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Abstract: Carbon management technology is an important pillar for achieving the temperature control targets of the Paris Agreement and
a key component of China's technology portfolio for achieving its carbon neutrality goals. Currently, as the demand for negative emissions
increases globally, Carbon management will play an indispensable role in proactively managing carbon dioxide emissions from existing
plants and facilities, hard-to-reduce sectors, and atmospheric legacy, but there are still some ambiguities and deficiencies in the current
scientific understanding and cutting-edge advances in the field of carbon management. This paper provides an in-depth analysis of the
connotation and extension of carbon management, technological segmentation, global cutting-edge progress, comparison of development
trends between China and the United States, and issues and recommendations. The study summarizes the definition and significance of
carbon management, technology system and carbon cycle model; discusses the breakdown of natural carbon management, active carbon
management, carbon capture, utilization and sequestration (CCUS) and carbon removal (CDR) technologies; summarizes the
current progress of global carbon management frontiers in terms of scientific consensus, technological development and international
cooperation; and compares the development of carbon management in China and the United States in terms of emission reduction
demand, technological tracking, support policies, and market investment. Finally, the study proposes corresponding measures in terms of
scientific and technological research and development, policy incentives, infrastructure, and bilateral and multilateral cooperation. This

research systematizes the global carbon management development and technological frontiers, provides reference for the advanced

WS B HA:2024-04-24; FEHEE: 2=/ DOI: 10.13226/j.is5n.1006-6772.CCUS24042401

EETE: ERK [ RREE L4 98 W5 H (42406235) 5 1535 i H0 %€ B9 H (2032302400002)

EEB o BL(1992—), T, IURRLA, BIBARER, 1. E-mail: missstaru@foxmail.com

BAMEE: £ #(1983—), L, RSB A, #E, BT, E-mail: yingwang@tongji.edu.cn

SRS, BRAR, 1, S ARREE B RS SEORETH R [J]55E5H0R, 2024, 30(10): 32-40.
YAO Yue, LYU Haodong, PENG Xueting, et al. Development trends and technological frontiers of global carbon
management[J].Clean Coal Technology, 2024, 30(10): 32-40.

32


https://doi.org/10.13226/j.issn.1006-6772.CCUS24042401
https://doi.org/10.13226/j.issn.1006-6772.CCUS24042401
https://doi.org/10.13226/j.issn.1006-6772.CCUS24042401
mailto:missstaru@foxmail.com
mailto:yingwang@tongji.edu.cn

kA R ERERAE B R SIS BOR T R

2024 4E55 10 4

deployment of China's carbon management strategic technology system and the achievement of carbon neutrality goals under the orderly

and stable transformation of the energy system.

Key words: carbon management; climate change; CDR; CCUS; technology system
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Fig.1 Carbon management technology system framework

(Modified from Carbon Management Agenda'”)
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