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Figure 1 Research Framework
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A0 AR B3k BE 2 i) A X AR R, R R A R LR 3.
RN 4 3E FREAKT BT ER
PR R 4 34 HE AE , 55 L R 0 452 B ) A iR 2 Al
HAMELERE B3 A MBS B MR AL
R0 2 BE , 556 R0 T R At R R PR EL KD 4E BE

Hﬂi’é3ﬁf%ﬂ,ﬁﬁﬁﬁ%ﬁﬂlﬁz—fﬁi FEFERUMY

FRuEsh , Kb E MR R AR AP EoR , B R E WA I
PREX/NFIE TR, 3 086 H0 R R oA 3
/f‘?ﬁﬁﬁﬁﬁtﬂ@iﬁﬁﬂﬁﬂu?’lﬂ?ﬁﬂﬁﬁ%
/NTF3, GFI NFI # CFIY] K F0. 900, RMSEA % 0. 077, /]
F0.080, AT EImE, HHZEREAR
RGN E.,

G MREHEEREARFNEEMBE,
Al N R B MR 2 T R,
42 EEANERR

AR EERNSBERYFETERER T
Br. &8 3 A Cronbach’s o {H 4 0.965, & F0.700, ik
HEA R M FEE. KMO {E 4 0.950, X F 0.700;
Bartlett BRJE #6 40 p {H /N 0. 001, 8 2 ¥ B + 4 B v
a4 NET, AR R4 S8R, LA B66. 894% 1 77
E.FE TN MBENER N23.548%, 55 R
BREEN—F WAAFAERBEEREN RS, FE
B T8 57 K F0.500, APFPERS X AR B,
FHEBREFRIGFMMEENE BRAIRT S, K
FEETRBRNERER Fo 4R WL R4,

TS HBAMIR LA EMEETRERN

= 2,879,

R2LARENMHERNEREBEFINER
Table 2 Results for Exploratory Factor Analysis of Knowledge Complementarity Scale

B BT R [ F 1
Al XA VE BT DCRE A IR o g5 F 7R T 1 KIM et al. " 0.792
A A 5 AR I A MR RE R T — K2 MRS P AR R 4004008 LIN et al. ' 0.844
A VERIFT AR FHE R F AR iy B A 5w o w] A i RYOQO et al. = 0.884
Al 5 A VR RIF KA 22 B A S TR AR B B 3R i iRl 2% MILGROM et al. (% 0.908
AVERIF KRB AR R S A A i H R HFAEEE & RN E SRS BRAH 0.882
EAVERIET IR AE B AR B A Al BBOR = S i 2 BB S & RYOQO et al. ** 0.875
Ak 5 A VERIFT KA A RSS2 sk B H i 3R KR CASSIMAN et al, ' 0.876
RINREMUERNEEEERENLL
Table 3 Comparison of Goodness of Fit Index for Knowledge Complementarity Scale

i ML EEFE bR {é Sig. GFI NFI CFI RMSEA CR AVE

HHEFHEE 4,617 0 0.951 0.969 0.976 0.106 0.950 0.773

IETREE 2.879 0.001 0.976 0.985 0.990 0.077 0.944 0.708
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Table 4 Items and Results for Exploratory Factor Analysis

A

AR

IR

B F

P&
53

% i ]

Al 5 EFRIFT M P EFKFECEIBFNBIERR
Aol 56V BT KA 22 18189 1E 332 A 5 5
Al 5 & ERIFT KA Z B AR E R AR E %

0.793

0.843

0.709

AR

ESEERIHT KR SRR AU BRAT KREMANF R
S EFRIF KM AR P AL BA T RiEBE S
SRR KR AR A BA T KBTI
SRS ER AL RAT KEMHSHTRE

0.846

0. 860

0.778

0.784

G (S
Rlekid|

Al SEERIF KR S ERCRY RBE ™ TR EH ERES I E
Ak 5E QI I Z 1 Al 8 2 2 — 5 TR T (R B MAE i
Al 5 EAERIFIKEZ B R T 2T ESA1E

Al 5 S RIFHK A Z BB 2R A A FIER EA

0.783

0.771

0.815

0.852

e
W

WiEwE

Al B EE B S AR BB 45, ol 22 B Y HK AR AE R A 3K

gl BB S AERTRT R 28 b, foll 2 (B FET 12 BT 2R

Al e ) B PR AR 25 o, i all 22 8] 2 REAS 8 i B4R A 1 07 U5 e R 2%
P A £l

57 Ml i 1R P LA 5 A BB K P =2 18] = Bl A il S ST B AR ()

0.874

0.840

0.807

0.624

i

T A9 HIHRANH AR TE A (Ml BT Ak B 51 B8 190 285 P ) 1% 988 B2 S PR
1 RR B ARTEAR ol B AL B 1 BT R 4% P9 AR R RE RS TR BRI 15 48

0.852

0.842

il
ol

St
g

A Aol o7 FEAT sl P9 SRR AR R T 2 Y

245 i ol R S S 7 S

25 il RS A R 7 Y R

A Ao 7 T R B AR R

Al i AR R AT LR

2 g ll B i B4 T 5 S i

25 il B PR 9 2 B 00 52 P B M O B i
AL AR S B S S E R L E

0. 846

0.862

0.840

0.810

0.832

0.775

0.684

0.734

Wi
B

Al HE H B 7 R B S S

2 Al AT i B S R

P SR 4 €0 s b < e 0] =

AR gk A 7 T SR B

A A RTHIA 87 S AR KT RIRE S
A A VIR IR T 7 i A PR ) R

0.769
0.775
0.797
0.778
0.833

0.726
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HEAECEIE PR . Fr A ZE & Cronbach's afH 1 3% £0. 800 1,
1t KMO{E¥17£0. 800 L) | ; Bartlett's BR ¥ & G2 p (H 19
/NF0.010, 5 BA & B RAB B A BT 0 fE 8 AT,
BeAh, BT A Gt % B CR{E ¥ X F0.700, AVE ¥ K F
0.500, 15 B4 #F B A R & 9 4 A 5 BRSO .

RS ERNEREEIR
Table 5 Goodness of Fit Index of Scales

TE LR =il KA R Bl

R FRifE 54 Bl ST
Cronbach’s @ K 0.700 0.945 0. 891 0. 953
KMO {4 FF0.700 0.941 0. 829 0.942
Aé} /MNF3 2.441 2.724 2. 980
GFI FF0.900 0.940 0. 980 0.918
NF1 KF0.900 0.964 0.985 0.943
CFI KF0.900 0.979 0. 991 0. 961
RMSEA /NF0.080 0.067 0.073 0.079
CR FF0.700 0.961 0.925 0. 960
AVE F0.500 0.693 0. 680 0. 632
X 2771.008 1283.514 3677.568
df 55 15 91
Sig. /NF0.010 0 0 0

it 1y df #o Sig. % Bartlett's 5. 4 1 45 47

4.3 ARSI RAXEIR

3B ik ) 7 208 bR o 25 MDA o6 R B K6,
FEERZABFEEZMNMAMERLXR,H ~H,
ML RBENEIUE. R, S8R HAVEF TR
AFHEHMEEEZ B MMELRE, BitEL T
HHBRER .

4.4 RARE

AHFFE N B A A B AT G e Ab B, SR A [ S
TEEREIERE. DETREEs AR EBEM
Spss 22. 0 #9 | Process #f {4 i# 47 43 7 , Ff & Bootstrap 43
Bk S 000 X B B BUKF , 595 % M ZE B ER B
KE. ARG TR, RUFR RN ERK
HTMEirEsETEELLELH, TARUET
fit ) 75 2 B Bk B 7 VIF {H 7£2. 840 ~ 2. 855 Z [A], &5 iF
FEAE0.350 ~0.352 Z ] , M ERIFWHEEN. B,
AUHERBP S TR EZEILLHERBEES, 1
HE RS, BIESHERMEKRT, HA ~ HESH
AR i o BB S, BRI R R T B (AR Oy
HREAME, AR AN AFEEH TR RTRE,
BERKGRBEREES S A S ai R Z R L R, L
I EH, BRI A 50 ) 4% % B 5 4 ol BT S Z [ Y
KA, LB UEH, ; 82 B4 46 50 HR B 445 5 4l 81 5
SRR A R R, LA IR H, 5 B RS S 10 1 H B R
FY A A RN s BB 6 O (U 45 45 i A =y 3 R O7 &2,
BRATKEXARESNREMEZRIMER, T
HEH, . TSR I AP A, LB IEH, s ROK I8 A 4
B VR 15 B0, DA SR IE H o
4.4.1 LN K 5

H 7 [E] U5 55 R AT, K R 0 BE X £ ol B B S
A B FERIER PN ,B=0.318, p<0.010,H, 5 2| 1 4 ;
MEFEEMNELHAEARENEmRM,B =
0.317, p<0.010, H,75 2| 5& 3 ; %0 i85 B #h 4 T 4 ok 81 357
A BFEMIER N ,B=0.341, p<0.010,H,75 #|
WE; RRBEMNAREN R R EMIENEWE,B
=0.632, p<0.010, H,78 8| i .
4.4.2 AN AG B

A B 58 K i 41 JZ [8] 15 F1 Process i 4 Xt %1 {1 H b
PETEBE R8BS A b BB S 3k 36 2 b i o A 3 HE
AR, mRTERT AT, B AR 3R OE X AR R
P 11 U5 2R B0 R 25 0 OE , b B U2 B) G K AR 5R BE R Aol
BIF SR EH R BB ENIE, B R4 AR
AR MBS E R BB ENIE. KR
58 B A0 AR B AN R gy A 8] 5 5 B R, i B ALS ]
OB R EARIREAMERN REI R E N IE, Brzan
= 0.200, p<0.010;B,mns =0. 186, p<0.010, W 4%

R BEGEENEAXRSE
Table 6 Mean, Standard Deviation and Correlation Coefficients

A Ol PRz BRRME  MGEE AEEAME  SWeIEgER
BRARE 3.650 0.802 0.832
o 445 45 B 3.390 0.769 0.743***  0.825
HARE AME 3.782 0.716 0.719*** 0.643"" 0. 856
eod | AclE TR g e 3.692 0.632 0.473*** 0.451* 0.442°* 0.795

R AR LA AIEHAVES T AR Hp<0.010, TR,
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Table 7 Regression Analysis Results

4l BT BT FRE AME
R 1 BR2 A3 HA4 A5 BA6 AT
_ 0.318** 0.200* 0.632°"
R (0.040) (0.056) (0.038)
0.317**
RS £0,042)
0.341°  0.186""
iH r
HRE M (0.045) (0.062)
~0.008 0.037 0.023 0.017 0.034 -0.072 0.018
BETARER 0 03)  (0.040)  (0.000)  (0.040)  (0.039) (0.052)  (0.037)
0.013 ~0.003 0.001 ~0.003 ~0.006 0.049 0.016
BE7
(0.048)  (0.044)  (0.044)  (0.044)  (0.043) (0.057)  (0.041)
0.424°*  0.303°"*  0.340"*  0.318"*  0.290""  0.311°" 0.070
A
L (0.091)  (0.084)  (0.084)  (0.084)  (0.083) (0.108)  (0.079)
0. 066 0.071 0.048 0.094 0.084 ~0.081 -0.072
wakeA (0.069)  (0.063)  (0.063)  (0.063)  (0.062) (0.082)  (0.059)
0.094" 0.060° 0.055 0.082* 0.066° 0.036 -0.032
Ll (0.039)  (0.036)  (0.036)  (0.036)  (0.035) (0.046)  (0.034)
- -0.221 -0.270  -0.243 ~0.249 ~0.267 0.083 -0.014
(0.307)  (0.279)  (0.281)  (0.281)  (0.275) (0.366)  (0.262)
frlk ek A il il i £ ] 1l
R 0.207 0.347 0.337 0.338 0. 367 0.119 0. 549
K R 0.125 0.276 0. 266 0. 267 0. 296 0.028 0. 501
Fg 2.527% 49457 4732 476477 5208 1.311 11.353 "
Bk VIF 2.840 2.840 2.844 2.849 2.855 2.840 2.840

AT A32L;3EF AMAE A AR R ;T A p<0.050, "4 p<0.100,

2FNEERIS  H AR R MO0, 34742 7 F0. 367, 8 1 R
MO, 276 $2 1 £]0.296, A EEH. U EEREH,
MREAMEAKRBES WA B SUZ B ZE S
S ER, B 5B k.

A W5 — 25 R F Process §f {4 7 ) BE B4 47
Bootstrap 43 1 , 3 e ] 42 &4 L F0 H 2 B RE 8 o b i —
A e E Hy , 6 50 25 5 L 28, ph 8 0] A, K ARG BE X
A b 3B 4R & A 8 80N B 4 0.200, B 1F X A N
[0.091,0.3107, HK 7 5& BE 8 5 0 2 & &b 4 0 4 ok 41
By 8] 8 %N A S 0.117, B {5 X (6] 25 [0. 028,
0.215], BEEHMMEERN M EFEXEHEAQE
0, MM BE, FHMAEAERKRBES 4l
BIFmGHZEXRENTE P AZER, H i —H15 2
IHIE o
4.4.3 75 A i RN 4 B

2 F 9 % Ffl Spss 22. O] Process i {4 #F By B 87, i

REPABUNEEER
Table 8 Test Results for the Mediation Effect

BARX[E
flk BB S RIE AR

TR ER

EHERUN BRI
[l ERL - R B AME

0.200 0.056 0.091 0.310

0.117 0.047 0.028 0.215

T A B TR T RN 5 O LB I R B OR [ R
T B A RO, B B, B B 4 SR L RO,

B BREAFMOATHERBEHERERF
EAPAWET . BRITA,H A 8RB
¥ -0.016, B {5 X i) i [-0.041,-0.001], A1 &0,
% BT 0 4% 4 BE X BK 2R 5% B2 AE A MR A R 1R £
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RIBPMHNBHIUEREESR
Table 9 Test Results for the Moderated Mediation Effect

B 28 20— S A — gl BB S
- AR A TR
R4 B2 BERHE BEX
MR AR A bR
TR FR TR LR
'ﬂiﬁ{ﬁ 0.092 0.037 0.217 0.365 -0.016 0.010 -=0.041 -=0.001
i 0.080 0.033 0.022 0.150
e 0. 068 0.030 0.018 0.133

BB SRCE P A AR AFAE R T AE . W, IR AR R
2R B AE A R BUE T B9 o 4 BN H RE A P A B9 IR T
BN B ELHACOIR B8 o Process i 4 B 1K W AR B R
P E3AME, A B B E WA MR EE S ME
HEE ARk, B RITA, 4 W 4% % E
AR B B3R 3R A BN AR ERFKX
(6] 359 A5 4, 0, T WL, Bk A% 5 B2 A RN E b R W
A BB SR P AR A FE, WA, F A
14 78 45 2L B 15 Bl - 0.016, B AR M 4% % & F 8 4
RO (B K T G 2% 4 BE T 09 A B0 B, B = 0..092,
By = 0.068, 3% B ) £ 5 B %o BBk A 58 J8E 3 O 9 R E A
5 W £ ol B BT SRR I R A 20N A AR B Y AR
A, He 18 BB

5 45ig
5.1 ARER

A 3532 F 2 WK Bl 13 # Bootstrap ¥ , 4 #7 & 1E
A1 37 R 25 FE AE A IRUR M A B ok 4 ok 81 B S
LR R, 3 B O] 45 0% B 4R 1E FN M) 4% 2 f AR T
TE 5% W) > Ml 8 3 7 St B 32 B4R A DA R R B Rb 1
R E m A B S B R R ENEM,
LU FREERWMT .

(1) 55 & 150 37 0k £F 59 5% 2 58 B 5 4 b 8 3 4%
MEBENEMEZEm, DEEZNHSZE . EFBMNRX
REAMERL NS EN B IRFIENRERE B T4
HE W HIRERS, B W 8 F SR 4t B e
HAHRFERER, EMEFHREHG, 5 1EQH M
EZHUAEANE, 2R ERETHFEMKEE
4 lb 2 6] 3 3h Y 28 38 3 02 ok 3 R o 1] A L X —
BEEREY, SEENFMNBERBEESAEEXR,
MEHA MK RN SIEREESENTNT
BB EAEXRATELZNERBE, RESH
XEERFHGKEH AL, EHSEKMEELEETE
MEEXREZNBERES AT T HEMNAFREESEN
BitLGEXAREPHEENE/M; EF KUEHETH
PR EEARBFERANLE, B THIR
AR BT 8.

(2) & V& Q0BT P % B & BEXT & ok B 37 Si s B A
BEMERMEWR, RVULLERNEFZEELH
UHRFEERAAD TREQIHS . BRAM
R, R B 45 X 808 B9 O ok B T 4ok AR
Jr AR [ 2 AU A HR A A A — R, {H Bl BB
B ROk BT 2, M O R LA ST R
TG0 K 0 TR BB Y B R A, IR T TP 4 h
A RIFT SR T, TR EMEBRAREITAR
KA, HERPEGE, FRLRESFEKRFEZBEY
BAGEMNANEMNBERARNBEHARE. 2T
REMETRETEM S ERAMEARBE, T2W
PAGE o B 37 55 i 99 4% B BE AR K 7L IR . SCHILLING
et al. TR BT R BL, U 0 O 45 A0 R 4R FE S HA M 4
BIBK R , & 48 58 M0 45 19 7 39 BR AR K B, 4R 5 £ ok BT
S, MPFLLE, BRI A FA B FE AT M0
W4 B Mg KM% EZ M EQIR M, A
MARIE T P4 % B B ZREE RSN IR E R H.
HM, AR EM R RN, E SR EER
Ml BETF A P25 R 3R, R R A A A H SRR A
PR AE B ZHE

(3) 0198 B b 1 7 5K & 58 B 82 4 oll 81 3 51
HERPRERTPAEH. LERERELIZ
(B B 55 Bk AR X B B S 3 AR R AR R W, T B R
EHEAMEMANES., SHCEAMTEEISF
BIHT 28 P B A UUR LA B BB IR R R Y
MIRZERERA RS o (B2 5 Mg K6 S 308
SR FE A L PR A, Tk ok % 58 U B X R
e B 10 R WAL, DA O 3t ] 5 DA 0 A R T Aol W 2%
H R R B o R ICE AR U B R BT R
MAERZEREMER, LREHNREREREHE L
b BLA R0 R BT RE S R B VG B9, RS AN
PR AT RE o X T FE 30 48 R B 15 0ol 55 5+ 1L Bk
B, MiRhFE R EE. MRE SR
T IR ALAS £l LA 283X R BT R R BE A
R BT IREMAERE T QIR I B R
They el e, T H. o i X 8 AR B AT A R B
A Hik, SRR MER, TREHEER
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e op T 2R 08 B 4 ol B T SR A0 I 1 B OF & 08
A FRBCE 0 R e SE B, X 5 4K 4 W 4% R TE
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Impact of Network Characteristics and Knowledge Attribute
on Enterprise Innovation Performance

SONG Yun, WANG Jie
Business School, Sun Yat-sen University, Guangzhou 510275, China

Abstract ; Cooperative innovation is an economic phenomenon in many industries and leads to the increasing interests in academic
research. However, the existing literatures mainly focus on exploring the influence of network characteristics on innovation per-
formance from a single aspect and lack the exploration on the mechanism of the co-influence from different levels variables on the
innovation performance. As a result, the research conclusions diverged markedly.

Based on this, the study introduces knowledge attribute as an independent variable in the research framework and constructs
a mediated-moderation model of cooperative network characteristics influencing on innovation performance. The framework consti-
tutes the element of tie strength which represents the micro characteristics of network, the network density which represents the
macro characteristics of network, and the knowledge complementarity which represents the characteristics of knowledge. The
study focuses on; (DThe interaction effect of network relationship characteristics and network structure characteristies on enter-
prise innovation performance. (@The role that knowledge attribute plays in the process of network characteristics influencing en-
terprise innovation performance. Using the mature scales of network characteristics and innovation performance and the self-de-
veloped knowledge complementarity scale, a survey was conducted on the manufacturing enterprises in Guangdong province. U-
sing 321 valid sample data, we empirically test the hypotheses with hierarchical multiple linear regression and bootstrap analysis
by Spss 25.0 and Ames 22.0.

The results show that: (D'The tie strength has positive influence on the innovation performance. (2)Enterprises could promote
innovation performance through constructing a high-density network. (3)The knowledge complementarity plays an intermediary role
in the influencing process of the tie strength on the innovation performance. (#)The network density moderated the mediating effect
of knowledge complementarity in the relation between tie strength and innovation performance.

The study first advances the understanding of function mechanisms of knowledge complementarity in cooperative innovation
networks. The study also introduces network density as a moderating variable in the relationship between tie strength and knowl-
edge complementarity, and makes a beneficial exploration on the interaction mechanism of different levels of network characteris-
tics on innovation performance. In practice, our conclusion provides further clear guidance for the specific strategies that enterpri-
ses should adopt when constructing the inter-organizational cooperative innovation networks. Specifically, our findings provide
practical reference for enterprises how to construct the density of cooperative innovation network, choose cooperative innovation
partners and adjust the tie strength with cooperative innovation partners from network knowledge perspective.

Keywords : collaborative innovation network ;tie strength ; network density ;knowledge complementarity ; innovation performance

Received Date: August 4%, 2018 Accepted Date: March 30", 2019

Funded Project; Supported by the National Natural Science Foundation of China(71872188) and the Philosophy and Social Science Planning Pro-
ject in Guangdong Province( GD18CGL02)

Biography ;: SONG Yun, doctor in management, is an associate professor in the Business School at Sun Yat-sen University. Her research interests
include enterprise upgrading and reconstruct the global value chains. Her representative paper titled “The effect of firms' competence on the upgra-
ding of self-owned brand:a study based on the questionnaire analysis of Guangdong's manufacturing firms” was published in the Journal of
Guangdong University of Finance & Economics( Issue 3, 2017 ). E-mail; mnssy@ mail. sysu. edu. cn

WANG Jie is a Ph. D candidate in the Business School at Sun Yat-sen University. Her research interests include global value chains and enterprise
innovation. Her representative paper titled “ Restructuring the global value chains as a frontier of Chinese management research , based on the litera-
ture of SSCI and CSSCI(2002-2015) " was published in the Academic Research(Issue 11, 2015). E-mail:wangj296@ mail2. sysu. edu.cn [



