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il B % A8, 1B A SR AT AR R — A4 10 B9 B B 4
. BE.MNGTUERE, Tl Ed T EZSGE
e, FHEHL GEAE AR TR A S, T AR &
b, S LA A 2R A 454 A Tl K2 A7 0k, K
PN R T RS MR SER B &L
By EK MNAEEEE AU LSRN
R T H Al Aok, W R EE R H R RR NS
i, 2013 4E - EH AL P A #1228 & B % H
AL Tl 4l 3 A5 40. 03 7 4, 532.6% %, [
I, BB, b ik 4 ol BRI AN R R T A B X —
MREMEFHBBERRAR, EHPERFE
&R gE E R XA RSB,

R EENHNERESR
Table 2 Results of Reliability and Validity Test

A ] 2 R HTFHN off CR AVE
4l B 3 4 TR 9L A P S e AR 5 0.825
10| 22X R o o 1 4 0.743

EE R 0.781 0.790 0.542
5 R 1A B 127 S AR M IR AT A B 7= 0.739
A b A8 3 B 3 B 0 R S EUR S Y K g 0.698
AAFH T LART RO A, 0l B9 BB A B/ st 0.892
Al 225 B BB 7 0.754

Bl WElE ] 0.834 0.784¢ 0.637
Al kA = B AR 4 i L B A R AT R e 0. 667
T . O I & 27 e L i 0.632
HYEB T HE S AR R IR T E ik 0.835

H1ERE R AES RS S FEERFEE FENHER 0.798  0.868 0.846 0.723
SVES T REZL TH EFHEART#H TS 0.757
1o A% b = B e g 0.816
Al A EAER LY 0.766

PR & 0.891 0.885 0.775
b R B BT S A e N E IR S 0.719
Ak HE A B R FHEAR 0.691
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3afE, BB SEAFREZ M AERBAEKE, AT
DL — 7 EA 2. A, EHZERS HIRE
BERMAMARERESEMTROESE B EFMXH, LT
AR R RFTIEGRLEN,

e 47 [B1IA 43 B7 2 A1 75 22 %t 6] 4 0 A B AT
HE K EESRMNER, AR & % PODSAKOFF et
al. " WF 5% , | B Harman B8 [ F 46 18 ¥k o 17 3L 7 7
b7 S AT U 0.0 e o B v i N i )
Wi A MFIEEARFIME T, Bit 7 E00E %
H68.672%  HH P BBTEREZN - THTHERRET
21.973% , A FFAE B0 A B T8 R 4y O = B I
Bo B, T LUK W A B RN R E B LR O ik
TS

RagpEHSAMERERBASE R, L
KBS REN, FAERGFZRKE T (VIF) HY
/NTF4. 407, %5 B & (TOL) K F0.492, 8] #k B 25 & [a] 1y
LR 1 ]

FRap  HRIAERy HASERERMOR
MR R R 2 7E R R 1 ROl - AN TR R 6 1Y
Euh BT AES RN R A3 A
2 FET b B 8 7E HE R 7 A BERE B X B T AR
VEREFI MR TERE , SRR b g A2 HERT B
RIZFIBERS AR % B 3 n, AR EEN
HABEMETES T FENERA, 7T U & E 808
R ER R, R 20 M, &ETE NN
WEMEBEXCFHELFAEEEDNE W, SEHL
Xt 28 1 =811 B 815 R %R 0. 081, p < 0.010; P4 3 8
& %ot 5 W 81 1 [ E R BR0. 036, p<0.010, B
AEMENERZRBRTABBEN, B T Lk

HESBESHEMETE, BMARBEENHLENKNE
FRBEGEHEHEN. FTEHX—-—FBELR. 25K S
Blletal. R, MIASH T RERNEHAGTE
Fh. mIsg RER, SEV R AT EXTE
BRAFHEHRARFEREER A =4.563, p<
0.050, EHRHFEAMEFEEGE T8N, RER 4
oS A VERE & [F R A 808, 100% ; N F & B4 3
— A, REACFE S A ER P AEZ
3.600% , . E /NTHIE . B AT LK W, A 4E BF &
AR B T AR AL H, BB EHE.
R B T R] L, A 4R B e S SR BT Y [ A &R
0 40.031, p < 0.050; Py #FBF & 3f i i =X B 5 19 13
REH0.073, p <0.010, [F H, A5 o w0 HUE
EREREFEGITEN , RBRERFEINH#TKE
B REREREREAMEBRNARFEREER,
Ay’ = 6.132, p<0.050, [F] & AT LA HI W P9 3 BF & 3
3 A B 09 e 08 T S AR R W R e, H, 18 B 58I .
FFA B RIS BERY 4 AR S 4G 30 MR 7E A 1
MEMATHESEHAMNFHLR P AN E
A, B P B RIS B RY O FI A B 10 K 4 F R B Rl 72 & 1F
MEFMATHESHAXMFH LR PR ANE
A4 EBERIA AR AR O 7E B R 8 1 3k ah
EmASRRES & /EN & R E R A E S,
BRISTERERI3 A At | BE RN 10 7E R AU 8 B S A |
MAHREESSENEZMASEM LM Em, H
e AR TR XA ENE R L R LRI B A
HARFE RS PO BT, BETRAINE
EILLME. SRRV N TR ERINERES
BERB AR, HAREESSERENLE
i [& )9 5 %4 0.039, p < 0.050, 1R % IR & B &
B AR, AT BAA R W OE 1) 98 A 1R B & X R

R TEHNRABERITNEAXREINER
Table 3 Analysis Results of Descriptive Statistics and Correlation Coefficient of Variables

g W bR a1F  HE %HIP MR Rl WX el k. KR
Bk R BE  WE e GlFr R B Bl
X2y 3.477 0.831 1
PR & 3.526 0.759 0.239*" 1
WA RE 5.051 0.682 0.231°**0.221** 1
AR RE 4.656 0.799 0.169°" 0.209"" 0.305"" 1
ZREAIH  3.618 1.294 0.752* 0.749°° 0.699** 0.155° 1
WiEAET  3.564 1.221 0.724°° 0.738° 0.167° 0.702** 0.169° 1
| 313 8.299 4.519 0.211 0.141 0.131° 0.167*° 0.230  0.211 1
£l BB 2.619 0.698 0.228°% 0.259°" 0.187°° 0.211°° 0.146"  0.144" 0.398" 1
s GilF 10.582 1.665 0.067 0.052 0.093° 0.085° 0.072° 0.070*-0.033 -0.061 1

E " Ap<0.050, " Hp<0.100, HFAHH310, TH,
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Table 4 Results of Regression Analysis
ey Ewalb T w il b

WAl @A A3 R4 EAEIS BEle AT KA A9 EAI0
EEMR 0.081°"" 0.067"** 0.069 *** 0.074 *** 0.031** 0.028°**0.036*** 0.039 "
P ERRTE A 0.036*** 0.030°** 0.032*** 0.035** 0.073***0.070*** 0.075*** 0.079***
TR R 0.053°** 0.060*** 0.063 *** 0.057*** 0.068**" 0.069**
ML 0.059°** 0.058*** 0.052*** 0.051***0.062°** 0.064 “**
HIRRE < BERFR 0.039** 0.040**
HIRREE x NERF A -0.041" 0.047**
MRS x S1ERFR 0.031"" -0.029"
FRTER x ARRRT & 0.038** 0.032°*
Al AR 0.139°* 0.078*" 0.064°* 0.061°* 0.066** 0.146** 0.073** 0.070** 0.059** 0.063"*
Al HLEE -0.029""-0.083"* -0.075°" -0.079"* -0.086*"* -0.032"*-0.089"*~0.069"* -0.084°* -0.081""
[ES: RlBS 0.006°" 0.007*° 0.009°° 0.008"" 0.008** 0.005** 0.006°* 0.007** 0.009** 0.008°°
R 0.116 0.598 0.631 0.657 0.662  0.111 0.616 0.678 0.705 0.701
AR 0.482°" 0.515"° 0.026°"* 0.031 """ 0.505** 0.567* 0.027**"0.023°""
F 2,674 3.493%° 4.326°° 4.863° 4.836"* 2.527** 3.588° 4.179** 4.794** 4.801°*
TOL( =) 0.912 0.778 0.751 0.511 0.547  0.856 0.926 0.694 0.643 0.492
VIF(<) 1.935  2.466 3.125 4.363  4.407 1.747 3.082 3.564 3.950 4.153

E: M HAp<0.010, AP @R AR CHATHAELLER,
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Figure 1 Moderating Effect of Knowledge Depth
on Collaborative R&D and Radical Innovation
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Abstract . With innovation becoming increasingly complex, systematic and uncertain, firms are taking collaborative R&D or inter-

nal R&D, or the combination of both as the main approaches to promote their innovation effects. However, previous research in
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the fields has two limitations. First, the impact of firms’ R&D modes on their different types of innovation (i. e. , radical innova-
tion and incremental innovation) remain vague, while whether there is any difference between these influencing effects remains
unclassified. Second, few prior research has studied the moderating effect of the firm characteristics, such as the knowledge
base, on the relationship between R&D modes and firm innovation.

This paper, in response, by a survey of 310 manufacturing firms and a hierarchical regression analysis, studies the impact of
firms' collaborative and internal R&D on their incremental and radical innovation by knowledge base and innovation management
theory. In addition, the moderating effect of firms' knowledge depth and knowledge breadth on the relationship between R&D
mode. Firm innovation has also been discussed in this study.

Our findings reveal that firms’ collaborative R&D has a stronger positive effect on their radical innovation than what firms’
internal R&D does, while firms' internal R&D has a stronger positive effect on their incremental innovation than what firms’ col-
laborative R&D does. The results also show that firms’ knowledge depth positively moderates the effect of collaborative R&D on
incremental and radical innovation, and the effect of internal R&D on incremental innovation, but negatively moderates the rela-
tionship between internal R&D and radical innovation. Furthermore, the findings suggest that firms’ knowledge breadth positively
moderates the effect of internal R&D on radical and incremental innovation, and the effect of collaborative R&D on radical inno-
vation, but negatively moderates the relationship between collaborative R&D and incremental innovation.

This paper contributes to the following fields. Theoretically, the findings enrich the studies on the impact of firms’ different
R&D modes on their different types of innovation, and the relationship between R&D mode and firm innovation by introducing the
knowledge base as a moderator variable. It thus provides a new perspective for further research by going beyond the controversy of
whether it is “substitutability” or “complementarity” relationship between firms' collaborative R&D and internal R&D. For man-
agerial practice, the research results suggest that firms should choose the appropriate R&D mode by their own knowledge base
and the type of innovation they expect to improve.

Keywords ; collaborative R&D ;internal R&D ;radical innovation ;incremental innovation ; knowledge base

Received Date: October 11", 2016 Accepted Date; March 20" |, 2017

Funded Project: Supported by the National Natural Science Foundation of China (71662006 ,71463010) and the Promotion Project for Young
Teachers” Ability of Guangxi Universities( ky2016 YB136)

Biography : YU Fei, doctor in management, is an associate professor in the Business School at Guilin University of Electronic Technology. His re-
search interests cover strategic management, knowledge and innovation management. His representative paper titled “The relationship of ownership
structure and survival of subsidiary based on evolutionary theory : the moderating effect of environmental jolt and slack resources” was published in
the Chinese Journal of Management Science( Issue 5, 2014). E-mail;yf2008a@ 163. com

CAl Xiang, doctor in management, is a professor in the Business School at Guilin University of Electronic Technology. His research interest focuses
a study based
on the perspective of ‘ research outputs & achievements conversion’” was published in the Soft Science ( Issue 3, 2013 ). E-mail: gdex0816@
126. com

DONG Liang, doctor in economics, is an associate prof in the Busi School at Guilin University of Electronic Technology. His research in-

on technology innovation mar it. His repr tive paper titled “ R&D efficiency and its influencing factors of China region

terest focuses on innovation theory. His representative paper titled “ Basic innovation and optimal compensation mechanism of patent infringement”

was published in the Science Research Management( Issue 5, 2016). E-mail ;dongliang0918@ 163. com O



