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Abstract

The sales of new energy vehicles can reflect the green development of each province to a certain ex-
tent. In this study, the multivariate linear spatial Durbin model was used to analyze the influencing
factors of new energy vehicle sales and their spatial spillover effects in various regions of China. The
study found that economic growth, policy support and social environmental awareness significantly
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promoted the sales of new energy vehicles, and there were significant spatial spillover effects. The
eastern and western regions have a positive impact on surrounding provinces, while the central and
northeastern regions have a smaller impact. Based on the empirical research results, it provides
strategic suggestions for the government to promote green and low-carbon economy to achieve co-
ordinated development among regions and jointly promote the prosperity of the green energy in-
dustry.
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RGO SEIIW s AT s 70 HAE B0 (cs) S M 8544 00 76 70 FEAE S At 8 it 2 18 1 SR AR

FEAE 2 3T AR T 8 AT R AR TR S BEXT T B A Frie R ER B, SR s B LG
SBE— AN X e R SRR, HABAR I “ SR EARTE T R A A BAREE SEE Ay, AR B E R4
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Table 1. Variable definition
=1 TEENX

AR FE Y 2 FR 2R faIAR
Befp R & FrReIR R R sales number sv
Hh X AR P SE gdp gdp
JeE B B KT cpi cpi
R 5 22 30 i WA S HY Government expenditure gexpend
TR SR TR A Government policy gopolicy
RN it i B E charge station cs
JE X SRR TERS B W& total green Index tgindex

3) BiE
TR o E R R IR R A B X R R, AP s SRR Rk, a7 A R, AT
WREIEVE B E R X IR S AR A, b 1 IXIRIRI 2250 Ak o RIS AR B i AR ELAR A E LSO i
RISLRISEMR . (RIS, 5 R UEAT NPT BEAFAENT J AN, R T AT R A AN, ASGESIN T R
BRI T R0, DA SO0 PR AR BV AR B ARF0m, A g i T T AR e ) S T AR R 2, WA (1):
SV, = pWSV, + PBics, + ptgindex, + B,ingdp, + B,Incpi, + B, gexpend,
+B,gopolicy, + d,cs,, + d,tgindex,, + &,Ingdp,, + 6,Incpi, 1)
+0d,gexpend,, + f,gopolicy, + ALSV, + ¢,

Horb, p REE M WG R, RS A EFERE, f OV E RN R 6 R R 1 A (A
RB )RR RN ERE, & ARZET Bk, RATESE G 0-1 26, 204 &4 03 (8]
HH R o

4. SLESRE S

1) fiRrEgit

BROFARYES, Wk 2 PR AR ENEREZEFUHE, S8 ERKEE
RARZES: i@ REEFAME 29447.72 4, fRIER 382,960, H/MEHN 17, trdEiRZEH 43182.36
A, BRRBEMRREEGRAESR: FBRE BT BRICWKTE . GDP Frifh iR 2 BUR SR bR R BN,
Yt AT T2k 0 FE I 3 R IR — Bk s %48 BUR A2 3832 i U B S HE DL 78 PR 2 oK P B R 22 K
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Table 2. Descriptive statistics

2. kMgt

%R
sV
cs
tgindex
Ingdp
Incpi
gexpend
gopolicy

RIS

155
155
155
155
155
155
155

HiE
73020.561
29447.723

0.370

10.060

9.789

3.45¢+10

0.168

PRifEZE
1.10e+05
43182.357
0.102
0.966
0.402
1.53¢+10
0.052

/ME
78.000
17.000
0.000
7.345
8.744
6.63¢+09
0.000

RE!
32252.000
14042.000

0.369

10.158

9.708
3.28¢+10

0.169

SN
7.53e+05
3.83¢+05

0.722

11.772

10.890
7.93¢+10

0.319

2) ZE[A] A AR I
O EREZLREE R
CLAE BRI E R B2 B B SR . S IX A= B RRME KT JER A TSRO |
AR ABIB B H . MO BUR SR R R B R
JR B AR BT B DA LE S AR DG
% 3. % 4 SR, 2018~2022 45T REEIVRAE 8 & 25 A AH DG B 4F B, 2021 4EF0 2022 4F P fH
T 0.000, /AN 0.05, EAKUHTREIRIRER BT S%EFKT T AR EIRR %, F1ESN

KA

Table 3. Global Moran’s Index of all variables
=3 MBETELREZERY

Wi, 325 o M 4548 2 TR A L)

S, R A

Variables Moran’s 1 E() Sd(I) z P-value
sV 0.283 —0.006 0.054 5.362 0.000
Incs 0.079 —0.006 0.056 1.519 0.064
tgindex 0.107 —0.006 0.056 2.038 0.021
Ingdp —0.006 —0.006 0.056 0.002 0.499
Incpi 0.011 —0.006 0.056 0.310 0.378
gexpend 0.000 —0.006 0.057 0.105 0.458
gopolicy 0.334 —0.006 0.056 6.075 0.000
Table 4. Global Moran’s Index of new energy vehicle sales in Chinese cities from 2018 to 2021
= 4.2018~2021 FHEWHHERIEHELREZHEY
FAy Moran’s | E(I) Sd(T) Z P-value
2018 4F —0.042 —0.033 0.028 —-0.309 0.758
2019 4 —0.021 —0.033 0.026 0.462 0.644
2020 4 —0.054 —0.033 0.030 —0.681 0.496
2021 4 0.073 —0.033 0.030 3.482 0.000
2022 4 0.074 —0.033 0.030 3.593 0.000

3) FEAR

I3 IR BRIV RS B AT — M OLS [FJEF1 LM K5, 253 E/R, 76 LM AL P @ T 1% &
EE, Ul IR AE 2 A) R 22 SN AN 2 (B3 5 N, FEAAfS VR AR 1S, I B e 3 () Ak S AR R
FHH A Hausman o %6 5 & K FH [F 7€ 2N B s BEAL S N AR R, % 5 %R Hausman STt E1{EHA-6.21, H
PR R ARAL, R F ] 5 RS A
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AR LR A58 4 iy A7) 20 30 9 (1 2 [ A S 7R 52 75 W] AR K Dy 22 1) 3 J 5 Y (SAR) AT T % 22 16 7Y
(SEM), 6= (AL SRR (K& T2, 2 AN REIRAL IR AT A (AL S . ARHE S 5 LR ARIGER, P {E
/NF0.05, BHIFE 95%HI BAS /KT TR B, 23 AIM: SRR AN 2o 3B Aol 2 1] i A R sl A ] R 22
Med S A) H B AR AR 25 (A AL AR (SDM)E S it LR & 3R, A4 RS S RN I AFE . IRIEZE 6
LR 56 bE A0 PR 2 [ 5 AR [ 5 AN R AR AR DR ] 7 S TR MR, PB4/ T 0.05, B WTSR A [
SE XA 3R 23 T AL e

Table 5. Hausam, LM, and LR test results
%% 5. Hausam. LM, LR HIE4ER

Livtliv Hausman LM-lag LM-Error  f&f# LM-lag  #af# LM-Error ~LR-Lag ~ LR-Error
Giit & -6.21 9.537" 8.143"* 0.149 0.406 169" 17.65™

e TN TIERIRTE 1% 5% 10%KF EREE

Table 6. LR test
7 6. LR #2116

it P 1H
] 5 A A 2550 A Y 20.71 0.0366
] s P[] 2550 A 2 63.52 0.0000

4) AR R T R B

SR P ]2 RO 2 AV AL SRR (2 7), [BIREEREIR: R4 Pal. AR PO, RILEMX,
FRFREIINEHER WA T FEHEIL RPN, X2l T2 RAEAFE R eI ATk i A R
SBAWINERASEE, TSI P FH LR 534, &5, BUR. e B sl 4 2
SO S5 RAE 1%7KF N 83 .

MR FEFEA T EAZE R AT G H, S5 HE T GDP REUEE NIE, UWHETHEK A8 & 1w
REVRV RIS B . GDP A ™ RAHE DA P FUBE L B R B B T & YN 7K TS B U AN 1T £
2N, AT LT R eE, SEIS AL ER AT BT CPIXE eI A4 B B2 v, 1)
WK T2 B0 8 WS R, IR B A dh o AEBCH IR ER P UM £ A2 S a7 T A0
B i (gexpend) Xt HEIHT AE IR TAAT M A e AOAKEN AR ISR, U I I S8 BE R4 BE 75 B I B AN
AU FRIHE RO 2, R0 SCHRERTREVR L R s BURTBUR AT 55 54T 05 T 9% AT A 4 B R B 4
FAM, BURREWRZ RSN, SdEAMEE, 51 HRFHFBREOERMNE, E
AR SCHEAE R, A BT )T 9 4R R BRI AT M AR SR TE IR R A i 0 A SR 4 OIS, 1o o
{5 Lrs BURAE 78 RSB0t 2 ¥ (cs) AR AU & vk, Ut WA P RE R T A 1A s A P52 2 i
AR SR . (EAE S DRI T, i RO 2 €0 A 35 P 28 BE X ¥ 1 28 D) I RE VR 4 T I A A S 25 (R A
HYs 8 B DR AP PR B A IR A BT REVRIT A A B IR FE AN TN R s W Re i AW Ktz b, 2R b
Pk, 2250 BUR. HRSEAMER Z 5255 SO BT 8(2023) [RS8 R — 20 IF HA DI AR AE 1%
BEAKT LR, #Hfiix H1 8aL.

RIS [ VAL R 7 AN Q) o [l R IR p (rho)fE 1% E (S /KT N il & 2 1A,
WAL 2 A Y RONE, B H2 T . RS 2 1] RO Al 4 FE R AS R 257 X 3¢ GDP AT CPT X T RIS
TR R Z A RARLANE R 22, GDP W] RE A T I M AT S A B B30 1) AR 3, T AR <03t DX T 1k o 5
PAMLEE . N B XL 5 — R A A IR 1] R H 8Os A X 2 AR i 3% 52 4, CPL I BT
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2 DRt SR Bl RORE T X6F ¥ 9 B A IR T2, {EL 5 5 A R A JA A X el - S0 40 A% 14 35K i B fiv
TAEE D, TS B RN o O DR B s R it A R A (X ) FRE B A 2 ) A RN
78 HUBE AR BOK P BE B8 52 B BE TR A B RIPE AN R, M A s X B8 702 ) S MR HT TRt B
HY B AH A L X7 A T R A R RS, SIEEI XIS ] B B[R] A R AN T 308K o BRI AiATT 5 SAT £ X 5 [A] A7
2525 TR R H 008, AR BE T RE ST 9 (50 R R, S EURHL XA I SE B iR, )
W R ATML i TR R I 2 ) E ey, ATRESEUT R Wi R R R B A BT, it
SO AT MV R BEAACR B, TS 3204 DX ey - SR S AR S kA vt A T TR i 582, T RE M 5
THZHERE BT, AL T 2GHE NI 22527 . R, B REIRT A Bt AN 52 H
T DURPE AR IR, F AR A D A5, 5 A PR A I B A A i T . AR IR AR
XS A R A O e o E BN, T S X SR S I A SR T, AT REA b RO B BRI A
AREFAAAEEEE P A Sty T E PR BT R VRS TH NI SRR Y ARE, oxk i 320 4t D 7™ A2 I [l ikt 2

AFEIX A B TR ER, PEAF X R R A 225 . A FTil a4 i i
SE SN A AR AR, AT 1 S R DB REVRIR A4 B XGR e . Pl AR AR X 2 TR i KAl
BEE R, PR AR S X A G Ko M T IE . X AT RE A BT TR . RIEHIX &
TRk, BRSCHRFAIEER, SR vt 58 35 55 K R B RSN 18T REVRITE (0 S ARSI 5 T o8 8 b X R4S
AL X 22 5F SR e, O A BRI SSENE, B AR IR AR T i 2R A s O (BRI, R
REVRIE TP I R Se Aol 22, SRR GRS . 3t — 2D 0 Mt DX 18] A AR ELAROURIGE HH AN, AL
IR~ AR DO I A it MR 1% EAE A R, AR ARG DO 148 6 AT W S R
FEAR B X8 I e DF R IR BRSO L DL R A AT B vy, BRIV AT R TR, (EAE 1 22 (Rl 41
MR, 7ok o) LR IREL G, AR T DXk a) D A Jg 3 S50k B 00 v i A0 s 78 e X R
FRERBORN G A HERE W, B “PEAITR” DO, X st o, AEHEa a1, H
KSR AT R Ja R A DX, P b X5 J B0 [ BB X A L [X (RIS SR BB i e T (R A%
SCAT, ARYEANF 48 4 R 48 ) BREOAS R 8 It SO 2R A3 XA &R 48 A7 AE S 35 B I RN o AR BTt
DX v FS s DX T RES S R AR &I £ 1 2 [t N S AR AN B2, T 2 AR T BN .
P8 b X T 38 o AR B LA R KA DO REVRT AR I S VS, oA R Al e i 8, 4R THiZ X S
JEACE s ZRACEMLIX &8 ™98, ARIRFA BN B e IRIE ST RE DA ARKRE M, 78 B (Y B Ak 1t
SRRV G, BRI N 78 B AT (R (r) i, R et DX % 2 HELE oA S A5 SE A e - KA 4t
WA ZE, BT REVRVAE M S R, R AL B X B LOINER BRI ML T 0 H b, il BN R
A SRR .

Table 7. Spatial fixed effect Durbin model estimation results

F# 7. mEEEM M ERRGTER

Bl g 4 R S [ ARG
L.sv 1204653.773" 123468.925™ 0.663"" 120430.560"* -0.208"
Incs 7.056e+11"** ~7.024e+10*** 110,699.768"** ~4.071e+09""* 53363.788"""
Tgindex 1.196e+13* ~6.158e+12"** 1251552.127" ~6.067e+10™* 498519.119™
Ingdp 2.486e+11"" ~1.951e+10™* 69,369.924""" 6.594¢+09"*" 5138.641"
Incpi ~4.580e+12""* ~1.141e+11™* ~54,245.59 2.800e+10™" ~530132.207""
gexpend 45.842° ~3.208"" -0.000""" 0.192"** 0.000""*
gopolicy 2.472e+13" 1.255¢+13" ~828,709.32 1.122e+117* ~1178413.787""
W x Incs —3.142e+12"** ~7.401e+11""* 53,797.98 ~6.825¢+10™"* ~1252.17
W x Tgindex 9.083e+13""* —1.734e+13"** 777,753.95 9.620e+11"** 19495.12
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B3k
W x Ingdp 2.309e+12"* 1.737e+11"" —10,981.83 4.780e+10™"" 2196.78
W x Incpi —2.038e+13""" —4.079e+11""" —111,280.89 2.427e+11" —30293.20
W x gexpend -119.785™** —-59.613"* 0 -0.462"* 0
W x gopolicy 3.076e+13™" 3.314e+13™" —835,075.61 —1.441e+12"" —70353.88
rho 34916035.980"" 3783569.655™" 0.169 1302079.573*** 0.029
sigma2_e 3.022e+18™" 1.856e+17"" 1.124e+08™" 3.443e+15™" 3517366.368"""
MR ekl Etil ekl Etil ekl
I [ R P P P P P
TE: UL T EIRAE 1% 5%A 10%7KF R,
Table 8. Spatial effect decomposition
= 8. TEME 5
B3¢ e AR e [ AL
IER 2
Lncs 64433.433* 212173.580"" 331036.224"* 56220.219*** 43936.575"
Tgindex —2878424.421™ 6593114.649"" 3700646.639™" —992831.407"" 424898.397"
Ingdp —71438.203"* -36847.915"" 227752.616™ —33024.535"" 4363.406™
Incpi 705482.301°"" 144054.750™"* —123041.58 -176926.715"* —439934.848""
gexpend 1.86e—06""" 0.000"* —-0.000""" 0.000™* 0.000"*
gopolicy -1624013.136™" —1.288e+07""" —2351696.751 1523165.097** -1000361.357*"
1) 2 RORE
Lncs 3022.527* —4773.357** 3864.00 -5380.713**" —2362.30
Tgindex 32767.947 —579196.286™"* 630897.67 359215.803"*" 20166.38
Ingdp 627.276™"" —2608.163"" —102511.09 —5214.560""" 2049.14
Incpi —-14394.715"* —-10442.762"* —219586.29 —13344.253"" —19506.77
gexpend 0.000"* —0.000"" 0 —-0.000""" 0
gopolicy 87858.737°"" 1187900.934™* —1420229.26 —589191.128"* —69099.35
SRR
Lncs 67455.960"" 207400.223"* 334900.219"** 50839.506"*" 41574.275"
Tgindex —2845656.474™" 6013918.364™* 4331544.311° —-633615.604"* 445064.778*
Ingdp —70810.928"* —39456.078""" 125241.53 —38239.094"" 6412.55
Incpi 691087.586™" 133611.988™" —342627.87 —-190270.968"* —459441.619"""
gexpend 0.000"* 0.000"* -0.000™ 0.000™* 0.000"*
gopolicy —-1536154.399"" —-1.169e+07""" —3771926.011 933973.969™" —1069460.707""
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Table 9. Spatial fixed effect Durbin model estimation results (inverse geographic distance matrix)
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