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Abstract

Under the macro background of “double carbon”, the new energy automobile industry chain is an
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important engine for China’s high-quality economic development, and an important industry for
national economy and people’s livelihood. In recent years, the new energy automobile industry
chain is facing the dual challenges of uncertainty in the external economic environment and in-
ternal two-way risks, which seriously threaten its sustainable development. Based on the daily
yield data from 2018 to 2023, this paper empirically studies the systemic risk status of each in-
dustry and market in the new energy vehicle industry chain under different scenarios. It is found
that there is systemic risk in the new energy vehicle industry chain, and the fluctuation of industry
yields is procyclical. The ability of each industry to withstand risk varies in each period, and when
the new energy vehicle market yield is in extreme downturn, the middle and upstream industries
with higher correlation with the market have higher level of spillover to the whole market, and
the downstream industries have lower level of risk spillover. Based on the conclusions of the
study, this paper puts forward suggestions based on different market players to improve the con-
trol of Chinese enterprises in the global new energy industry chain, reduce the systemic risk of the
investment portfolio, maintain the stability and foresight of the policy, and implement the incen-
tive policies, aiming to promote the healthy, stable and sustainable development of the new ener-
gy vehicle industry.
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Figure 1. New energy vehicle market index, 2018 to 2023
1. 2018 Z 2023 S HTRERE T IAIEH

4.1.2. FREMRZE =l 1l K2 B i) B B 3% Y

% 2023 7 12 H 31 H, REIMAAEHraelii i EAH R 106 HREK, MAXZSHH(2011) [19]
PR T i, B3t A BB RE IR 5Pt L RiF LT AR 1 48 R EE HUREA, %
FRE SR BRI 5 90, 5 TR A B ZEAE AT J@ AT ML A T B o5 B R A B ATIAE AT A b AR, X R i,
RN B EAMTI RS, AR R IR ZE ki E SR AT, BPERET. HAb&E .
filvi BRBE. M. B RGAIEALE, WK L.

Table 1. Segmentation of the new energy vehicle industry chain
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T AL
e s
T T4

AFEARR SN 2018 45 1 H 2 HE| 2023 4 12 H 29 H, AFEAR AL 1457 ME G H. A S
FENLVEAFTF UG I SONKIR, BFEARZERR 8 3 M B, 2018 451 A 2 H# 2019 4 12 A 31 H A
F A EEEIAE, 2020 4 1 H 2 H £ 2021 4 12 H 31 HASFEBIM B, 2022 421 H 4 H % 2023 4
12 7 31 H ARG WE Bt 5 NHrBat 488 NMcH H, B AMBEL 487 A2 H L SB=AMr Bt
485 NG H, WA 20 WHUGE SR 7752 R=100*(InP, —InP_,), Hr P2 & B H mHRE.
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Table 2. Breakdown of time periods

= 2. BHEER AR5y

I [F] Bt
2018 4£ 1 H 2 H~2019 4 12 H 31 H R B b B
2020 4E 1 H 2 H~2021 412 H 31 H B
2022 41 H 4 H~2023 412 H 31 H ZURE

4.2. ¥IEAB
4.2.1. RS

% 3 HIH T EAERT REVR Rt AR BN 7 ASETREE L B T L R R IR R S Tl R ST

PUAEL, B L SR GE R sl AR - i R P oK

Table 3. Descriptive statistics of returns

® 3. WE R MG

¥l RKMHE w/ME i P e
HreeUR I EL 0.0427 8.1810 —-8.1097 2.2022 0.0978 4.2078
v 0.0943 9.9397 —-10.0390 2.9229 0.1808 4.1347
Foft )R -0.0375 10.4845 -11.4763 2.8070 —0.0466 4.6444
AL A 0.1140 9.2946 —7.2166 2.1411 0.6160 4.6717
i A 0.0778 50.9400 —46.0308 7.5050 0.2708 11.0257
CEREA 0.1397 15.4123 —9.4243 2.5917 0.4558 5.0332
HLE R4 0.1357 20.7546 —51.7236 4.0328 -1.0378 24.4567
T F 0.0272 7.5246 —8.8955 1.9689 0.2977 4.7167
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Figure 2. Volatility aggregation of returns for the new energy vehicle market index
over the full sample period
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423 BHEXSHH
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Zhit, XEAT L R AR R B R AR S . R, X -OAMT MR Y as 2R 2 T A A e P R 9%
R, HOXFPORHRLE 19600 022 /K MR35, BN EAT b2 M ARE, — MT AR AT AE &=
X A AT ML A B R

JEH AR AT L 5 HARAT W B AR S R BRI P AT ML AR B REIR T2 7 Ik B
HABKIEW S, EAITI7sh &5 A b B mE . 2T, SR ATk S ke B3
AT ML AR SR R BB, IX RIS HY 22 AT b 5 FARAT b B SRRV E AR AR . X AT REAB R, SR 24Tk
FE DN TSN, HL U B AT T BER AR B, B3 A 24T Ml g DU 5 AT B3 BR ATk A 7

Table 4. Correlation matrix for the full sample period

4. EHARHAREXRER

[EEZE =R oy ot &8 LA I Hith MRS  EAFE
IRk R 1
e 0.823™ 1
Hihé)® 07507 0.703™" 1
LR 0.658™" 0.519™ 0.405™" 1
e J 0.635™" 0.453™" 0377 0.543™ 1
L 0.845™ 0.598™" 0.524™" 0.551"" 0.652"" 1
R RS 0556 0.405™" 0.398™ 0.396™" 0.434™ 0.501"" 1
P 0.550"" 0.432"" 0.438™" 0331 0.360"" 0.443™ 0.440" 1

Kkk kK

He TV T RIERIRIE B KT 1%, 5%, 10% R,

4.3. BIEREMRE

S F N ) 7 B B A I AT (1 T 72 48 32 ] DCC-GARCH T S A0 TR 35 R BB Iy, A Z5 A A2
5 B ARBENLYE . TR R Ry X = oe . R, AER R IR T SR T 2 B,
BB FEAS A 1 AT P8 (AT B, AR S 40 BT ik R R fi e ST A5 1
4.3.1. JB &I6

Table 5. JB test
5= 5. JB &1

e P R IBIEAL
HraelR A fe A 90.8735 <2.2e-16 bliibo
A 86.1006 <2.2¢-16 pipus
HoAth 43 164.6852 <2.2e-16 Sliibus
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HLEE R4 28211.0802

P H 2 200.4418
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{6, HUET W 5 7 5B AN 1 25 0 A e

43.2. FRMRIE

7Ei2 fl DCC-GARCH HEAUHHAT 43 HTiy, RIS 2751 5 B4~ PAatE . SR ARS8 (ADF) K
For 58 25 US o 26 7 A1 RSP R i, K Ie 4 SRR S IR R 7 41 P A 2K T 0.01 BB EMAKTE, &F51
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Table 6. ADF test results for each yield series
6. BT ADF I8 LER

BN AR ARG PERCRibUR )
BrReIRETR AL -37.2913 SEIRS
B -36.1719 pliibus
HoAth ) —37.6628 SENS
FHL AR -25.1103 SEINS
e e —35.3014 SES
Hiith —37.6202 wit
HLER R 45 —36.9361 it
PeH 4 —37.6439 SEiNS

433 RAEMHRE

N T BSAIEET BE VR ZE 1T 4R BUUET BEVR AR L B T I 23 T AU ) ARMA BB 5k 22 et R AR AE =
JrzEtk, RSCRMFTT ZRN(ARCH) K S . AR 7 IREIR S5 RORE, Wi 4ede. B . His)E.
UL BRI, it HLi A 8 LURSR F 4R i 2t 5 PP 1K) ARMA BB 322 1) 57 5 ZE AL B 1) P {2

/NF 0.05, BIFE 5061 B HEACT F, 4R

e =M, ALz DCC-GRACH A iE47 MES J7 A1 ACoVaR 777k B {1},

Table 7. ARCH test for each rate of return
F 7. BWEHEZEA ARCH 1&1&

g5 LFTE, U ARMA AL T 58 22 17 51 47

LM it P1E
BraelR TR 28.3517 0.0000
T 21.4143 0.0000
HAb& R 39.9516 0.0000
HAL AR 49.1104 0.0000
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e JE 121.3529 0.0000
FLI 12.9617 0.0015
HLR% R4 6.0213 0.0493
FeH % 49.2874 0.0000
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Figure 3. Dynamic volatility by industry
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Figure 4. Time-series plot of dynamic correlation coefficients of return series across industries
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22022 HEPANI 1R BE RS BONEIZL, T 2022 45 WEHTE T T A2 . XA REV E T R GE ik KU FH1F
XEHT RETR 4 B B I et R 25 Py . BAKT S, i B E R RS A I, i eh 56 51 5 BE R Bl 1
ERRORESE, XSS E SRR TR RIR A N AR R DL, I A AL, TR
1B RER G B N AT L RO SRR B, AT 51 R B A A R R BRI SN o

SrI TR BORT,  Hh 5% 57 5 B B B AT M A S RIC O (83, 3K AT -5 IR S8 AT M A (4 I v 114
e A EAMKIOR R AT 5% T FLIEE R ST WU 32 2T RE IR B, S i e SR B A R &
BB B, ek 1 R X (R AT 2 F SR Al e. MATNR A BERE, B A7 L AW ot A A 5% SR 4L
FEFT A AT B, KHIORFFAE(0.9, DRI ALIX IF], RIMEFE 2020 E A WS FFEZE 0.7 Lef, JiAHRM
WARAE R B AT ML A A0 T iy, X5 B VR OR T BE IR 20 7 ML B B Jie IR R B A A 0%, LA
W ERFEM R h R AT A ST IR B AT S, R %, H 5T ias 2 A ¢
ARBCBAELR), XA BER M N AT AL 58T REVR 4 T 37 I ELH ORI /N, HL T 3R LB 22 3t 32 33
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4.4.3. ACoVaR
WRAE R 2 G ) =AY, 2% 8 FUH T I REIR 2 P L B AT AR IX =AY ACovaR HEHZ 45K .

DOI: 10.12677/jlce.2024.133014 151 {RBR T


https://doi.org/10.12677/jlce.2024.133014

At

XS i, W RUREIAS RIS I RAT WA A A e 2 0%, XM 1 AT ML AE T 3 A S AT XU =
MAFRAIERNAE S A “B ML BALMAFE, ££ 2018 4 3E 51 5) FEHEAN 2020 4E 4Bk AR SUR
R RGN X FAF A AEIE], BRI AT L AR ACoVaR fEA AT in. XKW, XTilniis
AT SN, BRI 2B RS AT R S 2 Blh . IR RS BB R . R fapLidjE R
LPFIRE I, S HREIR AT LA ACoVaR fHi . XU, EHMXEERTTHIAE T, ST RS
P DA i L PS8 50T S 2 AR o AT S R H 35T BB U 2P AT M A 2R e XS 24 5 2 P 3 T S B vy F) IR
i R, AR R BINEIAE T T AEZ D TAGIS J], S UG Vi EE A5 DU AE R 55
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Table 8. Conditional insured value premium (CoVaR) rankings

8. FMHERMEREE ACoVaR iR

2018.01~2019.12 2020.01~2021.12 2022.01~2023.12

ACoVaR Her ACoVaR ey ACoVaR R
iy 2.7151 1 3.5609 2 2.4635 4
HAh&m 2.5691 2 3.1549 4 2.2316 5
CIM 2.2417 3 3.7669 1 2.9248 1
e J 2.2390 4 3.2627 3 2.6565 3
ML R 40 2.1880 5 2.5184 6 1.9029 7
e % 1.5299 6 2.3240 7 1.9564 6
LAV 1.1039 7 3.1111 5 2.5006 3

4.4.4. MES

WRIEZE 2 R =ANIHY, 2 9 B 13X =SSR E T R IR 25 ML BEAT L MES (B HER S5 5R .
“HLMN” MAAKE, a7 LAE 2018 4L 5 5 FER S A 2020 F Bk AR SORE)E,
BT REIR AT WL S REVR 4 T 2 R RGeS i, HURF R AE 2Bk PAE R SO, &84T
MV T B R RS TTRRIA B TR . 2022~2023 AT GHRE B, A B BEUR 4L AT b g XURG A HH K
P AR, IXRVIBEE IR RE MA TR T, AT RGEREE S 7M. ATk
Mo FAFERE, NI AT W AR B A R ELAR A2 Y KU R R, 7o Ao iy XU R A
JIRE A ATV A B AR SR . X P RE S HAE LB AL B AR A 5%, SR A iR & ™ i
52 E TR EEARSC,  132 L BR300 gL (2 ma AR X B o BRI, BT g, 3t
el PRI DL R RS, FE % I UIH8) S 7 A 95 P DR SR A BE 70 ARG e P UG R P 4R PR
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Table 9. Ranking of MES means
& 9. MES H{EHIZ

2018.01~2019.12 2020.01~2021.12 2022.01~2023.12
MES #){& e MES J{H Here MES #1& e

A 4.2088 2 6.2787 1 3.515 1
Fohth <) 4.9161 1 49577 4 2.6811 4
it 3.0423 4 5.2639 3 3.3797 2
el s 4.1008 3 4.5375 5 3.0611 3
HL% RS 2.4709 5 5.8831 2 1.7412 7
Fe I 4 1.7552 6 3.0337 7 2.1855 6
HaL AR 0.5415 7 3.416 6 2.4102 5
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