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Abstract. Based on the goal of carbon peaking in 2030, the carbon emission calculation model of automotive
electrification in entire life cycle is established. The total carbon emissions of China’ s automobiles in entire
life cycle from 2021 to 2035 are calculated. The influences of the factors such as the energy structure at the
power generation end, the comprehensive performance of battery electric vehicles and the launch strategies on
the total carbon emissions under the background of automotive electrification are studied. The result shows
that (1) The total carbon emissions of automobiles will reach 1.553 billion tons in 2031 at peak with the
development of automotive electrification. (2) Since then, due to the stable number of vehicles in production
period and the expanding scales of vehicles in driving period, the total carbon emissions of automobiles will
decrease by 3. 53% in 2035 compared with the peak. (3) As the carbon emission reduction effect brought by

the development of automobile electrification is reflected, when the proportion of thermal power in the energy
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structure of electricity generation end decreases by 1% and 2%, the peak of automobiles’ carbon emissions
will decrease by 0. 64% and 1. 16% respectively compared with the baseline scenario, and the total carbon
emissions of automobiles will reach the peak in 2029. (4) When power consumption per 100 kilometers of
battery electric vehicles reduces to 11.0, 9.0 kW + h/(100 km) in 2035, the peak of automobiles’ carbon
emissions will be lower than the baseline scenario and will appear in 2029, and the total carbon emissions will
decrease by 5. 19% and 6. 47% in 2035 respectively compared with their respective peaks. (5) If we further
increase the launch of electric vehicles, when the proportion of new battery electric vehicles is 40%
constantly, due to the higher carbon emissions in the production stage in the short term, the total carbon
emissions of automobiles will be 11 =31 million tons higher than the baseline scenario. Then, the carbon
emissions reduction effect will be amplified due to the large-scale number of battery electric vehicles in
driving period, and the total carbon emissions of automobiles will reach the peak in 2027 which is advanced.
It means that reducing the proportion of thermal power at the power generation end, improving the
comprehensive performance of battery electric vehicles, and reasonably formulating the battery electric
vehicles launch strategies will help reduce carbon emissions.

Key words: automobile engineering; automobile electrification; carbon emission calculation; entire life

cycle; launch strategy
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Tab.1 Parameter values for carbon emission calculation model of electric vehicles per unit mileage during driving
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model of automobile electrification in entire life cycle
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