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Abstract

With the rapid development of China’s new energy vehicle industry, predicting the market stock in
specific regions is of great significance for urban transportation planning, the layout of charging
infrastructure, and the formulation of industrial policies. Based on the data of small car and new
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energy vehicle stock in Shanghai from 2019 to 2023, this paper systematically constructed a multi-
model prediction framework including exponential smoothing, linear regression, random forest,
XGBoost, support vector regression, and Stacking ensemble learning, and made predictions for the
future stock of small cars and new energy vehicles respectively. Furthermore, a multi-factor dy-
namic growth model incorporating subsidies, charging facilities, restriction policies, and saturation
effects was introduced to analyze the impact of policy intervention on the development of new en-
ergy vehicles. The results show that the stock of new energy vehicles in Shanghai is expected to
maintain steady growth and may surpass that of small fuel vehicles in the future. The multi-factor
model and policy scenario analysis indicate that the strengthening of restriction policies is only
suitable as a short-term regulatory tool. This study provides a scientific basis for the formulation of
new energy vehicle policies and the optimization of the transportation structure in Shanghai.
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Table 1. The number of registered vehicles in Shanghai

* 1. EERERBE
Hi AAERERAEE DUEREERARE  PMRERAEERE PMUEREERAEERKE

2019-03 3,479,126 156,764 - -

2019-06 3,521,755 178,563 1.23% 13.91%
2019-09 3,556,247 191,019 0.98% 6.98%
2019-12 3,590,059 205,070 0.95% 7.36%
2020-03 3,624,142 217,007 0.95% 5.82%
2020-06 3,666,320 238,551 1.16% 9.93%
2020-09 3,705,976 268,285 1.08% 12.46%
2020-12 3,752,825 313,879 1.26% 16.99%
2021-03 3,740,651 386,858 —0.32% 23.25%
2021-06 3,726,123 444,489 —0.39% 14.90%
2021-09 3,738,636 497,820 0.34% 12.00%
2021-12 3,743,776 562,628 0.14% 13.02%
2022-03 3,757,854 631,346 0.38% 12.21%
2022-06 3,759,407 653,053 0.04% 3.44%
2022-09 3,784,691 750,830 0.67% 14.97%
2022-12 3,815,748 887,253 0.82% 18.17%
2023-03 3,823,922 958,204 0.21% 8.00%
2023-06 3,799,582 1,08,3671 —0.64% 13.09%
2023-09 3,798,606 1,154,698 —0.03% 6.55%
2023-12 3,777,275 1,262,718 —0.56% 9.35%
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Figure 1. The number of registered vehicles in Shanghai
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Table 2. Comparison of MSE of different vehicle ownership prediction models
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Figure 4. Forecast of automobile ownership in Shanghai
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