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Fig. 1 Construction of an evaluation index system for green productivity in resource-based regions based on the DPSIR framework
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Fig. 2 Evolution trend of green productivity development levels in resource-based cities
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Fig. 3 Heatmap distribution of green productivity development levels in resource-based cities in China
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Fig. 4 Type differences and source decomposition of green productivity development levels in resource-based cities
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Table 3 Obstacle degree of each indicator for green productivity development levels in resource-based cities in China

AR X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11

2008 0.149871 0.517997 .000012 0.000282 0.070308 0.101296 0.001025 0.000000 0.000000 0.068245 0. 090965
2009 0.130438 0.451563 0.000010 0.000226 0.057345 0.088284 0.000869 0.043702 0.092633 0.055682  0.079249
2010 0.130206 0.451857 0.000010 0.000243 0.057404 0.088215 0.000752 0.043814 0.092707 0.055675  0.079116
2011 0.129502 0.453055 0.000010 0.000264 0.057585 0.087736 0.000846 0.043910 0.093003 0.055815  0.078275
2012 0.128665 0.453557 0.000009 0.000258 0.057647 0.087748 0.000939 0.043997 0.093100 0.055868  0.078212
2013 0.127796 0.453925 0.000010 0.000260 0.057701 0.087814 0.001178 0.044031 0.093235 0.055913  0.078136
2014 0.127620 0.455245 0.000009 0.000244 0.057817 0.087762 0.001244 0.043761 0.092488 0.056060  0.077750
2015 0.127146 0.455419 0.000008 0.000222 0.057811 0.087587 0.001315 0.043672 0.093504 0.056066  0.077251
2016 0.125992 0.456670 0.000007 0.000165 0.057957 0.087309 0.001342 0.044307 0.093643 0.056224  0.076384
2017 0.124050 0.454029 0.000007 0.000137 0.059558 0.086172 0.001345 0.045637 0.096601 0.057897  0.074567
2018 0.122039 0.451330 0.000008 0.000149 0.059324 0.084953 0.001399 0.047407 0.100349 0.060141  0.072900
2019 0.123337 0.451861 0.000007 0.000148 0.061390 0.084161 0.001400 0.046967 0.099522 0.059608  0.071599
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AR X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11
2020 0.124623 0.461538 0.000007 0.000146 0.058578 0.085262 0.001593 0.044384 0.094972 0.056870  0.072028
2021 0.125776 0.462166 0.000006 0.000140 0.058658 0.084486 0.001253 0.044448 0.095064 0.056921  0.071083
2022 0.125997 0.464038 0.000007 0.000141 0.058999 0.082991 0.001513 0.044716 0.095541 0.056686  0.069371
2023 0.123632 0.458718 0.000008 0.000153 0.061717 0.081543 0.001502 0.046359 0.100069 0.059895  0.066403
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Abstract: Based on an elaboration of the connotation of green productivity and the DPSIR framework, this
paper constructs an evaluation index system for green productivity development. Using the entropy meth-
od,Dagum Gini coefficient,and obstacle degree model,it measures and analyzes the spatio-temporal evolu-
tion, type differences,and obstacle factors of green productivity development in resource-based cities from
2008 to 2023. The findings reveal that: (1) The green productivity development level of resource-based cit-
ies has been continuously improving, with an average annual growth rate of 13. 6% from 2008 to 2023,
presenting a phased characteristic of “steady growth-slowdown-acceleration.” (2) Different types of re-
source-based cities all show an upward trend in green productivity, but with significant divergence. The av-
erage annual growth rate of growing cities is much higher than that of the other three types, while the
growth momentum of mature and declining cities is relatively weak. (3) The overall difference in green pro-
ductivity development levels among different types of cities is expanding.and the source of the difference is
gradually shifting from being dominated by transvariation density to being dominated by net inter-type
differences. (4) The innovation intensity of new-generation information technology is the main obstacle fac-
tor restricting green productivity development. From a dynamic perspective,the constraining effect of envi-
ronmental quality improvement on green productivity is gradually increasing, while the constraining effects
of the level of high-end development of resource industries and the intensity of support for green innovation
have weakened.
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