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Measurement, difference source and spatial-temporal evolution of green
transformation efficiency in resource-based cities of Yellow River basin

Yang Yikang, Jiang Yuqi
(School of Business, Shanxi Datong University, Datong, Shanxi 037009, China)
Abstract: [Objective] The spatio-temporal differences, sources and evolution characteristics of the green
transformation efficiency of resource-based cities in the Yellow River basin were analyzed, in order to provide
references for promoting the integrated and coordinated advancement of the green transformation and high-quality
economic developments in the region. [ Methods] Based on statistical data from 37 resource-based cities during
2013 to 2022, a super-efficiency slack-based measure (SBM) model was selected to evaluate the level of green
transformation efficiency, and the Dagum Gini coefficient was also used to analyze the different sources. The
evolution characteristics of green transformation efficiency were revealed using the kernel density estimation
method. [ Results] @ The green transformation efficiency of resource-based cities in the Yellow River basin was
steadily improved, showing the characteristics of ‘slight increase then rapid improvement’. @ The spatial
heterogeneity of the green transformation efficiency of resource-based cities in different regions was obvious. The

green transformation efficiency of downstream resource-based cities was higher than that of upstream and midstream
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cities. The regional differences were the main factor affecting the overall differences. @ The gap in the efficiency of

green transformation among resource-based cities in different regions was narrowed significantly; however, the

difference in the efficiency of green transformation in the downstream cities was smaller than that of middle and

upstream cities. [ Conclusion] Resource-based cities in different regions of the Yellow River basin need to enhance

regional cooperation, focusing on the radiation and driving effect of core cities with higher green transformation

efficiency, formulating differentiated paths, to achieve the coordinated advancement of green transformation and

high-quality development of resource-based cities and high-quality development in the Yellow River basin.

Keywords: green transformation efficiency; spatial-temporal evolution; resource-based cities; Yellow River

basin
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Fig.1 Geographical regions of resource-based cities in Yellow River basin
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Table 1 Evaluation index system of green transformation efficiency regions of resource-based cities in Yellow River basin
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Fig.2 Green transformation efficiency in different regions
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Table 2 Dagum Gini coefficient of green transformation
efficiency in different regions

P XK FES
gy EWE F— Fl—
REM g g pg L0 L i
EREOBWECRWEOPE Cah v T

2013 0.214 0.119 0.143 0.068 0.184  0.201  0.247
2014 0.207 0.118 0.146 0.064 0.181  0.199  0.249
2015 0.196 0.122 0.142 0.065 0.180  0.198  0.246
2016 0.191  0.116 0.139 0.062 0.181  0.193  0.245
2017 0.186 0.113 0.139 0.058 0.180  0.197  0.243
2018 0.177 0.112 0.135 0.056 0.177  0.195  0.239
2019 0.168  0.110 0.132 0.057 0.176  0.193  0.235
2020 0.152  0.106 0.127 0.050 0.171  0.188  0.227
2021 0.131 0.101 0.120 0.046 0.168 0.182  0.214
2022 0.108 0.095 0.116 0.043 0.162  0.177  0.200
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