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Spatiotemporal Evolution Characteristics and Emission Reduction Effects of Jiaxing City's Participation in Green

Innovation Collaboration within the Yangtze River Delta: A Social Network Analysis Approach

Xiaozhang Yang, Yixiang Huang, Jingyi Ou

School of Economics, Jiaxing University

Abstract: Based on the green patent data of the Yangtze River Delta from 1986 to 2022, this paper adopts social network
analysis and grey correlation analysis to study the spatiotemporal evolution characteristics of Jiaxing’s participation in green
innovation cooperation in the Yangtze River Delta and the emission reduction benefits of green cooperation. The results
show that: (1) Green innovation cooperation in the Yangtze River Delta has gone through four stages: embryonic exploration,
scale expansion, structural adjustment and quality improvement, with gradual growth in network density and patent quality.
(2) Jiaxing has developed from a peripheral participant into an important hub of the network, and its proportion of roles as
collaborative partner and innovation originator is close. (3) Grey correlation analysis demonstrates that Jiaxing, acting as an
innovation originator in authorized invention patent cooperation, has the highest correlation with emission reduction, and
technology output plays a more obvious promoting role in emission reduction.
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A iVl K WAL SHHTR A KA RIF KA SHHTR
1986 0.0061 0.0000 0.0000 2005 0.0415 0.0195 0.0171
1987 0.0032 0.0000 0.0037 2006 0.0768 0.0341 0.0146
1988 0.0006 0.0000 0.0037 2007 0.1201 0.0280 0.0451
1989 0.0000 0.0018 0.0061 2008 0.1518 0.0555 0.0939
1990 0.0018 0.003 0.0055 2009 0.2159 0.1 0.1982
1991 0.0024 0.0018 0.0085 2010 0.3750 0.1006 0.4134
1992 0.0049 0.0012 0.0079 2011 0.4299 0.1629 0.6616
1993 0.0012 0.0018 0.0122 2012 0.7049 0.3067 0.9902
1994 0.0049 0.0006 0.0104 2013 0.9488 0.3524 1.0854
1995 0.0006 0.0030 0.0030 2014 0.8488 0.3799 0.7329
1996 0.0024 0.0030 0.0018 2015 0.9323 0.6232 0.6902
1997 0.0061 0.0006 0.0012 2016 1.0378 1.0321 0.6756
1998 0.0018 0.0018 0.0098 2017 1.5756 0.6457 0.7860
1999 0.0030 0.0024 0.0091 2018 1.9518 0.6024 1.3207
2000 0.0030 0.0024 0.0098 2019 2.7323 0.7177 1.4591
2001 0.0128 0.0073 0.0055 2020 2.8543 0.9378 1.8982
2002 0.0079 0.0018 0.0061 2021 3.7970 1.4140 2.5055
2003 0.0256 0.0061 0.0195 2022 4.7671 2.1707 3.0348
2004 0.0341 0.0177 0.0177 — -— — —
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1986 0 0 0 0 0 0 0 0 0
1987 1 0 1 0 0 0 0 0 0
1988 0 0 0 0 0 0 0 0 0
1989 0 0 0 0 0 0 0 0 0
1990 0 0 0 0 0 0 1 0 1
1991 0 0 0 0 0 0 0 0 0
1992 0 0 0 0 0 0 0 2 2
1993 2 2 4 0 0 0 0 1 1
1994 1 2 3 0 0 0 1 1 2
1995 0 0 0 0 0 0 0 0 0
1996 0 0 0 0 0 0 0 0 0
1997 0 0 0 0 0 0 0 0 0
1998 0 0 0 0 0 0 0 0 0
1999 0 0 0 0 0 0 0 0 0
2000 0 0 0 0 0 0 0 0 0
2001 0 0 0 0 0 0 0 0 0
2002 0 0 0 0 0 0 0 0 0
2003 0 0 0 0 0 0 0 0 0
2004 0 0 0 0 0 0 1 1 2
2005 7 2 9 0 0 0 1 0 1
2006 1 0 1 3 2 5 0 0 0
2007 6 7 13 4 0 4 0 0 0
2008 11 5 16 1 0 1 4 1 5
2009 11 9 20 5 6 11 4 3 7
2010 18 10 28 8 7 15 24 11 35
2011 32 24 56 14 5 19 19 20 39
2012 41 8 49 16 10 26 44 19 63
2013 43 32 75 22 14 36 53 28 81
2014 50 39 89 16 10 26 42 54 96
2015 74 51 125 37 24 61 84 87 171
2016 64 65 129 47 24 71 82 72 154
2017 127 143 270 38 29 67 97 94 191
2018 157 180 337 48 38 86 126 107 233
2019 242 258 500 36 27 63 211 189 400
2020 334 271 605 78 69 147 288 227 515
2021 401 307 708 109 95 204 363 289 652
2022 553 423 976 180 184 364 414 340 754
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