A A83 4 Qlok B4, DEAE o8] 7le] BYe i
S} AEQAE BAO] HE 4 Qlrh= HolA 4
& Adt} g4l 52 TYst R4 FYsto] oy
Fejo] Al E FEsts IO B R Tad] BY
oje] 2HE 5o HIEE AlMtetes WHET Just &
grioletal AFRETh A DEAE A W 7 &
49 HE7197e] vl Fato] 7t 719] rid
QA Al AYrde F73stt} o] Porter (1985)7} A
Al 7379919 gy} 71U JAE 22 (Chen
et al,, 2015), 7|9o| #Fst= FULF +48S
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7|4 THES BAl0] Bl MAYo| O|X|= Gk QE XA EMetE S S4lo=
=45p7] Slok A 24 Haksjria BeE wrto] SR A4 BAEEe] E3} Holg 2Hal]
t}. &M9] E(search breadth)& 7]¢jo] Alo] &
322 SEs 83 7t o2 A)Alo] AL AHLH A9 1, AR
B ATl 94 WS uiok Zo] Y HABE S 28 F9o] 002 Hrj5t oF gakstel &
o B9l AR A PAYES SYASE v, o] ARtk Tebd GAe] T galo] FET o
+ 7o) BHst ZAIE sidst] flsto] 9F x4 A A0 A3 e] Zarol wheba] 004 99] FhE 7HA]
& Walsl BEOR AT (Huber, 1991). 71 o] ol £845 o WA BHBES B Aow
of| A AAISH BEe} Zro] & A= 7199 @R A4 oet), w3t o] M42] M=% A <4(Cronbach’s
thet & E5-S Z(breadth)/Z4ol(depth), A S4 alpha coeflicient):= 0.900]it}. ©212] Zlo|(search
Z(market-driven)/1}8} = U‘Zﬂ(saence driven) & depth)= galofl QlojA] 7+ Q) z49] AHE 4=
Mo R LRI ol BYRSR ASIAL /1EE oA BEY HES Sl side] B 2 A4
AL o] A o XMJ Ao hstol Aol tislo] QT g oAl A9E 1, 1Y
1) 594, 2 #2714, 3) 44714, @) 2, () A e HSE 002 B3 & o5 Flsle 24
TR HI A, (6) T (7) A4, (8) AHHA, SFATE EAC] Zlo] JA] 004 99 s 7HAH, o]
©) AEAY 5o B2 g Atk gl 091 Z1ge ofd 93 A9 Y= FsH
HA] B 5L Laursen and Salter (2006)91] 7] 8317 &2 7|Yo|m, 99 7|YPL HE 9JE 249
»
DEA efficient frontiers
) OLS Regression
- ' E &
g : p
e H
-] :
= [
5 . : -
I} [=======gfrmenna=a L]
I BV
&
*B
o L
Production input
2! 1> Data Envelopment Analysis G| A|
1 2 AFE7|&ARA F AZVDES o2 238 AR S F8ate] A5 EAE AABIh 71&S AR A= ARG AH]2Y
O 2 LiHo] AP 3 9o oo whet A % 5 g8 g2 A AgEe] Qi 71E %@01] w2 A 2AT AR|AYGL T AAE B
o] Aolste] HAEE JojA e m$ T2 E/dS LreRdt) (Ettlie and Rosenthal, 2013; Sirilli and Evangelista, 1998). o]0l ¥ &

T o AHdA BAdo] EAM nlx|= 03%*2 FAspshalat Bedd 7]1E Aola] FQ Mo 2 S8 xS T QR g
A3t (. Cruz-Cézares et al., 2013; Fu, 2012; Laursen and Salter, 2014).
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OfZ M- 4xE HEe
S Q8 &85 4971 drt o] W49 AF] ERE FEH A4 Q59 Hgto 2 S5t
% Al%>(Cronbach’s alpha coefficient)& 0.710]2{th .
UM A BEeh o] 7|4 )i x| 4] ghagt
S AN LAY FRA wetA AF FHE & 3.2.3 SH#Hs
M(market-driven search)™} ¥t F414 A 7199] Q7 24 eAgtEo] Al ALl mlx=
(science-driven search)o.2 F2E 5 SITh A YF= TAs] Qlsto] & Aol 23 A=
& 44 o= o7 9 BA7|Yol 23 Ok 2t WA 71 7] (firm size)ol| 23t FF=
o, 35t FA44 gAol= st 9@ A4t ZFET SABE] feto] ol F9Y 49 2% At &
(Clausen et al., 2012; Kohler et al., 2012). w}2}A] 45Fch R&D FE5(R&D intensity)= HiE tH]
AR ZAA gL 7199 z‘;ﬂ/ﬂoﬂ Qo] Q7Y W R&D EA}H 0 2 243l om £& HEL (export
IR C2iE FEE A4 229 HAHS intensity):= MiE < tiH] £E 22 7G50} 2ets)
2 SAstolon, 3eh S414 gL oigh Bl Ata A}, =3t 3 2] 43 F A} (foreign direct investment)
<H 1> Hpo| =X
W4 53
Data Envelopment Analysis(DEA)
EoE N FU2A(input)2t AEQ A(output)E 125101 £ L0l 7t g0l
ME7|(frontier)dt H|wsto] HTHHOI it S £1
ool = 7100l S4l0f £t 24 91 X|A9| 2R AZ3 2201 1, MBI 2 220
092 BI5k0 01 BHAt30] 5%
ot Epaio| Z10| 7|0] &tlof| g5t 2t SEIL‘?'— I;I’%';%ﬁoilf%@ SRt EE 0l 2281,
=HESS | S A9E 022 E7[3 3 0|2 B0 57
A& A et QIE X|A 2IH & 2t AT |0| XAl 2E5H H ol Cifst Hagt
YSBUH Y | o8 XA §F B st 070 X2 BEs Y& st BRY
719 37| S o 28
R&D HEE OfE4 CHH| R&D FXI4 HIZ
+E B Of=M Chb| &% g
soRmERt | NSRSl 213t
St 7Ii0] BRI EelEt 5 S5 22| 273
SX[H
S HLAL SSYH, 227, ZH7|Y, thef, AL, S 422 LEL{} g=fst 422
- 1,0l ZRE 022 B7(5t 5 0|5 gt
HLA} 018 :E-::i’zdgff'a' |21 A1, ILH7 Y| AIGAIR! A2 2, 3127 (2| AGAR!
A2 302 F
IPO 02 0|82 IPOE $t 7|40[H 1, OFL|H 022 H7|
e FEMARZ(KSIC) 2Kt2| AP RE
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7|010| 7|.|

EAS] 95t 2ags Hsto =3
sttt 7]go] Bg8t EaA A (patent stock)e] 7

$ 7%l B 298 B8] 20 2o 5
Asick 199 @Y B thste] /|aHuRA
= AQL, FFYA, £2719, Y, B, A
2, 59) vpEvol tie ARE Ege glom, 247t
of sheudel Yeig 392 1, ohd B9E 00F &

718t 3 o] & ghtate] 7199 HE(collaboration) &

Aato = S 9l 'Hﬂﬁﬂ"”‘*} 01 (afﬁhated) IPO 01
T (KSIC 2-digit

industry) & HusHSZ gs}s}giq‘ <E > BA
H

3

B A5 S5 g4 Aol 0014 1 Aol
o] BIZ 77| wjio] fractional logit RS &
&t 7Hdg A5t (Papke and Wooldridge,
1996). Fractional logit B&2 F&HLE 03 19]
e QoM FAsh] ujZo] &Rkl OLS Edo
I3 o A F4& 7hesiA Sk =g 24
o] 9= PI81A Tobit L& F8 BA= HAJst

o H]aLstSIct.

i
kT

Iv. Z3} 2M

2 Ags A7) AN 7HEES A flste
2008‘5 ZIEgARAE Bl U ARy 7Y
& AFEe R ato AdE BAS At o

/‘1 71t 2244 ool eAste 7} Wes
3.0 fractional logit 2 Tobit BE-& E35}o]
Astlor sh7]et 22 it =&t
=

<E 2> B A7) AEE Faw

AN o VIF Hthgke 4.172 (3w VIF = 1.98
105 {A gol 534748 ZA7F AzteA] eke
S 2 I} (Kennedy, 2003).

<H 3>= AxAY] 7 A EE S
Jol PHzF 2 HWe-3]2uk 22 (Herfindahl-
Hirschman index)S Uepdth &A1 A Q] Hat
ol 7Hg =2 AL 71 258HI(KSIC 35)%1°
H, &A1 8l U A|lE (KSIC 20), A9 & 8l Rajz]
#(KSIC 18) o= Yehgth A Lo Hatgk
o] 7P W& A 3E 9 AR (KSIC 24) &
2 Uepgt] Sug-sav A4
A U 84 AV B9l S B0l Eas guiEt
LB adel tish sl E-s{ 4wt A7t 7HE =
& AAE EA E URAIZ(KSIC 20)0]91.0H, JJ
Q14 @ 7|Z2ujA|(KSIC 22), ZAA, AGAAE L
AAZ(KSIC 23) 0]t} Al Aabdol tigt 53
-39 T A7t 7P W A ZIEPIAl 9 A
(KISC 29) Atgol Rt

<F 4> g4 AJ4Hdo] thst fractional logit B
LFeRAT] <3F 4>9] Model 12 E4)
gtate] AR Aytolw, 7| 277 &

Ay
PIE RIS BI 4 Qe o) 7]
7} H

>,
oZ

{9k
r

-

L7l oaE

)

J

lo,
i
>
i
o
ﬂllﬂl

(g
oy
(2
> (o

4

1580 S7RIthe As 3
St (Josefy, Kuban, Ireland, and Hitt, 2015). B=3F
E3] Apito] BS4E A YA L EolH Y] o]
L E3 2 s 7|99 A2l zpito] ez )
Q1) HA gabgol Eollg ouidik 719 49
QE%EEE =27]10] Hlste] s 1EAGAN = &

Aol Qo] Solmlg Ztolrt giglont, Fj
BAIGA A= Al Aol FomlsA| S A2 1

BRI

¢

r*l-m]:

ml
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SHA

9

o AL fu]

B9 E(search

L=

R

<E 4>9 1™l 204 4
breadth)x} &4¢] Zlof(search depth)

mjpy

A2 gajo] s

al

o =

X
A

o] &

=
N

]

%

SF 2~
24

—_—

o

o

Folt}, 2el 404 2

S|
o

83}
13

|53
i=

12

Al A
T

10

1

1

0.11*

1

4>0] B 82 A &

1

0.01

0.01 |0.24*

3T

BRAOZ XA

1

7Hd 3 GA AAE

1

0.14*10.30%|-0.06| 0.21*

-

T

oM BAKOR gomlat oR et 8t F
S <

1

0.18 | 0.26* | 0.54*

0.11*

1
0.17*
0.12*

1

-0.04

0.06 [-0.05(-0.00 [-0.05| 0.06 |-0.26*

0.05|0.73*| 0.64"

0.05|0.52*

-0.11%| 0.36*| 0.20%| 0.24*| 0.27*
0.19*0.26"

-0.03{0.70*| 0.53* |0.40*

-0.02| 0.16*

-0.02/0.33*|0.29%| 0.25* | 0.37*| 0.25"

o] 7149 A%
100

9.00

9.00
5.00
5.00
9.80
0.75
9.39
1.00

700

=

A=
0.00

0.00

0.00
0.00
0.00
212
0.00
0.00
0.00

0.00

0.33

319

1.96
1.53
1.39
1.55
0.07
1.64
0.27

1.84

579

474
0.04

1.09

A A=

4>0] B 504 7& A

1

2> J|lsSAF

Hr

ol

wi

R&D TE

Ear

ol

<3t

<H

(market-driven search)¥ 3}

(science-driven search)S 3

e 29 7oA &1g 4

7Hd 2

7

10.

=2

1

1

151 R173 H[1

—

1
0.15*
(3310

0.14*
A1

0.06 | 0.05
0.15*
N

0.12* ]-0.02| 0.12*
0.53*|-0.14*|0.36*| 0.23*| 0.16* | -0.03|0.09*

0.09*|0.42*|-0.12*| 0.21*
0.17*

0.05 | 0.06 |0.07*
0.15*

0.06 | 0.1
0.17*

-0.10*| 0.18"
-0.05|0.24*

3.00
1.00

1.00
0.00

0.55
0.42

1.26

2746 | 3618.72 | 0.00 |90291.34|-0.01|0.07*
0.22

sholzlmER}
AGA o4

IPO 08
N=901, *p<0.05

12.
13.

1.
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A0f| i3t fractional logit regression Zizf

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8
7|4 37 -0.293" | -0296" | -0.298" | -0.294" | -0.308" | -0.289" | -0303" | -0.297"
(0.04) (0.05) (0.04) (0.05) (0.04) (0.04) (0.05) (0.04)
R&D TEE -0.480 -0.477 -0.501 -0.507 -0.425 -0.435 -0.305 -0.184
0.73) 0.73) (0.73) 0.72) (0.75) 0.73) (0.74) (0.74)
E5{ Xt 0381 | 03807 | 0378 | 0378 | 03777 | 0383" | 0382" | 0376"
(0.04) (0.04) (0.04) (0.04) (0.04) (0.04) (0.04) (0.04)
+EUBE -0.013 -0.019 -0.041 -0038 | -0033 | -0004 | -0.013 -0.024
0.17) 0.17) (017) (017) 0.17) 0.17) 0.17) 0.17)
L -0.015 -0.019 -0.028 -0026 | -0.030 | -0.009 -0.018 -0.021
(0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.03) (0.03)
CISESESEON, -0.000° | -0.000" | -0.000° | -0.000" | -0.000" | -0.000" | -0.000" | -0.000
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
U IEA LA -0282° | -0283 | -0271" | -0270° | -0260 | -0285 | -0261" | -0.252"
(0.13) (0.13) (0.13) 0.13) 0.13) (0.13) (0.13) (0.13)
el A=A LAt -0.038 | -0038 | -0.028 -0.027 -0054 | -0049 | -0083 | -0.083
(0.23) 023 023 (0.23) (0.23) 0.22) (0.23) (0.23)
IPO 0f& -0.001 -0.003 -0.017 -0.017 -0.006 | -0.001 -0.007 -0.013
012 012 012 012 0.12) 0.12) 0.12) 0.12)
EiMo| = 0.008 -0.008
(0.02) (0.02)
Eraliol Z10] 0.051 0.056'
(0.02) (0.03)
A A B 0.093" 0.110™ 0.057
(0.03) (0.03) (0.04)
WEtEAA EiM -0.027 | -0066" | -0214
(0.04) (0.04) (0.07)
A E AT B 0.052'
(0.02)
Constant 0.984" 0.961" 09277 | 0944" 0.854" 0.998" 0.862" 0.965™
62 X AZLARL HN7A WS




71940] 7H43 B{410] A1 MANO] DIX|= 3k ol KA BB S FMoz

oo L = o

0.27) 0.27) (0.27) (0.27) (0.27) (0.27) (0.27) (0.27)

A4 0| Included | Included | Included | Included | Included | Included | Included | Included

Log pseudo-likelihood | -462.25 -462.20 -461.38 -461.34 -460.46 -462.14 -459.86 -458.84

BIC -5514.6 -5507.9 -5509.5 -5502.8 -5511.4 -5508.0 | -5505.8 -5501.0
AIC 1.09 1.09 1.09 110 1.09 1.09 1.09 1.09
N 901 901 901 901 901 901 901 901

*p<0.10, 'p<0.05, "'p<0.01, “p<0.001

<E 5> &Ml AMAMO|| CHSE Tobit regression Zz}

Model 1 Model 2 | Model3 | Model4 | Model5 | Model6 | Model7 | Model 8

71y 37 -0.068" | -0.069" | -0.069" | -0.068" | -0.071" | -0.067" | -0.070" | -0.068™

(0.01 (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)

R&D BT -0.103 -0.102 -0.107 -0.109 -0.089 -0.093 -0.062 -0.036

(0.16) (0.16) (0.16) (0.16) (0.16) 0.17) (0.16) (0.16)

E5| XpAt 0.087" | 0.087" | 008" | 0086 | 0.086" | 0088 | 0.087" | 0085"

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)

+EUEE 0.001 -0.000 -0.005 -0.005 -0.003 0.003 0.001 -0.001

(0.04) (0.04) (0.04) (0.04) (0.04) (0.04) (0.04) (0.04)

2L -0.003 -0.004 -0.006 -0.006 -0.007 -0.002 -0.004 -0.005

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)

SHQEIHEX} -0.000 -0.000 | -0.000° | -0.000" | -0.000" | -0.000 | -0.000" | -0.000"

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

ZLIEHAGAL -0063 | -0.063" | -0.060" | -0.060" | -0.058" | -0.064 | -0.058" | -0.056"

(0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03)

S IZABAL -0.006 -0.006 -0.004 -0.003 -0.009 -0.008 -0.016 -0.016

(0.05) (0.05) (0.05) (0.05) (0.05) (0.05) (0.05) (0.05)

IPO 018 0.001 0.000 -0.003 -0.003 -0.000 0.001 -0.000 -0.002

(0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03)

EfAfo| Z 0.002 -0.002
(0.00) (0.00)
EfAfO| 10| 0.012 0.013
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0| Z M-8 X2 ZEf
(0.01) (0.01)
AES YA B 0.021" 0.025" 0.013
(0.01) (0.01) (0.01)
TretE A EY -0.006 | -0.015" | -0.048"
(0.01) (0.01) (0.02)
AEE A B 0.012
(0.01
Constant 0727" 0722" 0714™ 0719 0.696" 0730" 0.698™ 0721
(0.06) (0.07) (0.06) (0.07) (0.06) (0.06) (0.06) (0.07)
A4 0| Included | Included | Included | Included | Included | Included | Included | Included
Log likelihood -185.98 -185.86 -183.66 -183.53 -181.26 -185.70 -179.68 -176.99
Pseudo R? 0.34 0.34 0.34 0.35 0.35 0.34 0.36 0.37
N 901 901 901 901 901 901 901 901
*p<0.10, 'p<0.05, "p<0.01, “'p<0.001

o)
8
LO_ _
0 0
TR
<! -
=0
< &
or o
o)
&
O’J_ -
| |
0 Tt FHE B 5
AT SAAE EFM
mean-1sd. ———-—- mean
----------- mean + 1 s.d.
<37 2> A|E ZAIA DL ILsE ZAX EBHHO| MSANZ St
64 X|AlZoi0i 1 71723 H1E



— = To = i o o N ~ %o o]
TREE N T W R RN K S W R TE B o Wk ke & o R OH X
ST UT T T g 5 PRNT BRy RS ogou M
o r ) Bo= KO R - e S S R e e
g S o 4 o B- N T e %0 M o) S . ﬂl oR O o N
e e T T o TR T HE g E o E R
5 T o BT m O B B m Mo oo
Z X o X BN %zfmv_gaxmoylﬂ%@frmoﬁyw,liaﬁmomm
.Lmﬂ]ﬂA,mL]_,_ﬂuuT of £ Tk °E o <o N S T o A
SHENRIdZgalp SaMns logg P Scgam b
2%@QWMHM@qﬁ@%m_ﬁﬁﬂ;ﬁﬁ@%ﬁﬂ%ﬂmagf?mu_.L
Do, = o = o A — g N T e - O or ofi
M%E_E%n%ﬂ%%%%%@%%@ﬂﬂ%@z1wmwmytw%
S o B AR S e ot B o S -~ @ o
o o =N Jo}ha; < ~ i — B cTraﬂ e
= T opr K < o A T o= I o8 - © ) S o o 94
e . S IO L = N T TR - B
[95] 0 o O H fe) ;oa nD._ ~, ~ A O_L ,AI# S B O....M o
= . o o . %0 I KB " c =
IR E I s s st b E s R IR Y
- oz XL O 2 zo ™ O] 2 g WMo
L s U I O O wd E g
g L o= o = = ,Aﬂ ot oN H i | = < N o~ N op W M O 3 w2 o
m&AEAm_-Pa&. of O X = g 7Ltﬂﬂ1ﬁo_Ln@LvomaLt
= Q9 N B G T U T T e LT8R axS
ETZm oo Bt R a0 g O
SIS -l T SRR R SRR T
= — .. e - 0 ] T fn
ORI A A WS M- SR G ol G S SMAR sl N
<~ =2 M m BT ok oo T W w D ~ N~
™ F om oo G A A BRI A B S ww
. — O O K~ X
G ) I - S SOl - ) S L R S ol
S T ex bn®IRGyLoss s o5
o TPy K PN F L prre 5
_ww_.ﬁmmu waﬂnoﬁym N T R - o WX oo
qWe.wut rrﬁﬂ_%%wm@ﬂﬂoﬁﬂaﬁﬂmmdoafxo o OF
SIS B LT oroa PR T o ke o 7T
o ) S I o ) o - T W o 9 iy
oF T E oo Mo BT oo 0N o owm o o o
ey N PR o Lo IO o R
op W0 E 7%Lmomuxﬂmo@ﬂﬁ@mﬁwxwuf$ﬂ &
Z#o ,I,HOI B 1r‘_lﬂ M_.MUHLJ% )
ﬁu_,wm%ul ﬂwilﬂ.MHTﬂzuw%moiﬂu.%i%oﬂ T X
g o < oF EwT LA IRV EsiE R <R
o oo B o o Y oL M.L o7 N mﬂ sy Nl 3o X° 9 o of g WY
T o o E o M B e N2 I o B ogr oo o o T
,Ul,m_.,ﬂﬁ_.d_ﬂdl m___ AMﬂ_nr_moALﬂdIMMALQIEOW_WWHE“MO&E%QMMQO_L
T 7 N AR o 2 X o & N oT
) - a e s " e/ om o oy X E o v
Ebﬂﬁaﬁ ok Lt_z__.%ﬁMLH@MEWMEmﬁiaoaﬁauﬂ%o_e@ur
L\_/L%r\yﬁﬂ@_ . :unmoﬂ%ﬂﬂ.:.],_/ﬂﬂ.au&door@nﬂmﬁaoﬂ/7
AN N = — —_ P =
A TR T = T T SN P oo e K
BTV oa o L mPamHs kT NTRg R p ™
- > PR T ENE O TR RE T KT R K

65

7RIt A, B At

=

=

sfo] 71919] 1% A4 WlEEol

[¢)

k= HolA 29

Al
A)
Fal

I3

ZAL A
cxd

o

R

hi

& npot 2ol 7]

b AR 7}

fis

14 g
°

A

hiy

& o

P 9

[

RS
(Katila and Ahuja, 2002), #|

0|

=
=

A

15

0|

o] Q= Ao ekt oA A

Qo] mr} = e o

2016. 3

fis



Kio

ﬁo
B
A1

Aol Ew 7)o H}st

7 9

| 84 Seter AR

S

il & (search) &

9]

el

Y= =

=
-

o] 93 A4 gAIZEo] Sl A

T} (Kghler et al., 2012; Katila

A
and Ahuja, 2002; Nelson and Winter, 1982). ©]¢]|

Shal

A

ofiy

o]lo.
=1

P
T

s

= o]

A

242} oA, mely

SRS R
4ol 7}

Ho

2%

25

o], A

ojiy
o

Al

Ml

A
s

2 A ne B A7

15

28

Community Innovation Survey&

Ate

Aol o232

=
L

7]

=
a3

HH A (cross-sectional) A}

[€]

3
T

bria b

2 7]

At (¢f. Cassiman and Valentini,

U s

forthcoming; Laursen and Salter, 2006; Love et

i

S 2 7lvidt

T
o
oX

4
i
i

Ton
o

<
o/
Nl

,WJI

ﬂ
O
.

;OL
Mo

min

T
T

S

7o &

B3’

al, 2014), weba] 2

oy

o

;.01_
alo
il
j
n

bof s

A

B3

offy

o

]

J)

)

HA It (Schilling and Steensma, 2002). tw2hA]

R&D £7} R u)$- 217

AN
.

of gelLte}

mj
B!

fi’e)
;OU
o
el
Pl

T
)
&

-

o
el
N

iy
7

94

ol 4

H} R&D =29 9]

Wt Ik web] BYAO R Tes RED FA

ol

ol 7l A

==

A& ASE AIEHL & &
Al(technological regime)+= 714 <]

A 0)

1 Jatg Eraoll ] Hol

sl

o] ohd

7

ik

1]
el

t} (Malerba and Orsenigo, 1993). &%

%

<}
._OE

B

)

el

0% RN A F4H TAEEo] ol

o]

3

24

AlZ
=270

gol oI 4= Q=

=
45

7} 93 714] 9ol o

S
R

st

e L s =

Azl

N

66



7H

REEASIES

9|

=1
=

S
T

= HolM A

15

3
AEENES

g}

4

17101 7HdolA A

9

=l

e
EE

g
Ardolet AT

oA Sl BF AR AFel] whet

ok
®A

&l &

&t

3 e Ao

Il
N

e

el 2 (Ettlie and Rosenthal, 2011; Sirilli and

E
=

2439)

= AH|

Evangelista, 1998), &% Lo A]

Al

=
=

Aol <)o)

slth=

=13
21

gy e

A

J)

—

o
AN

=z
=T

el
o0

=l o

s 2.

71H

1 97} e Bus) A7)

[e) =
=l-lae

67

2016. 3



S

rok

Hi
=
Ao
rek

]

N
>~

1 (2011), S-gubeke] R&D A4 2
: OECD =7eke] HlnE FA4le
A9, ANE, 1-27.

2007), 7193 27199 71«9
P B mEA, AL 4] &A%

oY

(o o2
mL HOI‘
o
I

N
e
JBE oL
>,
re

>~

Shis
J

o

ol
oz N
S

¢

—_—

£l oN
- offt

e

59 (2012), 7143
7199 71£7849-9el vH= 9,
7 A3 A2%, 73-93.

LB (2015), F471909] /e g4 A
5, AAAGATL, A6, A4, 1-16.

o,
g Z

l‘

o
j o
ok

o,
of
re

s

<]

L o 18 o9 x ox X
B
>,

o iy
S g2

[Z=el 28]

Banker, R. D., A. Charnes, and W. W. Cooper
(1984), Some Models for Estimating Technical
and Scale Inefficiencies in Data Envelopment
Analysis, Management Science, 30(9), 1078-
1092,

Beise-Zee, M. (2001), Lead Markets: Country-
Specific Success Factors of the Global
Diffusion of Innovations, Physica, Heidelberg.

Cassiman, B. and G. Valentini (forthcoming),
Open Innovation: Are Inbound and
Outbound Knowledge Flows Really
Complementary?, Strategic Management
Journal, doi:10.10021smj:2375.

Charnes, A.; W. W. Cooper, and E. Rhodes
(1978), Measuring the Efficiency of Decision

10.

11.

12.

Making Units, European Journal of
Operational Research, 2(6), 429-444,

Chen, C.-M., M. A. Delmas, and M. B.
Lieberman (2015), Production Frontier
Methodologies and Efficiency as a Performance
Measure in Strategic Management Research,
Strategic Management Journal, 36(1), 19-36.

Chesbrough, H. (2003), Open Innovation: The
New Imperative for Creating and Profiting
from Technology, Harvard Business School
Press, Boston.

Clausen, T., M. Pohjola, K. Sapprasert, and
B. Verspagen (2012), Innovation Strategies as
a Source of Persistent Innovation, Industrial
and Corporate Change, 21(3), 553-585.

Cohen, W. M. and D. A. Levinthal (1990),
Absorptive Capacity: A New Perspective on
Learning and Innovation, Administrative
Science Quarterly, 35(1), 128-152.

Cohen, W. M., R. R. Nelson, and ]. P. Walsh
(2002), Links and Impacts: The Influence
of Public Research on Industrial R&D,
Management Science, 48(1), 1-23.

Cruz-Cézares, C., C. Bayona-Saez, and T.
Garcia-Marco (2013), You Can’t Manage Right
What You Can’t Measure Well: Technological
Innovation Efficiency, Research Policy, 42(6-
7), 1239-1250.

Dussauge, P., B. Garrette, and W. Mitchell
(2000), Learning from Competing Partners:
Outcomes and Durations of Scale and Link
Alliances in Europe, North America and Asia,
Strategic Management Journal, 21(2), 99-126.

Eisenhardt, K. M. and B. N. Tabrizi (1995),
Accelerating Adaptive Processes: Product
Innovation in the Global Computer Industry,
Administrative Science Quarterly, 40(1),

68

XA A ®17H ®1E



71919 7HEFE BAI0] BAl AMALMO| D|Z|= Q35F: QE XAl EMHEHE

Moz

fjo
ofH

o [m= R |

13.

14.

15.

16.

17.

18.

19.

20.

84-110.

Ettlie, J. E. and S. R. Rosenthal (2011). Service
versus Manufacturing Innovation, Journal of
Product Innovation Management, 28(2), 285-
299,

Faems, D., B. Van Looy, and K. Debackere
(2005), Interorganizational Collaboration and
Innovation: Toward a Portfolio Approach,
Journal of Product Innovation Management,
22(3), 238-250.

Faems, D., M. De Visser, P. Andries, and
B. Van Looy (2010), Technology Alliance
Portfolios and Financial Performance: Value-
Enhancing and Cost-Increasing Effects
of Open Innovation, Journal of Product
Innovation Management, 27(6), 785-796.

Fleming, L. and O. Sorenson (2001),
Technology as a Complex Adaptive System:
Evidence from Patent Data, Research Policy,
30(7), 1019-1039.

Frosch, R. A. (1996), The Customer for R&D
Is Always Wrong!, Research Technology
Management, 39(6), 22.

Fu, X. (2012), How Does Openness Affect the
Importance of Incentives for Innovation?,
Research Policy, 41(3), 512-523.

George, G., S. A. Zahra, and D. R. Wood
(2002), The Effects of Business-University
Alliances on Innovative Output and Financial
Performance: A Study of Publicly Traded
Biotechnology Companies, Journal of
Business Venturing, 17(6), 577-609.

Grandstrand, O., E. Bohlin, C. Oskarsson,
and N. Sjoberg (1992), External Technology
Acquisition in Large Multi-Technology
Corporations, R&D Management, 22(2), 111-
134,

22,

23

24,

25.

26.

27.

28.

29.

. Hashimoto, A. and S. Haneda (2008),

Measuring the Change in R&D Efficiency
of the Japanese Pharmaceutical Industry,
Research Policy, 37(10), 1829-1836.

Huber, G. (1991), Organizational Learning:
The Contributing Processes and a Review of
the Literatures, Organizational Science, 2(1),
88-115.

Josefy, M., S. Kuban, R. D. Ireland, and M.
A. Hitt (2015), All Things Great and Small:
Organizational Size, Boundaries of the Firm,
and a Changing Environment, Academy of
Management Annals, 9(1), 715-802.

Kohler, C., W. Sofka, and C. Grimpe (2012),
Selective Search, Sectoral Patterns, and the
Impact on Product Innovation Performance,
Research Policy, 41(8), 1344-1356.

Katila, R. and G. Ahuja (2002), Something
Old, Something New: A Longitudinal
Study of Search Behavior and New Product
Introduction, Academy of Management
Journal, 45(6), 1183-1194.

Kennedy, P. (2003), A Guide to
Econometrics(5th Edn), MIT Press,
Cambridge, MA.

Laursen, K. and A. Salter (2006), Open
for Innovation: The Role of Openness
in Explaining Innovation Performance
among UK Manufacturing Firms, Strategic
Management Journal, 27(2), 131-150.

Laursen, K. and A. Salter, (2014), The Paradox
of Openness: Appropriability, External
Search and Collaboration, Research Policy,
43(5), 867-878.

Leiponen, A. and C. E. Helfat (2010),
Innovation Objectives, Knowledge Sources,
and the Benefits of Breadth, Strategic

2016. 3

69



-

OZM 4x & th5ef

30.

3L

32.

33.

34,

35.

36.

37.

38.

Management Journal, 31(2), 224-236.

Levinthal, D. and J. G. March (1981), A Model
of Adaptive Organizational Search, Journal
of Economic Behavior & Organization, 2(4),
307-333.

Link, A. N, D. S. Siegel, and B. Bozeman
(2007), An Empirical Analysis of the
Propensity of Academics to Engage in
Informal University Technology Transfer,
Industrial and Corporate Change, 16(4), 641-
655.

Love, J. H., S. Roper, and P. Vahter (2014),
Learning from Openness: The Dynamics of
Breadth in External Innovation Linkages,
Strategic Management Journal, 35(11), 1703-
1716.

Lukas, B. and O. C. Ferrell (2000), The Effect
of Market Orientation on Product Innovation,
Journal of the Academy of Marketing
Science, 28(2), 239-247.

Lundvall, B. A. (1992), National Systems of

Innovation, Pinter, London.

Malerba, F. and L. Orsenigo (1993),
Technological regimes and firm behavior,
Industrial and corporate change, 2(1), 45-71.

Nelson, R. R. and S. G. Winter (1982), An
Evolutionary Theory of Economic Change,
Harvard University Press, Cambridge, MA.

Papke, L. E. and J. M. Wooldridge (1996),
Econometric Methods for Fractional
Response Variables with an Application to
401(K) Plan Participation Rates, Journal of
Applied Econometrics, 11(6), 619-632.

Pavitt, K. (2001), Public Policies to Support
Basic Research: What Can the Rest of
the World Learn from US Theory and
Practice?(and What They Should Not Learn),

39.

40.

41,

42,

43.

44,

45,

46.

47,

Industrial and Corporate Change, 10(3), 761-
779.

Porter, M. E. (1985), Competitive Advantage,
Free Press, New york.

Schilling, M. A. and H. K. Steensma
(2002), Disentangling the Theories of Firm
Boundaries: A Path Model and Empirical
Test, Organization Science, 13(4), 387-401.

Scott, C. and J. S. Brown (1999), Bridging
Epistemologies: The Generative Dance
between Organizational Knowledge and
Organizational Knowing, Organization
Science, 10(4), 381-400.

Sirilli, G. and R. Evangelista (1998).
Technological Innovation in Services and
Manufacturing: Results from Italian Surveys,
Research Policy, 27(9), 881-899.

von Hippel, E. (1998), The Sources of
Innovation, Oxford University Press, New
York.

von Zedtwitz, M. and G. Oliver (2002),
Managing Customer Oriented Research,
International Journal of Technology
Management, 24(2-3), 165-193.

Wang, E. C. and W. Huang (2007), Relative
Efficiency of R&D Activities: A Cross-
Country Study Accounting for Environmental
Factors in the DEA Approach, Research
Policy, 36(2), 260-273.

West, J. and M. Bogers (2014), Leveraging
External Sources of Innovation: A Review
of Research on Open Innovation, Journal of
Product Innovation Management, 31(4), 814-
831.

Zhong, W, W. Yuan, S. X. Li, and Z. Huang
(2011), The Performance Evaluation of
Regional R&D Investments in China: An

70

XA A ®17H ®1E



7|2 74

Application of DEA Based on the First
Official China Economic Census Data,
Omega, 39(4), 447-455.

2016. 3

n



o X Xt A e

0|ZM (Jong-Seon Lee)
A7 KAIST Bgte} HARE 0 = A8t Fo|t}. 28 At #ok= 7|&yA, 55

o 284 Folt,

]

FX|Z (Ji-Hoon Park, m2XX}
AA KAIST gt viaabg o 2 Ajsh Folck. 3

o
Hlolm, A7 $47190S T R A8 Wt Ak

ek

)

Hi=El (Zong-Tae Bae)

A7) KAIST Agtet w42 A2 Zolch KAIST ARa}atatol| A MeAtat 74
POl Tigh L= HRARSERIE HEQITE @A) £ At Hoke 71974, 71e
HAAY, WA A9 Solt}. Journal of Business Venturing> 5 ZUj€] #de] 40

o] | =2 ARSI

72

XAl H178 A1E



