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This study examines the life cycle impacts of the shift to electric vehicles (EVs) as part of the post—-COVID green
recovery. While previous LCA studies focused mainly on greenhouse gases, this research comprehensively
evaluates the impacts on climate, human health (PM2.5), natural capital (nickel), child labor (cobalt), and resource
depletion (copper), using economic indicators. Life cycle assessments for various vehicle types in Japan (2030)
showed that plug—in hybrid vehicles (PHEVs) had the lowest impacts, followed by battery EVs (BEVs), hybrid EVs
(HEVs), and internal combustion vehicles (ICVs). The results differed from European studies due to Japan’s
shorter driving distances and energy mix. Additionally, the study developed a novel method to evaluate social
impacts from a life cycle perspective, quantifying human capital loss due to child labor in cobalt, nickel, and copper
mining. In some regions, the human capital loss exceeded the added value of batteries. The research, supported
by Japanese automakers, raised awareness of LCA’s importance and led to a new project supported by the
Cabinet Office. From 2024, the scope expanded to include ecosystem—focused footprints, in collaboration with
major companies like Toyota and Honda. (185 words)




