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Under the Dual Carbon Goals: Optimization of the Entire
Mobile Communication Chain from Infrastructure to
Operations

Jiabao Liu
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Abstract

As the “dual carbon” goals become a global sustainability priority, the mobile communications industry—a high-energy-consuming
sector—faces critical challenges in achieving full-chain decarbonization to drive emission reduction and green development. This
study examines the entire “infrastructure-operation” lifecycle of mobile networks, first analyzing energy consumption patterns in base
stations, data centers, and transmission networks, while identifying emission reduction potentials in network operations, resource
allocation, and user services. It then proposes comprehensive decarbonization strategies through hardware upgrades, technological
optimization, and management coordination. By examining domestic and international telecom operator case studies, the research
validates the feasibility and emission reduction effectiveness of these solutions while addressing current challenges including
technical costs and standardization coordination. The findings provide theoretical insights and practical guidance for the mobile
communications industry to achieve its dual carbon targets and build a sustainable communication ecosystem.
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