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Rising Global Innovative Centers: The Evolution of Chinese Cities in Global Inter-
urban Scientific Collaboration Networks
CAO Zhan, PENG Zhenwei

Abstract: A city's positioning in the global scientific collaboration network is a
direct reflection of its hub function and control power in the global scientific
landscape. The study analyses the development trajectories and geographical
processes of the global interurban scientific collaboration networks (GISCNs) for two
periods of 2002—2006 and 2014—2018 among 526 major cities (including 44 major
Chinese cities) based on co-published data from the Web of Science with a
particular focus on the changing paths and spatial features of Chinese cities. We
draw the following conclusions: (I) The gravity of global interurban scientific
collaboration network has shifted from the Europe-North America duopoly towards
Asia-Pacific in general and the rise of China is particularly visible. Most Chinese
cities have witnessed significant connectivity gain in the network, but only a few
can qualify as top global innovative centers with stronger network dominance; 2
The wholesale rise in connectivity of Chinese cities is nonetheless geographically
uneven, as cities along the east coast and the Yangtze River and those within the
central plain have gained more significantly than cities in other parts of China. The
changing positioning of the Chinese cities in the network are broadly in line with
the historical trajectories and development trends of the Chinese economic
geography; (3 The evolution of cities in the GISCNs exhibits a identifiable self-
reinforcing "Matthew Effect", which can be attributable to the "space-dependent”
feature of knowledge production and the "preferential attachment" mechanism in
knowledge collaboration.

Keywords: global innovative centers; global interurban scientific collaboration

networks; evolution patterns; Chinese cities
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Fig.1 Toy model for construction of the interurban

scientific collaboration network
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Fig.2 The spatial configuration of urban network connectivity (2002—2006)
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Tab.1 Standardized connectivity changes of Chinese

cities
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Tab.2  The 25 most connected cities in the global in-
terurban knowledge collaboration networks
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Tab.3 25 most connected Chinese cities
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3 | kg 21.58 2L 36.71
4 | Fis 14.54 AL 29.92
5 | AhE 12.51 SN 29.11
6 | B 11.30 A 20.86
7 | ® 10.24 s 18.89
8 | )M 7.67 HI 18.40
9 | A 7.05 rrd 17.40
10 | BT 6.97 LAl 12.09
11| K 6.11 TR 10.91
12 | e 5.89 (IS 10.05
13 | %M 5.77 K 9.79

14 | RS 5.61 BT 8.42
15 | W% 5.43 Kb 8.04
16 | A 473 il 6.93
17 | M 4.51 ER 6.35
18 | Kf 4.48 K 6.18
19 | Kb 4.30 A 6.05
20 | HFEd 4.10 = 5.87
21 | K 3.47 IR 5.86
22 | MA/REE 3.32 L 5.59
23 | B 277 I 5.31
24 | 2.53 k] 5.19
25 | K 233 Kt 4.70
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Fig.5 The spatial configuration of network connectivity of Chinese cities (2002—2006)
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Fig.6  The spatial configuration of network connectivity of Chinese cities (2014—2018)
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Fig.7 The standardized network connectivity change of Chinese cities
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