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An Effect of Appropriability on R&D Collaboration and Product
Innovation Performance: Focusing on the Moderated Mediation
Effect of Government R&D Support

Won Kim - Sunyang Jung

Abstract : It is almost impossible for firms to possess all of resources and capabilities
needed to create technological innovations in modern competitive environment. This
situation forces firms to conduct R&D collaboration. Therefore, this paper analyzes an
effect of appropriability protecting knowledge exclusively on R&D collaboration and
product innovation performance. In addition, we investigate how the governmental R&D
support moderates and influences those relationships through empirical analysis.

The results of moderated mediation show that the impact of appropriability on product
innovation performance appears to be a common pattern in each conditional indirect effect
of appropriability regardless of financial, direct, indirect R&D support of the government.
The more governmental R&D supports increase over a certain level, the more conditional
indirect effects of appropriability on product innovation performance increase through the
vertical R&D collaboration. However, conditional indirect effects of appropriability
through horizontal R&D collaboration are not significant in all levels of government R&D
supports.

If we utilize an analysis of moderated mediation by applying governmental R&D
supports as a moderator, it is possible to analyze a significant strength of innovation
policies and their performance. Therefore, this paper would make a contribution to an

evolution of governmental R&D support and an effective formulation of innovation policy.

Key Words : Appropriability, R&D collaboration, Governmental R&D support, Product

innovation performance, Moderated mediation
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<E 4> MM, AFLEY, MEHAMLIe chteofirizy 2AMZ Dt
Model (1-1) Model (1-2) Model (1-3)
24| FAR APEREM) (TR ATNEEEUM,)| AFFAAEI(Y)
A 8 t 8 t B t
A4 X) 0.1194 #*3.0305 0.2694 “6.7558 0.2007 =*3.7659
FA A AFNLHE (M) 0.2442 =#4,3370
FHA ATFNEEE (M) -0.0814 -1.4639
R? 0.1185 0.1692 0.6446
F #*12.2280 =18.5347 #+123.3095

#*p<.10 #xp<05 sxp<01
(1-1) M,=0.422—0.144C; +0.226 C, — 0.186 C; +0.246 C, +0.164C; +0.119.X

(1-2) M,=—0.199—0.017C, +0.156 C, +1.624C, +0.067 C, — 0.093 C, +0.269 X
(1-3) ¥'=2.560—0.055C; +1.167C, +1.667 C; — 0.150 C, — 0.128 C; +0.201. X +0.2441/, — 008114,

Model (1-1)~

ot} BANSE

A AT HR=0.1692)00 et A Ee B wlals s eyt vk,
At 9 7 viZiieEs 238 S A= AFHAA ] 2aks = dHEk
HR?=0.6446). =44 AT NERH () AR HEIE Afdel $84UA7
& 99l Aol v 7 1]l o] AFE A Tl 002029 el Aol & m Tk vk
A ATNERHOL)E AT R B 002198 Ao 7 wiARE FEAEHY
Aol 05 Egell frofshAl e9tth Sobel #AA Al M, (p=0.0146), M,

(p=01568)% FEXEHF A43 FUF AHATNE B
<% 5> ojrizgel zt g3 FAMAT
e ! a3 FF2xt t D 95% 1= G-3F
a8y 0.2080 0.0519 4.0102 0.0001 0.1061 to 0.3098
Rz 0.2007 0.0533 3.7629 0.0002 0.0960 to 0.3054
a3 Boot =9k 5% FEAEYT AlF7L7F
74 = ey 0.0072 0.0162 -0.0242 to 0.0400
& M, 73+ 0.0292 0.0116 0.0108 to 0.0578
M, 7% -0.0219 0.0134 -0.0513 to 0.0022
18 71&84d+ 2549 1%
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r1r

Model (2-1) Model (2-2) Model (2-3)
22| FAA APNLRE (M) | T2 IEEREL,) | AE SN I Y)
AR B t B t B ¢
A5 (X) 0.0365 0.6591 0.1648 | *30716 | 02007 | *3.7659
APFA AR ALY, | -0.0773 | -2.0407 | 0.0662 1.8013
X- W 0.0260 ©21949 | 0.0158 1.3709
FAA AFMTEH (M) 02442 | **4.3370
T34 AT =E(A,) -0.0814 | -1.4639
R? 0.1262 0.2441 0.6446
F 0 8296 21,9609 #+123.3095

*p<10 **p<05 ##xp< 01
(2-1) M =0.534—0.120C +0.228C, — 0.047C, +0.264C; +0.171C, +0.037X— 0.077 W} +0.026 X ¥

(2-2) M,=—0.301+0.053C, +0.119C; +0.745C, +0.072C, — 0.032¢, +0.165 X +0.066 ¥} +0.016XT¥]
(3-3) Y'=2.560—0.055C, +1.167C; +1.667C, —0.149C, —0.128C, +0.201 X +0.2441/, — 00811,

O
=
a aels) 4 % CRE % & @eshEiie] Ha WMaoltt 1 A3 7} Modelo] 4

A3l =1,
St T 3 mHSE FrFg e R AAdE F residual@e] Model (1-3), (2-3), (3-3),
(4-3) B5FoA f2 OW ol BE Modelol A WA A7 HAEA S-S A5k



Oy vy = (ayta,Wb, = (0.0365+0.0260 1) - 0.2442
Oy Oapy = (a+agW)b, = (0.1648+0.0158 ;) - ~0.0814

T A A APARREM)E AT ZATAHEIE ATA G5 AT
AW BE gl A Fe] wTE Uekom, AT 4F AFANEAge] F
G2 ZARZAEN A4 F7FSATE Tk wio] 10% - 25% - Wi EEAA

Fabo] frolahx el UEheTh 2EA AT
o RE FolA s 9 ek

$
|m
>
|m
e
)
i)
-
L
-0,
o
o
e
rr gO{'

SR e R

Wi %k M1 | 9% FEZEF 277t MyZ3fr | 95% FEAEH 2771
0.00(10%) 0.0089 -0.0168 to 0.0376 -0.0134 -0.0372 to 0.0003
0.00(25%) 0.0089 -0.0168 to 0.0376 -0.0134 -0.0372 to 0.0003
0.53() 0.0123 -0.0103 to 0.0400 -0.0141 -0.0375 to 0.0003
373 () 0.0326 0.0129 to 0.0616 -0.0182 -0.0439 to 0.0010
4.00(50%) 0.0343 0.0140 to 0.0661 -0.0186 -0.0439 to 0.0016
6.00(75%) 0.0471 0.0189 to 0.0902 -0.0211 -0.0512 to 0.0015
6.92(ex) 0.0529 0.0209 to 0.1022 -0.0223 -0.0547 to 0.0009
8.00(90%) 0.0598 0.0217 to 0.1182 -0.0237 -0.0602 to 0.0011

Fox(W o WE-EFHAE = 373-3.20) #=#( W] AT = 3.73) (W, 0] WE+EZHAL = 3.73+3.20)



<E & AN 5 AFNLUXAE =EHSE e =EE R e 2MZnt
Model (3-1) Model (3-2) Model (3-3)
22w |54 AFALEAE (M) (594 ATANLIE(M,)| AEHNHI(Y)
A 8 t 8 t 8 t
A (X) 0.0198 0.3834 0.1090 =2.2452 0.2007 | *=3.7659
A4 4R AFNEALD(W,)| -0.0318 -0.7682 0.0776 *1.9967
X- W 0.0268 21342 0.024 #2.1560
FAA AFNTHE (M) 0.2442 | *=4.3370
o ATATH (M) 00814 | 14639
R? 0.139 0.3036 0.6446
F #+11.0597 4296466 #+123.3095

#*p<.10 #xp<05 #xp<01
(3-1) M, =0.531—0.108C, +0.209C, — 0.389C; +0.236C, +0.165.C, +0.020X— 0.032 I} +0.027 X ¥,
(3-2) M,
(3-3) ¥=2.560—0.055C] +1.167C, +1.667C, —0.149C, — 0.128C, +0.201 X +0.24417, —0.0814,

0.133+0.073C, +0.100C, +0.736 G +0.004C; —0.103C, +0.109.X+0.078 W, +0.025.X 17}

.O_I‘
S XS

o

AHA A LA 9]
Z5%lon 1 Ay <F 8>3 7
A T},

- 0.2442
- -0.0814

(0.0198+0.0268 w3
(0.1090+0.0254 7,)

HXHMI Orpsy = (a,+a;W)b,

YOy Oy = (agtagW)b, =
XM, XHMQsﬂ A7} well olste] A, Model (3)0] 31

% 9ol ANFLT F4H AT EALS
ghe veblon], A AR AT A
oA Z7kahart. Tt wyel 10% - 269% - Bt
u ol Aol A el whe, FAA QTN AR

oJ8hA) xskel.
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<E 9> AEM HF APIHLX Y N oo mE ZHAFE SN A8 A0t
AR E
Wy 7k M3+ | 9% FEZER A7 | My73+# | B% FE2E#H AT
0.00(10%) 0.0048 -0.0196 to 0.0299 -0.0089 -0.0284 to 0.0002
0.00(25%) 0.0048 -0.0196 to 0.0299 -0.0089 -0.0284 to 0.0002
0.06() 0.0053 -0.0190 to 0.0296 -0.0090 -0.0286 to 0.0001
3.00(50%) 0.0244 0.0060 to 0.0519 -0.0151 -0.0375 to 0.0012
3.14 () 0.0253 0.0076 to 0.0542 -0.014 -0.0376 to 0.0010
6.00(75%) 0.0441 0.0149 to 0.0905 -0.0213 -0.0528 to 0.0013
6.21 (se) 0.0454 0.0165 to 0.0951 -0.0217 -0.0535 to 0.0014
7.00(90%) 0.0506 0.0164 to 0.1051 -0.0233 -0.0585 to 0.0013
Tyl Bat-FEUA = 314-3.08) (W, 0] it = 3.14) sex( W, 0] Bat+EEHAF = 314+3.08)
<E 10> HEH HE ALK AE =HHTE e =HE o2 de EAADt
Model (4-1) Model (4-2) Model (4-3)
Z&w 5 A ATNEEHEM)|FEA ATANTEHEM,)| AFFAANY)
A B t B t B t
A3 (X 0.0126 0.2521 0.1139 24410 0.2007 | *3.7639
A R AR AW, -0.0126 -0.6052 0.0460 “2.3611
X- W 0.0146 “2.2997 0.0117 1.9678
FA A AT H (M) 0.2442 | =4.3370
FHA AFNEHH (M) -0.0814 | -1.4639
R? 0.1492 0.3131 0.6446
F #11.7294 #30.9974 #123.3095
#*p< 10 **p<05 ##xp< 01
(4-1) M;=0.519—0.106C, +0.216C, —0.478C; +0.230C, +0.148C, +0.013X— 0.013 W} +0.015X W]
(4-2) M=—0.181+0.063C; +0.118C, +0.766 C, +0.006C; —0.130C, +0.114X+0.046 I} +0.012X 17
(4-3) ¥=2.560—0.055C] +1.167C, +1.667C, —0.149C, — 0.128C, +0.201 X +0.2441/, —0.08114,
AHH AR AT ALALES TR OLSAARA A% U-)~(4-3)9 2440 =
FHdon 1 Avks <E 9> goh AR ENE 27 e o] AxkE
YOy Oy = (agtagW) by = (0.0126+0.0146 ;) - 0.2442
YOy Oy = (agtagW)b, = (0.1139+0.0117 w;) - -0.0814
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%% FEZEFH A3t
-0.0283 to 0.0002
-0.0283 to 0.0002
-0.0334 to 0.0010
-0.0364 to 0.0006
-0.0501 to 0.0014
-0.0517 to 0.0006
-0.0615 to 0.0012

A=

[e)
=)

M, 75
-0.0093
-0.0093
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A e
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M, M, M, M, M, M,
VVI %)\_ 1 2 %%l— 1 2 W3%)\' 1 2
A | A A | A A | A
0.00(10%) 0.00(10%) -
0.00(25%) 0.00(25%) 0.00(10%)
0.53(+) 0.06() 0.00(25%)
3.73(x) (+) 3.00(50%) (+) 4.00(50%)
4.00(50%) (+) 3.14(x%) (+) 5.70(x) (+)
6.00(75%) (+) 6.00(75%) (+) 11.00(75%) (+)
6.92 (%) (+) 6.21 () (+) 11.70Cs3%) ()
8.00(90%) (+) 7.00(90%) (+) 15.00(90%) (+)
T (HT-BFAA) #x(H) sx(H+BFAA), = EAEHA] &= 3
0.07 0.06
ERTS 2 005
; 0.05 ; 0.04
. V=00064x+00089 § Y = 0.0065x + 0.0048
;EFJ o Tzﬁ; O:Dl
L S R et SN
0.03 y=-0.0013x- 001?4 0.03 y=-0.0021x - ooo 9
HeH g8 dfvfen g HEH EE dAERE
B ST AL o FEE AR LE m FEE AT o FERATYLES
— I U T L) - - (S EE AL ED) —E R U P L T e T EE AT EE)
S oo o =49 | %% FEXE
9 o S ) 7 2] = REREG
B s - 00036+ 0.0031 g M| 00064 0.0007 to 0.0154
% oat YoM, | -00013 | -0.0052 to 0.0003
@ 0. -—— - 2 2
B o & R W, M, 0.0065 0.0007 to 0.0154
e e 20.0009% 0.0083 M, | -00021 | -0.0065 to 0.0000
T : ) M, 0.0036 0.0006 to 0.0085
m AT EPLE o FETETHLE W,
—E (A AT LT - - (T ATRLT) M, -0.0010 -0.0033 to 0.0000
<08 4> =ARZ2™E g3 Oelj= 2 =H™= o x| =
AFAde F8A4JQA7F AFNERE S A frste] AFT AT n A= 1 g 7)o
g 77178 24 (robustness test) S F7H o= @*]5}9?\ o W, miZpR gl =2 A
AT E (M) FHAAet Forld 2 nAcR AAFetgon, 34 AT
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