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Figure 1 List of critical metals for the European Union, the United States, and China
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Figure 3 Critical metal industry chain
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Figure 4 Influencing factors for carbon emissions of critical metal industry chain
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Figure 5 Driving mechanism for carbon emissions of critical metal industry chain under clean energy transition
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Figure 6 Methodological framework for identifying the carbon emission trends of critical metal industry chain
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Figure 7 Carbon emission reduction pathways for critical metal industry chain under clean energy transition
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A review and prospect of research on carbon emissions from
the critical metal industry chain under clean energy transition

ZHU Xuehong"?, LI Shuangmei"?, ZENG Angi**
(1. School of Business, Central South University, Changsha 410083, China; 2. Institute of Metal Resources Strategy, Central
South University, Changsha 410083, China; 3. School of Marxism, Central South University, Changsha 410083, China)

Abstract: [Objective] Under the background of achieving global carbon neutrality, clean energy
technologies are booming and the demand for critical metals and the industrial carbon emissions
will rise sharply. [Methods] To further clarify the driving mechanism, methodological framework,
and carbon emission reduction pathways of the critical metal industry chain under the clean energy
transition, this study systematically reviewed and integrated the relevant research from the
perspectives of systematic nexus and the whole industry chain. [Results] We found that clean
energy transition induces the terminal demand for critical metals from the demand side and reduces
the carbon emission intensity from the supply side, which jointly drive the industrial carbon
emissions; it is required to integrate a variety of methods and models to calculate and predict the
carbon emissions of the critical metal industry chain, and we should select suitable research
methods according to the research objects; existing research mainly focuses on carbon emission
reduction pathways in the smelting and recycling stages, and has not systematically identified the
pathways from the viewpoint of the whole industry chain yet. [Conclusion] In the future, based on
the metal-energy-carbon nexus theory and integrated methods, it is necessary to further verify the
internal mechanism and study the trends of carbon emissions in the critical metal industry chain.
Furthermore, it is essential to systematically design and identify the carbon reduction pathways
from the whole industry chain with the “China factor” incorporated, providing a realistic basis and
decision-making reference for achieving the goal of carbon neutrality.

Key words: clean energy transition; critical metals; carbon emissions; systematic nexus perspec-

tive; whole industry chain
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