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Carbon Emission Transfer by Large-scale Application of Electric Vehicles from
the Perspective of Inter-regional Electricity Transmission
LI Wenbo', LONG Ruyin’, ZHANG Linling’

(1. Business School, Jiangsu Normal University, Xuzhou Jiangsu 221116, China; 2. School of Business, Jiangnan University, Wuxi Jiangsu 214122,
China; 3. School of Public Finance and Taxation, Nanjing University of Finance & Economics, Nanjing Jiangsu 210023, China )

Abstract: The promotion of electric vehicles (EVs) can effectively reduce tailpipe emissions or even achieve zero emissions, but the essence
is the transfer of pollution emissions to the power generation side. In recent years, the policy-driven development of China’s EV market has
achieved a great success, which has drawn increasing attention to carbon emission transfer behind the large-scale electricity consumption of
EVs. Based on the perspective of inter-regional electricity trade, this study builds a quantitative model to measure the carbon emission transfer
of EVs under several scenarios, and summarizes the spatial distribution of carbon emission transfer. Furthermore, we analyze the environmental
benefits/costs of the large-scale application of EVs. Results showed that the development of electric vehicles will intensify the flow of carbon
emissions among regions, and the carbon emissions transfer of EVs under the blocked development scenario, the baseline scenario and the rapid
development scenario reach 5.85x10° tons, 9.37x10° tons and 23.43x10° tons CO, equivalent respectively. Main path of carbon emissions
transfer is the export of carbon emissions from the economically developed coastal regions to the less developed central and western regions,
and there is also a large amount of carbon emissions transfer between provinces within the North China and East China power grids. In addition
to the direct transfer of carbon emissions from power importers to power exporters, emissions also flow to other regions through power hubs
indirectly, resulting in indirect carbon emissions transfer. The amount of indirect carbon emissions transfer in Beijing and Shanghai even
exceed 15% of the total carbon emissions transfer. The inter-regional electricity trade has considerable environmental value for the large-scale
application of EVs, which is conducive to enhance the overall environmental benefits of the country. Therefore, in the process of rational
distribution of the development scale and priorities of EVs, except for paying attention to the overall environmental benefits of EVs, the

environmental pressure on the power exporting regions should also be alleviated as much as possible.

Keywords: inter-regional electricity trade; electric vehicles; carbon emission transmission; quasi-input-output model
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