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Fig. 1 The model structure
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Fig. 2 The effect of financial policy on steady-state consumption ( left) and carbon emission ( right)
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Fig. 3 Financial policy and the size of the “carbon bubble”
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Fig. 4 The effect of industrial policy on steady-state consumption ( left) and carbon emission ( right)

B5 FABRS “RBRiE R

Fig. 5 Industrial policy and the size of the “carbon bubble”

3.3.3 BB RSN H "

ABIEFE FEBEHE = FBICEUR: X i
I SK BEPRALBE X BEWEFR T A b W AEBE LA K
X BBV T Al W S Ak A7 RE UL 48 E L, JF LL#R

ANTRI S RO WD RS R 285 ) AN TR 52 ). 15 4 Rl B
PALBCP=  BORAN ], Bl fCBOR A 2 s AR RS )
N BEIE T BCAR B0, DR T AN 2 0 B B R I

4 AP = RBEUR A 2
SRS I RBRRCE &

TEB 4 B2 T L AN B X RE TR
R TR BT Al X B AR TR O, AN 32 Aill
S TP R R T <5 R R R M B SR X e 43
ORISR BEALTE 9 ol HAT S5 PR (0 2 i BA
B PR B Al 2> PR BT, JLDR R 32 B
PR GAA REVRAHR 4T IH AR, DA, 42
R SRS 17 b R SR 2 B AR R o R i LA R i A
GERICAR I Al 3 B ™ 14 B R -

250 HoAb 2%, P & 2R BUIORMEAE [0,
0.6 ] ZHIFHATRA, 4R A 6 Fzn. IR
LA Y BE A BRSS9 S B U B



2025 £ 8 H

R AR B IS R B AR P 7 TR
F: —J5 1, B REAE — € AR EARIH AL 7= G A hR
P, A RE TR S R Ak 2 i UK 95—
T, B AEAE AL T REVEE T B AR el , 4 il
TREVERT TR A=, B e A BN 2 R BE TR
245, E TR AR ™ th S 2% P L RVE AT, i
TR U BRI B MR LR R R BEIECR Kk
I, X B 8 i v 1T WA 3K AR P AE AL AN RE PR AR ] 4
SSCAERE T LA 3K AR [) 14 f5e KA 2% , 1% g IR
FR I SR A A RE IR 25 HE A P BE 1% 2 ) Fme DI TH 2%
ARG 33X 2 A D X6 BE TR T ] B e AR RS A B
XoF F 2 il I AR BE IR AR AN 2 R M AR A5 I FE 5
Q {EL, R i BSOS 5 NS 5 AR A) 25 1
REVR T T A B AR 28T REVRBE n] LA 31 56 4
—HURRRASBURACR . (ER AR X RE TR AR ] Al 1

SEARAT REVR A% 4 AEBLRS , BERHS e S 0K
TR FEIE A
g Q' =(1+7) P/ (31)

FERE ICHHE R IE R TR M ks A5k P (HAE TR
TR TR B SRR, R I T = BB AT B 4R
FHEASIT TS Q 1A, HF R EA A HL M, A1 L
b FP B , L REAT R T/ AR T, R RIS
R W CHEBOCRAEAE 22 5. S BR e Bl R A i
60% it , it PR 11 A A ) Aok SR dp b, o) g U
I TEIWATERL 60% 1T LLHE 35% , If-flifs 7= i
FOHE IR T 24 28 % ; e 25511 RE VRBE A el HE
BRI, KRBT IS RERAE YR 60% BT LA
Ul 20% X RHERCER BT R 18% ; AL AT REIRIL TR
FRUHERICR fre 22 , X A S Ak A RE R A 45 AiF R 60% 11
ot L ABISHE 11% I HAEASHEBCR B TR 8% .

E6 BULBERXIRZSH E( £) MERAER(B) B

Fig. 6 The effect of tax policy on steady-state consumption ( left) and emission ( right)

BE— 2 H, O AR TR RIBLR T L
A BEIR A AN (B AT T H R I A A i A2 3l IF
THRXTRL “BRULIR 7 YR/, S5 R WAL T s, w]
LA AR R, RRUSER T A B A e v HEAY
[Fi) -t 36 RO B R ) “BRI IR, 7 = 60% IR R AY
“WRALIR” R/ MZAE IR B EL Y 50% ; fL A1 RETR
BB DAY “BrILIR 7 RN, 60% B R X
JOLER) “BRULIR ™ KL HRIR N B 35% ; e 230
IV BBV L A B Y TR e /), 60 % 114 BE TR 175 1L
AR I o R (B 25% . R XTI X
AEVR T T Alb 525 Tk A0 BE IR0 25 i B AE D HERL
JOEAT BIR AR [7) P 3 2 85 A AR B R Y BRI UK, A EE
ELAEF IE AN AR L A RETE B A RE TR A L B AEAS A L
SERLE WA

B7 BIERS ‘Wil A D

Fig. 7 Tax policy and the size of the “carbon bubble”
3.3.4 REVBURAR S8 rbig

ARFER 3% A [6) BUR B RS A8 8800 64T LA, BRI
FE T DaHE RN AR [F] A I 0 S B 45 ZRBUR X



%8 PN TAR WK B IR BB HE B AR TR LR AL A — 41 —
TP “BRIIR "B TRl —&B 2 C AUl B O ERYSE WA BR 0 R AY “BR I IR " D,

AT BBV B RCRAH LU RETE AR T AT BE AN A 28
TR TREVRBLE 22 , M e PR BLAE S G Lo 5
A A BSOS L B RE D TR o it
FrECRE. e W T R, 45 SR R R TR . AE =2RBUR
Hh, BUSCECRAN 2 R AR T N B BTSN I L X
LT B /)N o IV i e AR AT B 3 50
MRECSRAR LE , 1 T 7 b BOR B2 R 1 A RE TR
filf 2 BORR R, DRI 28 TR ABCR B2 MR SR, i R T
PRI A O T Is 3 25% BYWHRROR , il H]
PO ECR 23 ok 2 5% RIS ST Pt Ok, 4 Rl
SRAH L7 I BUOROA 28 57 BRI 2 R /) (B AR
= RBER I HEROCR e A R ey A BESE L2
149 B BECBOR FFR SRR (B A5 1Y
IHEZR AN B R B3 O 1 I8 1 25% 1Ak HE
T B AE DA LRl L3S 40% £ A7 B3, N “Bik
WK R/ BESR TR A L 4 Bl BOR A7 Ml R
RETR BT 2 TR 8RR M /N, W Ak A BE TR &5

T 45 Pl B SR A 7 M U HT SR B A A RV 25 58 7
WER TR 2. AHERIN S, 4 R X % 1952
M) B K, 7 A ] 0% ek HE 3R T T BEHF R B K
“BrILIR”. HEAh, RRIRTRT BB & R I
REURAGRS TSI AS , SRR “BifliR ™.
3.4 HJ|EHWH

AT VS B A2 WA R BUR I ROR 3.
T RIEBCR AT E P, AR ST 5 AR R JsHERL
TR R [) BRI ) 5 A% s A2 . AR i =22 i G 4
B o X BEWRER T A Ml AE A8 0 B 2 BB 11 I 3K g
PRAERE AT LIk BAH [ A RICR , AR B 506 31X PR
KBORGH A “GeliB” , I H r, RonpeiEed, H
T FNRTRERTRI 1AMk A A A BR IR B 5B S T
SCEE 10% A9 9 HE BT 75 0 B — BUOR SR B R p =
0.13.6, =0.41 .7, =0.19 .7, =0.49 , KT
IR B AR A BBHE KT R 7 Ml SR 6 B 28 5
SR S By /N BAESTIHA 6. 9% | Ft %]
10.1%) . RARIBCE T AR NE 8 iR,

B8 FREBRI MR RKE

Fig. 8 Transition paths under different policies

@

ARBFFAR B 28 B 32 B — YR BN B A9BSR il ( MIT k) H 5 B0 T i R .



— 42 — oM OB % ¥ R 2025 48 J1
MERL AR AT LUA i, RN @ RECRABL IR & SORRBOR AT T BARF N
WSCSC SR IR O BRI 4% 1R AR 9 22 Al 2 S BT W - iﬁlln( C) (32)

B 7 BRI oA el A P ) ) e R T A B RS
T SR RS A7 H T 2% 15 0 9 AR £ 8 ) R
RGN FERI 55 3 T3 S R BT P s | e
PR B LTk TR B DL RE IR Y T
oA 7 HH AT B 2 1 T o B0 (9 A 28 /K1, 3o i
AT T 57 30 77 F 8T 0 e BHT RO AR S OKF. U
[ ) BSOS L AR WA 98 B 2 S B 0 Ak A BE TR
BRETHR T s 2, DT s o 5O Ji 2 55 3
T i sl B 55 3 A NEIROT R0 T TiAt ih , ife ok BE
DRB 7 A B . SR BOR B BT
8, BUSEINEE A5 REVRCHE ) 300 P9 Bt 38 i x4k £
REVRA 8 AU TR K, R IT R B 1T] 57 30 3 7e it in
HJm Gt LIt X A R a1 97 3 i getg T
Wi AN MBS PRI ECR T O T S 97 s i
AR DR B0 S IO7 A7 H 9 R S AR W 2
18T BB AR SR R BB N J 30
PR A0 3R X B g ) Al ] AR R B 2 A
U, I NP R SRR A B LT, Z IR 2%
18T B 2 I B AR ASE: SR e RLBOR T, o 19T R
L YR B i AR NP K B R OR R
[ TR P ML BRI, P BB B3R W e A A
AR/ NREIEE T R I M8 e % B e A O AR S K-
TERE R BEAR L, (0 4 ORI 55 — 300l B o B
JERT A REVR AL L T, 3302 XA 55 8l 1 A R
At | DR R A TR T T A7 BT, X BRI 9 7 oK
S A — R REVRHR T B HE LS T BERLN o
T B AN HECZ AT T R R AR AS . AR
A RIS, SR FH B AT S 3R ) D R AIOR, B PR, 7
1H(S 4F) WEPATRHEZY 6. 2% , Z J5 425 8 W)
(40 4F) IREH AR /K P ML Z R, R 4l
B Bl BORAE BUOR AT 00 L BESE B 24 4%
R, Z 22 10 J1(50 4F) A fig ik 2UEr AU L
IR TR R AL I A RER G B B 2
R a8 FH A VRO B AT e T £ RE TRt
B ER S B AT RE IR £ BT BB R N
THRZ.

WAV R S 28, AT LTS 0l AR A2 ) AR

RBFFE A 1 2% 55 4 ( consumption equivalent) &
iy ek WU A B Dl HE 2 A% B A48 O AR R 800, B
AT LR ST B S 20 A RE AT SAR A S
RS PRAR b SR I AH ]

©

z BlIn((1+ce) C)) =W

t=1

A ce AUFRFLARL IR AL (AR A0

BERSAN TR R R B RN i o ORI HE R
BOR A E SO RS B8 A LR AR, 7T AT
FI 9 WA R MARFIRE R I BLISBCR AR
TR A BRI ) BOR . SR T BB D HE
AT S T80T P Al [ B IR FEAN g AL
VBHE T LA S AH 24 T 0. 2% 3 B 312 TH (1 4 A1) 355
. FEBCBOR R FH RETRBAH LR £ B AT
R B A I 0 B g EL DBl 2 T B A, SR H 4 il B
SRl BOR AT IHE AT BEAE i i — % A A
R < R B SR A D HE 2 18] A B [T i S )
AR R AT /)N 18 T 7 o 5 410 ] 8 D520
IR R LA RE IR Ak 1 AR T LA AR AR Ak A1 ik
i (ER 2 ORBR AR A 2R FER ATk
BOREATISAE, o T 3K 2 25% B8 1 0 48 )
PR TR T2 4% .

(33)

9 REBREIFNSEF B

Fig. 9 Dynamic welfare effect of different policies
3.5 BAXEKRHEMNHE—TITE

Z I Hrh AR T R BORRCR (B
IS AT BEAEAE AN ] EHRE A) DI (R R0, AR 38 43 T8



%8

PN TR IR B AR S BRI B AR T BRI 1 LA

B AN R BCR p [F]0F 28 55 1 52 0, 7EEBL B
P e B Rl EOR R BCEUR A R
TERETRBE NS TR i M AT R, JH Ak 32 2 /s R
AR 17 RS AR R D HE A, B 3% 7R T AN T
ORI F 5T D AR B 3h 25 A RO, 25 2R
SRRSO, X A HEIE.

B 557 14 R R A B SUBOR 22 8] Y B [R) 2
IO AR RS L BETRBEAEAR AN AL T # %
o, PRI AT 73 32 B0 98 4 il AR R BB TR =2 1]
18 DI I 8 G il 249 ORI BEVRBE A HUE, 7] DATHER:
AR A T ARG ASA8 R0, 25 R AN 18] 10
7.

10 £RMERSHRUBERHREIZR

Fig. 10 The effect of combination of financial policy and tax policy

10 Zefil 1~ 8 7R 1 AR EUR 4 & AR AS
Fa A AR, 25 E BRI B T RS AR A I <6
LT TIORA T 52 Ths M0 25 72 B R 20 0R A TS DL T
FRASHRA S DO IR U RIS R, R, 4 Rl
A BUCECR Z A7 — E B AUk Y G ik
B GERAI B A BSOS R T v A B R T
TR 3 I A il 9 240 oROX A 29 2 4R TR
PSS A5~ [ R 1 AR ECRH A T Y
BRI A $ T B0 WA 5% 4 il AT T LA AR Al
HERCEE A i B S D8 HERCR B 1 S A el
BORAEIHE LI AAF AR 35 A B . S B
O, BRI w = 0.7 TRER w = 0747k A
IHERLN A 14.85% 5 T 9 BLAR N 7 = 0.5 B,
HEOW g 14.76% . BRI AR w = 0 i, Bidk
H O BEINE] 7 = 0.5 AR HYIRHER N 4y 31. 54% ;
MY Rl R wo= 0.7 B, W HE R A
31.61%.

PE— 2 ML, THE B S 2 18] A P [ 280
SRR A 11 FroR. Horp 25 R TR R B
Woesi B2 4 A F AR A TH S e AL, A O A
7N T AN B 0 R AR A HE R A k. TR e

WAL BL 7, 50 AR P S REURBL - Z [ 1
P U BIOC &, BT A e 0 RE JRBE R [R] I
PRI 22 T8 A7 A8 — & B AR, 25 AE IR 45 58 B
Bommt, th TREB R B E & —E R LB IE
TSN B, B B RE IR B R A B R
. AEL by T RE VRS BB 22l SR B B4 il B DL e
PR T RARASARE A n] BE R . 24 AE JRB ALK A
RSP S RE IR B Z AP 7E {8 U R R,
ELRE 5 E UEBE 19 52 T, B IR 4% W5 B 1E A1 B 1
AP P2 B 1 W, B 2 S 2L AR T ok 3
PR B 1L A1 [ R 7R T AN TR B i B 4
A HIHRRCR . AETFAEA R BRI B0 T
REVEUBE A9 B2 THAH L BE D545 B B0 14 412 T 241 ok
RETIEHERON. M REIRBL N 0 B BL T, REIR X
FEBL 0 41 TF B 50% A ok 1 v HE BN K
11.19% ; T 24 RE VB K S0% R DL T, X 1 Y
BBHERLI 9 11, 63% . M REIRBLHEBL N 0 W, fiE
PEBL N 0 2 T+ 2] 50% At & (Y wek HE 2
31.61%; I 25 REIRBL T BN S0% B, 3% A4~ i A
RV 31.95% . RE PEBE AN BE IR AL WE B AL D HE L
FAE— 8 HAME (B UE EEUD.



— 44 —

B 11 7 [EE U BOR th R 38R

Fig. 11 The effect of combination of different tax policies

3.6 BXEMBRHME—HITE

ZHTA TS T BORSR AR O T AN
SO S AN 5 2 6T 5 285 T 2l 28 A A1) A 52 0, A
Ot — A TS BORR 22 5 B Y e DAL Bl 285 o
H T Z 1T 64734 22 IS BE VS AR B 4 A1) £ 32
KB BACEOR , A b AT eI 7 1Y
IR 5 IR T 28 B0 1 FE i A= 7 2 1) o
i 2, BURFERZTRT TR SEBR A R

/Tt =z, e (34)
Horpz, WESE R 1, B IEESEC8N p, 1 log-AR
(1) J# In(z) =p,n(z,_) +e.,,e., ~ NO,
o)) ARG p, = 0.9 , o, = 0.02®. X Ffi i
LRI By LB Az 7 3 wp s AT DL RE R e YR T
s R ot . 1E 1] (4 BE PR 5 oK b i & 5 3R R
PrAg LT BRIV IR T T A= = A2 Vs G ). AR
FE VA W I BE RS D A RS Y i T
T, BOR AT LR BE B8 TR A 4% B R Ok WX X
Tl e sl Sk 18 A ) 48 % . BT UM SR B2
MPE 20 3l 25 B B , AR B 58 IR A 4% X il %6

AT IR &
7.\ T, P,

In (T—*)—pln (7)+(1 —p)¢In (PE*) (35)
2o p ARFBCRA A IH R AR p =
0.9 ,BZOZ5 X p BUERCATAE, ¢ BT BE
TEMAE ROV R AL ¢ > 0 ARERBUNTR 2% iR T
Gyidb Ayt R R 4 L B REVE AN A% b T B 2 v i
Ko MPY rRRER S BURFIREIRANAK.
TRBUN Y B AR pR S 2 AR A R B — 28, 158

E

® ot A s At i3 T SRR BN RS (.

RS BUNAR R BRI X BERIE R 7 1 HR
(B, FRTEASAS R E b oI AR b, THR A [R] i)
WEZHL T AR, AR AN 12 B,

B 12 FRiE TSR MBUR IR RS

Fig. 12 Welfare effect of dynamic taxation under cost shock
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Fig. 13 Welfare effect of dynamic taxation under cost shock
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“Carbon bubble” , stranded assets, and emission reduction path: A policy
regulation perspective

SUN Hao-ning', DONG Feng'*" , JIA Yan-dong’

1. School of Economics and Management, Tsinghua University, Beijing 100084, China;
2. National Center for Economic Research, Tsinghua University, Beijing 100084, China;
3. Research Bureau, The People’s Bank of China, Beijing 100800, China

Abstract: Based on the current situation of stranded assets faced by energy companies under the background
of environmental protection policies, this paper constructs a multi-sector dynamic general equilibrium model
including heterogeneous energy production firms and fossil fuel asset accumulation decisions. It discusses the
carbon emission reduction paths corresponding to different environmental policies and the impact of emission
reduction on social welfare under policy regulation. It is found that emission reduction policies lead to a de—
cline in the value of fossil fuel reserves held by energy companies, resulting in the bursting of the “carbon
bubble” and the gradual stranding of fossil fuel assets. This affects the financing and production of the energy
sector, ultimately causing a decline in total output and consumption. Compared with financial policies and in—
dustrial policies, tax policies for emission reduction result in smaller welfare losses. Among different tax poli—
cles, energy taxes are the most effective in reducing distortions and improving social welfare. In terms of the
“carbon bubble” caused by the stranding of fossil energy reserve assets, the “carbon bubble” caused by an
energy tax is the smallest, while the “carbon bubble” caused by a fossil fuel reserve investment tax is the lar—
gest.

Key words ‘carbon bubble”; credit constraint; emission reduction policy; stranded assets



