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Abstract: Based on data on bio-resource consumption, energy consumption, and socio-economic development in the
urban agglomeration of the middle reaches of Yangtze River from 2010 to 2022, this paper calculates the ecological
footprint; classifies sustainability using the three-dimensional ecological footprint model; constructs an LMDI model to
identify the main driving factors of the ecological footprint; and finally analyzes regional differences in these main
factors using the Gini coefficient and the Theil index. The results show that; 1) the ecological footprint of the urban
agglomeration is characterized by “low footprint, low carrying capacity” , and the per-capita ecological footprint (1. 223
hm’/person) is far below the national level (3.737 hm’/person); 2) the ecological carrying capacity of the urban
agglomeration shows a slight continuous decline from 2010 to 2022, energy land is the dominant component of the
ecological footprint, accounting for more than 90% in industrial cities such as Pingxiang and Xinyu, while ecological
carrying capacity is mainly composed of forestland and cropland but is unevenly distributed spatially; 3) matrix
classification based on ecological footprint breadth and depth shows that during the study period, cities such as Xiantao
and Tianmen improved from low sustainability to a medium level, whereas technology-intensive heavy industrial cities
such as Wuhan and Ezhou remain unsustainable. Overall, central cities show stronger sustainability, and northern
cities exhibit significant improvements; 4) LMDI decomposition further reveals that economic growth ( contribution rate
45.3% ) and technological progress ( contribution rate 38. 7% ) are the main drivers of ecological footprint expansion.
Technological progress does not, on the whole, curb ecological pressure, indicating that resource demand from
industrial expansion offsets the benefits of green technology. This suggests the current technological path still relies on a
high-energy-consumption model, while the effects of population and land structure are relatively small; and 5) analysis
of regional techno-economic differences indicates that the spatial distribution of technological resources was highly
concentrated before 2015 ( Gini coefficient 0. 76 ), but subsequently improved as technology diffused and secondary
cities upgraded their industries. Economic disparities declined steadily overall and tended to balance especially after
2020, confirming the positive role of regional coordination policies in promoting economic integration.

Key words: The urban agglomeration of the middle reaches of Yangtze River; three-dimensional ecological footprint;

ecological carring capacity; LMDI model; regional difference
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Table I Main socio-economic indicators of the urban

agglomeration in the middle reaches of the Yangtze River in 2023
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Table 3 Ecological footprint dynamic decomposition of the urban agglomeration in the

middle reaches of the Yangtze River during 2010 —2022
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