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Abstract

Under the catalysis of the increasing prominence of energy security issues and the goal of carbon
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peaking and carbon neutrality, new energy vehicles have become an important force to alleviate
energy pressure and promote green transformation. Therefore, accurately predicting the penetra-
tion rate of new energy vehicles is of great significance to the sustainable development of the indus-
try. This paper uses multi-source data fusion technology to select the monthly sales data, charging
pile data, GDP, energy price and double-point policy text of new energy vehicles from January 2023
to December 2025 as the basic data, and construct the Prophet-XGBoost model for prediction. Use
the Prophet model to extract the penetration rate trend items and seasonal items as timing charac-
teristics, and use the XGBoost model to integrate timing characteristics and multi-source external
factors for training and prediction. Comparative analysis shows that the MAE and RMSE on the test
set of the hybrid model are 0.12% and 0.15% lower than the single Prophet model, respectively,
providing an effective model with high accuracy for predicting the penetration rate of new energy
vehicles in the future. The results show that the penetration rate of new energy vehicles in 2026 is
expected to reach 54.20% by the end of the year.
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Figure 1. The effect of penetration rate on the system
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Figure 2. Research flowchart
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Figure 3. Comparison of predictions from the two models
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