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KU ) |, 2060 AF Fif 8 i 52 B S A i W A0 HE ARG TE SR 2 B R X S HE R (B TR R S O
FUbR 0 51 Hh 32 00 1 o [ 0 7 4 sl A sl A28 i ) 0 1) S AR 4H 25 (BRI A%, 2022) o 2024 4F e 28
O T A 23 DA 3 98 bl (R 4 0 R e 5 R R IR R PR A R R Ak L

R H b R 2 R e AE U B A EC DA i A T RE AT ML 1 R B Sk €T BE URA T AL
AR BRI, o BE R SRS M A AR A B A R R R AR, BE TR 2t OB TR AR A
T 56 o B A A2 B A AT BR IR AT Y 0 S e B AT Ml 7 v B U R G DA R A R AR T Y
T AL (ARAR 558, 20225 TLIRHT 45, 2024) , I A e B 1) 9 BE 7T BE X RE IR 22 427 A= 2 0, O ik — 20 A &

Wz A B Ay, AV Al e 7 40 [) 1B SR AR Ak B R D T 3 B B A DR 2R AT RS B e AT Ml T I 7 e R 1
SRR o IRV, B A ) AR e B B R AT M 14 U 21 5 3R AR IR 1 B B B XU, SR AR (o Db 45, 2022) , DTG X 4
il R G AR E Y A vh il o Semieniuk 5 (2021) (R [ #ESE (2021) 45 Hi |, % 20 XURS: XoF 46 Fil RS A 1) 5%
M) % A28 S IR ELA M EE R R R L MG )T R R PEBR R AE A AT RE S R R M A al AR o O
U1 O BUHRE SC ARt 22 YR B 918 AU 22 4 o e ] A HE 6 R | 55 81 LA 4550 0T ) & e AT Al A 250 T BB A
it A 4 Bl XU, D7 1k ok BE RN B 28 A PR @ . M T I S T 0 4 il T 3 b SR T 3 B A 0 2L K
o (faf FB 0 45, 2021) , B SR ATl 38 BUH 4% {5 2 BB 5 — 2 B B R WA SCAT M 1938 A7 R B0 (2= U5
2022) , HAIGRR % AL 5 6E IR A7 b 45 P B AH G o PRI, 76 XU " B AR 29 T, A SCAAT Mk L £ B
A B AE v [ B ST 3 v B < OBURS R DG AT b, DT 3 3 W0 B A Ml ] XU A% e O R TR A AR 1)
AR REAE S L ATl 1 1 e B A, O et Ak 78 XU, 19 G 306 M 5 B RN 1S L

2008 4F- 4Bk 4 fil e AL LA, 28 G0 1 IRURS: 1) 20 1) 5 B4k Ay [ D9 A2 25 OE 32 SR o A% 5 1 AU %1
] 7 3 QAR B A B (VaR ) 45, 32 B3 (00 £, 308 o 000 3 A A LA BB — 47 Ml 19 320 o JRUG: A 4 W7 =
£ i AN/ 1 g S EER  N e SR N LN S ) | B o I ) N Tt = L
AU B 5 e 5% B, DT fin e RURS: R 2R L &= 5| & & il & AL (Engle 55,2015 ; Gai Fl Kapadia, 2010;
Greenwood 55 ,2015) . Rt , V1 4F K BB 5T 38 25 DA 18301 o XU 000 132 s 1] 2R 5 1M IXUBS: A5 e R A, R 3+
ANME AT Y B S AR B ZR . Diebold Fl Yilmaz(2014) 3 T [ /& [ [A1H (VAR) B R 8 B
T RE 55 25 A0 PN BT AR 25, P a8 XURS S B MEHE S (DY 48500 5 XS AL Y M 2% . iy ikl iz T
g et S R D eI Ve S £ R 11507 N 20 7 N i 15 2 S L K e e il S DR 5 £
i B PR R 3R G P 4 Al RURS: 2R AT WU P4 55 4 4% (Yang Rl Zhou, 2017 ; Demirer %, 2018 ; Barunik
85,2022 Ando 55,2022 1R /D 55,2020 B0 B 5, 2021a,2021h; ABHE [E 45, 2024a,2025) .

AR A ST HE— 248, 4 Rl 7% Gl 1) 43 BT HE RS 18 J=) B F 4 Al ol T o2 S AR A7l
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6.1% ,— IR HL J3 M A 1Y 20.3% ; 76 BEJR I 2% 07 0, 2% LY 56.0% , A3 A L 18.5% , R AR i L 8.9% , — IR L
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WA ,2023) o PR, 76 /o e 5000 15 e 2 R Y SR TEORE A0 Ak p AT ol 23 T BT 6 T IR A 3R Gt XL
6 1 Ye AL B4 P A LA T SCORRHEE [ 45, 20235 X 745, 2025) ¢

AR SO T v A AR 8w A 1R (HD-TVP-VAR) & &L X vh[5 A BT 37 124 4> 8 7 9047
A8 Hk v 2 A A A 3 A5 KU ST I 45, LA 220 < OBURK B B 249 BT B AT Al KU SR ARRAIE T
RIS A% G 5 e U XU 1 S A8, O e A XU, 1% S 0 “ B IR AR o A SC I BT 1 DT ik 2 ZE AR I AE
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B — MR R AE SR T R o R SR O & A A R AL AR (2MSCLE) J5 i X% HD-TVP-VAR
BERYIE AT A8 S50 , oot = 445 D0 9 S 800G T ) 8, G A TR 5 124 4 ATk v 4 B
25 RS ST I 45, 38 40 R ATl 48 B2 5 10 5 P A 8., S B A ol XU X BDK 118 5 1 220 i

B R 2 EROCH A TIE . 45 S AR FD A BT S O B M A A SR - SRy R -
AN SRS 22 2 W S MTHE SR | fiff D w2 206 52 20 DO 24 155 B 1 118 3 8 IR TR0 [ 8, 1% T ARG
FHF <R B bR 20 19 BT A7 b KU 43 A, 38 BT )32 07 145 2 4 il 3 i o AR SRS AR A o
AP AIFSE , S BRXCBS: f4 AT 258 W ) 5 90 9

5 = URAR S B VR ABON " B Y SR N o 5 S A R XU FE AT M DG I 2 T R AL AL TR R T 2
J2 G0 W 45 DI, 7R 0 20 1 TR T AT oMb T XU 1) G U S0, DT R B A O T e TR RIS 1 e DA R S
ESCHRIE A 5CAE 4 5 #b 7

AR SC A 43 25 K6 B HEAN T < 5 3 A A 48 B 7R XU B B SE Al HD-TVP-V AR #5570 (14 4
DA % R 31 JRIS: S 366 4 00 B85 5 7 5 5 =B 40 4 2 A 5 AR FD 4 T Tk RN B A s SR A R - R
=N B B AR X LR ™ AR 24 BT B B ABAT Ml DGR HE AT SEE 43 AT 5 57 DU A3 A A AR SR A
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It R DX e A A B ) < il AR e AR Y Y T BEIRGE 2 — |, Carney (2015 )45 2 S0 AR Bk 5%
T 5 v DS A T 3 G e 25 A S RO A (L T 51 A < R XURS: o B BT R
fe B HE ATl 9 418 1% % 77 (Stranded Asset) o 7% Schumpeter( 1939) (%) 22 55 Ji B 38 , L)L J% Battiston
S5 (2017) X ER AT M XS 22 585 A9 00 B2, AT LR g skl A ol T T ) e 8 XL I8 R S I I Kl 7
R 55— 5 KU (First-Round Effects) 1 8L 7E 55 il ¥ B8 745 O 14 4 @l B8 7™ 0 (1 3 A 50 0L 5
ZH MR (Second—Round Effects ) 4423 T 4 fall WU SCBK 5 978

B, KT8 SR e (LR ) M b 5 A R BUR R 3 53 Ak A1 AR 25
J& K “ R ] & H% " (Unburnable Carbon) (Carbon Tracker Initiative,2011)® , # B 7% % 7= . i 1% 9% 7™
8 476 A A A R A S AT oMb RIS W1 38 DR 98 o i (L e A ARE 5 A R 45 9E XURS: (Bolton il
Kacperczyk,2021) o X —i:f 2 T G851 2 #0E ), 4F 0 4 5% AR (Hong M1 Kacperczyk , 20095 BRUZ 57,
2023 ), #E— 25 e R T T AU, JE 00 P 47 0 (R ] 3k 25, 2021) o 35 T 3 R 50 40 U 41 1 587 119

O RIGCEERER WA L4 2022) (Friedlingstein 45 ,2022) ,“ 2 BR i 5. ” ( Global Carbon Budget) 52 %5 78 < 28 1k
HFRART 1 A 9 A A Ak Bk (Anthropogenic CO2)HEJH I HoAE KA (i 19 FIG Hb A= 7 B v i 5.4 i o 7
(UL E ) ARSI , A BRBR PR I8 A 7 i i6F I i SR BBOBEHE it A9 )L (1PCC, 2014) ¢

@ Carbon Tracker Initiative(2011) 5 F fiie 1 55 () AR 3 R A] #4855 ” (Unburnable Carbon) P&, 3744 F 8 1k
PR IR R A PR R I TS 5 B B AR T AR E Z TR Y 22 B
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S, BE 7 U R AT BE Bl s A, T BRI IR 7 (Carbon Bubble) , — EL A% i HE B 56 9% A 46 1E T, Bk 30
KB 5 24 (Schotten 55 ,2016) , 52 M 43 fil 22 48 £ € P (Battiston 55,2017 5 Bk [ 3 55, 2021) .

LR AE 58 50 XRS5 T Al A SR 5 v i HE AT M 7 2 280 JRUISS: T g 3 5 AT ol D R I 2% )
R UEAT M BB 7 OCHRAT ML AR, R AL R B A R RS, AT RE S R A R KU 2R P LR Ge
4> Tl KUK (Battiston 28,2017 ; Stolbova 28,2018 ; Semieniuk 25 ,2021) . H B 56 T4 4 XU 7 (10 BT 52
FIXTA IRY, Yang %5 (2024 ) 1 U™ SCAY S B WL A48 5 [ B 4 il 17 4 10 2 780 XU 946+ 2500, 122 OF
FEHRET QVARAMEZL A DY S M 48 B a1 50 UE 1 7% 70 XU 65 H0 280 1 A A7 A6 M O A e A
T8 AL AL o A HE [ S (2024b) FE SCIBCME LA T AR T [ D A il T A 0 B R XURS AL L SR
TenA R A5 #4 £ 22 24 i 4 DX S B¢ I 465, AT 220 1 25 760 DU S 7 Ja P 285 0 v 1 W U B 7 E Ut
SEml b A Sk — 25 25 A T AT ML DG B R G 5 W VR AN T BEIE , AT Ml 2 T A B AR XU S I K
I, AT 5 8 Bt 7 DRI 38 — 0 XU " 4% S ML o

KT e ST S RV S HEAIL ), IR AT W5 © AT RO 45 220k . 2R IBAF (2019,2022) £ — R A4
o KUBS: A% Ge AL ) B9 BRIE Sk (King A1 Wadhwani, 1990 ; Debarsy 55 ,2018) B 3&RE -, B BT 470k ¢ B
B R 25 Sk B OB TR 2 DG BR RN B DG = AR GE . Hoh, BB W R sk B 55 G
FR, R) 2 G B 3 e A 1T 5 e [ I 0 A8 A S D B D) 2 e 2 B AR T A R A 4l A% Y N (4%
BAE,2022) o BLAM, AR /INVRE TSR A5 A (2021) 15 25 5y b 7= 17 3 vp B9 5 U 350 7 (Ripple Effect) B,
PR 2R [ s BT 18 IR A 5 AL i) B 306 20y P 5 i) R 38 VR 80 07 7 A 28 5 2 SEUE I 9 of R T 20 I
i M7= A A s 1 R A5 D) A R, B P SO 1 B S ()4 3 56 2R 2 (i 1B AS ) DX sk 0] B4 B A% e, B
Wi b B 0, X R s ) A S 2 A ek 55 (1 SR R A, 20165 X0 = A E e, 2018) 5 A4
A5 (2024b ) WK 4 Jre 25 2 A0 XU B 5, b I i 2 W) 22 Ak M s (R0, 48 s XU 4n o] ) A RS 1 A
i A% T, 46 v e HE R 7 < R AR e ) DGR

ARSCUAAT L R YDA A, 5 BT A7 oMb S 6 R T8 5 B U 800 7 B B R OBURKR ” H B 2 O AT
b AR B A S LA 58 88 XURS ) 7B XU " H AR N, X0 T2 YR By ATk i &, H oz 2 vp i J5
T A B AU SRR, AN A1 TV K B — BRSO A P RE S B S AR R 5 1 R AT
i, DA KA AE B8 4 B8 0 R I AR AT M, 6 7 F IR T ATl D I SR G P i B OCICIRGE L Rl ALY
B, LB T B E — 5 28 iy (] 42 DG I0C R 8 DG IO IR Tl A2 A7 Ml [B) % S, DA 7 A B IR A8 0L 7 o A 25 T
TR, TR 76 A% Tl B b A5 B L ] D XU 32 7 55 5 0 5 AR R, o A e e B R
T e Bk SR BBCHE it BID DRIE DR 5 90 50 s SOXU R 5 2 1) ATl v RS 5, LT RE 42l 5 4R 4T =2 1)
MR B R, Gl R R e R G E R . B, A 06 248 A 50 KU 43 A T L, DR o1 51
“RUBR” H bR A HT B KU 7% S A, 5 Bl K st SR SOR e 170 17 DR 8 4

(= )HD-TVP-V AR A 4 5 55 bisf 451 5 B0 1 )

A2 7% Koop Fl Korobilis (2013 ) 14 1 = 4 6 745 0] £ [ [71 )9 (HD-TVP-VAR) R &4t , 3 fdf ] 1% ¢
BT A SR (2MSCLE ) J5 15 fiff Y H7E 2 4E 175 50 T A A7 0 S 800l T h In) 8, 3 A AU Al 125 51, 2%
4 Diebold 1 Yilmaz(2014) (¥ J7 22 53 fiff W 28 K 2 7 ¥ , i — 25 11545 30 2 245 KU DG 16 14 48 2505 KU R
B R4, FFAE RS | 4E 3 Baruntk A Kiehlik (2018) B A58k 20 % 7 1 (BK 0536 ) , 85 3h 25 KUK 56 Bk
PEFEAS RIS b 6 A7 43, 45 30 LA ) L rb 0 5 R I R S R i T B

O A BT 2 6 e ISR A U S , N 4 LS B 9 3 1 9% 72 0z (E 5 2k (MeGlade 1 Ekins, 2015) {5 4%
2R (W 3 MPOR , 2014) %, 3T RGE M CBME R I L5 A T A BR
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1. 3T A7 Ml 48 B v A AR 1) e ) [0S R G
R 43 B AE W35 2R 5 ik Bl 2 L B A KU SE B L AR 0S5 Barunik 45 (2022) R 5T,
F124 A7 o E AT RS AV, 3 B H A R S sl R
R, =1In(P") = In(PlY) (1)
V,, = 0.5(In(P"" /P ))* - (2In2 - 1)(In( P /P7"))? (2)
Hoep pre ple, poe 55 ploe Sy EATL i fE ¢ B BB A AR TR S . AR SR REAR
X E] 9 20204 1 A 1 H ZE 20214E 12 7 31 H@, 3486 S WLIIME . 76 LR b, 80k 25 R S5k sh R 5
5143 W95 X HD-TVP-VAR (p) & G TR ST
y,=c¢,+B,,y, ++B, y, +&,e ~N(0, 2,) (3)
Hery =(y, vy )sv, €{R V., VANGENA R &, e, N NYERTAZRIED B, (I=1,--,p)
HHEE Ry N X NAERBUERE . e, I 2 T8 @ 00 o0 A 1 NV 4R 15 22 il i, oW 7 2B 3.
ot SE M AR, 20 (3) AT S S 1) Fi O 2R A 2 R R ik
y,=Z,B,+¢&,e ~N(0,%,) (4)
B =B, +v,v,~N(0,Q,) (5)
Ho Z, =1, @1,y .yl 1B, = vec( e, By, -y B, 1) RASZS 1] 22 (B3 B, IR AN Bt 1L U7
AL N AEBEDLIE Zh 0, 5 e, AFHG, H IR IME S 0 B 7 2256 140 Q, 1 2 T i i 43 i .
bR L TR A s T AR Y X A B A5 2k A RE A% AR g b R R R T O O O B Ok L Y e B R
BOE A A 58 2 0 [n) 8, 20IR 38 25 o) v (4 I 728 2 50 B, AT DL i R R & 08 A7 Al 3 SR, A2 48 1
IR 2 UE UG A T TE 4 ) R e LSS, R R A T Q5 S, P AR S B0 A TR T
MCMC J5 35 1 S 2 R, 3 76 oo 4 1% 0 T S AR T F 59 52 2% 5 Sl Tk v ELXE LA 8. A7 58 F Ik, AR
2% Koop Fll Korobilis(2013) M3 , 7EA T Q, B 51 A GBI 7 A, IR FEAG T 3, B 4 O AL RS 3l
T (EWMA)IE 2, 51 AR S50 XI5 72 A3 22 B 0 2240 P b A7 B 7@
2. 3 F i R O B A W R AR AR O 1 S A
PUAT SR A5 78 2 B0 e B 5 vk KR A S W2, — 2 A 0 B 8 56 T R
2 %1 (Antonakakis 5 ,2018) , 55 — S W38 5F 32 W0 15 5 31 7 /0N | T ol ) DO 4 0 A7 60 245 18 3 25 ) A
J 48 & (Koop Fll Korobilis, 2013 ; /¥ % ,2021) , X IR 7 Ikl E R R TR E LR TA R E. X4
Tl S BECR B 2 i) | AUFE 48 50 M DA ME B 152 0 S50, A% 48 2Rt DR 31030 52 2 B ) it e X A A T o
AR SCHR 3 g g 2R R BB A R AR 7 2 (2MSCLE) % HD-TVP-VAR [ #Z 5k 17 k11, i ok
THA SCERAER R ST R AR o ARIEAAIBEE oy = (y,, -oou yy ) IR EURLAR BRAOTT DA A

€lys 0)=>t(y,; 0) (6)
Hh o=k, y,y,) BEMBEE, €y 0)=1np(y|F.,0) c-In|3, |- 755, it o=
argmax, €(y; 0) 7] LU BB SR KRR T2 (6) 2k WoR i, F 67 B 31T 32 10 1 %

B AR AL, 33X £5 50 A 19 B AL R A T 8 v 415 0 F ME DL SE B . AR S0 % Pakel 55 (2021) 42 H 11
2MSCLE J5 3% K 2y R 3] HD-TVP-VAR B8 S804 11 b o 7EA SO % 5 v, X0 ot 2 &

@ BAERE T (Wind) B8 15 o
@ HTEREA K] 5 25 SRR, UL SR 4 (BB 7)o 7R SR s LB S VR HOR R TS ) 22 s W sk, T IR
® MALTT R BRGNS WS 1,
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SR RR T

Clys 0y =S, s 0) (7)

Horfrw = (s ya ), = (s e ooy, = (rae vy, )'o 38 33 3 42 0 52 4 AR AR I
RLER R, 2MSCLE J5 3 1 L 3kt G 25 48 6 B 1) 3l 125 A 11, 81 T A oA 82 32 i o3 UK 0 B0 X 2 66 v 4 R
GE A KA SRASG T AE R AT 4T o Pakel % (2021) 38 i3 #1385 S0 UF 26 B M A8 0 VK, B % 18 i 4 3
SIS, BT A T S 800 22 5 A0 F AT LB 2

3.3 T DY 48 50 i AR S 1

2 2% AR HE [ A0 X1 A 85 (2018 ) FHRHEE [ 25 (2024a) 43l 3£ T TVP-VAR A 7145 K 9 DY 45 $iohly 2
D5 AR SCHF HD-TVP-VAR A5 A1 44 8 i A8 JC B M 48 805 G B M 4% . i oe st (3) Hfk il
TVPYMA () By, = > = W, e, ARG LT 07 22 70 % 4% 20 il A7 ll 7™ 2B 9 o i 0 4700k 0 19
I 45 22 Ty 2 (4 s AR BTk R (7 00 7 1 H o) @
o> (¥, 3),)
Do, 3w,
Hrbo,, =(3),,. WMTT XI5 2 A (C,) B8 —1T AR —E N 1, iR AT AR AL .

(Codise = (Codyd DU (C )0 MNFE LA FEFRRMEAL ST B9 CTRMERE I (C )., T BASH 50 S5 17
b i 1 B AR (C ) BRAT L 0 R R B (C ).

(8)

(Cn )wp =

(Codw= 2,(C )y, X 100, (C )y = > (C )y, X 100 (9)
=1 i i=1, %
38 3o St A7 M 6D £ 9 R R A AT A BT AT B IR L (C ).
~ 1 Ly ~
(€)= 252, (Cudeyy X 100 (10)
i=1 j=1,j#i
*1 KEKEIEREREREN
Xy Xy X Xoit Xy, i A
I |
W (EH)W].; (EH)V—ZJ (Eﬂ)wn.; (EH)P—"H.I (EH)IH\,r z,ﬂ(zﬁ)lﬂ-l
X (EH)ZHJ (EH)Zez,z (Eﬂ)zwx.; (Z;H)zenﬂ.z (EH>2~7e\,r 2,,2(&/)%/.:
Xt ('(::H)m—l./ (Z:H)nez,/ (EH),,H,../ (’(\‘:H)HHIH»I,I (’EH>H<—\</ 2,;,,(’5” )"fiv'
I
Xnat,1 (’511 )MH.« (Eu ),,sz., (Eu ),,uﬁ,./ (Ell ),,+1m,+|,/ (’Ell)u+l<~\f.l zmm(z”)nﬂ‘ it
XN (’Eu)v 1. (Eu )e\u 20 (’Eu)m ot (Ell)w ntlt (Eu)m Nt E_M(EH)\‘ it

T ZM(EH),-‘ 1, 2,,2(551)1« 20 "t E,g”(EH);V nt Eit,,f,( CH)L« ntle 00T E,,J\(EH)," Nt I/NZ,'gj(EH)l‘ st

@ SCHCHEIEEA BT R —Fp AR Oy 22) LI AL S o 76 & il #0025 2 — Fh A T 2 4 R U, 17%) B
(Markowitz, 1952) , PR W AS [ A5 2 [6] 14 0 22 53 kR BE RE A% FH T 220 i JXURG: SE R B4
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Ry R A R H A 29 HCT 1 Jay E KURS: SC IR 45 B8, A SC LA AR 285 B0 855 R O T 58 28 RN B 0L X
AR A5 A 25 R BRI R G T AR 938 53 U ) Hh BT 810 2486 B B ik WA 7 8 v B B S ATl O ok Ll L 324
AT R E R R AT . BRI A SCH AN RS R A B R T Ak A
Foll MEREE TAS T —RATI T &8 1Y 24 4 AT BRI S R Bk HECT O [ B B R R, ) 5 A
L2 — AT T B Y 8 4 AT b il kB BE VR ATl v Wk HE AT M 0 2 B R A Tl
A SR R A AR ST O OB AT . FEFR LR R — ML, S x w,, cee, FRN OB AT
MV a2y s Xn s ey, e CARXUBR AT, Ho e = 32,V = 124, R 1HARE T =AM, b TF4E
B T oA RURR ™47 b PN 50 XU S BB P 8 4, 76 2 T TN 4 S0 A XU ™ 47 M ) A Al 4 o1 3 A

F2 N R DU B Ry BB A XU AT ol YRR R AR RURS G ERMEHE B . E e EE T R T AT
b S I 0 B Ty i AR ORUR " AT b PN S IR A OBUR AT b R TR R B A TS B I
U AT A BB S OGP AR bR o HEUC, BT R I I L I G S B U " AT ] A Y U LA
IS e i o EY 1 | W ST (ORI R AVE R R S A7 R oE = O N 4 | I Sve S U R I E AV (8 S AT DN
FE A, R T TS B0 SR B0 OB 7 AT Ml [ S B S I 4R 4K

BE AN, hy 4 i S IHE PR A5G T i e, I S BN [R) S L[] ) 350 S B 1 48 B0 1T B AR SCHE bR
HEAL S B DG IE Pk i B Al b, 30F — 25 b A X 48 O T SEUE A A . BRI & 8 15 R 0 4 % ¢
I A 8 ORI 4 T P 29402 4 Jry B O I A A0 A5 0, LA ik 30 O BB M X T 4 SR KO B il
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Transition Risks and Industry Connectedness Under China’s Dual Carbon Goal:
Analysis Based on High—dimensional Time-frequency Complex Network
ZHENG Tingguo'®> ZHANG Hongyin’ YE Shiqi*’

(1.Center for Macroeconomic Research, Xiamen University ;
2.Paula and Gregory Chow Institute for Studies in Economics, Xiamen University;
3.Wang Yanan Institute for Studies in Economics, Xiamen University;

4 .State Key Laboratory of Mathematical Sciences, Academy of Mathematics
and Systems Science, Chinese Academy of Sciences;
5.Center for Forecasting Science, Academy of Mathematics and Systemic Science,

Chinese Academy of Sciences)

Summary: The transition to a low—carbon economy presents significant challenges for China,
particularly in managing industrial restructuring risks and ensuring financial stability. As the dual carbon
peaking and carbon neutrality takes effect, carbon—intensive indusiries face mounting operational
pressures, leading to heightened risk transmission across sectors. Thus, effectively identifying and
quantifying these transition risks are crucial for maintaining energy security and preventing systemic
disruptions. However, existing studies primarily focus on sector—specific impacts and lack a
comprehensive framework for capturing the dynamic, multi-layered nature of risk transmission in high—
dimensional settings. To address this gap, this study employs the pairwise composite likelihood estimator
(2ZMSCLE) method to estimate a high—dimensional time—varying parameter vector autoregressive ( HD-
TVP-VAR) model. Using data from 124 industry indices in China’s A—share market, we construct high—
dimensional time—frequency complex networks for both return and volatility connectedness. Furthermore,
we introduce a “global-local-individual” analytical framework to systematically trace transition risk
propagation, identify key transmission nodes, and quantify the intensity of risk spillovers under the dual
carbon policy.

This study offers several key methodological and empirical contributions. First, it enhances high—
dimensional parameter estimation by applying the 2MSCLE method to the HD-TVP-VAR model,
improving estimation accuracy in complex, high—dimensional contexts. By constructing a dynamic risk
network encompassing 124 industry indices, this approach captures industry—specific heterogeneity and
provides a precise characterization of inter—industry risk linkages. Second, we introduce an innovative
multi—layered analytical framework that integrates network topology and index—based analysis. The
proposed “global-local-individual” approach provides a novel method for identifying transition risks in

high—dimensional complex networks, offering a systematic understanding of risk transmission
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mechanisms. This framework is not only applicable to stock market risk analysis under the dual carbon
policy but also extends to broader financial market studies on endogenous and exogenous shocks. Third,
we deepen the empirical application of the “ripple effect” in transition risk transmission. By
systematically mapping the propagation of industry risks through a multi-tiered network structure, we
extend and enrich the existing literature on transition risks, providing new insights into the evolving
structure of financial market risks.

Our empirical findings reveal significant structural shifts in risk networks under the dual carbon
policy. Carbon—intensive industries exhibit stronger clustering patterns and increased systemic
importance. The average internal risk connectedness within these industries rises by 30%, reaching up to
1.85 times the all-industry average, while uncertainty surges by more than 200%. Although these
industries experience a decline in outward risk spillovers, they become more interconnected internally,
forming localized risk hubs. Furthermore, we identify a pronounced “ripple effect” in risk propagation,
where transition risks originate in policy—constrained industries and spread to their upstream and
downstream counterparts, creating localized risk resonance. The highest inter—industiry connectivity
reaches five times the all-industry average, and risk propagation follows a structured path, moving from
“source industries” to upstream and downstream sectors, then to chemical and metal-related industries,
before ultimately affecting the broader dual carbon sector. Notably, as risks diffuse outward, their
intensity gradually weakens, shifting from a “source—driven” to an “intermediary—driven” transmission
mechanism. While short—term risk spillovers remain contained, frequency—domain analysis indicates that
mid— to long—term risk connectedness increases significantly, with volatility spikes becoming more
pronounced.

By constructing a comprehensive high—dimensional risk assessment framework , this study offers a
fresh perspective on the systemic risks associated with China’ dual carbon goal. The findings enhance
our understanding of how sectoral constraints reshape inter—industry risk connectedness, highlighting
the increasing concentration of risk within key carbon—intensive sectors and the potential for localized
shocks to propagate through multi-layered transmission channels. These insights underscore the
necessity of continuous monitoring, adaptive regulatory frameworks, and targeted policy interventions to
mitigate unintended risk spillovers. Strengthening energy price stabilization mechanisms, promoting
green finance initiatives, and fostering industrial resilience are crucial in navigating the complexities of
the low—carbon transition while safeguarding financial stability and long—term economic growth.

Keywords: Dual Carbon Goal; High—-dimensional Complex Network; Transition Risk; Industry
Connectedness; High—quality Growth

JEL Classification: C32; G28; P28

(=% R EE;RERF L R BH8/R)

173



