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Assessing the 2030 Targets and Global Progress Gaps of Key Carbon
Neutrality Technologies

GUAN Yusheng', ZHANG Shihui?*, WANG Can'
(1. School of Environment, Tsinghua University, Beijing 100084, China; 2. School of Ecology & Environment,
Renmin University of China, Beijing 100872, China)

Abstract: The achievement of carbon neutrality relies on the rapid deployment and large-scale application of key low-carbon technologies.
However, there remains a significant gap globally between the established targets for various technologies and their actual progress. This
study develops a systematic evaluation framework covering seven key carbon neutrality technologies—renewable power generation,
electric vehicles, energy efficiency, biofuels, Carbon Capture, Utilization and Storage (CCUS), clean hydrogen, and forest carbon sinks.
By integrating international databases and policy scenario data, the study quantitatively evaluates the gap between the 2030 targets and the
current deployment progress of each technology. The results show that, globally, the target completion rates for these seven key technologies
range from 1% to 42%. Among them, energy efficiency, biofuels, and CCUS show the most lagging progress, while renewable energy and
electric vehicles have achieved scale-up growth but have not yet reached the required growth rate to meet the targets on schedule. Clean
hydrogen and CCUS technologies face dual constraints of high costs and insufficient infrastructure, while the governance and monitoring
systems for forest carbon sinks still need further enhancement. Overall, the global carbon neutrality technology system is confronted
with insufficient growth rates, structural imbalances, and investment gaps. To address these challenges, this paper suggests accelerating
technological innovation in key areas, implementing differentiated support policies, optimizing investment and financing structures, and
strengthening international collaborative governance. These efforts aim to form a systematic technological development framework, thereby
supporting the realization of global carbon neutrality goals.

Keywords: carbon neutrality technologies; target gap assessment; renewable energy; CCUS; clean hydrogen; technology policy

+ 105




