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from 30 provinces in China from 2010 to 2022, this study uses the entropy weight method, modified gravity model, and
social network analysis to explore the evolutionary trends of new quality productive forces in each province and the
characteristics of their spatial correlation network. The results show that the overall level rises yearly but remains
regionally uneven, with the east leading and the central region lagging. A complex spatial network centered on the east
forms; inter-provincial linkages strengthen; network density and ties rise with fluctuations; hierarchy follows an
inverted N-shape; and efficiency declines periodically. Provinces such as Beijing, Tianjin, and Shanghai occupy a
leading position in the development of new quality productive forces due to their abundant human resources and high
innovation levels, while provinces such as Ningxia and Xinjiang have relatively weak external radiation and driving
capacity. Beijing, Tianjin and Shanghai belong to the main benefit-receiving block ; Guangdong, Zhejiang, Jiangsu and
Fujian to the broker block ; Inner Mongolia, Liaoning, Hebei and Heilongjiang to the bidirectional spillover block ; and
Hunan, Jiangxi, Anhui and Guizhou to the net spillover block. The spatial correlation network of new quality
productive forces is jointly affected by multiple factors. The level of opening-up, scientific and technological
investment, and R&D intensity have positive effects on the spatial correlation of new quality productive forces; the
effects of industrial agglomeration and human capital upgrading change from negative to positive; and the role of
marketization shows a phased change of “negative-positive-negative”. These findings provide references for regional
innovation synergy and cultivating new quality productive forces across the whole country.

Key words: new quality productive forces; entropy weight method; spatial correlation network ; social network analysis
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Table 2 The development level of new quality productive forces in China’s provinces

Hh 2010 45 2011 4F 2012 4F 2013 4F 2014 45 2015 4F 2016 45 2017 4F 2018 4F 2019 4F 2020 4F 2021 4F 2022 4
Jbat 0. 389 0.432 0. 495 0. 561 0. 553 0. 626 0. 686 0.743 0.795 0. 879 0. 845 0. 943 0.993
K 0.210 0.236 0.284 0.295 0.307 0.333 0.375 0.435 0.448 0.475 0.491 0. 566 0.580
L 0. 008 0.015 0. 029 0.058 0.071 0.113 0. 127 0. 145 0.176 0. 188 0.221 0. 246 0.288
vy 0. 036 0. 054 0. 083 0. 103 0. 101 0. 151 0. 155 0. 187 0.211 0.219 0.269 0.308 0.334
S 0. 069 0. 109 0.118 0. 108 0. 126 0.193 0.227 0.241 0.276 0.310 0.313 0.362 0.376
ji 0. 087 0. 099 0.175 0. 199 0.178 0. 188 0.209 0.216 0.227 0. 249 0.288 0.330 0. 351
Tk 0.033 0. 050 0. 061 0. 103 0.117 0. 146 0.169 0. 191 0.198 0.207 0.268 0.321 0.313
Ly IAAR 0. 026 0. 052 0.073 0. 107 0.118 0. 143 0. 156 0. 167 0.188 0.212 0.239 0.290 0.299
i 0.298 0.297 0.326 0.375 0.427 0. 468 0.513 0.584 0.592 0. 606 0.718 0.813 0.877
L 0.078 0.115 0. 145 0. 166 0. 182 0.221 0.238 0.265 0.258 0.319 0.363 0.427 0. 455
WL 0. 099 0. 122 0. 161 0. 204 0. 195 0. 205 0.229 0. 255 0.281 0.317 0. 360 0.422 0. 454
T 0. 020 0. 046 0. 098 0.093 0.117 0.143 0. 130 0. 149 0.204 0.217 0.260 0.314 0.327
finya 0.070 0. 098 0. 067 0.091 0. 135 0. 162 0. 158 0.212 0.213 0.213 0.275 0.328 0.354
bANEE] 0.019 0. 030 0. 057 0.078 0. 076 0.117 0.114 0.123 0. 160 0.199 0.218 0. 256 0.282
14 0. 034 0. 060 0. 082 0. 096 0. 109 0. 156 0. 167 0.193 0.204 0.235 0.276 0.316 0. 349
N 0.014 0. 035 0. 035 0. 053 0. 088 0.079 0. 082 0. 106 0. 136 0. 162 0. 192 0.218 0.238
biEld 0. 052 0. 082 0. 103 0. 109 0.121 0.173 0.177 0.220 0.235 0.241 0.278 0.333 0.339
i) 0. 020 0. 042 0. 048 0.070 0.091 0.135 0. 149 0. 166 0. 187 0.213 0.226 0.284 0.304
I 7R 0. 065 0. 095 0. 101 0.092 0.123 0. 169 0.207 0.228 0.237 0.289 0. 344 0.403 0.434
oy 0. 020 0. 048 0. 033 0. 059 0.074 0.110 0.110 0.124 0. 137 0.179 0.223 0. 254 0.274
a3 0. 025 0. 042 0.079 0.077 0. 084 0. 136 0. 135 0. 189 0.251 0.249 0. 266 0.307 0. 346
EUS 0. 051 0. 094 0. 092 0. 101 0. 155 0. 166 0. 181 0.208 0.248 0.272 0.305 0.373 0.395
pu il 0.029 0. 055 0. 086 0. 109 0. 106 0. 146 0.139 0.173 0.222 0.252 0. 265 0.314 0.331
gl 0.015 0. 055 0.051 0. 095 0. 125 0. 126 0.129 0.172 0. 189 0. 194 0.251 0.293 0.290
PN 0. 002 0. 034 0. 042 0. 067 0. 067 0.116 0. 131 0. 155 0. 190 0.235 0.267 0.302 0.313
[ vy 0. 058 0.076 0. 095 0.122 0.121 0.207 0. 166 0.210 0.253 0.231 0.311 0. 356 0.383
Hil 0.018 0. 047 0. 063 0.079 0. 106 0. 147 0. 140 0.192 0.200 0.203 0. 260 0.291 0.297
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By 2010 4F 2011 4 2012 4 2013 4F 2014 4 2015 4F 2016 45 2017 4F 2018 45 2019 4F 2020 45 2021 4F 2022 4F
Hiff 0. 065 0.078 0. 096 0. 143 0. 161 0. 148 0. 153 0. 199 0.258 0. 268 0.323 0.352 0.393
THE 0. 064 0. 080 0. 094 0. 125 0.132 0.197 0.212 0.230 0.228 0. 255 0.343 0.378 0.398
i 0. 079 0. 119 0. 129 0.135 0. 151 0. 184 0. 185 0.243 0.257 0.246 0.295 0.332 0.355
HH 0. 068 0.093 0.113 0. 136 0. 150 0. 187 0.198 0.231 0.255 0.278 0.318 0.368 0.391
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Fig. 1  The evolution trend of new quality productivity

development level across the four major regions
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Table 3  Centrality characteristics of the spatial correlation network structure of new quality productive forces

2010 4= 2016 4= 2022 4
S Hei L Beii 0 e Beiih
B NS gy L N AR N

AA RO g s A A PO e shg A A PDE S e 4

I L RO B R PO RLE B R DB L
Jbat 6 26 170.167  90. 625 5.451 6 26 133.75 90. 625 11. 647 5 26 92. 600 90. 625 11. 647
R 1 22 0.000 78.378 5.341 2 17 7.000 65.909 11.462 2 15 5.700 65.909 11.462
bEIE(M 3 1 2.000 48.333 5.451 3 3 19.876 51.786 12.393 3 4 21.417 51.786 12. 393
vy 3 1 2.000 48.333 5.451 4 4 6.019 48.333 12. 500 5 1 6.750 48. 333 12. 500
[NEat 3 2 2.000 49.153 5.451 4 3 3.376 50.877 12. 340 2 4 3. 083 50. 877 12. 340
07 4 3 30.000  50.000 5.472 3 2 2.543 3.448 14. 146 6 1 0. 000 3.448 14. 146
0N 4 1 0.000 33.721 5.472 4 1 0. 000 3.333 16. 477 5 0 0. 000 3.333 16. 477
2op 5 0 0. 000 3.333 5.788 6 0 0. 000 3.333 14. 146 4 0 0. 000 3.333 14. 146
i 4 27 51.619  90. 625 5. 400 4 27 182.998 93.548 13.182 6 27 181.169 93. 548 13. 182
MW 3 18 12.500 67.442 5.390 3 21 84.736 80.556 13. 063 5 23 104. 650 80. 556 13. 063
WL 2 17 5.167  65.909 5.370 2 11 2.583  60.417 12. 185 3 12 2.417 60.417 12. 185
TR 4 3 15.333  50. 000 5.461 4 4 15.333 51.786 12. 446 4 4 5.936 51.786 12. 446
by 4 4 1. 500 4. 882 11.027 5 5 217.033  41.429 14.872 10 7 257.200 41. 429 14. 872
N} 7 2 11.452 4.907 11.462 6 5 257.500 52.727 14.010 5 5 224.086 52.727 14.010
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I 6 1 0. 000 4. 825 11. 111 6 1 0.250 21.014 14. 356 7 1 13.583 21.014 14. 356
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Table 5 Density matrix and image matrix of new quality productive forces

2010 4% 2022 4
Mt LA Rl R A
MrE— BRI ARI= ARPUY Md— T AR = RO Ak iR A= AR dRE— AR MRER= My
Mbe— 0.333  0.222 0.208 0.042 1 1 1 0 0.333 0.167 0.115 0.150 1 0 0 0
Mt 0.444 0.000 0.000 0.188 1 0 0 1 0.500 0.000 0.000 0.467 1 0 0 1
M= 1.000 0.083 0.054 0.008 1 0 0 0 0.923 0.026 0.103 0.015 1 0 0 0
ARERPY 0.938  0.792  0.016 0.05 1 1 0 0 0.825 0.700 0.023 0.044 1 1 0 0
RO6 FREFTS QAP MAER
Table 6 QAP regression results of new quality productive forces
A 2010 & 2012 & 2014 4 2016 4 2018 4 2020 & 2022 4

Ind; -0.208 """ -0.160 """ -0.034 -0.232 """ -0.083 " 0.219 *** 0. 059 **

Exp; 0.197 *** 0. 132~ 0.374***  0.042" 0.182*** -0.035" 0.109 ***

Seiy 0.278 *** 0.323 *** 0.350 ***  0.300 """ 0.248 *** 0. 030 0.013

Hum; 0.237***  -0.020"" -0.025""" -0.014 0.012 0.013 **~ 0.402 """

Rd; 0.567 *** 0.391 *** 0.131***  0.520 """ 0.514 " 0.328 *** 0.532 "

Mar -0. 111 0.300 *** 0.169 ***  0.317*** 0.114*** -0.014 -0. 129 ***

R? 0.914 0.933 0.926 0. 900 0.926 0.944 0.931

Adj-R? 0.914 0.932 0.926 0.900 0.926 0.944 0.931
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