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Abstract [ Objective] With the advancement of China’s "30 - 60" "dual carbon" goals, low-carbon, zero-carbon, and negative-
carbon technologies continue to emerge. Accurately assessing the development prospects of these emerging technologies and optimizing
their development pathways is crucial. Prospective life cycle assessment ( LCA) has been proven effective in evaluating emerging
technologies and guiding early-stage development, making it applicable for assessing and analyzing emerging technologies in water
treatment. [ Methods | In this paper, the existing cases of prospective LCA in the water treatment field are selected and summarized ,
including functional unit definition, system boundary delimitation, foreground and background data establishment, and uncertainty and
sensitivity analyses. [ Results] In the water treatment field, functional units and system boundaries in prospective LCA can generally
maintain consistency with conventional LCA. Foreground data establishment methods are categorized into scenario projection and
scaling effect models. However, no universally applicable approach yet exists, so selection depends on the research objective.

Background data can be enhanced through electricity mix projections to improve assessment accuracy. Prospective LCA exhibits
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significantly heightened data uncertainty, necessitating rigorous uncertainty and sensitivity analyzes to ensure result reliability.

[ Conclusion] Prospective LCA typically focuses on modeling a future time, requiring projections of functional umits, system

boundaries, foreground and background data based on anticipated technological states. Furthermore, existing prospective LCA studies

predominantly adopt traditional LCA frameworks, lacking dedicated assessment systems. There is an urgent need to develop specialized

prospective LCA frameworks and method ologies.

Keywords prospectiveness life cycle assessment(LCA) novel technology ~water treatment scale-up method
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