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Abstract: In order to investigate the environmental impact and carbon footprint of electric vehicles and achieve green and low-carbon
development in the transportation industry, this article took electric new energy vehicles as an example and used life cycle assessment
method to quantitatively evaluate the environmental impact and carbon footprint of electric vehicles. Three low-carbon emission reduction
scenarios were constructed, including clean power grid, energy efficiency of power system use, and battery recycling, to evaluate the
carbon emission reduction effects of different emission reduction paths on the new energy vehicle industry. The results showed that:
(1) The potential environmental impact and carbon footprint of an electric vehicle during its lifecycle were 1,288.81 Pt and 25.02 t,
respectively. The carbon emission per lkm of 150,000 km was 0.17 kg/km (calculated as CQO,). In addition, the environmental impact
categories from large to small were respiratory inorganics > fossil fuels > climate change > minerals > ecotoxicity > carcinogenic effects >
acidification and eutrophication. (2) The carbon footprint distribution characteristics and environmental impacts of electric vehicles were
similar. The total environmental impact and carbon emissions during the raw material acquisition and operation stages account for 96% of

the total environmental impact and carbon footprint. These two stages were the main links for reducing pollution and carbon emissions of
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electric vehicles. (3) In the low-carbon emission reduction scenario, electric vehicles could achieve a carbon reduction potential of 17.64%

and 12.51% in the clean power grid scenario and the use of energy efficiency scenario, respectively. Recycling valuable metals from waste

batteries only achieved about 2% of the carbon reduction potential. Therefore, optimizing the power structure and improving the energy

efficiency of power system use had better carbon reduction benefits compared to battery recycling.

Keywords: life cycle assessment; new energy vehicle; environmental impact; carbon footprint
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Fig.1 The system boundary of the whole life cycle of pure electric vehicles
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Table 2 Parameters of life cycle assessment model for automobile industry™>”
M5 A NHHEEE (NE)) K F(DF))
AR CBOE | WP R GER R, SRR 1) DALY 1.51x1072 0.60
W RGCERTE . BRALEH L) PDF 1.19x10° 025
VR TR AR MJ 2.47x10° 0.15




2182 wos R

536 %

AL A R AT EVE, %; CE, A5 i DR B A
SEVE, 905 E, NE i A B BeA [R] P58 52 1 2 S sl ik I

R4 DHEBARAPEE"

Table 4 Quality of power battery composition materials””
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Table 6 Parameters of metal secondary recovery
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Fig.2 Environmental impact potential of battery

electric vehicles at different life cycle stages
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Fig.3 Proportion of potential environmental impact values of various components of battery

electric vehicles at the stage of raw material acquisition
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Table 7 Environmental impact endpoint assessment of battery electric vehicles at different life cycle stages
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Fig.7 Carbon emission reduction in the life cycle of

battery electric vehicles under different scenarios
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