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Ecological efficiency evaluation and attribution analysis of urban

agglomerations in the Yellow River Basin
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(College of Urban and Environmental Sciences, Northwest University, Xi’ an 710127, China)
Abstract The urban agglomerations in the Yellow River Basin play a crucial role in preserving the environ-
ment and fostering high-quality development in this area. Improving the eco-efficiency of these urban agglom-
erations has the potential to boost their green economic growth. We approached this from the perspective of ur-
ban agglomerations and used the super-SBM model to assess the ecological efficiency of 60 cities across seven
urban agglomerations in the Yellow River Basin from 2006 to 2020. Afterward, we analyzed regional differ-
ences using the Dagum Gini index and identified the key factors affecting the ecological efficiency of urban ag-
glomerations through the panel quantile model. The results are as follows: (D Eco-efficiency has significantly
improved throughout the Yellow River Basin, including all urban agglomerations. The Hu-bao-Eyu urban ag-
glomeration and the Ningxia urban agglomeration along the Yellow River exhibited the highest eco-efficiency

levels, while the Central Plains urban agglomeration and the Lanxi urban agglomeration showed the lowest eco-
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efficiency levels. (2) The spatial distribution of eco-efficiency in the Yellow River Basin has shifted from a

" clustered distribution in low-value areas, discrete distribution in high-value areas" to a " cross-distribution

pattern with small clusters and large dispersion of high-value areas and low-value areas". (3) Overall dispari-

ties among the seven major urban agglomerations have decreased. The primary contributors to these differences

are disparities between groups and Hypervariable density. (@) Industrial structure, population density, and

openness levels constrain the ecological efficiency of urban agglomerations. In contrast, economic development

levels and technological progress are positively correlated with ecological efficiency.
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Urban agglomeration of the Yellow River Basin
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Fig.2 Ecological efficiency of seven urban agglomerations in the Yellow River Basin
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Fig.3 Spatio-temporal evolution map of eco-efficiency in the Yellow River basin
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Tab.2 Dagum Gini coefficient and contribution rate (2006—2020)
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2008 0.221 0. 029 0.123 0. 069 13.241 55.573 31. 185
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2015 0. 191 0. 031 0. 089 0.071 16.316 46. 471 37.213
2016 0. 198 0.031 0. 099 0. 068 15.777 49. 965 34.258
2017 0. 169 0. 026 0. 085 0. 058 15. 484 50. 340 34. 176
2018 0. 175 0. 029 0. 087 0. 059 16. 391 49.935 33. 674
2019 0.168 0. 031 0.059 0.078 18. 380 35.116 46. 504
2020 0.197 0. 037 0. 063 0.097 18.925 31. 836 49. 239
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Tab.3 Dagum Gini coefficient of urban agglomeration in the Yellow River Basin (2006—2020)
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2006 0. 304 0.174 0. 285 0.228 0. 149 0. 161 0. 160
2007 0.254 0. 105 0. 164 0. 167 0.138 0. 083 0. 149
2008 0.228 0. 081 0.264 0.218 0. 161 0. 141 0.121
2009 0.237 0.102 0. 149 0.124 0. 101 0. 085 0.115
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2013 0.207 0.120 0. 045 0.195 0.110 0.217 0.153
2014 0.217 0.070 0.043 0. 169 0.124 0.208 0. 148
2015 0.239 0. 021 0. 044 0.179 0.118 0. 191 0. 156
2016 0.243 0.112 0. 055 0.116 0. 106 0. 192 0. 159
2017 0.223 0.024 0.071 0. 101 0. 108 0.197 0.117
2018 0.210 0. 062 0. 068 0.104 0.125 0.158 0. 141
2019 0.216 0. 098 0. 058 0. 156 0.113 0. 169 0.153
2020 0.258 0. 048 0.019 0. 099 0.176 0. 153 0.182
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Tab.4  Average Gini coefficient of ecological efficiency among urban agglomerations in the Yellow River Basin (2006—2020)
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