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Abstract

Since 2011, with the government’s support and encouragement, new energy vehicles have rapidly
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developed in China. They have transitioned from policy-driven to market-driven development,
and their impact on the ecological environment should not be underestimated. This study clusters
and categorizes the development levels of new energy vehicles in different provinces of China.
Guangzhou province, which represents the case study, is selected. We use SOz, NOy, and industrial
smoke (particulate matter) as indicators for the impact of new energy vehicles on the ecological
environment. We employ the TOPSIS entropy weight method to score the ecological environment
based on a time series from 2007 to 2021 and find an increasing trend in the ecological environ-
ment score in Guangzhou province over the years. We extend this evaluation model to the national
level and use the SARIMA time series model to forecast and analyze the development of new ener-
gy vehicles in China. We explain and validate the factors influencing the development of new
energy vehicles in China from four aspects: Government policies, business vitality, cost expendi-
ture, and infrastructure. Subsequently, we verify the impact of the development of new energy ve-
hicles on China’s ecological environment, we find that the development of new energy vehicles is
conducive to the improvement of China’s ecological environment.
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Figure 1. Clustering results
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Table 2. Ecological environment score of Guangzhou province
2. TMEESTESSY

Fhy 3o Fhy (EF
2007 0.0159 2014 0.0485
2008 0.0135 2015 0.0587
2009 0.0300 2016 0.0943
2010 0.0294 2017 0.1017
2011 0.0410 2018 0.1068
2012 0.0460 2019 0.1164
2013 0.0490 2020 0.1230

2021 0.1259

D
S = Df’TIDI" 9

FATRIZ 15 SE NP BG RS BRI A R AT, BRI A A R JE 1, MK 2 Bl TmT
LAR B eI R SR, MBI AR o AN, U R BEVRT T R S AR A AT R

= o

@ so. () NOx @ Industrial smoke (powder) dust =0~ score

O O
.
| |.| I

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Figure 2. Ecological environment score and pollutant changes in Guangzhou province from 2007 to 2023
[ 2. 2007 §~2023 FMEESIMEE T MTRIETL

DOI: 10.12677/0rf.2024.141057 611 BE 51


https://doi.org/10.12677/orf.2024.141057

WREEAIR, XS

4. SARIMA {=RIB9 T

BATRE T REVTA IR A B Az, AT N SR BEHT REIRT A I A EBUIR, RPN AR K 10 4
ARG DL, IR T3 T RIS 4 A e e [ A SR R RS

A1, IEREFRERSEL BRI
FAE SR NEF IR RBERIET IR EN M E L.
ME 3 B RIEH, T NERESBMHGRAENEEE R EAWEY, BEEREHRERE
FItHE 2N EREEREEA =N EREE.
100
90
80
70

60

50

40

sales(ten thousand)

30

20

10

2017 2018 2019 2020 2021 2022 2023

Figure 3. Time series analysis of China’s monthly sales of new energy vehicles in the past six years
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Figure 4. Flowchart of the SARIMA model establishment
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Figure 5. Residual test for white noise
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Figure 6. Fitting and forecasting the sales volume of new energy electric vehicles
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Table 4. Sales of new energy vehicles in the next 10 years
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2023 4 11 H 104.32 94.58 114.41
2023 412 H 110.26 96.2 125.03
2024 41 H 91.7 76.14 108.32
2024 42 H 76.41 60.19 94.04

2024 43 H 96.97 76.54 119.15
2024 4 4 H 95.78 73.67 120.01
2024 45 H 100.22 75.87 127.04
2026 4 11 H 209.16 117.44 319.43
2026 4 12 H 217.54 121.96 3325

2027 41 H 191.36 100.79 302.14
2027 42 H 169.16 83.63 27551
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2035 42 H 601.76 170.93 1209.06
2035 4 3 H 656.28 198.65 1293.14
2035 4 4 H 653.57 194.53 1294.6

4.3. EEFBERRERT AIEESHETS

FATEIL SARIMA BG4 JEHT BRI 4 1B B 2 BT PR SR 2 THE %, IRl 1Rk
TAERH BTV AR R, AT B b U AR AR A, JRIEDET BRI A R SR AR [ B B

FRATRE L FAE T M 28T RERIR A LA e X AR SR B PP A A 4 [, ] 7 o, 3R
DA Y 2011 SEB RIS 2 e, SRS R IR KR &, u IR BRI O A A T
PRSI, A BT R P MIBRIK I I AR S

5. MW SELRBNEE
H4E SARIMA KA F1 TOPSIS MR AGE MIHEYS, FRATAT LA FIET AL UsiR 4510 R B A Bh T 2E 2530 B 1

B, TR R BE TRV I AR I R R AR M R e B B S, AT MBUTBUR, 4
M AT, AR, SRR R DY A 7 TR At B BEIRT U A SR IR RE I 6] o

DOI: 10.12677/0rf.2024.141057 615 BE 51


https://doi.org/10.12677/orf.2024.141057

WREEAIR, XS

@ sO, @ NOx @B Industrial smoke (powder) dust =~ score

2,500 0.1
2,000 | | 0.1
1,500 ) 0.1
1,000 0.1

50

S
o

0

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

o

0

Figure 7. The ecological environment score of new energy vehicles in China
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Figure 8. Three-level index structure table affecting new energy vehicles
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Figure 9. Spearman correlation coefficient heat map

9. HiR/REMEXREIAE

oil

-0.976

-0.285

Charging (EV) loading (BP) inventory (CP)

yield (BP) funds

3) BA s 7 NMERE VAR, Briedi s e RO AR, MG 2 oo AR, i t
RIS A TR ILAE K2 BAEARIFA R, URSHERE 7 NMEtr & SH IR sl B ER R R, JATX
bR EEAT BP IR B AR BAAER T 2, JFitT 2 SORIE [T SR, IS Hn 5 for.

Table 5. Verification parameter table
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BiE AHIG R 3L P {E(t) P {E(BP) VIF EVEES
BURF M 59.40791 0.047 3437.02 /
HrEeIRV A A -13.91902 0.135 2036.94 /
HA —255.985 0.028 653.33 /

H 2 2 1.609956 0.083 0.3505 627.38 0.7903058

FHPERA & 1.496656 0.069 419.37 0.8083368
B R —1.204736 0.200 82.43 /
B B4 0.0000783 0.123 62.62 /
Gig 25.67557 0.446 / /
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