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Comparison of water-use structural transitions between China and the United States and global implications of
China as “world’ s factory” //Huang Jinhui ">, Zhang Pengwei'*( 1. College of Environmental Science and Engineering ,
Nankai University; 2. Sino-Canadian Joint R&D Cenire for Water and Environmental Safety, Nankai University )
Abstract: Based on the China Water Resources Bulletin, *“the United States water-use assessment series” released by the
U.S. Geological Survey, and World Bank indicators at constant prices, this study constructs a comparable China- the
United States water-use series covering 1985-2024, proposes a steady-state water rebalancing (SWR) framework, and
analyzes the evolution of water-use in China in the context of its role as the “world’ s factory” and the associated global
implications. The results show that the share of industrial water-use in China declined from 20. 2% in 1997 to 16. 4% in
2024, while industrial water use decreased from a peak of 146. 2 billion m’ in 2011 to 97. 1 billion m’ in 2024,
accompanied by a cumulative 60%-70% decline in water-use intensity at constant prices. The share of residential water use
increased from 9.4% in 1997 to 15. 6% in 2024. Ecological water replenishment, which has been recorded as a separate
category since 2003, accounted for 6.4% of total water use in 2024. Total water use in both China and the United States
has peaked and subsequently declined gradually, but the underlying mechanisms differ. A substantial share of the decline
in the United States water-use represents a transfer of water-use responsibility from a water footprint accounting perspective
while the remainder reflects genuine technological water savings arising from changes in thermoelectric cooling systems and
improvements in irrigation efficiency. By contrast, China achieved absolute decoupling of water use from economic growth
while its share of global manufacturing value-added increased to approximately 28%. Water savings in China’ s industrial
sector have generated spillover benefits for consumers worldwide through virtual-water trade. Based on the SWR framework,
this transition can be characterized as a simultaneous structural reallocation among production, residential, and ecological
water uses under a relatively stable aggregate water-use constraint.

Key words: steady-state water rebalancing framework ; water-use structure; total water use; water resources productivity ;
the United States; China
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