44 2

Vol. 44 No.2
2023 2 Science Research Management February 2023
11000 —2995(2023) 02 —-011 -0116 DOI: 10. 19571 /j. enki. 1000 —2995.2023.02.013
1 2 1
(1. 200444
2. 200092)
1985—2018 42
U ; N
» F207 TA
0 5 6 7 8
1 9
2 10
2019 N § ~
) "
3 . 12
4
13

12020 -07 -06; 12021 -01 -03.

”(21&ZD130 2021. 12—2025. 12) ; 2021

”(21FGLB024 2021. 10—2024. 10) .
(1983—) () :

(1995—) ()

(1994—) ()

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



°117-

15-16
17
18
17
1 o 31
( ) 14
(IPC 4 ) 2
21
1
Figure 1 Schematic diagram of the interdependent 2

multi - layer network

1.1 Hla:
L11 U :
Hl1b:
o Hle
Hl1d:
. . ; (2)
(1)

21

22

23

24

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



*118- 2023
2
26
32
27
21
33
28 21
Hle:
H1f:
o H2:
1.1.2 ( H2a) ( H2D) . (H2c) (H2d) .
( H2e) ( H2f)
29
H3:
( H3a) . ( H3Db) . ( H3c) . ( H3d) .
0, (H3e) ( H3f)
31 2 .
2
Figure 2 Conceptual model
1.2
1985—2018 189 558
o 26 428
42 1985—2018
N N 2

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



2 : *119-

* . 19872018 t-1 t
1985—2016 o o
Brennecke " %
Fleming " o
: Freeman * N
N
; Guan "' o« Do
t-1 t 1 o
1
Table 1 Description of main variables
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USH J 7
USH, = ) KSH,
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ve uc, = Y KC,
UE t-1 t
us t—1 t
RC RC,=N,(N, )
RSH RSH, = Y. (1 -3 py,m,)
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ucc
GbP  ( » GDP
uTep »
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B ~Bis 1 Bio ~Ba
N N N o 0;, &y °

E(]CIP|E)L., Xi/fz) =exp (9,, +6,UD;,_, +B,UU;,_, 2
+B;USH, ,_, +B,UC, ,_, +B;UE; ,_, +BsUS,;,_, +B,RC; ,_,
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2
Table 2 Descriptive statistics and correlation analysis of variables
1 2 3 4 5 6 7 8 9 10 11 12
1 ICIP 1
2 UD 0.296 1
3UU 0.251%  —0.6277* 1
4USH  0.092*%* 0.482%" 0.056** 1
5UC 0.199* 0,535 0.133™* -0.345*** 1
6 UE 0.314™7  0.822™%  0.604™* 0.378 0.543™ 1
7 US 0.493* 0,752 0.592"* 0,313 0.530™ (.8287* 1
8 RC 0.1797  0.539™%  0.135™* 0.629™ 0.756™ 0.520™* 0.547* 1
9RSH  0.325% 0.480™ 0.214™* 0.549™  -0.007 0.456* 0.511° 0.771 1
10 UTP  0.4117°%  0.467™ 0.183% 0.416™* 0.576™ 0.453™ 0.5327" 0.637™* 0.773* 1
11 GDP  0.313™%  0.5817 0.283™* 0.426™% 0.620™ 0.590™* 0.697™* 0.656™ 0.519** 0.528™** 1
12UCC  0.7517 0.538™* 0.453™ 0,183 0.368™* 0.600™ 0.839™ 0.385™* 0.463™ 0.518™* 0.611™ 1
37.270 1.330 -2.560 0.220 2.011 0. 060 0.040 5. 820 3.750 3.435 0.878  13.200
150. 488 2.644 0.824 0.272 2.119 10. 047 10.037 6. 883 4.426 3.568 0.680  28.585
B p<0.01 ** p<0.05 " p<0.1 .
2.2 i M4 ~M5.M7 ~ M8
Hlb.Hlc.Hle.HIf
3 4 o 3 M1 N ; M6
Hid
o M2 ~ M3
U Hla 0
3
Table 3 Regression analysis results of the relationship between university knowledge network
and industry — university collaborative innovation performance
M1 M2 M3 M4 M5 M6 M7 M8
36.293** 37.656** 6.351 21.112 194. 690 * * * 0.577 -8.799 -36.586* "
UTP 0. 001 *** 0. 001 *** 0. 001 *** 0. 001 *** 0. 001 *** 0. 001 *** 0. 001 *** 0. 001 7
GDP -0. 003 *** -0.003 *** -0. 002 *** -0.003 *** -0. 003 *** -0.003 *** -0. 003 *** -0. 002 ***
uce 4.598 *** 4.672%* 4.965*** 4. 665 *** 4. 681 *** 4.571 4. 725 5.773 %%
ub —10.4217% 57,468
UD? -35.250 %
uu 1. 820 %%
USH 28.472%*
uc -2.173
UE 2.3167%
Us 5. 875 %%
R? 0. 651 0. 653 0. 660 0. 660 0. 652 0. 649 0. 658 0.674
R? 0. 639 0. 640 0. 648 0. 649 0. 640 0. 637 0. 646 0. 663
F 434.870 378.710 303. 810 365. 400 349. 740 431. 190 360. 850 392.570
Re Re Re Re Fe Fe Re Re
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4 M9 ~Ml13 M14 ~ M18 H3a.H3c. H3f . M15 ~ M16
(B=0.134 p<0.1) .
. M9 ~ M13 (B=0.158 p<0.05)
(B=11.278 p<0.01) . H3b.H3e 3,
(B=0.391 p<0.01) . (B=4.417 p<0.05) ., 2.3
(B=0.159 p <0.01) (B=0.335 p<0.01) ( 1999—2018 )
H2a. ( 1)
H2b.H2c.H2e.H2f ; M14.M16 M18 5 6 o
(B=-0.481 p> 5
0.1) . (B=2.241 p>0.1) (B=-0.136 6
p <0.01) .
4
Table 4 Testing results of the moderating effects of regional collaborative networks
M9 M10 Mi1 MI2 Mi3 Mi4 MI5 M16 M17 MI8
14.078 11. 849 24. 622 2.761 21.297 5.791 19.831  32.46** 4.689  —40.460**
uTp 0.001%* 0,001 0,001  0.001* 0,001 0.001**  0.001** 0.001** 0.001°* 0.001**
GDP —0.002%* 0,002  -0.003** -0.002°* -0.002** -0.002** -0.003™* -0.003™* -0.003"* -0.001*"*
ucc 49827 47957 4,666 5.5867F 47447 5.131°F 51107 4.638™F 5.7657F 4,749
RC 3,827 1104 —4.997%F  —1.002 -0.081
RSH 0.161 -0.372  -3.550**  -0.950 —0.462
UD 7.115 55. 885 ***
up? -9.438 —33.441 7
UD* RC  11.278***
UD** RC  —5.053***
uU 0.475 1. 356 ***
UU* RC 0. 391 ***
USH -3.552 5.385
USH* RC 4.417*%
UE 1.018* * 1.475%*
UE* RC 0. 159
US 2,724 6.327%%
US* RC 0. 335
UD* RSH -0.481
UD?** RSH -0.0926
UU* RSH 0.134"
USH* RSH 2.241
UE* RSH 0.158**
US* RSH -0.136**
R? 0. 670 0.672 0.657 0. 661 0. 684 0. 660 0. 662 0. 653 0. 639 0. 670
R? 0. 658 0. 660 0. 644 0. 649 0.673 0. 648 0. 650 0. 640 0. 647 0. 664
F 213.090 276.210 255. 870 262. 620 295.110 202. 570 263.250 250. 770 259. 350 282. 590

Re Re Re Re Fe Re Re Re Fe Re
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3

Figure 3 Diagram for the moderating effects of regional collaborative networks
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5
Table 5 Robustness test results of the effect of university knowledge network
on industry — university collaborative innovation performance
M19 M20 M21 M22 M23 M24 M25 M26
59. 604 37.656** 9.950 46.571 45.564 -1.256 29. 460 -6.651
UTP 0. 001 *** 0. 001 *** 0. 001 *** 0. 001 *** 0. 001 *** 0. 002 *** 0. 001 *** 0.001 %
GDP -0. 003 *** -0. 003 *** -0. 003 *** -0. 003 *** -0. 003 *** -0. 004 *** -0.003***  —0.002
ucc 4. 667 *** 4,372 5.059 % 4.896** 4.703 %+ 4. 660 *** 4,759 5.731 7%
UD —17.4217%%  104.407**
uD? —52.2807
uu 2,291 %%
USH 20.612%*
ucC -1.733
UE 2.278 7%
us 5.9137%%
R? 0. 681 0. 653 0. 684 0. 681 0. 682 0. 676 0. 682 0. 687
R? 0. 659 0. 639 0. 661 0. 659 0. 659 0. 654 0. 659 0. 666
F 150. 930 378.710 102. 020 120. 790 121. 100 146. 170 121. 060 125. 540
Re Re Re Re Re Re Re Re
6
Table 6 Robustness test results of the regional collaborative networks
m27 M28 M29 M30 M31 M32 M33 M34 M35 M36
54.588 25.680 32911 681.619%*  2.146 -17.054  812.101**  764.893 2,146 681.619**
LITP 0 (X)l K*kk 0 (X)l KKk 0 m K*kk 0 (X) *kk 0 (X)l *kk 0 (X) K*kk 0 (X) *kk 0 (X)3 K*kk 0 (X)l *kk 0 (X:B K*kk
GDP —0.0027*  —0.0027" -0.003 -0.002** -0.002 -0.003* -0.003" -0.003"* -0.0027 -0.002**
ucc 50767 5.116™  4.729™F 54847 55197 4,998 50397 48527 55197 5.484%
RC -4.912 1.413 -3.7177 -1.645 2.109
RSH 3.021 6.001" -3.174%*  0.476 -2.981"
uD —-34.677 153.294**
un? 7.443 -67.590 %
UD* RC 13.069* *
UD** RC  -5.773**
uu -0.236 -3.427%%
Uu* RC 0. 423"
USH -3.552 5.385
USH* RC 4.417%F
UE 0.782 -1.5%
UE* RC 0.134"
Us -1.333 7.069 7
US* RC 0. 509 ***
UD* RSH -8.818
UD** RSH 2.879
UU* RSH 0. 667
USH* RSH 2.241
UE* RSH 0.354"
US* RSH -0.233"
R? 0. 659 0. 666 0. 663 0. 665 0. 662 0. 661 0. 660 0. 660 0.671 0. 663
F 120. 790 125. 540 68.910 89.510 88. 150 102. 020 121. 100 121. 060 72.320 91. 190
Re Re Re Fe Re Re Fe Fe Re Fe
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Research on the influence of university knowledge network on the
industry — university collaborative innovation performance

Wang Haihua' Du Mei® Liu Zhaocheng'
(1. School of Management Shanghai University Shanghai 200444 China;
2. Shanghai International College of Intellectual Property Tongji University Shanghai 200092 China)

Abstract: With the rapid development of science and technology innovation has become an important driving force to promote
high — quality economic development. As an important innovation model in the national innovation system industry — university
collaborative innovation plays an important role in promoting the implementation of the strategy of strengthening the country
through science and technology. In the process of collaborative innovation universities play a key role in promoting collaborative
innovation and enhancing national innovation strength. Therefore how to improve the knowledge management ability of universi—
ties enhance the development of industry — university collaborative innovation and then heighten the overall innovation ability of
the country has become a common concern issue in research and practice of innovation. Meanwhile industry — university collabo—
rative innovation is not only affected by the university knowledge networks but also affected by the regional collaborative net—
work. In addition the university knowledge network is no longer limited to the static network structure but also includes the net-
work behaviors and activities which is a dynamic process.

Based on the perspective of dependent multi — layer network this paper uses the invention patents data applied by the Double
First — Rate Universities from 1985 to 2018 to construct a multiple network research framework including university knowledge network
and regional collaborative network. Among them the university knowledge network and the regional cooperation network are formed by
31 provincial - level regions in China and university knowledge elements respectively. Further the dependent variable is the industry
— university collaborative innovation performance that is the total number of patents jointly applied for by the Double First — Rate Uni—
versities every year. The independent variables are the static characteristics of university knowledge network which are the diversity
uniqueness structural holes and centrality of university knowledge network and the dynamic characteristics of university knowledge
network which are the expansion and stability of university knowledge network. The moderating variables are the centrality and struc—
tural hole of regional cooperation network. At the same time the number of university cooperative enterprises the level of regional e—
conomic development and the number of scientific and technological papers published by universities are taken as control variables.
Therefore based on the social network theory and resource —based view this paper constructs the time — fixed negative binomial re—
gression model by using Stata 16.0 to analyze the impact of static and dynamic characteristics of university knowledge network on indus—
try — university collaborative innovation performance and the moderating effect of regional collaborative network.

The results show that the diversity of university knowledge network has a significant inverted U — shaped effect on industry —
university collaborative innovation performance; the uniqueness structural hole expansion and stability of university knowledge
network have a significant positive impact on the industry — university collaborative innovation performance; the structural hole of
regional collaborative network has a positively moderating effect between the uniqueness expansion of university knowledge net—
work on the industry — university collaborative innovation performance; the centrality of regional collaborative network has a posi-
tively moderating effect between the diversity uniqueness structural hole expansion stability of university knowledge network
and industry — university collaborative innovation performance.

The theoretical contributions of this paper include two aspects: Firstly this study expands the impact of static characteristics
of university knowledge networks on industry — university collaborative innovation performance by considering positive or negative
direction. It also makes up for the inadequacy of exploring the relationship between university knowledge networks and university
— industry collaborative innovation performance only from a single level. Secondly from the perspective of interdependent multi
— layer network university knowledge networks regional collaborative network and industry — university collaborative innovation
performance are integrated into one research framework to enrich social network theory.

Based on the empirical analysis this paper puts forward some suggestions for the behavior of universities. Firstly universi—
ties should improve the knowledge network structure expand their own knowledge coverage areas comprehensively utilize diverse
knowledge and unique knowledge promote interdisciplinary cross integration enhance their knowledge reserve and knowledge re—
organization ability and create valuable heterogeneous knowledge resources to improve the efficiency of industry university collabo—
rative innovation. Secondly universities should take into account the advantages of disciplines and emerging disciplines develop e—
merging technologies such as artificial intelligence and blockchain and promote the dynamic improvement of knowledge base so as
to break through the limitations of existing knowledge rigidity on innovation ability. Finally universities should give full play to
their regional advantages find the driving point from the regional innovation policies excavate the policy support and innovation
guarantee mechanism provided by the region and cooperate with the government and enterprises through project cooperation.
Keywords: interdependent multi — layer network; university knowledge network; regional collaborative network; industry — uni—

versity collaborative innovation performance



