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Fig.1 Development trend of enterprise-led innovation consortium
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Tab.2 Regional distribution of innovation entities in the cooperation network of enterprise-led innovation consortium

G EREL 2006—2010 4E 2011—2015 4 2016—2020 4F
CRR/E 173 203 199
X 355 N A 1R B 115(0.665) 127(0.626) 84(0.422)
£ XA VE R B 2~3 X 50(0.289) 65(0.320) 99(0.497)
4~6 X 3§ 9(0.052) 12(0.059) 16(0.080)
EETPHMAAER(Y).TR
DBFERE XN Em S, £3MET L KIBAEER R GERR LHESEH GRS &

T T Aol 7% Sk A BB 5 1A AR I 45 P BT T 1R T U X
BRAg L BEHE 44 B — b RUHE b T A A2 Sk B R
R A DX Bl A v o 0 o %k S ) O 5 B A
B0 010 o A =W By BE R 0 BE R A D LR
AT BE R R bR L b U8 e T E AL BT AR S

LI EM X R RS A ARy, B2, R
R A B AR i T A ol 22 Sk R B Bk A R X A 1
W EA BT S, 2006—2010 4E 1 2011—2015 4F,
R 0 BE S RTHE 2 B AESE 4 475 2011—2015 4F Al
2016-—2020 4F , 7 5 FIAL I B9 o0 BE G R HE 45 3 4k F



.6 BRI 5 5 0 5

2023 4

HIT 4, S 43 A Sy mt RIS = A DX Al A 2R
T IR T N AR 2 IR T R P R B 514N B S S P T
fig. XLEYR T E S AR F S e XS RE R A
. 5% 77305 B0 X 38k P9 B B IX 38k B0 3 & D . 3 TG V6 AL H
BRI A EIT & A5 B 5 W Re 01, 0F kA Sk
N7 FEER . 8= WYL R AR
=D SR P e NI e (L SR S S S i 3 A
J1. 2011—2015 4F4 A A9 2 b0 8 AT 2 3 b B
20162020 A PRIIAT 2 1A B2 45 v o0 B R 422 30T vp o B
BIHEZ S 4 8056 5 07, RILAEFF RO G 1E SR F
AL B A B R AL A AR AR ) 2% 4 i Re O O T AT
Ak a5 w550, P BH RN B AE A b 2 Sk A B B A

PRI S5 A rp BT — 5 2 Wi ) F 12 B A W o R 1Y
B BT RS — B B, VLAY A ol B
AT R BE R R B R R HE 44 B AR T 5 2 6. 1 TR B
HARIKH A7 B 0 Ko 52 AL 3 L 4 15 B R BE
1o BN =B B VB AU B b B HE A RIS 4
37 o S W X SR AR RE ) B . [RIAEL7E 4
i brile4 b EIRW 2T 1T W — B BLER 5 44 314
=B BORREHEAHT 5 M52 ) iR R

BEAh AR AT I U R VL5 W T A S Gk T (i
MLT A Z SR B B RE D BGR . BRITE L at
I =y i DT 985 71 ioll 2% Sk BIHT IR A (AT IX
YRR 3 B X TRAL DX Il A 7 A sl A S AR

x3 UFELFRAESENECFEERTERFEHOEHZ

Tab.3 Regional centrality rankings of innovation entities in the cooperation network of enterprise-led innovation consortium
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Fig.4 Regional cooperation network of enterprise-led innovation consortium
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Tab.4 Distribution and proportions of innovation entities in the cooperation network of enterprise-led innovation consortium
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Cooperative Network of Enterprise-led Innovation Consortium:
An Example of the Projects of the Shanghai Science and Technology Progress Award

Cao Yougen'?, Ren Shengce', Du Mei'
(1.Shanghai International College of Intellectual Property, Tongji University, Shanghai 200092 ,China;
2. Max Planck Institute for Innovation and Competition, Munich 80539, Germany)

Abstract: At present the scientific and technological self-reliance and self-improvement are taken as the strategic support
for national development, but the existing innovation cooperation modes, such as R&.D alliance, research consortium and
industry-university-research cooperation, are not only loosely coupled, market-driven and economic interest-oriented, but
also difficult to undertake major national missions and ensure the self-reliance and self-improvement of high-level science
and technology. The enterprise-led innovation consortium can effectively solve the problems of key technologies and cut-
ting-edge leading technologies, and is an effective way to promote the deep collaboration of industry-university-research
and the transformation of scientific and technological innovation achievements. Therefore, it is of great significance to
study the enterprise-led innovation consortium.

As a new concept, the enterprise-led innovation consortium is still in the exploratory stage.Scholars have conducted
preliminary discussions on its basic connotation, dynamic mechanism, construction paths, and performance impacts, but
there is rare research on the cooperation trend, structural characteristics and spatio-temporal network evolution of the en-
terprise-led innovation consortium. In view of this, this paper focuses on the following two research questions: What are
the structural characteristics and evolution of the cooperation network of the enterprise-led innovation consortium? What
are the spatial and organizational characteristics of innovation entities in the cooperation network of enterprise-led innova-
tion consortium?

According to the projects of the Shanghai Science and Technology Progress Award from 2006 to 2020, this paper di-
vides it into three stages according to the trends of enterprise-led innovation consortium. First, this paper uses social net-
work analysis methods to analyze the structural characteristics and its evolution of the cooperation network of enterprise-
led innovation consortium. Then, it analyzes the spatial distribution and organizational characteristics of innovation entities
in the cooperation network of enterprise-led innovation consortium from the node attribute level.

The research results show that the network scale continues to grow from the first stage to the third stage, and the
network evolves towards a more developed and connected direction; the number of core innovative entities is increasing,
and their status is becoming more prominent; traditional fields such as electricity and construction have developed the ul-
tra-large enterprise-led innovation consortia; the spatial distribution of innovative entities in the cooperation network
shows obvious stage characteristics, and gradually forms a "hexagonal" regional cooperative network, but each region has
different influences in regional cooperation; enterprise-university and enterprise-enterprise are the main cooperative modes
in the cooperative network of the enterprise-led innovation consortium.

On the basis of the above conclusions, the study presents the following practical insights. First, the analysis of the co-
operation network trend and structural characteristics’ evolution of enterprise-led innovation consortium provides the over-
all layout of Shanghai enterprise-led innovation consortium cooperation. Second, in the evolution of the cooperation net-
work of enterprise-led innovation consortium in Shanghai, the phenomenon of agglomeration and imbalance around certain
large nodes, and the decrease in the degree of cooperation between innovation entities due to rapid expansion, etc. require
the government to maintain a dynamic balance between the stability and expansion of innovation entities. Third, the re-
gional cooperation of enterprise-led innovation consortium in Shanghai has formed a "hexagonal" network with Shanghai as
the center and east, northeast, southeast, central, northwest and southwest as the fulcrums, but each fulcrum plays a
different role. Shanghai should strengthen the inter-regional exchanges to form a differentiated cross-regional cooperation
network of enterprise-led innovation consortium based on its own advantages. Fourth, the Shanghai enterprise-led innova-
tion consortium mainly relies on enterprises, especially large leading enterprises, to carry out joint research activities, and
the participation proportion of scientific research institutes needs to be improved. Meanwhile, among the existing innova-
tive cooperation modes, the "enterprise—university—institute—government" cooperation mode needs to be strengthened.
Key Words: Enterprise-led Innovation Consortium; Leading Companies; Cooperative Innovation Network; Social Network

Analysis; Collaborative Innovation



