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The Theoretical Logic and Implementation Pathways of
Regional Low-Carbon Energy Transition from the

Perspective of Coordinating Development and Security

Fang Jie®, Yi Jiahui”, Yan Longting’
(a: Collaborative Innovation Center for Emissions Trading System Co—constructed by the Province and Ministry,
Hubei University of Economics; b: Gemmological Institute, China University of Geosciences; c: School of Economics

and Management, China University of Geosciences)

Abstract: As China continues to pursue its carbon peaking and carbon neutrality targets while facing growing con—
cerns over energy security, the regional transition toward low—carbon energy systems has become increasingly impor—
tant for high—quality development and economic stability. This study develops an analytical framework for regional
low—carbon energy transition based on the need to balance development and security and examines its theoretical
foundations, historical evolution, and current challenges. China has made substantial progress in its low—carbon ener—
gy transition in recent years. This progress is reflected in the rapid expansion of renewable energy capacity, continued
improvements in energy efficiency, and the growing share of non—fossil energy in total energy consumption. However,
differences in resource endowments, industrial structures, and energy system conditions continue to constrain the
transition across regions. The main challenges include persistent dependence on coal, spatial mismatches between en—
ergy resources and demand centers, insufficient flexibility in the power system, incomplete energy market reforms,
limited technological and energy storage capabilities, and unresolved issues concerning the distribution of transition
costs and social equity. To address these challenges, China should maintain energy security while deepening mar—
ket—oriented reforms, pursuing region—specific transition strategies, promoting innovation in green and low—carbon
technologies, and improving social protection and just transition mechanisms. These measures would contribute to the
transformation of China’s energy system, the achievement of its carbon targets, and the advancement of Chinese mod—
ernization.

Keywords: Low—carbon Energy Transition; Balance Between Development and Security; Coordinated Regional De—
velopment
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