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Abstract

Global climate governance has reached a “critical point”. The carbon emissions from the industrial sector account for over 70%,
among which the high-energy-consuming industries such as steel, cement, and chemical industries contribute over 60% of the
industrial carbon emissions. As the world’s largest manufacturing country, China’s carbon emissions from high-energy-consuming
industries reached 5.1 billion tons in 2020, accounting for 48% of the national total emissions. Under the constraints of the “dual
carbon” goals, high-energy-consuming industries face dual challenges of high technology substitution costs, high risks of traditional
assets being stranded, and insufficient green financial support. Existing studies mostly focus on a single technological path or policy
tool, lacking systematic coupling analysis of the technical feasibility and economic rationality. This paper first elaborates on the
relevant overview of the low-carbon transformation of high-energy-consuming industries, then specifically analyzes the technical
and economic obstacles of low-carbon transformation in high-energy-consuming industries, and subsequently conducts detailed case
analyses of typical industries from multiple aspects. Finally, it proposes specific breakthrough paths and suggestions, with the aim of
providing useful references and inspirations for related research.
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