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Abstract: Innovation is the first driving force to lead the development,and the network is the key to innovation. Based on
the cooperative patents of marine industry in coastal areas of China from 2000 to 2017,this paper constructs cooperative
innovation network of marine industry and analyzes its characteristics, structure and proximity mechanism by complex
network analysis, ArcGIS spatial analysis method and Geodetector,etc. The results show that: 1) Cooperative patents of
marine industry in coastal areas,experiencing,the germination and exploration stages,are at the stage of rapid development,
but it presents insufficient contribution rate of cooperative patents in some provinces. 2) The central node of innovation
subjects drives the radiation capacity and enhances the cooperation ability, universities are still the main force of
cooperative innovation. However,the enterprise-centric marine technology innovation system has not yet been formed,and
it needs to improve the innovative ecological environment of enterprises. 3) The structure of cooperative innovation
network of marine industry has expanded in breadth and facilitates the emergence of cooperative groups,but the overall
accessibility of network is weak and the structure is loose and unstable. 4) Cities tend to expand cooperation with others
in more and wider areas. It has strong connections with other cities in Shanghai,Qingdao, Tianjin and Guangzhou,and the
innovation ability in Beijing plays leading role. 5) Social proximity has the highest explanatory power for cooperative
innovation network of marine industry,and the interaction of proximity on the cooperation rate between cities is a kind of
bi-factor or non-linear enhancement relationship.
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Fig.2 The general information of cooperative patents and innovation subjects in coastal marine industry from 2000 to 2017
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Tab.2 Characteristic statistics of cooperative innovation network of marine industry in coastal areas from 2000 to 2017

1] A P SEEIRUE Mg ERE CPEEARRE PERERM MSEE Bl
2000—2009 134 1.388 2.269 4 1.678 0.203 0.010 0.954
2010—2014 400 1.535 4.015 9 2.440 0.239 0.004 0.953
2015—2017 602 L1671 4.618 12 4733 0.233 0.003 0.927
2000—2017 944 1.788 4.949 19 7.189 0.231 0.002 0.938
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Fig.4 Spatial distribution of cooperative innovation network of marine industry in coastal areas
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Tab.3 The explanatory power of multi—-dimensional proximities

2000—2017 2000—2009 2010—2014 2015—2017

q statistic p value q statistic p value q statistic p value q statistic p value
HbFRLR TP 0.0528 0.0096 0.1210 0.3247 0.0450 0.2522 0.0491 0.0850
ZEPR AR 0.0714 0.0147 0.1243 0.7611 0.1058 0.1319 0.0675 0.1486
Fho AR 0.1822 0.0000 0.2861 0.2884 0.3291 0.0000 0.1690 0.0000
il B AR 0.0263 0.1073 0.0617 0.5755 0.0369 0.2985 0.0245 0.3034
FEARER IV 0.0593 0.0480 0.1099 0.8462 0.1309 0.0381 0.0510 0.3451
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Tab.4 The interaction of multi—-dimensional proximities
Hh BRI ZeRAR I PaRA Slinds il 43 e FARARM:
HFRARIT 0.0528
AR 0.1313" 0.0714
AR iSiiidn 0.2366 0.2755* 0.1822
il BE 4RI P 0.0998" 0.1153" 0.2174" 0.0263
FiARARIPE 0.1239" 0.1289* 0.2385" 0.1009" 0.0593
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