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Table 1 Analysis of carbon footprint results of complete rail
transit vehicles during cradle-to-gate and distribution stages
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Research on carbon footprint accounting methods and carbon reduction
pathways for rail transit equipment

HE Huiya, ZHANG Kailai, ZHANG Dongxu
(CRRC Zhuzhou Institute Co., Ltd., Zhuzhou, Hunan 412001, China)

Abstract: Rail transit equipment manufacturing is a major contributor to carbon emissions within the rail industry, so exploring car-
bon reduction pathways is of important significance for fostering green and low-carbon transformation across the sector. In this study, a
product carbon footprint evaluation methodology was developed for rail transit equipment, based on a life-cycle assessment (LCA)
framework. Using the "Carbon Keeper" LCA platform, ten typical types of rail transit equipment were quantitatively assessed for their
carbon footprints. From an systematic analysis of structural characteristics in their carbon emissions, corresponding carbon reduction
pathways were established. Study results show that raw material acquisition and product manufacturing are the primary sources of car-
bon emissions during the cradle-to-gate and distribution stages. On this basis, this paper proposes a hierarchical carbon reduction path-
way framework: (1) prioritize green procurement and eco-design of raw materials, centering on supply chain collaboration; (2) focus on
production improvements through clean processes and energy mix optimization; (3) implement structural improvements in logistics and
transportation as supplementary measures. This framework provides a systematic and feasible action plan for energy conservation and
carbon reduction in rail transit equipment manufacturing.

Keywords: rail transit equipment; life-cycle assessment; product carbon footprint; carbon reduction pathway
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