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The Role of Internal R&D and R&D Cooperation in
Technological Innovation

Eun Young Choi -+ Jungsoo Park

Abstract : This study provides an empirical analysis based on 2012 Korea Innovation
Survey (STEPI) to investigate the relation between R&D cooperation and in-house R&D
investment. The study further analyzes the effect of the R&D cooperation and in—house
R&D investment on technical innovation. First, the relation between company’s in—house
R&D investment and R&D cooperations is estimated with the two equations using SUR
models. Second, the effect of in—house R&D investment and R&D cooperation on the
company’s technical innovation is estimated using Probit model. This study differs from
other existing R&D studies using Korean data in that empirical models are based on
structural relationships among in—house R&D, R&D cooperation, and technical innovation.
The results can be summarized as follows; the R&D cooperation expands the in—house
R&D investment and the in—house R&D strengthen the R&D cooperation. Furthermore,
In-house R&D investment increases the chances of success in innovation. As we obtain
evidence of complementary relation between R&D cooperation and in—house R&D
investment, it is necessary to develop environment conducive to this complementarity in

order to have more efficient R&D system.

Key Words : R&D cooperation, In-house R&D investment, Technological innovation
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Too wel E5=3 BE=2 %a=1, 1 9=09 gtom QIFFE Fofsiirh
E3 7l W ek ARl &3 VIS A AAYCAA B e dobdY
el A2 o2 RDE &/dstafiof gt ol2fgh vigelA Az ok ArbAQl
OECD+#(OECD, 1994, p. 949} dA|sk= 4719 7% 1549, A9, T9], 29])
S8 ol meba] 2 AFelA = AR A 4086709 kS 4719 7
o= o] gulE A FHo] WME AbEgth 19T E 72 1Fe
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719 2] WHR&DFAHR&D_exp) ¢t R&DE & o F-(COOP) 2] #AE FA317] 28] o
Hibg sl wadS ALE-3tH(Colombo, 1995; Colombo and Garrone, 1996; Veugelers,
1997).4 AP 2 2 (Simultaneous Equation Model)2 slupe] w218 A 51+=
Aol ofel ofe] 7o) WAAe FAll FASE AlFA Wit

2 Aol A Ao E T Y BARAE g3 2o A HAl= R&DE E o F-(CO0P)
7} 719 9] WHR&DFAHR&D _exp)oll PIX= daks F748staL, + HAl= 7199 -
R&DFAHR&D_exp)’F R&DFHAF-(COOP)o| v X+= F&gFs +4 A
YRER&EDFAHRE&D exp) S EEHWHFE a3 HA A8 &4 (lower bound) &=

Al(upper bound) gl A FE=AGE FEHAFE QA AFFAHA Y HelE E"ééﬁ?%

R3]l Tohite & FA43hrt. 12]a1 R&DY #7-(COOP)E H
212 R&DAH W7} o] 4ol m & ProbitR g o2 43t RDIFEY 3
(COOP_Num)?] ¢+ 0~67] W8 WMol z =43 ZEHl (ordered probit) =
Fom FAggitty il Z4zte] FARXES ofef o] WA o] FAlel 3|74 s}
7] 9)&ll SUR(Seemingly Unrelated Regression) 28 o] x4 ]
@< WHR&DFAHR&D_exp) ¢t R&DE & 5-(COOP) ¢ ¥ake] do 485 F4 3l
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4) Becker and Dietz(2004)= ¥ F2HAAES &3] YHER&DAEY FFR&DY Fo2H&
a7t EAES B
A2 O Ao oAk S st A3 Fhe ARESH AHolu
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YWHR&DFAe} R&DFHS /E g2 o2 AT 49 oxgde o]tk o] &A1
o =ZH ga&AQl FHo] o]FoX A ka1l LRY} Walde] pgroll Al 27 1dke] &8-S
ghlstaitt ol & sl dstr] &l dHH A2 AAY SUREY Fx4gao =z F43t,
Rnd_exp= ycCOOP+ X B+ up
COOP= vpRnd exp+ X Bt ue
<E 1> J|ZEH 2t
A% 49 454 23 q | ¥
2 R&D FX W5 R&DFEA} vl &/
5 T2} I T2 HE/EHY 1183 L69%0
(R&D_exp) 210gk (20119)
71452143 AAESA A
]E o ]’ ( ) ]F 0.147 0.354
(INNOV) (2009-2011%1), 1: <, 0: o} <
R&D o5 1: R&D ¥ 3(2009-20113)
0.333 0.472
(COOP) 02 9
R&DOIEY F3 4= _ ;
0 - 671e Py 58 - 0.647 1.234
(COOP. Num) Hl = J]’ _1TT‘0T
AEe] 2 A4
2.1 1.1
(9-1 HE-2 293 71 9-0) % %
c2ate] A8 we b AA
Fo] 287 3 7R 0.884 1920
_ (g1 HE=2 283 71 91-0)
A ggo] 22 (AID) — .
A Thds 1524 1346
(=1 HE=2 %5=3 1 9|=0) ' '
AN NH e AFEGE S
1.631 1.305
(Fe=1 H5=2 ==3 1 £=0)
W AR
1.065 1.298
(Fg=1 BE=2 £=3 1 9=0)
o qA0S g ¢4 g nE
A= A5 21(BA 0.687 1.146
PASIERIBA) e ) wmg wem3 1 9-)
S04 71del ok AlA] )
0.294 0.808
(Fg=1 HE=2 ¥8=3 71 91=0)
7191 TE(SIZE) =99 4 21 3 (2011 3.475 1.062
CESIRSR-
B3 (LAW = 2.1 1.1
SHHILAW) (H9=] WE=2 253 71 9]-0) 0 0
718232 o)A R&DEH I WHR&DFAe] ogto] #al A 73



SHAA 0.871 1214
(Bo=1 HE=2 %53 11 9]=0) ‘ '
#1913 (TEC) G 1.638 1.279
e (Bre=1 BE=2 E5=3 1 9=0) ' '
IR
(S8=1 BE=2 =8-3 11 9=0) 0.681 1.100
A 7% A9 714=1 0.227 0.419
OECDel W& 7]% F - A7)e=1 0.302 0.459
Sz AxY ERH2011) Z - 197)%-1 0.378 0.485
(Low, M_Low, M_High, High) | z19]7] %=1 0.093 0.290
A4, 71999 HWHEREDFAHR&D exp) FAL FFR&KDHE YHEUE SHHSER
R&DE & o] F-(COOP) ¢} R&DIFEY #8 (COOP_Num)E AF&-3ght} o] u] F&Ha
2l YHER&DFAHR&D _exp)+= T 719o] At 3:d7H2009-20119) WHHER&D A&
Foll Tk HlES o] &3kt o), 7Yl WHR&DA A Esh= PAlSE vE&

71919] R&D WHIHS =4 5 dE Axol7] wFEo|ty. Zgla WHR&DFA
¥ HE FTAE THY T2 v gtol 22E F§)
HEERE FASFE(AID), 719EAS YEE
71JFE(SIZE), RS H(ILAW), AR A (TEC), A7 m] (Low, M_Low, M_High,
High)& A&-3tct.

=4, R&DF Z o F-(CO0P) F42 719 9] R&D 21g5 1]
Z WHR&DFAHR&D_exp) S AH&-3har, a2 As]2(BA) 3
S ARgETh 1 yhel A A SAIMTER 7t
(TEC), A1 %-F(Low, M_Low, M_High, High)& A&3%Ht},

In (Rnd_exp) = oy + 3,COOP+ B,AID, + B,AID, + 3,AID, + 3 AID,
+ BeSIZE+ B.LAW B, TEC, + 3, TECy + 3,, TEC,
+ B Low, + B, M_Low, + B3 M_Highs +u,

COOP= oy, +yn (Rnd_exp) +~,BA, +~,BAy +~,BA; +v,SIZE+,LAW
T TEC, + R TEC, +y TEC; + 7y gLow, +,, M_Low,
+ v M_Highs +u,

74 71EE09T 239 1%



k] WHFR&DFAHR&ED_exp) 8ol = a5 54 (AID)S AHE-8lal, R&DE
o] F(COOP) Bl = Aaldd A Q(BA)S HHHTRE ARt 7 By 3F
Hog Foj7bs WMaE 7| R(SIZE), HEWH(LAW), AH A (TEC) 4t
(Low, M_Low, M_High, High)o|t}.

&0 7199 e nE FA4E 7] YalAE ProbitRdE S AFRIL = 7)Y
o] YHR&DFAHR&D_exp) ¢t R&DE & o] F-(COOP) 7} o] M43l A|F 41 A &ol| of
|3k gako] JErtE BAE7] YeiM Probit®dS A&t aal 7)EgaA
(INNOV) FAWH-2 shte] whgs ngom BAse weba] 7] 82144 ZHINNOV)
FAL 719e WHR&D YuEds HE&S dEhe 59UsEE JFR&DFA
(R&D_exp)9t FFR&DE YEMNE R&DPFHAF(COOP)9 REDIEY #3
(COOP_Num)& AR&atal, =1 §re] o)A FAWMFER 7Y (SIZE), Raly
(LAW), AR 3 (TEC), AF1%#F(Low, M_low, M_high, High)& A}-&3it}.
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INNOV = ay+6In (Rnd_exp) +6,COOP+ 6,SIZE+ 6, LA W5, TEC,
+ 0, TEC, + 0, TEC; + dsLow, + 0, M Low, +6,,M_Highs +us
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B 6
AR A F (] F5A <) 28
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7%, Fh 2 Al 7 N1 985%
A 2 YFCHEA9) 5
Hx Fo] 4 FolAFE 27
o1, 71E A EAY 7
74 13
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13 25424 4
FE57E (1A, 7HEAS) 109
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Asar 4 E Ay 79
71 Eb2-574 1] 12
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A, &, B 123 A7l %5.0%
' ’ (N=123)
1,093

<HE 2>t TS AATY, 9] 0124 A% FABFERAA FERDE &
A 7195 S ORCD 48 75 7122 49 /1% 1§02 Ak Aol ¥%
R&D 8ol ol 8% 7|95 10037 o 5 - n917)% Aol BHAZ 4 Be
S8 AT Yk F - 19710t 29716014 TERID Mgl 30% o4O 1t
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FES F4e Aot (DI 2)F WA FERKDE ©]4-3 R&DE ol v
3 WERKDFAE 438193, 33 (9= RDIEY #8 471 WER&DFA] ©f
w3k JFo] A=7tE AT webA FA4E A= RDFE H o9k RRDITEY
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<E 3> U RSDEA ARIWHA EHAD
) ) 3) 4)
1,178 9,068+
R&D @& o)2
Aol (4.05) (891)
0.280* 2,062+
R&DIEY F3 <
HEA 9 5 (2559) (5.04)
0.121 0.135° 0124 0.146%
A —’—21 7 }‘\j
1E) F4 7) (1.62) (192) (1.64) (1.96)
el 2] 37 ~0.165 ~0.146" ~0.161* ~0.143
ERE 2 = ok AA (-2.56) (-2.41) (-2.47) (-2.22)
= - 0.105 0.107* 0.102 0.097
AE chots
IF et (1.64) (1.79) (156) (154)
AT AN = 0,024 ~0.064 0,032 ~0.059
NAR4& Sy (-0.35) (-0.96) (-0.45) (-0.83)
JGEA AR ~0.272° —0.704" —0.251% ~0.650°
ne (249 5 (-3.87) (-831) (-3.37) (-5.72)
0170+ 0,250 0.195" 0.326%
Hau WA WS
e RO (2.29) (3.60) 261) (4.08)
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3.1 ‘,]
FESA (1.19) (~4.44)
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4% 24 (-355) (-1.20)
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RIS P Eul
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A7 &
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HH v ¥ - Af7le (-347) (-333) (-3.49) (-2.95)
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o T o
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N 413 413 413 413
FOE 27k = 10%, 2 5%, e 1% FolFEelAl ol o).
upetA] 38, RRDE gl SASHE 7140l E-g2l s o Be FAE5 5o
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<E 4> RAD ¥ APWHA FHZH
R&D FHo R&D HEY F3 &
(1) ) 3) )
0.771" 0,642+ 1,378 0,952+
WH R&D FX
i i (13.95) (10.23) (7.63) (4.87)
T -0.023 -0.027" ~0.057 ~0.059
e (-1.45) (-1.84) (-1.12) (-1.30)
EREES EREEE! 0.045 0,032 0.169" 0102+
Al | S5 ey nE (2.82) 2.11) (3.26) (2.19)
=314 7|40 ~0.002 0.004 0.060 0.078
o5k A1 A vl (-0.07) 0.22) (0.87) (1.28)
7155 0.179" 0.140" 0534 0,402+
N5
(99 5) (9.48) (737) (867) 6.75)
~0.144% 0.133" —0.286" ~0.266°
_H;_"‘H]—H—] H—];ﬂl E;
e A (-6.45) (-6.19) (-391) (-397)
0,043 0,250
i Not |
FEAA (2.31) (4.49)
0,011 0.001
21| 2] =] AT A
- A A (-0.71) (0.03)
0.122+ 0.441+
s = ‘?i 7 3'1,_].
H 771 (6.43) (7.46)
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A9 7%
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<E 5 HEA Probit HZ 1}

1) 2 3) (4) () 6)
0.317 0.079 0.057
R&D ¢
FRAT (345) (0.68) (0.43)
0.064* 0.007 ~0.010
R&D IEL ¥
HEA 2 T (179) (0.15) (-0.19)
I RED 4 0000 | 0077 0.060° | 0095 | 0079 0.062*
N v (353) (2.22) (1.70) 375 (2.30) (1.74)
ey | 19T 0076 | -0.041 0064 | -0069° | -0035 | -0059
T =9 ) | (210 | (08 | (132 | (189 | (073 | (119
0193 0192
H 5 WA Qs
sem o (3.60) (367)
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TEAA
= A (1.00) (1.00)
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A= T AR
LA 24 (0.75) (0.79)
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A971%
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Al Ew = . 2972
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= - 197=
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1.47) (1.83) (058) (159) (1.84) (0.56)
Pseudo R 0028 0015 0.039 0.021 0015 0.038
N 927 563 563 927 563 563
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