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Abstract

The automobile consumption market is an important part of China’s strategy of realizing “dual
circulation” and “expanding domestic demand”. The impact of the COVID-19 epidemic on automo-
bile consumption is generally negative, partially diversified and unbalanced. Based on the cumu-
lative number of confirmed cases of COVID-19 in 31 provinces in China (as of December 31, 2020),
the 2019~2020 automobile sales, economic development, automobile service industry and other
statistical data, ESDA, Theil index, Local hotspots, spatial Dubin model and other methods are used
to analyze the impact of the COVID-19 epidemic on automobile consumption in 2020 and regional
differences from the regional or provincial level. The study found: 1) Under the influence of the
COVID-19 epidemic, China’s auto sales dropped by 9.31% from 2019 to 2020. The automobile
consumption in the seven major regions decreased, but the degree was different. The provincial
automobile consumption has significant spatial clustering characteristics. The sales hotspots are
distributed in East China and Central China. It has little impact on the provincial spatial pattern of
automobile consumption. 2) Affected by the COVID-19 epidemic, the overall difference, inter-group
difference, and intra-group difference of the Theil coefficient of inter-provincial automobile sales
all decreased from 2019 to 2020, and the intra-group difference contributed more to the overall
difference. The Theil coefficient of South China and Southwest China is larger, and the Theil coeffi-
cient of Northeast and Central China is smaller. 3) The analysis of Spatial Dubin model shows that
COVID-19 epidemic has a significant negative inhibitory effect on automobile consumption, the level
of the auto service industry in the surrounding areas has a restraint effect on local automobile
sales, the automobile sales in adjacent areas have a positive spatial spillover effect on local automo-
bile sales, and the income level has the most obvious role in promoting automobile consumption.
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1. 518

H 2020 4 3 A 12 Hi R A4V A COVID-19 BB MR A BRKRAT LIk, A% 2020 4£ 12 A 31
H, B2 Csiis 8341 /il BIEZ % 2318 Jifl. Ritsir- 182 Ji N, 2020 4 Ff
LSRR RIE SR E . FREmmEs; REEHEREG)EZ 2020 4 12 A 31 H Rl #i2H
% 9.6 i BAFRBICH 1256 1. RiHFET: 4782 N, RENEMEZERE LB b, 2u7 LRk
(B B AE T EEAMaN, SULRINHERTE N HILE S FE . BURIE I UL A B X 5% /N AR SR 4
PERENS . COVID-19 i amh i th A4 Frialr. ki, EFIGHAKRMGHERE kAT TR A 1)
FRKHIG[1]. COVID-19 ZE 15 E 45 (AR 2020 4 1 24F) S IR it AN FIFE R O s2m, Tl Al

DOI: 10.12677/hjdm.2022.123026 260 A C R


https://doi.org/10.12677/hjdm.2022.123026
http://creativecommons.org/licenses/by/4.0/

ko 2%

M55l R, MRS, T SRR R . N R RS PR CIEMA7 , RERNK
NEBERRRE R, PEZEIRE - KREN TS, RKEPRTESFEKN “fHiEas” , RE
PR TRE LI “CRUIEIR” R I B R Sy, IR RIS E I COVID-19 FEIF M T
ARG E TR, Nk, BEFE0HT COVID-19 R 3 FE 7R 451 B 1R A AR S B 4% X 38 2%
S, BE AR S B VR 2R3 9 T I R 5 1 W0 S R AR S Rk R s, ] DLEA S T R E % X
BRI AR, B b, fERE. TEIL. TUEE) R GZ TS 2 5, IR R COVID-19 FEE XA
TV o S bR X 22 AR R 2 %

COVID-19 FEtEmER ISR, B WA FE# MERERTZH 2. SAT5%. WiTiafr. AU eErsy
W JE 7 — R B TT, EWIERT COVID-19 SEff XV sgm (i af 5t E E A R fEAL 22 TR A . i3 Tl
AT AR ST T VAR TR B NINIER R 2 912 A 3 HEHER T CHit KXt Hh VR 28k s mm i
) [2], FLiie3) 1183 A RCEE , WA T BEIE REMA RS [A] L e dH O BT AU « Al R BRI KT 2584
P27 oV 2 2 W 5 T R R 2020 A ZE T R TIA) S o 2R 07 AR SR [BIAN A BRIRZE P E I BRI
RETIHARE 3 NI ARG HT T 8 e il 2 B 5 A sk AT EVR 2 7= i e, FE7E sLEah 32 H Rk
e L BT RA SR T A TR A R AR AR SEAE /3 M T 2020 4E COVID-19 5 X e BRIK AT 500, SE4h 1
ERBEEEEMET 2RAEHE T EEUE R ZRF4]. FEFrbsE. SL8 0 AR
COVID-19 AR ML (i 5o A A2, Belhadi Amine Z5[5) W AE SN BE I TRINAE 1. EMNAE 1.
NiREST. IKERETT oI Re )1 5 NYEERIE TN EETIMEE I bR A R, @I BR-TOPSIS 250 37 7t 12
1 R IR A N B AT, IR S EEAA N B BN Ry RIRZE[6] 845 5L TR
Ze )38 FH R 5 B B ) COVID-19 3& 8 ) A7 THI A S BUIls XUBEZE[TIRINT T 231 & XA 4255 7 A BR
PR RIRE A FR IR RS e R B A S B TG A Bk, B T R IR AR A T [ &L S AR L B
(AR f S BRSNS o A 0 A R 1 DB B IR IR AR s I B AL, SRAE S5 [BIAREE 1175 A I ] Py 3= 48
T H B BB BRIV R BRI S I, HAE M BUR Ll R H A 32 W (2 B Be YRR 42T 2
M TR T B E T, 32 B XU RB RIS 2 A5 R 50 T 3 e 228 155 U ) ¥ 2 8
BUR T REIRVR 0 S BRI . 4k, AUE D8O TRZE X R MW 7, An AR 4k S [10] 56 T [X 42k
AR 22 R B HO BT 7 3R E 2002~2018 IR ZEIE S i X 4 22 AR flads, JESTEr TR E N
M 2 PVERAEEE T 1997~2012 4R (1) rh [E 44 BRI AR A, SCURRES 1 T3 7 SR I X822 oA 4 e
2= ) 73 A S L E s [11]; 2R 9e S5 R Q1T B Bass B G 7 AT 1 K VR ZEAE 3R A [A] X ek
P B S[12]; B mSEMEES A, MRS sE,. EAERESFEXREZANEE, ZREMMTT
2005~2017 4 “—aF—#” WRIRAEF M IR BRI R AL 75 A DX 3822 5, SR FH = 20807 T A A 2
IIHTRR A &R [13]; FERN S MR . BOARAE J7. 8 ORI ot R & B iR AP e 4 1)
X322 5 [14]

A SCHRATI L COVID-19 #e1E 0  EVR £ A s A B R R 5% . Bk BE, 3UA X
BRI 7L f B T e — HL 2 e Mo A, iR R — A2 e XA R T, AN [F X (8 ) VR 2R3 o
HAMERNES, e 2020 FEEF AT LS ZIh S T, HZ%F COVID-19 & 2 R 7K
TR B AR AU 2 ) 22 e R B 7 o DRI, AR SO BT 43 M 92 17 1T /5 (2019~2020 4F) [ 44 Brikl
TR R s (R 22 e, R AR R M2 (B 7 8 SR AR B 21042 R Moran $8 803k 47 2% 18] 43 A il
B, d i Theil i o 3 E 4 Bryi 42 3 (B ) ) X322 S RE g, A R s BN B J0R s
(2 JERFAE, IR 2 1Al AL FE A SE 4> COVID-19 XA A 225w, LU PEfE COVID-19 %1%
AT SRS 5 23 W) 22 57, AT A RERS T BURF (28 ) AR 4 X 33022 St ) 8 A ROV 28 T S R OB (8
BRI IR S E K .
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2. MREBAR . BIEKFERARSGE
2.1. FAREBR
ARSCHEFE XAk 31 ME T (HIRRX), NESEERE .
2.2. WHERIR
2020 4F VR B AR RIE TR AT AN B R AR S “T M EAE W AT “2020 45 %4k
WA & BER EHMT 7 (https:/mp.weixin.qg.com/s/cpafPsdoC-YiViXIZhc20q), 44 &HdE i 5

SR EE . BB T COVID-19 Rib#iie N E T & Il & A i 5 28 el TR 73 il 28 8 175 SE i sh 48 7
(https://ncov.dxy.cn/ncovh5/view/pneumonia), 83 M 45 )€ HHITEGFEE PR, B[R] 2A 2020 4212 A 31 H.

2.3. MIRFG*E

231 R ERIESI R
BRR M 2% [0 B 43 M (Exploratory Spatial Data Analysis, ESDA) = LA i 7806 5 1) 25 6] 9 AT K
Jei 25 () SR BRANER BUREAE , A SCEZEFH ESDA 73 W8 JaiR A5 = M4 =) Moran a8 R3304 7 23 W) o3 A il 1

2.3.2. Theil 38 ¥0NIE
I Theil FEHCIINE R FE 4 BRyX E T E) M X2 F AL, Theil $880E A w0 ids b, mlk
ONRNAH N ZE S RN T 2 5, o R R A A R (X 2 S 5 Wy R SRR P AT A R R [15] . AR R .
I3 [Yij
T==) —log| — 1
Z g p 1)

Nizg u
AR@)H, T R Theil F88UE, yiv p 200K | KEIRZEHEM A B THAETFAEE. FH
Theil 45K AT 3 il PR o0 B2 2 P9 22 5 S5 4L A) 22 o e 22 R K DOk o ARBE n MR y K 4L, B4y
519 0, (k=12 K), 35 k4L g HIIAMABOEA ne AT SRk =10, =1, v 5 y 5 BRI | 85 RE6
WS k HREUHMHEMGHL 12 T 5 Tw i vHRIZMAN ZEEE, WA Theil F88NT =T, +T,,
To ATy IR AR T

Ty = g Y log ni’;n. T, = g Y [iengi—;Iog %J ?

A, ABTFER DR N ZEFE I ) B S BRI ) ZE PR R R, S RN ZE B B
KEHERDEM T EARIELX A, HRRRFEARREEGIES kK HMEAEHE ne RERREHET
44, Theil 38808 05 ZEMRATFHE T, Theil #8509 In (31) = 3.4012. 94 M7 6 1H 44 BRi< 4 X 35,
5, SRERNXERIEE2E 31 MR T ONEFRERE) AN X RIB(AZE . LT, &
Ry BERIT). ARAR( L. VLA WL, B ARE. YLPE. WAR). . b, WiEE). fedb(k
W TLF5 WL, 22 AR, YOV, WWR). Bm( AR TG, ). madb(EeE. HR. il TE.
Wram). ViR (ER. I BN, mE. PER).

233. BEARTH

JEF- Local Getis-Ord Gi*Jrisk il T UM G 42 A R IK SR R I A E . oy, RSB RLAFIS A
BT EAERIX, BV IS NHL) 2 {675 50 (R0 PR B A S s S A (1 7 2 B0 KT 1,65
Hop /T 0.0 f3kiles [FIZE, 4 AFRRMERRK, B 2 (4550 T-165 Fp (/AT 0.1 Mk,
AR ArcGIS BT
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2.34. HEHRER

2% B A T A B T AT A A B s Al 5 PN 7 TS S, AR T — FRCBk T 8 38 R 3 BT i A e
A B B AR R B ) S TR O . A TR AR SE AR AR )2 N N SO 5 IR A . AR SR
Statal7 (1) “spregress” Fhits.

3. COVID-19 ZREMTHENSFHEBEZURTHER
3.1. ;M 2020 £ COVID-19 FEHR

BT COVID-19 FE1E 1 K IEAL T 2019 4% iz #IA] HL I OSOR TR E F Z Al A 2 —, FHK R
P H PR R 2 E S E T, e AR IPOEI K S, TR E R DR PR 8 R G
JoN AERRE TR B R A K A3 DA SRR . 7R & GO P 5t & — R A
BERREATEG, COVID-19 IXFh R M & JeMERuR g KL 25T 25~30 d (2020 45 2 H 17 H)PiAF
Wi BOE B4 (58,016 B1), AR . WA DAEUE ke MR, bR 2 EIEHZEEH N .
P e 1 B 42 B EE K R, AR B 2020 4F 12 A 31 H, 4x[ 31 ME T (A5 4) COVID-19
DAFAZE 371 ), RitisECh 87,052 4, Horp, Rtz THIRKA T A 6 (LK 1), 407l
1644 (68,149 Bl). |74 (2044 ). _LiTT(1511 f5l). WriT44 (1306 f5l). TRl 44 (1299 ). iR 44 (1021
). Huf, FE COVID-19 &M 2] 1A &dEH], (Higsh COVID-19 BB IfE RS & 1 K. 2020 4
COVID-19 7 A ERU Bl N e 8 a8 JF e F 1k, Ak 2020 4 12 A 31 H, 4k COVID-19 BlLfFifiis 3
o} 23,179,986 %, Rit#fiic % h 83,413,373 i,

32. HFRSEHESHRENER

COVID-19 1 e~ 3 E -G K XK VR 257 22484k . COVID-19 FE 1 s 3R 1 % X 1V 253 7%
Ak, JERE R R 2019~2020 4F (AR ER A48 Sa A B 2 R B (-9.31%), & KX A ZE A = T # L
AR AL 2). Hdr, RZEE R NERONVH B RAREIX, 353 h-11.44%, KK AL
X (—11.12%) . HErHLIX (—10.48%). EAHLIX (—9.24%). HEAbHL[X (-8.25%). Pdbih[X (-6.33%). %t
HiL X (—2.86%) s V3451 T 4axd B T B i 2 I R AR AR X, A\ 2019 4K (1) 737.86 /3% T B4 31 2020 411 669.86
Ji, FRET 68.18 Ji4H. 2020 VR ZETH TR MR BN/ B IX AR AR AR HEL X 669.86 54 4EdL 292.42
Jii. 4T 276.80 Jikf. HErb 264.86 ik PHRE 241.82 Jikfi. Z<dt 134.43 JifF. vEk 64.78 Jik.

COVID-19 1 fEm 3 %48 7 VR 4T 2 AR A (] 3) . A 5 A48 VAR o LI 34 4K
ey, VRZETY B i R R A, A 32.57%, LN KTEE(24.61%) PEIR(5.47%) H it (3.11%).
LT(1.76%), BEIRX FAE TR X3, (0 FANE T VR R 2 T 3 U A K (VT 50 J57%) HL 2
THS IR B> (N T 350 #l): T 26 N8 TR A B LA R EE (g, Forr, B 5 MY
T X A AL T —5%~0 Z 6], 10 & T HEE X (A7 T—10%~—5%2 ], 11 A4 it [X 8] A2 T—18%~—10%
2], R R RRIE R BRI 3 ANE T AR (—17.09%). T E(-16.91%). HI1L(—15.51%). ¥<4TH 2%
AP BRI KR 2 /2 REETIT, M 2019 41 24.59 J5HisE K 3] 2020 4E1) 30.64 J3 4, 3K T 6.05 J3%H;
TRAETH PRAE X RO N R d 2 (W T I SR R ) 7R 48 5 AN 2019 4211 247.32 T34 T % 31 2020 4 11) 216.88
i, WD T 30.44 FikH . £ 2019 FEVRZETH B OK T 70 J3AM 10 AN E A O 3 IECK IR FE R, o,
HESMNEWOTRS WAL WL 2 WER) R FRIREERT 10%, H 5 ANMEM LI (iR, WL,
B~ A ) IR BRI E DX TR 62 T —10%~—5% 2 8], 5 9 NE VR SR A B0E R R 10 5. X
FREERM, JEibsgm NI EE A TR EH R A RN CEEEOC. BB R B

YRR, LEUURE LB AR, B R EE S YOE R R AR, R AT RNEL, BRA
AR B £ 57
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Figure 1. Distribution of cumulative confirmed cases of COVID-19 in 2020
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Figure 2. The growth rate of automobile consumption in China’s 7 major
regions in 2020
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Figure 3. Distribution of automobile sales in China from 2019 to 2020
[E 3. 2019~2020 FHKESEHEDH

Table 1. Theil coefficient of provincial automobile sales and its changes from 2019 to 2020
= 1.2019~2020 FEH LR ETHE Theil ZHKR LT

Ei=720 2019 4¢ 2020 £ (%)
SRR 0.291 0.276 -5.30
¢ ) 2 0.121 0.116 ~4.56
HNER 0.170 0.160 -5.84

IR 0.103 0.115 11.85

Rk 0.027 0.036 31.64

b 0.122 0.078 -36.21

Hrh 0.044 0.049 12.45

£ 0.501 0.462 -7.83

(B[ 0.171 0.158 ~7.68

il 0.239 0.230 ~3.65
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3.3. HPRLEHE Theil RE T

FIH Theil ZE0EE 4B SR FA E M SR Z RE N 2 5 IR 257 &I TTER, BL& 2019~2020
1E Theil ZEIE M. Bk BE, ARAZEE Theil REUSAZER, HAZE R HNZESLIGIT T,
L 22 S IR 22 S ) DR RO T AHL ) 22 S K DR A, AL R 5 AN 25 S I DT R F AR A D, AH A R DT
BREEHE A T FE(WAE 1), 2019 FE4H A 22 5 THR#E N 58.42%, 2020 -4 N 7 R 0Tk % 4 57.97%.

Bk, S 1 Theil 38505 m 018, 2019 4F. 2020 4F Theil 244> 7l &k 50.1%. 46.2%,
YL AR ST R PRV R R R e T R PR R LX) Theil F88B AL TEGEE, 2019
. 2020 4F Theil R2E50 714 23.9%. 23%, LXK SER, =rE. S0 JCH R PEITR 4 8
BEREONWE; RIb. X Theil 850t TR E, 2019 4. 2020 EHAHLX [ Theil R%L
H1<5%, BEHZRAG. AN DX N R 8 T TR AR i 22 Al . 2019~2020 4 7 ANIX I3 Theil #5074
WHBEA—, Rk, e, FERMX P Theil 550507 BT T 31.64%. 12.45%. 11.85%, b, fEw.
Padt. VERHLIX [ Theil #8500 5 FF% T 36.21%. 7.83%. 7.68%. 3.65%.

3.4. HPRFENIAR T SEIREFAE

Xt 2020 RV A EHAT A (0] A OCKGEG, 45BN 4R Moran F8808 0.061 (p E4 0.07), *
W48 VR AN AP B 3 B S (AR SR AE, W] DAEAT 2 (R S 0T & N — D S R B R 4. 15 B

s, a0 b YLIR. WL B Wb, TR, WIS VLPO AR, BRIV A T A T
COVID-19 F 75 0 B 45 < 22 B ) 10 2 1A% = RO R AR /DS o (ST 1 X A ) 5 2 PR AT AR A

N

A

K ) p
B 5 99% 5 B
P 4 5 [95% 5 2 1]
W 1[90% 5 E 1]
NGES
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TG

0 500 1000 km (
L1 1

Figure 4. Analysis of Local Getis-Ord Gi for automobile market in China in 2019
4.2019 FRERFETIARBHRSTH
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Figure 5. Analysis of Local Getis-Ord Gi for automobile market in China in 2020
5. 2020 FIREIRETIA/ARHRR I

4. COVID-19 MR FEH BRI SSIE S 4
4.1. TEXRFESERFT

JoR s COVID-19 FEs A IR IEE o0 B e, 2% B3R [F VR 4 15 J AR X i R 25 T A 4 25 ]
ERIEME, 40 505 P — A 2 (VA 25 ) R R BEAT A . LA TR BRI &, LU
A1l BT COVID-19 JEYH i I BEE I oA B, 55 AN % 55 (2020) T 98 e PR T R FRAK T« Wi
NI PEZER ST ERTYR A 1737 UM 5 6 I 700 DA S £ B 2 R A i (3¢ 2) 0 Mt F—
SRR

Y=a+pBX+¢e (3)

KRE)T: Y NS EHHIRESNE, X AL E, o NERET.
H T3 E 8 SR BT I ] Be AR S (AR S, T [16] VR ARG WKF JERTTR 42T S I A5 AR

wo AT BEAFLE 2 )3k RGN, DR sy 28 4 8 T B 1 2 1) Ak FE AR AR
Y =aWY + X + WX +& 4)
K@)F: Y AFETRESNE; W ATENE, ZEIREHET. COVID-19 P15 K 2500 HAahH X 1)

SO IR TR 08 T, HOR M RIFE AL, WY JyRIAR R Al 5 0 X i s 38 &, WX
DGR SR AR AR B 1 25 (B 5 s & D9 BRZ2 000
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Table 2. Statistics description of variable and data
i 2. TERBEGITHER

A =<K 2 FEAY YA bfEZE ME ROKNE Tt B
[AAs /. Cars2020 T 31 627.35 497.89 38.67 2168.76 RE ER#
2020 fE4EJEK COVID-19
¥o0As & COVID19  Hl 31 149.48 809.66 0.01 4512 SRR A
TR A 1a] 3508
. JERATSZECRON,
Income T 31 30.64 12.36 19.14 69.44 I [ 2
. ZF R EKE,
GDP fe. 7% 31 31784.94 25949.28 1697.82 107671.1 ST [ R
AR B VAL 4S JEH0E et
N4S A 31 717.97 568.33 27 2414 RERSE K, ik
1E [ 358
P RTVR 45 TR,
Cars2019 T4 31 691.76 561.44 36.67 2473.17 2019 VR4 LIS EE,

it IE s

4.2, SEIEGR I

K H Statal6 X R(3)iFEA T — ML, XA @) B X PR B /s 361 (GS2SLS) Al
KAUSRIF(MLE) it i 28 [ AL s A il , B &5 3 3 Fibit45 (G5 3), 3 M4 R R BMT S LB
PEREAR—F, MM R? % Wald Test &, GS2SLS {4 Lo, #LlLE ORI,

Table 3. Estimation results of model

=3 REMGITER

— R [l 23 [A] b S AR A
Bl
@ oLS @ MLE ® GS2SLS
COVID19 -0.089" -0.088™ -0.092""
(-1.96) (-2.03) (-3.27)
Income 1.4517" 1.550"" 1.396""
(3.20) (4.26) (4.86)
N4S 0.170™ 0.131" 0.185™
(2.38) (2.15) (2.80)
Cars2019 0.706™" 0.7417 0.686""
(9.81) (12.15) (11.04)
_cons —24.991 -26.276" —24.406™"
(-1.70) (-2.55) (-4.28)
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Continued
Wd:
N4S -0.414" -0.645"
(-1.79) (-2.51)
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