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Abstract

Because of their low emissions and low energy consumption, new energy vehicles (NEVs) have at-
tracted a lot of attention and are now a major emphasis in the automotive industry’s transformation
and upgrading. Developing mathematical models to examine the development patterns of China’s rap-
idly growing NEV industry has substantial academic and practical significance. This study evaluates the
factors driving NEV development in China by creating an indicator system based on data and literature
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from 2011 to 2022. The indicators are given weights using a composite weighting method that com-
bines subjective and objective assessments. The development index is then created using a weighted
TOPSIS approach to gauge NEV advancement. Additionally, an index-based approach is suggested, tak-
ing into account the non-linear growth tendency. The model’s correctness and validity are demon-
strated by the results, which show an RMSE of 0.007373 and an R-squared value of 0.9755. Lastly, the
model’s forecasting application reveals future development tendencies in the NEV sector.
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Figure 1. The indicator system for the development of new energy vehicles.

B 1. #eelRRFE R RIBIRER

Table 1. Data on development indicators for new energy vehicles from 2011 to 2022

2 1.2011-2022 R E A RISREUR

BERER(XT1)

£EREEX12)

BB HEX15)

-
~(smemEmEms)

FHEREBEEEXT) )

SRS ETIASEE(X8) ]

Y 2011 2012 2013 2014 2015 2016 2017
Xi 40 38 35 32 29 26 23
X2 17 16 15 14 13 12 11
X3 1.5 1.3 1.2 1.1 1 0.9 0.8
X 7.81 8.13 7.5 7.8 7.2 6.5 6.8
Xs 471,564 519,322 568,845 636,463 676,708 744,127 827,122
X 115.36 121.2 132.5 158.8983 186.7647 209.0741 248.75
X7 3.6 3.9 4.2 4.5 4.8 5.1 5.4
X 11.6 11.8 12 122 12.4 12.6 12.8
Xo 1132 1524 2024 3111 4566 8205 12262
Xio 12.7 12.7 12.9 12.7 94.17 242.72 375.58
X 410.64 423.75 435.62 446.39 457.73 469.63 477.35
Xiz 46,928 45,281 53,223 55,233 55,500 59,198 63,077
Xis 0.1122 0.8296 22 2.8 4.9 15 45
Xia 0.8368 2.48 1.7533 8.4 34 517 79.4
Xis 0.88159 1.28 1.1375 7.5 33.1 50.7 77.7
Xis 0.88 2 3.5 11 58.32 109 173
Xi7 0.1 0.2 0.9 1.3 2.5 3.1 53
Xig 0.1 0.1 0.1 0.4 13 1.8 2.6
Xio 110 170 230 280 320 370 420

DOI: 10.12677/5a.2025.141006 55 G2 55 F


https://doi.org/10.12677/sa.2025.141006

g3k
17 2018 2019 2020 2021 2022
Xi 21 19 17 15 13
X 10 9 8 7 6
X; 0.7 0.6 0.5 0.4 0.4
Xa 73 75 6.8 7.2 75
Xs 900,309 990,865 1,015,986 1,143,670 1,210,207
Xo 332.2864 380.5804 413.2212 427.381 459.6067
X7 5.7 6 6.3 6.6 6.9
Xz 13 13.2 13.4 13.6 13.8
Xo 15,267 18,498 19,739 21,300 24,700
Xio 431.05 343.14 274.52 219.6 153.7
X 484.65 501.25 519.81 528.07 535.48
X2 68,449 72,255 75,110 83,128 86,372
Xi3 77.7 121.9 168.1 261.7 520
X 127 124.2 136.6 354.5 705.82
Xis 125.6 120.6 132.1 352.1 688.7
Xis 261 381 492 784 1310
X7 7.4 9.7 114 13.4 25.6
Xis 3.5 47 5.7 6.4 73
Xio 450 500 550 590 630

TERAE, AHP J5 9% B 2 A0 HL DR SRS RE v BEAR e SR, DRI T AN W] e o s A7 — 5 (19 00
RATRE S BOH A A RAAAE —EMIRE . N T EMX — 8, ASORSINRBGE N R B il &
K A ANRARE VR 2 A E A5 PR n O, BERS FE— i RE I _E9RAN AHP J5 3 (0 1Mk SR, AT 52 A
H 73 e A HE B AN 2 4
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x|z, |,z =minfz |, WARERAAE 2=, 2, 2) MRS R

I<i<

Step 3: fifij5, idz; = max|z

Z=(" 7.5 .
Step 4: 47 BITSEH i A VR AT BB ORI MA I IR, R TR LU B o, , B
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B+ TOPSIS 1357, A DIHRZILE R R 5% . W WES 2, ASCHRERH—

b 2 8 B0 3 SR B AL S e PR B 8, DA{REOR Bt R 4 i R0 T 3 R VR VR ZE O R R i . B
W

f(x)=a+be” (1
Horb, S8 a WHOVEIET, ERR AR ONFER, RS (x) EQH LB S8 b 2
R ELG) R E, ISR TR0 e WA TR . T ZH o WARRIE R K&, HIEfRE 1
BEHC £ (o) B x TR AR o> 0, f(x) Bx EOBIINTTEK e <ORF, £ (x) TUBE x RO A
FeT R RIGHOEY, mT IR P sE s BEAT e/ Al iF, AT & BT RE VRV I KRR H. B
AT DA AR — B 18] P9 B Fe 4 Bk AT S BRI, DA e JR VR4 R FR s A ) 5 US| o FR iRt
WA -

6. HRBIKMR
6.1. AHP 5 EWM EME

AT BB SCERIE R E S TR AR AHP AU . SR A S CIHEE[20] [21 1 E R R RUR,  HI b
REIE M W 2.

Table 2. The judgment matrix M
= 2. FIMREERE M

M ZHER BAREER LEEZESE AR BURE R PRV
23PNy 1 2 4 2 5 8
ESZNES 1/2 1 2 1 3 5
LEEZ1ES 1/4 12 1 1/2 3 4
Fenli v 12 1 2 1 4 6
BUR K &R 1/5 1/3 13 1/4 1 2
FoAb AR 1/8 /5 1/4 1/6 1/2 1
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@I Python RAETGH 2, =6.0873 o BififF, 4i&7 3 HRIBENL—ECEFabs RIME, PARAR
Cl =(Ayy —n)/(n=1) FICR=CI/RI , 543 —FEIRAR CI = 0.0175 Fl—Ecik 5]
CR=0.0141, (CR<0.1) . [k, FIWrEERE M I —EEn] D%,

Table 3. Consistency index table
= 3. —HUMIEIRE

n 2 3 4 5 6 7 8 9 10
RI 0 0.58 0.90 1.12 1.24 1.32 1.41 1.45 1.49

ROCIEFRIEE LR B BEIE N AHP IR . BAKIN S, KFHEE. BoRD . hilpk R, S
Wil TR SRR L AR (IR 43 0w = (0.388, 0.197, 0.107, 0.203, 0.064, 0.04) o FEF-1t, 4 W it
(B P35 e gh T XL 2k d6 bR . A, J@id Python, 2% 5 3Rff EWM M4 R, e Db s
DA E — R ARAR M B 24, XL 45 FUMAE R 4 h 2.

6.2. TEVNEANEHE
ASCREIE 2] AHP A1 EWM (5 RS MR BN E o, o BARKIRIFSR OAE T4 4 A
2 FEEIRER .

Table 4. Indicator weight situation

4. BIERERR

Ei-7ay AHP EWM AHP-EWM
Xi 0.0777 0.0344 0.0560
X 0.0777 0.0297 0.0537
X 0.0777 0.0418 0.0597
X 0.0777 0.0230 0.0503
Xs 0.0777 0.0351 0.0564
Xo 0.0494 0.0495 0.0494
X7 0.0494 0.0517 0.0506
Xz 0.0494 0.0297 0.0395
Xo 0.0494 0.0297 0.0395
Xio 0.0642 0.0607 0.0625
Xu 0.0677 0.0288 0.0483
X2 0.0677 0.0354 0.0515
X3 0.0677 0.1073 0.0875
Xia 0.0214 0.0987 0.0600
Xis 0.0214 0.0997 0.0605
Xis 0.0214 0.0898 0.0556
X7 0.0214 0.0665 0.0440
Xig 0.0214 0.0621 0.0418
X 0.0399 0.0263 0.0331
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Figure 2. Visualization of Composite Weight Determination Using AHP and EWM
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BOWSEAH R LB AR o AN, BURFANIEIE o REIRVR R Ab 3R 43 1 A€ I T s TOWANE L, TR T
B2 B (RN = M PR R

6.3. KRIBHORME

i3d Python, TH5HAFH 2011~2022 SFEHPHTRERIT AR A RIGEL WA 3 Pros. EEWEE, KIEl]
FUH B ZFFREOE KA. Ik, SRR 0L IR AR HUR RORAE 73X — I K2 A 2R .
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Figure 3. Development index from 2011 to 2022
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6.4. KRIGHIRBIRE
N TG IR LK, ASCEB) Python T scipy FE curve fit BREGHEAT 7RAE, JFiRE 1R ETEEUN
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£(x)=0.0316+0.0052¢" >

2
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WAEE 22 USRI T 0.2842 KA, RIH BEFEKE. FETIEA, ASCHM T ARK 10 FHIKEE
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Figure 4. Curve fitting graph of development index
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Figure 5. Forecast graph of development index for the next decade
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