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Abstract By applying the probabilistic benefit-cost analysis with Monte Carlo simulation, this study reveals the
energy- and life-cycle climate and pollution-related health impacts, and various social costs in China of gasoline-
to-electric vehicle (GV-to-EV) substitutions. Key factors influencing these estimates are also elicited. Results
indicate that a GV-to-EV substitution can annually achieve benefits of 324 yuan on climate, 343 yuan on health,
and 4315 yuan on energy savings in the energy cycle under current technical conditions and the dynamics of power
grid development. However, these benefits are offset by the incremental manufacturing cost (16000 yuan/car-year),
and the social welfare improvement over the life cycle is negative in the short run. This study highlights the impor-
tance of prioritizing GV-to-EV substitutions only in areas with high health, climate, and energy-saving benefits.
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Table 1 Typology of energy-cycle costs and benefits for a GV-to-EV substitution
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Table 2 Typology of life-cycle costs and benefits for a GV-to-EV substitution
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Table 3 Parameter information
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