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Research on the growth trend of new energy vehicle ownership
considering spatial and temporal heterogeneity

DONG lJieshuang, MAO Weihang

(Business School, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract; Considering that the factors affecting the growth of the number of new energy vehicles have both temporal and spatial
attributes, this paper introduces a spatiotemporal and geographical weighted regression model to analyze six index factors on the
Arcgis platform, such as the consumption level of residents, the number of public charging pile, the sales volume of traditional fuel
vehicles, public transport vehicles per 10 000 people, population density and urbanization rate. On this basis, Bass diffusion model
is established to predict the growth trend of new energy vehicle ownership. The results show that the six indicators have obvious
spatiotemporal heterogeneity on the increase of NEV holdings, and the consumption level of residents and the number of public
charging piles have the greatest influence on the NEV holdings in the initial stage. At the same time, through the extrapolation
prediction model, it is predicted that the eastern region will have 57. 42 million new energy vehicles by 2030, the central region will
reach 24. 58 million, and the western region will reach 14 million. By 2050, there will be 212 million new energy vehicles in the
eastern region, 146 million in the central region and 119 million in the western region.
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Table 1 The results of inventory space autocorrelation test

A IR (A
SR AR
2016 4F 2017 4F 2018 4F 2019 4F 2020 4F 2021 4F 2022 2023 4
Moran’ s T 8% 0.232 0.232 0.246 0.233 0.246 0.278 0.298 0.282
P{H 0.018 0.018 0.010 0.011 0. 008 0. 004 0. 002 0. 004
VA 2.362 2.362 2.571 2.553 2. 649 2. 881 3.043 2.885
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Table 2 Z-value and P-value judging criteria
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Table 3 Results of multicollinearity test of index factors
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Table 5 Penetration rate of new energy vehicles in different regions over the years %
X
2016 4 2017 4 2018 4 2019 4 2020 4 2021 4F 2022 4 2023 4
IREBHL X 0.77 0.96 1.46 1.96 2.42 3.36 5.37 7. 66
S M X 0.44 0.55 0.84 1.12 1.29 1.98 3.19 4.82

DU X 0.28 0.36 0.59

0.82 0.96 1.63 2.69 4.25
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Table 6 Estimates of internal and external diffusion coefficients at different stages of the three partitions
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Table 7 Impact of the six indicators

SIS ES
Hh X INAE 25 W il 9 fi T [ 55 i .
AR X 11.45 6. 86 1.02 0. 030 4 0.97
b X 15.70 7.98 0.80 0.026 3 0.96
VU AR HLIX 5. 60 7.30 0.49 0.029 8 0.46
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Table 8 K value estimation of three major partitions
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Fig. 2 Predicted values of the three zones
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