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Research on the Market-Oriented Ecological Protection Compensation
Mechanism in the Yangtze River Basin Based on Water Footprint

XIE Xiangxiang'?, LI Chong'?*, YANG Pei'?, CAO Yan'?, LI Wei'2, SUN Kaili'2, HUANG Zhidong'
(1. China Three Gorges Corporation, Wuhan 430014, China; 2. National Engineering Research Center for Eco-Environment
of Yangtze River Economic Belt, Wuhan 430014, China)

Abstract: To address the long-standing challenges of excessive fiscal dependence and insufficient sustainability in ecological compensation
within the Yangtze River Basin, this study proposes and develops a market-based ecological protection compensation mechanism rooted
in corporate water footprints. Focusing on 80 listed companies from five water-intensive and high-polluting industries in the basin, the
research employs water footprint theory to quantify their water resource consumption and pollution loads. By integrating the ecosystem
service value method (setting the upper bound for compensation) and the alternative cost method (setting the lower bound), and further
adjusting by corporate payment capacity constraints, a differentiated ecological compensation amount range is scientifically determined. The
results indicate that: (D The total annual water footprint of sample companies reaches 1.193 billion m?, with notable variation across sectors:
the steel industry’s footprint is highest dominated by blue water footprint, whereas other industries like paper and textiles are primarily
characterized by grey water footprint. @ The total estimated compensation amount ranges from 4.109 billion to 10.664 billion yuan. The
value gap of approximately 6.555 billion yuan reveals that engineering remediation costs cannot fully cover the loss of ecosystem service
values. (3 Comparing the data before and after adjusting for payment ability, it is found that the steel industry remains responsible for the
highest compensation, agricultural and sideline food processing, as well as the beverage and refined tea manufacturing industries demonstrate
relatively better financial resilience, while some paper manufacturers face financial constraints, underscoring the necessity for differentiated
compensation policies. Consequently, the study proposes a “Water Footprint Compensation Fund” as a core market instrument, operating
under a model of “government guidance, corporate contribution, and platform management”. This study provides a theoretical and practical
foundation for promoting a corporate-led, market-driven ecological protection compensation mechanism in the Yangtze River Basin.

Keywords: water footprint; market-oriented ecological protection compensation; ecosystem service value method; alternative cost method;

water footprint compensation fund; Yangtze River Basin
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