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Integrated Application of IUS Method in Water Industries under 'Carbon Neutrality'' Goals
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Abstract Against the backdrop of " dual carbon" goals in China, the water industry faces an urgent need for green, low-carbon, and
intelligent transformation, yet it grapples with issues such as low system integration, an incomplete standard system, and cross-
departmental data barriers. [ Objective] This paper aims to explore the potential for integrating the industrial-urban symbiosis (TUS)
method into China’s water industry, providing a systematic solution to support its carbon neutrality and intelligent transformation.
[ Methods] By reviewing the theoretical origins and development of the IUS method, its method ological framework was summarized,
including (1) constructing a structured technical catalog covering standardized data for resources, energy, and water; (2) establishing
a parametric hybrid input-output model to simulate material and energy flows within the system; (3) and designing a multi-dimensional
evaluation system incorporating environmental , social, and governance (ESG) principles, conducting comprehensive assessments from
technical , environmental, economic, and social dimensions. The applicability of the IUS method was analyzed based on technical

adaptability, policy alignment, and data availability within the context of China’s water industry. [ Results ]  The IUS method
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demonstrated significant application potential in the water industry, particularly in resource recovery and utilization, energy
optimization, and smart water integration. Case studies showed that this method could identify cross-sector synergies and enhance
resource cycling efficiency. However, its localized application still faced challenges such as significant regional variations, lack of
system integration standards, data barriers, and a shortage of interdisciplinary talent. [ Conclusion]  While China’s water data
infrastructure is taking shape, issues like data silos, inconsistent data quality, and imperfect sharing mechanisms persist. The TUS
method offers a scientific pathway for the water industry to integrate resource recovery, energy optimization, intelligent operations, and
low-carbon management, facilitating the transition from traditional end-of-pipe treatment to a circular symbiotic system. Future efforts
should focus on localized adaptation, including enhancing cross-departmental collaboration, improving data-sharing mechanisms, and

establishing standard systems to promote the green, low-carbon, and intelligent transformation of the water industry. Further research is

needed on dynamic model adaptability, data reliability improvement, and sustainable business model innovation.
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