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Abstract

Carbon dioxide removal (CDR) technologies have become crucial for meeting the climate targets set in the
Paris Agreement. Assessing the climate benefits of CDR technologies based on quality—permanence, timing,
and removal efficiency—is essential for guiding their large-scale development and deployment. This study
establishes a framework for quantitatively assessing the climate benefits of CDR technologies, which compre-
hensively evaluates the permanence, timing and removal efficiency of five selected typical CDR technologies.
The framework obtains the true climate benefits of CDR technologies, assisting policymakers or investors
in technology selection and promoting the large-scale deployment of CDR technologies. The results demon-
strate that EW consistently shows the highest climate benefits, followed by DACCS, while BC exhibits the
lowest climate benefits. In terms of economic feasibility, AR is the most favorable. Currently, DACCS is not
economically feasible due to its high costs.
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