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Abstract

Under the “Carbon Peak and Carbon Neutrality” goals, e-commerce, as a core sector of the digital
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economy, holds significant importance in driving systemic socio-economic transformation through
its low-carbon transition. This study deconstructs the carbon footprint across the entire lifecycle of
e-commerce, revealing carbon emission characteristics and key contradictions in product production,
warehousing management, logistics transportation, delivery/returns, and waste disposal. From tech-
nological, operational, and institutional dimensions, it proposes technology-driven decarboniza-
tion pathways including intelligent algorithm-optimized logistics networks and blockchain-ena-
bled carbon tracing. Innovative operational models such as shared warehousing and circular pack-
aging are suggested, alongside institutional safeguards like carbon labeling and inclusive carbon
mechanisms. The sustainable development of e-commerce faces practical challenges including cor-
porate conflicts between short-term profits and long-term responsibilities, fragmented consumer
behaviors, and governance contradictions, requiring multi-stakeholder collaborative solutions.
This research provides theoretical frameworks and practical strategies for e-commerce’s low-car-
bon transition from a lifecycle perspective, contributing to both “Dual Carbon” goal achievement
and sustainable digital economy development.
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