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Abstract In the process of low-carbon transition, enterprises require substantial fi-
nancial support for related investments. Therefore, the effectiveness of carbon pricing
policies depends on a well-functioning financial market. However, in reality, financial
markets face various frictions that hinder the flow of capital, leading to inefficient allo-
cation of resources. These frictions may affect corporate investment behavior, thereby
weakening the implementation effects of carbon pricing policies. This paper, focusing
on the issue of financing constraints, constructs an environmental-dynamic stochastic
general equilibrium (E-DSGE) model incorporating a financing collateral constraint
mechanism to analyze the impact of financing constraints on the effectiveness of car-
bon pricing policies and explores corresponding policy responses. The results show
that: 1) From the perspective of environmental benefits, financing constraints weaken
the “emission reduction effect” of carbon pricing policies, suppress corporate low-
carbon investments, and reduce corporate emission intensity; 2) From the perspective
of economic costs, financing constraints amplify the cost impact of carbon pricing
on enterprises, restrict output growth, and increase the overall economic cost of the
low-carbon transition; 3) Introducing carbon asset-backed loans as a complementary
measure to carbon pricing policies can effectively mitigate the negative impact of fi-
nancing constraints on carbon pricing policies; 4) Numerical simulation shows that
financing constraints increase the proportion of carbon pricing-related costs in enter-
prises’ total production costs from an average of 15.31% to 19.47% annually, while
reducing the annual average scale of low-carbon investments by approximately 37%.
Furthermore, providing more carbon asset-backed loans to high-emission enterprises
can significantly enhance policy benefits. The conclusions of this paper are of great
significance for improving mechanisms for green and low-carbon development and es-

tablishing a systematic climate policy framework.

Keywords carbon pricing; financial friction; green finance; low-carbon transition
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b5 A AR A o) R 2 08, SIILZE BEARR AL B L2 o % U I L [R) H AR, (GBI E%
RIFHE A R EOR AR, HE AR A 12 N T R & Tr IS K 5 H 2 A0 83 ) @2
(B R 7F i, PR 75 S BUR B AT S MU R FE R E A (JEE A L, 2021). 7ESLBOd
th RE & BU 2T 2 HEAT B I BUHERAR AR A B (2 2 i BB 4 B2 A7) Fh URT
MR E T, EMKS 5 AR HUHKF (IMF, 2023).

R R AR B R B R A SRR R e i . & TR R B AR R S50
), PAth, B I BUR BE T IR B TR, fEIR KRR EEG T &Rt g 4k, SR, H
THAE B AN R A M R AR v S ) A, RS () Rk T S AE AR 1 2 SRR R, 91 G B A 4
W, WEIERE. EEREE (Kiyotaki and Moore, 1997; Stiglitz and Weiss, 1981; Gertler
and Karadi, 2011). 1XLe5a BEEIHRG | M), SR RELEARG8E. H
KESHEHF A (F10 Yu et al., 2021; Yao et al., 2021; Bartram et al., 2022; X845, 2022) &
B, o i PR P o 32 AR M AE 98T P B R 2% B0 B0 3 55 07 TH AR 8 B 25 /b . FEIXP GO T, B
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WA AEAE S IO T A RS B 75 3K, il % e AT T R e il S 488 v e HE A 11 2 7= U =X
T 55 05 28 I BOR I 2PE (Campiglio, 2016). 2024 4F 7 A, (Rt et T —5 400
TRAL S, e b E A R E V48, ARREL I — B 8 8 SR (IR R R AR . 42
Rl $BE . RSB AIBRHEAR &R, AR AR Z AR ok W B bR DRI, SR B A 2R AN R 2
T 8 A BUSR SR B8 i A Mk R HE TSR, 38 75 DV E b T S s Pk, e i O 2 1 4 BB SR R AR
B i 3R 70 R R R Y 4. MK S M BE B TT e 3 20T T AR O PR ISR CR T, 5 ISR
JE T AT BSOS B DAk RN G B B A ) et

SRt EEREEA Z ML, AR SCUARE BT L ROER, B 720 B ARl Rl Bt 29 7R 1) jU6 ik 5E
W BCRA R R, R4 AR B SR e R gt 77 28 R b, — AN OB E T BUR R g
% s ARV HE BT A2 AR ANV AR, DL /NI 22 BEARAN U A b slAlE, HESD AR A% BF
RE, TSI BE 2 1A% B AR (Gollier, 2024). PRk, A8 SC IR R a5 A48 % AR P AN 4E
7 B AR BRI AA k. FRATVE SBEIT 7 DAR AN B B B, MR LR, Rl 4
RIS 6 A T S e g o AN ISR A MY IR, AR FE R, R B 24 TR0 B U IBUSR K
R SEPR ML A 2 K7 &5, ENBGEMBEERTCE &R TR, Bt f 0K sk 6t
W AE 2 KRR FE b SR fif i 5% 20 SR ) 5 7

TERF T T71% b, ASCR S-Sl L — B s A (fFx E-DSGE) 1E N triEde, I
1EAE 4 E-DSGE A 5] N T ST 2 RALH] (Mendoza, 2010; Jermann and Quadrini,
2012). CAERFFTR N, A b O AT 20 AL 20 0 4 el BE 452 v R, B OE A A T EE ST
ARFAE, JF HA B TR b E 2 Br8aE h AH S G (15 BB X, 2015; %8 F5, 2020;
T RBEMIKIZ L, 2021; MRAEASE, 2022). KA E-DSGE #AWE N HTHELL IR BT, B ht
515 A% Ge 1 2 W28 55 AT HE 28 15 < ik R 4 R UM A S5 G B Il jUAH 45 6, RN [R5 i
W Z (B B2 SRBRARFAE, N 7E SRl BEYE S 50 N WU AloOE M UK 2 (L35 I 1) R0 SCPE AT Bl A
. FHEE T AW, A SRR o7k 3 EARIAE LA AN 7 T :

B, ARICE MR T — AN Bl BT RO 29 AL AN R TP AR AE ) E-DSGE 58,
FERR T 5 BATTEARG A ) RNERTT T Rl 20 R0 e A BUR ROCR 52, A SOk 3=
BERVERK E M BUR I B S AL BT S A 117 37 PR 250 BUSR RO I RE MR, 1 6= - B2 e im sh MR
AW E S 8. A SCGEN IS i 1R 2R WA QAR RN A AR R
P 2% SR TE SE MR B E M BUR AT 2. A, 22T E-DSGE B8, SO0 T HE R AR Rl 5t
LIFO B E W BUR 1) BAR e 3R 4T T EAG VAl

B ARSCRHET LA AT T B B R SRR A SR R Ak ik B A R A R OB E L, A
S RbEERE S S (0 S RIBCR U BT IR A TR . AT AL 2 b T G AR T A B
AR TR 58 A SCSRE FR) e AR XS, O B A0 18 SR AT B T IR 2 WL o T BSR4 i X 8 IR v
(VR . SRTI, AR ST 4 75 SR HH e, 3 ARl P 508 i 78 240 i) o 3 25 ) S5 A I A 15 5
X AP PCHERE B R ORIk, S O Al SEE PO R B bR, 7R B DR s
%, BCR FH RE A% U A s HE (1 G R TR (i B8 7 KA DY R BUK) . @i e AN A R A 1)
PO AT, A SR IIK AT 1) T e Rl H TS A b 90 e 5 7= R A DR 3 BSUSR  oE I BUR A4 &, 7
PASEI S CE I BUR W . X — R IR E B 5 S (e BRI B SR A 1 S5 2 g 3
WKYE.
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AR T WERIGE K Z AT 58 AT BT G SCERZRIER ;5 =775 ik A L g AR
WOE; VAT EAR 0T, S TR T E MR UE . SRR PR 0 A S Rk AT AR U
FNTT AT BUB BB 20 ;. S5-E75 S G5 1 78 4518 IR 52 BUR L.

2 LRk
2.1 REMNBERARIEITE

HEK BT (A% EU ETS) @57 LLK, 2 ERERE LT SR E2 R R, H NS0
WE M BRI A BT T ORER T, EEA] DL SRR FE A LSBT 7T P Ah 2R 1.

FESEUERE T, SCHBR T2 BT C SEAT W iR T S BURONS T PR AN Al 2 5 S R 5 . 4]
1, Loschel et al. (2019) &I EU ETS 7] LA 25002 2E 4 [ 1) 18 b A b 9dHE, 8 k€ i
FIEI T A RCAR, AH R R T A AR IR AR A AR B, 3E TR 42 5 41 AL
A T IERIEZM. Cao et al. (2021) A1 Cao et al. (2020) A 5TREH, A E 60 s i 1 37 UK
T T R A1) P g AR B A TR B, AR TR M AL A DX HETR, (AT i B
T F T8 1) AN 52 B A e X110 it i 2.

RSB, ORI SR 2 R GBI 7 VE R R AN R Bk E M BUR T =,
FHTVPAl e A BRI B B R0, W1, Golosov et al. (2014) 1 Baldwin et al.
(2020) T DSGE BAYAT T 1 S AUBRBIBOER T 20, IR e B A I 127 e Bt 1k T8 114 4
SRNAR, IS RS AR HE B BB E D KT RT DL B4R 2 AR A B B KK, Fan et al. (2016)
BT XI CGE BRI T 1 4 EE R Bk 117 2 BURON X 48022 5 MR B HE RO 52, IR
B4 5k T 4 75 48 5 38 7 THD AT DA v A 7 B R I B RCR,, i/ XIRA T 2 BE S, Gollier
(2024) FT P BB M 18K E Y BUR B AZ AT B T AR I BOR AN E 1%, &35 A
T T8 PR A AR R DR B AT R B, e 2 ST AR A B KAL) H A,

AR F, WA W00 5 IR AR A8 FH 28 B 1A P A4 2 SR A8 8 e i A IO AR A A1k
INEE R 0 7 T T BEORTERRARECR:, AR HESREE . INERAR BT S bR . AT U AR A UK
XA AR A . GBS LA SRR AR B SO ISR AR BLAN T, SRR R e
Wr B AE SRR B AR AN 3E 5 nT KRR R J7 TR 8UR.

2.2 BRENBERBM MR IE = 254

T I A FE AT AIE S, AT DA S I B R O SR A A 1) R 2R A P

B, BB I BUR A B2 21 B S LSBT 0. 1101, Fischer and Springborn
(2011) XF b 7 BRARBCE B BRI, BRI FE BRI AR =ik ORI X, R Ttk
TS FEE PR BUR BEAS 71 KA 25U S . Heutel (2012) AT Angelopoulo et al. (2013) NFEH,
TCVR AR TTT Iy 30 A2 BRI SR, 308 3 Wt ) 0 5 s 5 M 7K F, T DA BRI AR R 2 55 AR, 7
LU NMT MR R A TR, AR AL AR T RS (2022) KN, BT EER
T T 37 ] LA 20k 78 55 A7 b BB HE R, H o AR 7 5547 Mk B B HE ez S 38 3 B SR
A2 38 B BH 2 PR B R0 2 22 . BeAb, I B AT ZE (| (2024) B 58 R 03 [R) St sk 117 37 AR
BT DL D 255 A, SR TR IR



56 THEATFIR B5%

B, RO N BUR A R 32 2 B i T 2R AV 1) BB K 5200 51 40, Annicchiarico
and Di Dio (2015) &I, B AN KRG 1 23 2 3 5200 i 8 A BOR B0 R0 S R PR
I, T B R B TIT 1 UK R (R Ak e R R BE v, 2 1 S A A A58 SR ) A AL i B
Anoulies (2017) $& i, B O BUR 2 8200 2 Ak 13k NFIR T3 a5, k1M o8 i 3 454,
BRI S AE BB B e AN AL ) 75 258 R O 28 50 2B 7 R (1) 52 . Gibson and Heutel (2023) F
Shapiro and Metcalf (2023) Wk i 703 W, B8 U B S 25 B9 n BE 454 55 5y i g rh i) 2l
B, PRGN R 22 5 OA, (HIF] I B RE i (e gt ax Lo RHE D A gk ol B, P AR B4 Y
LU EE. Cui et al. (2023) KI5 BIAS [F) ] 20t 2 52 M ik 72 A0 BUR A B A4 5 5
My, &5 SRR WY X g — 1A B0 B 0 T 37 P DA s 60% HOIRGHERGAS, {EL[RJ I AT e 51 A 18 AE Y
2 L
2.3 EMERSREEMBIR

UL AR, < i JBE 442 i) %o 5k 5 1 IR SRR (R 5 T 3 52 B 5yE. i, Carattini et al.
(2023) #EE 7 —ME e AR M G Rl EEEALHI ) E-DSGE A, 30 4 fil BE 2 o 18 n 4
MRl BTN, TBORBRE Hr BN TSR i ph s, JEROR R RS A E L. 2T R
Rl EEEN LB ) Diluiso et al. (2021) KB A Fr HUAHERE TR E M BURAN 27 A BUR I 6 1Y
PR TR SEAT B A ISR U 2 X6) 4 i R 006 UK B k. b Ah, ARG (2021);
WREEESE (2023) 0 30 5% <6 (At 000 Py < R B8 4 i) 2 o R 5 A1 IS iy R ) e 0 XU

B BRI, ARG TR 1 AN RSB A BOR AR T T 58 DA Al < Rk EE AR IR 520 491 4,
Carattini et al. (2023) @BCGHE M HHEBGR (FARAT B AER8) A E U BURH S5 & 1907
TR SRR I 55 77 A FR L, a2 8% XK. Diluiso et al. (2021) M H J4T 5% M
BUSR A R] DA R i e BE R . R 3R SE (2023) W5 45 B3R I B e A ISR AN 4 0, - BF
BSR4 S it B AT DA 4 (iAol 3 4, SORT DA /D 28 e M ) < it UG, 3 19 i 185 5 AL
i A 72 W H TR BUR 1T DA A AR RBUR RCR. TR (2021) [RIARE A BB 2 M BOR 75
BRI S AL SR B [F) S il DAY /D 6 R KUK . e sk, EIIE4E (2023); XU FMBL=HE (2023) 45
SAIERIF 62 B % (< RNBUR RS 5 08 W BURTE W [F) 28R, ST BE 4 IR BUR RCR.

T I AR BT SR, BRI A TR A A R AR T E I LR, BR T R A A%
KiPE F58) iy BERE . v8 0TI 8 — AR AL A5 A T 47 DR 30 Bk i A BSOS (R B i, T T 28 4
TBNPEAL A (P2 BT AR A B, 20 STk DR T S milEE B S5 e N BUR 20 R, (HiX L
AIF 8 ) B 22 B b T < R ) PN B EE B, 0 T A b 2K < Rl EE B AN AT TR Bl E M BUR I 22
G v ek A0 < i A TR IR, o DR 38 A M Py S 0 i B 4 R e e, O HLHCRIE 9 5 vk LB AR
W E, SRZHRE IR ER SC .

T 3 (0 <5 RBURAH S SOk v, IRAT BIF 90 22 SRV ST B T BSOS AN 2 WL o IHBUR AE H, X
SO SR 1) 3 2 H R A PR A R e 2R XSS A gk S AL G K. SR, X i 4] A6 S84 3 i e
A SEBEE R A T AT AN 2. bR b, s BRI A A Y I R e T I B R R 75 oK
DRI, 1) P 46 i T L AR ke Aol i 5 240 R[] R, S50l s B FIE A A o, S5k T DR A H B R I
GIESTREECN S 5-3'8
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3 IBEPiREA

ASCHIBRHEZ AN 1 Fos. B B A AR R EE, S il (g
), SREST, AR, SR RIABUN. ZKEE R AR USRI 7, AR )R A
MR P GEA, BRI 1) A7 BT S SR A A b 1R R B < R, R T B0E BRHEI H AR
I SEEUBSC A2 AT ThRE.

R B HE TR0 BE (0 57 2k, v TR ) R 20 DA v Bk HE TSR s i M AT BER HE TS 2 € £
b Ak 2B AR RSO AR S AR IR B AN, IS Al (0 A R A A R,
RIS AMRERIR. A2 T BRI T BT, il ml DA 9 0 SR 0 451 LA A2
S BEDSR, BB B IR HRR IR BRECAT R &R 5 R SR G P T B s —
B, ASCEER AR B RS — AN SO, s 1 Al et HE BT HEAT R it i
B WA HUE . REIR BT BEARBR BRI K 55— R BTSN, ASOR Ak oy B jd kT AF
H AR A E SCRAIRBRBEBE . 2 TR, A SO VR AR AN R 2 5% AR AP B bR 2 3R
A, UZIEBANRTF-E RGBS — BB &,

[we | [ o9 |
,l
; : W
ol | g | ey | R T
S | (eeew | |
ETR T — |
AR
s

I B R HEA RS B e IS, SR Ek R BN, B A RTEAEACRA R KT, BARTEHER
AFRFTRENER.
B 1 MR- — AR ERRUAELE

3.1 RER
BT CARE B A N H bR, AR = A0 A% Sk B b 1) b O N B, L H AR R 2
A LA IR N
max p,Y; — > opyy, (1)
e ie{B,G}

Horb i = {B, G} 7l Fonkr gk tadlk (NE), pi Zos PN =i Y B, e
PR Y, PR E] R CES s BUE NS 15 2.
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3.2 FE&M &
rhE] A H AR A S B A 4 A A B ARE VB A, Ak T SR AR RS
FENAITR nd, WATR ki, B o, FURHRE of, B bR AT LRR S R %

. U.
Vil o) = | max  di+ BBV (K ), (2)

K 7 7 k2
ny, k1,084 1,08 c,t

b, 87 > 0 FoRAb R KIN E fdF. S5 UERI, Al @ £8P S b 0 PR L) 3R

(1= 61)ark; + piYy + fj:;t = qikiy +wing + b, + dj + pes(E] — AjCap,) + Z;.  (3)

i (3) MRS, BMFRRAN S, Hrh, 6 FRBEAITIAE, ¢f XRFE~N
1, re RoatigE A&, v FoR THRE, d R HRRNE.

TR LA M 55 PRI S PRI SR, e, pe, RORBRECATI A%, By Fom kA it
TR P A A, Cap, RasBRTHAE MHRRUS SRR, A R b A w] DUIRTS I
G SRBRBC AL, p. (B} — AiCap,) RasANl 75 EASMNE KR BRECE A, Mo, Z) R
MV IRIR I 5E L, XORR 9 E IR, Rk Ay

Zi = f(a)Yy, (4)

Forb, al RoR ML 6 BIBRBHEREE, f(al) = 01 (al)? FonAEALF= H IR A B IR HE
FRA ) — I FHL [/ (al) > 0 ARF A HIIRHE R A Bl JakcHE 3 2 s 38, (RIS B S5 £ (al) > 0
AR A 1932 B P HE B A AR B RCHE SR P 3B 3. Hh b ] DA H, A AR A% B8 8 B — 5 T 5 98
HESR B VIAOC, Ty — 77 T .52 1) 8 A 20 GBS R 52 e, 3K A2 DR g ik 3 i 75 8K 1) R
N, XL YR AT SR L L BB AR 5 &5 R L2 )4 5¢ (Nordhaus, 2018).

3.3 ARG &

LU A A AL PRSI BE

AR, 72 RIRE R T PIRAN RIS B (BR B R A A4k
CBA). BEAGL) R @ I RS R

ks KA H S a
max Ey Z Mo [g; I} — O 13, (5)
¢ t=0

S, Mo, JoRVOARR T TIRBNUSIIET, 1} = ki, — (1 — 5k WA RBUIEL | F7E
BEVERTR AR £ 15— ORI LBR IR Of, RAkaUl Of = 1+ 4 (7= — 12, o
o' > 0 PR ERA K, *
3.4 REMRE

vk rAE(E —MRFENERE, (5 ¢ WHEITE RN T C), $R0L9Eh ni, WO ML (3% by
RIS s, RIBAMCIERIL TR U(Cr,mi):

R Zﬁtlin (Co—almpy o + )5 ja e ) L@
t=0

Cen}bey1,st
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Hrf, 8> 0 RoniH A IR L, n MR RERE, o NEMITRST S BEAE, v N
57 SR R A AR S RE R R S 2 I B R IEAR G, 5 R o7 sh A oK.
R, i 3% i R T 203K

bt“ + 5 = wfntB
1 + Tt

Hrh, R; R &R, d, FoRRMNERNIE R AT, T, RANBURHTTH 8 AT
MIREELIHR T LA, ZCRE i I ) A lb i it 57 3R BT B i, e aod 5 9% 453 2 A ik 5 3R R
B, I HAEWIRAT MV AMIBUR A8 T T B A% SOAY, IR Lo b SR BEAT T 9l A — 4% 2.

3.5 EFEER

BRI T IR Bl B B < R rP A, 3 e IR AT R B A O [ b T BT S BT < R AL 4
H#E Mendoza (2010) Fl Jermann and Quadrini (2012), FATME 8 MV AE SRS = a5 2 /T
5 LI I 1) BRAT PO SCEE A P RO & 25, FEAR SO, Al A SRAS 7 H UL 2t 2 i AR S HY
AL FEFE R0 ST B AR AR B3 WK, T D SR T A S i 0 7 A R A A 7
Al 2 Ja KA. BRI, AR i /5 ) DY O

C, + +wEnE + b, +d, + Ris, + Ty, (7)

loan] = win! + Z}. (8)

W &AL AT BE T IR, bR A BT AT, SathLe HAa — 2 R e
WS [l Bk, BATTBEE i Bl e R A E RIRE RO &, KA e LR B e icnl i e
PEAYME S T Bl T O AU, A2 il ARBEK, Bk, B ZEE AR T AR L3R
L

g(qiki+l - bi+1/(1 +7)) > loani, 9)

Forb, JiREAE NFE S A IR IR 7 A Ml R0 B A4, B ol (0 SR B A A ik 25 Aol 7 22
BRI HAN G55, A2 Alk BE 88 S RINURIERAS O DTSR, 2RI AR RER Y, &
REATLAS) e oo b 3R B AR SN (A RE L Al v 5 77 O SUT S8 IR SO AN . IR PR AR 2R AL T —
Tty A PRAIE <2 2 I A (), 2 2%k BEORAE AR NAE BT [R5 H 6 I B8 7 P A, T
THERNAEF NI AR T & RO E T SIS 5 BT 7, AT O <2 B LAS) B % 38t £
Mk 57 55 2 . IR, LR T RE RN R 1 bl BERS SRS A DL it 2n B, A lbovfi B
& BB A A B KT
FATEBSFT R AR 73 M 1 W B8 I BURBOR MR, 24k RE S I8 1 IR B2 7 3R
AR L DRI, T (R KA 24 OB 2505 e n R K
eV (AiCap, + Abatement;) + &(qiki,, — bl 1 /(1 + 7)) > loan;. (10)
X (10) HEE— TR IR Ak FOBR 53 7 8L, L4 S SRS UM B R HEE P 2y, Horb, 0
FORTRBE = AT LE R, AlCap, Fon 3R % R BLH, Abatement] = ale'Yy FoRdlk

B . B (10) WTRAE Y, Al RENS TRAT— & B A BRI DAk, R (75 R
RAFITREI MG R, ANE XL ATEHS, B LR A e,
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3.6 INEIELR

AL Z M Nordhaus (2018) £ DICE A8 i (R AR G, 21 A5 2 5 I B a5 3 I
ML 12, A EA P AR TR PR AR R Bl S K RHERGRE B G, HRIE
KAN:

By = (1—ay)e'Yy, (11)

Horp, ef RoR B B BRHRR 1. 7 AR O BRHEBCR it A TR R, R R R B A
A HT AR I3 RER R

X1 =0, X, + EP + EC + eV, (12)

Hr, X, FoR t RIS SHH) COy /71, 6, Fom COy TE R IEIRE, erov FonHih
B 5K P RRHET, FRAT TR v FoAth [ 58 5w R HUR] 45 07 B (R psHE R i, B erow 4R 285 [ Py HE
TREFF R B o0 &R B HETCE) RS T R RN, Bl R AR K E, W& BFIE s A
SO, N R X — PR AN, BT 1 TR IR A B B A P R B BHE R ), AR R R
A

Y =[1— D(X,)] (k)™ (ni) =", (13)

Hrh, D(X,) 2507 R CHIRCER R KA, S8 Carattini et al. (2023) ME, JEM
KB BARIEIARN D(X,) = do + di X, + do X2

3.7 BUFFERI)
R AR 4 S5 B ARk B SR BUS B LR Cap,, JFHEAT ECAHA SZ DA K B A 52
RS SOA. BRI, Al iR 7R 20 2w R R E 2o

EP + E€ < Cap,. (14)

BB EC A BRSO Tk AR IE R B AP RS T IH S &, XERERE T BE
B 1) R Btk 7 BUSR 2o0] Al 0™ A 200K, BRI (14) MIATHRGEA B AL TIRECIRES. 72X
PGB, TR R RE T LEUS R X, = 0, X1 + Cap, + €™V, MM &AL B S
PR D(X,) BIEMRKR. T EIRIG, VAR 5 5 HEBOE DL AT i i 52
5y, IR A BT TS A% pe,o. BRAVBBUR K G 37 LA LA A AT 40152, FFHIERT RS
N 25 S BE R ), AR ST A 0N

T, = Cap,(1 — AS — AP)p.,. (15)
& BRI R T, SRl ER T 353518 B TS B2, ANSFEER IR ALKk g skt
FEHFIE R T ARG, MIRGE ST oC R, BRIl 36 NTFEMIAR, 752K E

quﬁ%@l?ﬁ {wga n,éa ki+17 biJrla d%a a§7 (ﬁ, Itz7p’é) Y;ia Nia 10ani7 EZa th7pe,t7 Sty Tt Rfa bt+17 Ct7 Xt;
Dy, T,}, Herb i = {B,G}. BHBI TR — W 26 F0 58 BB Y 45K TR WL =% A
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4 RS

AR A e SR 1) — B 25 AR, B 8 M BUR IS AR IAE B /N 7 T 1) € M BUR Re 8
I BRI AEAS S ML B g, AR SCE R R (URARRR); 2) BE MR 223G
A PRI PR AR FVEC AT S B AS, AT 52 Al A P~ e, P2 AR BEARAN (“BRAR KR ™).

NTFRATHE SR AR “ORHRRS” FT AN 2k =, FHxE B4 AT R B8 24 5 I /G 3%
PRS2 AR SR R I LB A AR B (T wi, WP I of FIRIE vy ) ASZRRAN A%
[F520A (Lessmann and Kalkuhl, 2024), AR AR —B 5648, 7T RIS 3] “ORHREN” 1
Bk

SI38 1 7EVCHRVE AR, B EBORA LR QRN RIA R R RTR, 4
e’ 0 >0 I H 6, > 1 B, “PkAERN” NIk, B dal/dpe; > 0.

daifdpe, =~ (C )" ()7 (16)
t/APet = 0, — 1 \ 6,0, De,t .

WERT: DLHER B. 0

e (16) HY, ef R MHBA T, 0; F1 0y 2 JAFRA R B P 2 E, =S HHI
EAE— RGO N2 2 51 B 1 PR, Horh, e > 0 RoR AR IEAHR R R, 6, > 0
RN A 5 R L] B IEAH SRR 2R, 0, W BOR T 2 WU, 2R3 Br s HE A i I
At g nmiEss (Nordhaus, 2018).

G 1 R, EAZ BN R A RBR SN, A AEHERE al(pe) LSRN per HH
5K, I HBEmR % BT TN, SR, AT RS B E N B T AL I BRAR P A costy Y
EAE

5138 2 fERA BT A HE, BroE BRI ) CAR RN Rk R, 4
et >0 I, “HARRLS” FIE, BT d(cost})/dpe, > 0.

1 1 eipe t ﬁ
d(costy)/dpes =¢€' [ 1 — : . (17)
’ 0102

WER: W% B. O

SIHE 2 R, BRANAEAS TN K bR A P AR, g5 513 1 Mg B 2 WA, AR E
WK —J7 i 2did PR RIS, 7 — 7 2 idad “ AR & ki
R 2B

2NV T e A F AN, HIRHERSE af (pe.s, pif) IS B2 BVBRANAR pee MIFRT pf PIAAE
BREm. Horh, pd R ARl 2R 7 R R RS B H e (AR “ERtBEEE IR 1), R
A Ml B8 29 SRR Iy R B R RO, e 1 DR /N 5 Rl Bt 20 SRR SRR B R L, AR AR
(PR DS F5 SR ORAE. TS b “ORlcHE R AR Tomh Bt 24 G oL AR AL, nT LIS B DL R 45k

WL 1 CUEREEIRT ui # 0, BOE M BERX AL  “odE8s” an (18) Fis, 4
e’ 0y >0 FHH 0y > 1 W, “PHERR BEAE SRl BRI SR+ pd MBS RIS

. 1 el 031 20,
da}/dpe: = ‘ o) 271, 1
A ey (18)
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UER: WK% B. O

el 1 R, FEREE RIS BT (BIInBRAL), fhBt 2R R 1 Al iR HEE 77, &
B HE R AR T IC R R QSR . MO AE [ AR 9 B L RN (B ik 9 2 B 117 37 )
BT A A AR LA, G SR A oIl i e R 9% 20, DU 5 2 DU i OB A SRl M
AT CAORAIE SRR R BE A B g H bR, SR, @ b “RA RS AL, T AR )i T
g5k

W 2 HEMEEIRT up # 0, BOEM BRI AR AN sk (19) FiR, %
e >0 I, AN B SRR T pp G K TG 55,

d i g i\ 72t 62'pe,t T
(costy)/dpes = €' (1 + u})?2 1— 5.0, ) (19)

IEM: W% B. O

firdl 2 R, AR Z)ARTICR RIS A0 AN, SN T Al (R B A, 4 i
1 Al 2, AT CAHE— 20 HE G R B2 SO0 T A ARBR SR AR, ARAE A R B 2k
T (Y = 7Y/ (p))7r) VAR itk pp S8 TIABRAEF A costy HIRTHEARMF, AT LK AMAR
WA i GDP L 17, FoR A

7Tl

(costi)py

FH TR B 24 AR B T e IR 1Y) “ORHEROR (Al 1), FEEIE N T RRGE BRI <k
AR (i 2), AT CAHEIAS BB k3 — AL S, 2N (20) H RN EE AR AN, oy BE
(38 I B AR R, BT DARE A ) 38 DO B 28 /0N, H e o] DU H il % 24 i) R — T e R
il i 9% 58 70 ok EL R R M A R B g, 53— O T I 3 0 A 7 RAS R 5 M b () 22 G I,
PR AR IR T A 45 JE B AR T AR A% % 5 GDP L.

BeJa, I AR R K TR — I AR T UG Y, SRl 2 R A7 TR I H O St K
DEARECR IS, 5 BRI DY O OC B35 7 2 B 3] 5 fib 0% 29 AORCR AR I AR A, B rT DAAS 3R
Y2

WL 3 UERNEEEEIT pl #£ 0, BRHCI DT nT DA AR A A R R < ORHERK
N7 FE HIRES AN A LT R AN, HARPR R (09) B, BT LR (u) L&
RIS (pe,e) BRI, BRAUH DT BOR 20K

WEEH: W% B. O

Al 3 KRB, BRACH DR BUR AR E U BUR P [ S B L . i BT 4 o )
BRI T A IR B Bl B, BeHE A D 3SR w] DR B Al (1) B 32 98cHE DTk B2 (LA 4 (1 i 55,
G fR R OT L) RO AR B8 AR, TR kIS AR 4% % .

5 BHYRE

RSO P [ B 225 < AR A S5 203 DA R AR DG 28 i SCRIOG AR T SR AT 1R, i
FIISEI M=K HESH, K SHR S £T 2020 FIH AR ER 2 5E KM

%

. Y, )
I, = fla})<r = flay)

= (20)



B T, VETE, S5 AR L0 HON B O BUCRAT AL IS BT AT 63
b

P T IR AR 2,
BUEE L 1.

TEIER 2019 AT RIRER RS 2SI

x1 SEGASEE

s Eiiipe ZH 18 ik

8 0.995  JH e Al b AR K @ 8.5 N RE
n 2 TR PR 2 5 ef 1.97 RE O HERA 1
5t 0.025 AT IH A e 0.03 SEHTRHE T
y 1 FEII Frisch #1425 || 6. 0.9965 Jit ik 2

oL 1 PRI A BARR cap 2.5 WRECAUS &
2% 2 AR AR 61 0.25 THERSA REL
aP 0.5 KR AET= B A A0 02 2.6 IHE R A R 5L
a® 0.46 GO TR AN do —7.6 x 107% KM BRH
B 0.39 KRB i A ds 8.1 x 107°% IR AL
Jid 0.95 AV I R R 4T 2 5L do 1.05 x 107%  #REE R
9 0.8 Tt P HRA LE A3 A 0.5 o B E A LA
@ 10 AR R ¢ 0.12 HEH LL B R 2

5.1 MERREXSH

B, ASCEET 2019 Frb E IR AR ASOE B (Bl kIR CEADs #uil &), ¥4k
TR s e B P LB =P s . O fid s HIBEBOR L AE IR 55 VR T Bt ], 4
e 1A ARG ). [, FIA 2019 R4 3BT HSE M GDP £ (B K-
FE RS k) SRR 1, it B a5 3] S al T THA 128 1.97 W CO, /73 7t, Ik
TR T T HER R T2 0.03 1 CO4/ J Tt

2% DICE %! (Barrage and Nordhaus, 2024), A& SCKJHEA KR A f(al) =
0101, TS 0, KHEN 2.6, Fms LI FRIEHE A BE H R HE LU 384, 76 DICE th,
TEEN 0, £HER 0.11, AR ML 78 008k (af = 1) B URHERA &5 7= I ELIE 2908 11%. A&
LA, 775 RS P A S 5 B AL ) BT T S HOAT 1R, A 00 IHEDY 0.25,
AR 3 At Ml 78 23 D RIS PR kR AR 1 o B tH 2 11%.

H T AR B A TR TC RN, ARERHE DICE B (1) 250 H EAR 1 25 s AL
6, 2% Carattini et al. (2023) EHAET VL, A SCHTVR RS HIUAN dy = —7.6 x 1073,
di =81 %1075 dy = 1.05 x 1078, [A#¥h, #4E Carattini et al. (2023), — iR E B
BRI R B RO W E N 6, = 0.9965. ILAN, MRS TEA ¥, 2019 4 [H 1 BRHR A EL A
29 BBk 30%, AR SO erow Bk Ay B ARG 2.3 1.

X FiHEBCE & B (cap) MEE, AL S Carattini et al. (2023) MIALFETT =, @it
et i R S HEAT B RY A (R HE i B BR. BRI &, FRATE BRIk R5E (2022) FiH 56
5 gm 541 (2020) FIBF LS R 2] E 2030 FRIBHEBUEEZ N 103 420, XF R A% 737 T

Uy T WAE B BT S, JRATT R RIRE G 43 2507 VB T 2015 4R S 2018 AERHEREE T, 15BN AKRS ]

IHEE 7 X T84 0.03~0.05 Wi CO» /370, mliEs I 1MHR A Ty 1.97~2.5 Wi CO»/ /7t ik 20 H %
SR RS, (HIE AR R RO RE XA, BT DABATE B 2019 4F 5 FH B 1A J A 25 k.
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MANKE 9 104~126 JC/M CO,, AL 126 JT /Ml CO, ME BN AR WIIAME, SR )51 42 #
THE AT USRI AW SO BRI A ARSI N p = 0.015. F= T BEBRO S, 38 I AN Wi B2 B
SRR LA L RS HORAEAF B v AR A% 1A B —Hfl, WP LIS 3] cap = 2.5. X T4
M AEBR T I 1) S B RC A EL ) 28, AR AP = A9 = 0.5, EIPE AV RE 8 SRAT 1 40 2
FCAECE AR R, & 5 S ECAECE T 50%.

5.2 EMEFEREX S

5 RZHA SRR T — 2, BRATREIE 9 DR IR I R B E N 0.995, KR
2% (AT MR FIR, RS RERE n = 2; R REBRA R ¢ = ¢F = 10; PIEH
FEBEARPTIAZE 5P = 6¢ = 0.025, XN 10% MEERAPTIHR (E3CH, 2010; T EEH M
58, 2014); ATE ERLF RE 7 WA 0.95, KR Ak 4% B 2 1 5 U [ 4 26 22
3R (Tacoviello, 2015; 28 &%, 2020). XTI MHESE, &% TR (2021) 3
T E A ) E-DSGE BALFHTRME: ARl ™ B BEARMR A of KHER 0.5, 46
Mk AR o KHEH 0.46, RGN 2 8 T HAR LTI (Fullerton and
Heutel, 2007); Fr€a™ 55 4 007 i (I BACHRNE py = 2; BEEBI TR S5 B EARRE pp = 1; 57
ENPELE Y Frisch #EPEBEIEL v = 1. BUAh, FET A TP ARL 1 70 26 b5, AT LTHEAS S8R
B AR E S A 0.43, FIRATRER G M a8 BN 0.39, LA RAE A AR
Afr-gi = B B2 0.43. i), B w RHEN 8.5 LLEARIEHERSE 1055 shif alfa
SHET 1/3.

5.3 SRUERIIHEXSH

RIEE L) R AT I R AL ¢ T BRI I A (1 TR AR TR T B S R A R AT R
e, T rTAS YRR 1), A B K Gt R B i E 2019 AR A Tk Ak A
IR RAR TS, IRE5E B8 Ed A 57 G B0 KSR AE L) 45 B3 7. dE— 2D i, RAT
H Bloomberg 15 FIH E 2019 5 0] F A REJRA S B R (834 143 70) KRNI H
i, B0 & MERSHES 0.12. TERRARIR DR 4, A SCLAAAD T & I (S R HETBUR
AP DEHOW SS ERAETR 5] (BAT) ) U bn i, R BRI T T iR AR D B L2 2 N 80%.

6 HEIEI

BT RHES (2 BRI, A5 38 i B A0 23 BT i B8 249 SROR iR o 1 BT R ) S
FERLA R, AT R BERG 7 “TEUREIG T A <SRl BE RS Rt CRRERS TR T,
AV IR RN iy gt — biy /(1 +7,) > 0, SR A R RS 5 B AN 52 2 Rl 25 HIC P 20 A F) 52
WA T < R B 1 A7 S5 A Ml T I R B KA 2 o, LRl 5y AR G mt s =R (9) FoR, (R
52 | i BT IR P PR ).

FESARBUOR JT T, AR SC LA T S 4% 1B T 3 58 PR AR MEBOR. 2L HITHRI T
2025 % 2030 FiZ P 1E A E B T I S, S P R HE OB AR RS A R0 X (kA RAE,
2021). BURBIRINAES 2y 2030 2 2060 45, MRAETKA R4F (2022) T, FA VBRI
EFRAE 2030 4524 103 120, FEMERFIEZE 0.
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6.1 BABRARIIMENRAIR 0

EHET BRI TR T, BRI AT LS B4 8 1450, AN [F) 4 Rl BE 1 5 N I
HERCS B 2 . BRI, FRAT T A b PR B £5 B8 FUBEOR S il i 0 B SR AR R B 28 . 7
B 3 B R BRI AT IR T, AV ARER £ B BB A, 2 B iR FE R TS, LI Aol 75 22
4 — 52 I 2 5F B A REIA BURK T 37 HE U B R, W RR T 3756 T IR B 2803 1) 2503 /2 11K
R

Bl 2 foR T ARG 5 R B A B AR AR B B B L. 1528, I 2(a) B LZTT
N, BEE R BURIR N, BRO RS RIUEE A&, I HER RO . SuEss )
R, RS Rl BRI “FERE R R, 2050 £E IS KT 7 EHA FIZ) 1355 J6/ME CO,,
20502060 FRM ARG L) — 1, BAAE 2060 K FFHZZ) 2785 Ju /M CO,

S ORI, ARSCHE “HEUEIE T 43 B Bk 0 4 2% 4% 15 I e A SCHIF 70 1Y) Tl e 42 ik
A5 B, THZEARE RS A (2020) HFCEB, B 2050 4, A E R E AN KT RIA E
1364 JG/Mi COo; VLIRS (2024) TASH 2050 4F 1B FIAE] 1232 70/ CO,, X LU 7T
B Hrie BIPR 2 T 2050 F2f1, AL IRHEA—L 5kA R (2022) WG H, 76 2050
2060 FBA % T EEOE SR T, DAHERE BRACEL I S B AR BRI R, o I B ¢ A Bk
F 2700 76/M CO, LA MK, LA ERR ST AR B R T A R [0 8, A SCHE “ BN
27 RSB R — P IE T FiR 4S8,

SR, FRATTAC I 2 2% PR B% 20 SR 2 B, Bt A KT 7 BERIRBE R . W] 2(a) Hhsk
LR, 18 “ERUEEE THTE T, 2050 MBS F 2L 312 1631 /M CO, 17K, 2060
T E BT RL) 3941 76 /M CO, MI7KF, I AL “HAERE I LI B R 2 i 4 i R
BEMAR SR FLEE . X PP R ENIE T 1 it A2 8@ 5 2 0, B A&
AV HE SR B R RO kS (BP “OsHRRLR” N FE), fEXMEL T A T SEIUAR [ gk H
B, T B B A A SR 0 A Mk B HETSUSCAR, 0 R A ML 7E Rl PR AN A L R AT R 68 52
A

4000 . . 40 . |
a0l — il R | sl — R
- - =R - - - JEHEE Y
3000 1 sof| & AxRlEEEESE M
L O HHER T M .
ON25OO’ 4 §25* x,—
O R
2000 | 5020 e A AT
B R
Wi 1500 H: PG e i (B
1000 10k
500 - 5|
0 : : ! . . 0 : : : ! .
2030 2035 2040 2045 2050 2055 2060 2030 2035 2040 2045 2050 2055 2060
(a) BRINTFEERAT (b) {KBRAE 5 GDP fLLE

2 EELYRMERNAEFERBIR ZIARHRME (“RHER)
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AR A REERR I 50T MRRANAS B i, (ER X F AR AR B AR AR B A g n. anf 2(b)
FioR, 16 “HEEE T, SRS 5 GDP KR E )y 2.79%, %f R AFE SR ERSR % 50
LN 2.75 Fife ot (AR¥E 2019 4F GDP B &1 EER], FHE). 1Z85 R+ b B KRR
J bR 5 R BRARTIE T ) IR A A S SR (2 4.2 Jieon) AT RARATAE (R EE B 5 R RS
RS ) F AT B (2 2.4 JifLT0) 210, R TR /0. AR, ARl 4 A7 7
i, M ARBR I % Y GDP PF L EANRRIA B 1.75%, SRR B HEL A 1.73 T340t
T “BHEIS IR T REL) 37%, KT AHSCHIE 700 3R B AR 52 B Bk 1 1) il oh X ). 1K — 4521
FOR, BT 2 [ R ) T AL B9 HERE 7T, B BRI A AN R 4E R L T < RUETE T I
Hea 2, i M DU gkcHE s e — D 1 0. [R5 &5 BB BRAS S 0 1 A b S AR P RROAR, i
FRAMYZ TR N %, B2 S8 TR R B R .

IR 2 3R B R B 2 PR e 2R R G Bl M BRI PR R R R R AR L R, I
FUH T 58 35 S AT B B AS B B AN A% BR AR 1T BE R G T B8 I BURTE SEBR T 34 3 5 v i)
PRHEERNVE F 3 A Ak 21 T IR HE SR H #r.

6.2 B LRITEF AR

3 IR T R LA T B N BUR “RUARRN IS, 75 “EHEE Y R, BGE N
TRE AV AT R AS T LAY A4 — 5T, Ak 5 EOARRHE RO S EC A, 7R A FL A
A 7T, i E R AR A R, AT = A e A AT T, 4l
AN 52 B Fil 0% 24 AR RE AL | B I BT T SR A SR AR 24 o RIS AE R AR 1) 15.31%. MR Z
N, 1 CEREEE ST, R T A R TR SRR R AR, B 3 BN, 1575 R T A
ALLG, B8 AN BURAR G A T35 7 bt B2 19.47%. 1X—Z5 RIS UE 7RI SCArd 2 45
W YRR T L RAELERT, B I BURSG AAr R “BUA N 90, ELBRAN M8, Ak /&
£ R F AN AR 2, SR « SRl EEE T R <FEUETS LY R RIS 5 B BRI TG K.

DR A THTPPAil i 5 240 SR8 S A USRSV PR sg el AT Tk — Sl 1 L Ath 2 W0 4 kAR
[ s A, S5 R 4 B, BB SRR, TR I8 A BUR G R B A A 2 Aol =

40

— R

B[ |- - A
A L RhREYEE-H1E
30 - i 7
O LT
—~25 T
°\\C’/ -
A3
5020 oo AOATIS T T
R
lo B
57 - 415.31%) b
-
10
5
0 . . . . .
2030 2035 2040 2045 2050 2055 2060

3 BREXMAAEEWEF~RATH S (“RAERE”)
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[
&
k>
}Hm
EE]ijl
P

g 0 B/ sk i

-50 -50
2030 2035 2040 2045 2050 2055 2060 2030 2035 2040 2045 2050 2055 2060 2030 2035 2040 2045 2050 2055 2060

FROFANE SREOVEAME iy

-60 0 -20
2030 2035 2040 2045 2050 2055 2060 2030 2035 2040 2045 2050 2055 2060 2030 2035 2040 2045 2050 2055 2060
\ SRBER = = = HHETE

T B AR R PSRN ZAL RS B SIE AL T AR S L], A (%),
B 4 ARBRTHHSHEERE

AT R ZE AR AR A R AR S BB AR, PR R B, BRI AR Tk AL i T
Wse s 33T, G A B T E R B 7R e RBEE RN, BT G TE ORI AR
AR 7 HACHES R RO, A% Al R R a3 — P4k = H 1 7 2k 2 HECH b i 2R
DRI, il 0% 240 SR R A7 A0 A A5 il PR 7 S R P A AR i B . 35 k.

TGN S, B TAR = ISR 5 WAFEE— 8 A, 76«4l BE >
TERCT, GEEAL I AT = E 755 B R wT RO B A B . AAT, RAETR /4
e HAE R BEEE B 5T D TR, Pl g i B i, (H AR AR BRITE TR il
(IR B 5 5 52 380 il 9% 20 3 ) R PR, S BORHEAS A2, b T O PO/ 7 L X PP G 5 T Bk
3% 51 5 A3 BY (1) B AL B 450, 2% W R % 24 o ) 850 T R Ko i 4 IS ) A A 20 P = AR AN R
.

FEF MG TE N7, A SCRILBMELE “HEAEREE” T, SCIld FHRAT 20 2 H g Ak
R, PR LLBITE 2050 2 4.8%, FHAE 2060 FIAH] 8.3%. 7= Hi T B 1) J5 RI7E Tk e A R
Xof TR e M 6 A7 T B K T L T AL O E R, SR SR RRAR TN N AT IR ), X
— SRR R B 5 8] T IAE. (Duan et al., 2021) 3T 2 AMUBHI A% S8 A PR AR
(f23% GCAM, WITCH, REMIND, CE3METL %) &, " E@Ed i @ M BoR szl 1.5 %
B H Ak 330 GDP #12:7E 2050 AT 2.3% B 10.9% i8], SA LS RIEA—F. R
M, FATVKIAE “EREEE 55T, B8 BT WA B 1) bl gt — 2 i), 2™
1E 2060 “F 145 2% LU BRI 15%, 245 10 2 v T L BB 28 (1 457 2R J0 X ).

S PR B SRR AT REXT A B YK il i ek, (R B B JRRIAE T AR LD
J Duan et al. (2021) Frif i A 32 B2 18 1 IR B2 AR T 256 7 120 (Nordhaus,
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2017), fE— R EE BARAN 7 k2 AR A AT R W 2.t SR 4 1 2 R et P8 A A 0 T A i i
R (FK PS54, 2021; Barrage and Nordhaus, 2024) FIS{EAT % 5E (Dietz et al., 2021) )
SN S A (1) SR BUR 27 R IE R NG s, 2RI, B85 EE A Fhssmm ) mltes
2 o ) AR PR S e LB — B, e i 3G e A BRI AR SURL I Al AR AR
K, TRORKBUR XS T 22 WA B AR R M TG S22 18 DR B B 1R 22 5% AR

BT FIRGE RO LUE ) AR SCHT /B 1 fih 5% 24 o055 AT 70 5 A 1 % 4 A 2 0 45 ik B8 4%
TESZA Tk E O IR BOR FIHLE] EAFAE R 35 2 5%, Carattini et al. (2023) BIWFFTRE, ik e
W BRI AR T A I, BRAT B Sk R I, B ITE L RS BT, X R EE R — P e T
NV IR BT, TR T ARl XU, (R T A g HE A e R AR e N, AR 2R,
B 4 5 SR A R B 2 B T “OHERR BRI BRAN M AS S AP AR B % B B Ul 7
I R AT AV RS g, A MDA R 3% B g HLAE PR 4808 AR IS IR, SEEIL T
HHRAHE B ARKAT B S 2 SR AR

BT A M AE AR B e B 3o A v TR I ) Rk 0% 240 ORI 8, i o 7 SR ORBRAE T Ak (JCHL AR
e Alk) FRIG 7853 (AR 0% SCRE, AR AR LA R 7, AT S i€ I BUR A 8. 4% 1
K, AN SOWGBE— 2D ER T 0% 7 R DK BT 7 2 At Ao\ s 0% 24 SRS ) EL A ) B RIS AR

6.3 WEMNBUIR S IR FRBER BRI R A4

TR E A 2R L E BB 2 b B 58 = K DY KU 2 SR TT S R B R % (1 4l
THRZ—. ZEER L2 VA B 8= A 5, RN B 1) — 5 L2 ) S Rl
PR GEER. BB B, Hh BN BOERAT R A 1 (RS 2 i 7 T L ) AR M 25 R AT 1 € 4 T
B bRUETa 5| SCHE BRI DS aR A SE it Fe it 7 BRSO, [RIRE, B, WYL ANV 95 56 Hh O e
T ORT BB P HCAT (0 B AR SRR R 51 S, AT R T 2 iR, X —ak v e
RS T RIE T R S B 1 SRR T RS SR B AR IS Fy, [FI 55 4 YR
TN A, %of 76 3 3 ik 117 3 g 18 LA R HE B S Fe il B e B s 3 3L

DR, A SC DA % P A DT R BUR AR SR, SR T 122505 e 22 g 2 7R 2 vl T s 14D
PR R, OB B N BUR AR, TERHT A, FRA TP BORAH 2> N IUFE T 56 1 B
TETEH R E N A ME— BOE TR, 5 E— /N B 55— 8 2 MiEm N E
FACBCRITEY (FFR “TLZER" 1K), 1% G RN AR CERCOE U BUR AR 08B, B
RN SR Al R B 38 = HE A L AR [R], 3800 80%; 28 3 A i) T4 Ak (I BUR A
T (TR “kREmim” f57%), R ARG I LE 20 100%, SRl HET LLZ
60%:; £ 4 FIE T Mim T 2R AL S RBCRTE L (FRIFR “ZREmim” 15%), iRl
SRIFHIHEIR LR 60%, G ik FIHEIR LR 100%.

Bl 5 B TR Dk BOR S i 5 R sl S 2 5. N TE TR, BATE AT &5 31
BE B ok, Hop S —47 A B4 43 5 BT AT SCHR RIE 2(a), B 2(b) FTE 3, R ik
Wb, “EREERUN” A AR RN BIAH A ARk, LR AT X BT SCH B 4, a5 Fofth
IR 7 W 4 AR R 1 R AL

26, BRI RS AR B A2 AT LUE HY, ST i — PP IR DR s R i, B AN A% 35 BB
T B, IX 3 B A B % R B A Fil 55 SR SRR IRCHE IR, DUAE S A AR B A 4 B o]k 31 ]



B T, VETE, S5 AR L0 HON B O BUCRAT AL IS BT AT 69

B ks [RizrEvend 3D NE %N
4000
g 4
< 2000
S
R
0
2030 2035 2040 2045 2050 2055 2060 60 2030 2035 2040 2045 2050 2055 2060
L7yt Ftask =
X x” o
= — p
20 §=e:§3: 20 '§§_§_—§—:-
-40 -40
2030 2035 2040 2045 2050 2055 2060 0 2035 2040 2045 2050 2055 2060 2030 2035 2040 2045 2050 2055 2060
PG AMNE LA E JEnatitt
2
s - 04 -
- - -
20 B - - oo Ox £ %: 8_
5~§ -'8— 10 " é \ g
0 7 -10
60 o 20
2030 2035 2040 2045 2050 2055 2060 2030 2035 2040 2045 2050 2055 2060 2030 2035 2040 2045 2050 2055 2060

| — &mEn - © - Lk - » — el - & - e |

5 FRIIRESRNEIR S 0 E N BURE R SSRERUR

FERURFHE B bs. RIS, 1 Rl BE A FEAR, Ak IRBR S B UR th  BL 35 1. JF HL, i
SE WU 45 Aolb iy R AN AR AR RS, WA I AR o 8 A 7 AR 1) LU S 8
EREAABMEIR SRTSCh i 3 A5 — L MBS RE, FrE il Wi R
i P2 Y S U, % 7 U Xt i 2 A

ok, JERE AR BRI AT UKL, 8 “BROBia” $52 T, BRIGH DTSR 124
RENEE. MEPTR, 7 Crfim” 52T BIRRRE G722 5 LA S 3.04%, 1214
3 THCTORIARBR I BTN, [ I A 50 AR AE Al A 7 A vh i) o Bk D 21 11.07%. A EE 2
T, &R BN MBCRBCR S5, BT, w1 TR G R BR T 3 A T X R,
1 73 PR e TR PR A A LT W (1 B8 < IR T BE K, R A RO R 4 B 2 PO AR itk % RE S U B
gl DASZHF SLEAT AR, ANREDS & 25 4R B AR AR I PR, 3 e S8 AT ot 2 il HE
JRCSR L, M PASEAR R 28 5% il A SE L 7Y H A5,

D, AT T AFRBORTE R R ERSER AL mAZE R, 4587
R 2 P, WNEPERATUE L, F2ENKPRELRAEE SRS Z SR A
[, BT 20 RAF AR, 3 I St T 72 AL A BRI DR EOR (TR 16 T8) W RABOK IR
M it AV REAT AIRBR AR B, AEARAR I B IOAR S I INZT 101.7%.  FERR HE B0 2 FEAR A TR I
AV A SR AR ARSEY R AR, SN E BES T BTN, Sty e PG I, HE T A8 A 2 SRR A1 1
Y 12.0%. MEZTR, BiE T e el BRI T (“aR Bt 1) R AR A 2
ANTHT—FETE. RS, BV SRS SR PR, SBOUMRBHE R RS E
UGN 74.7%, ZALLARP G 9.8%. T4 LA BOR IR T A5 G Al (“A ufi
)7 5, g KL 13.8%, ZimTHE 2 M. B L, U EFESMEEMA T
BRI M S 2] 7 — Bk RS5e. &Ja, NRIEA AR SN, JA T — DR SRl
LRSI I AT T BURE T, VEILBN S C.



70 THEATFIR B5%

*® 2 RENHEEFIXIEE

B—BRE BREM + BRACHR DT

4 i JBE TER Ao E i o) SR )
ek ik 0 80% 100% 60%
oSk e 0 80% 60% 100%
A (%) —24.8 —29.1 -19.9
M (%) 53.2 66.0 40.1
BRI E (%) 101.7 129.0 74.7
Rt = (%) 108.9 138.3 80.0
st (%) 28.7 34.9 22.1
ERETEAME (%) 167.1 218.3 119.0
FERANE (%) 41.3 50.7 31.5
HeAEF (%) 12.0 13.8 9.8
H RPRIRAT REEIR R A GO R N RE N SERR S, AT RN N E R R %

RS CEMBEL R TIER, BALN (%), RHHEERIURE A/

FEIABTE, BRI E 2 Tl st i T RB S el A e, filtin, £
HESE (2019) XM T aROAE VTGRSR O DUIBORAE 7] FEAEBURIORCR, A BRI
SR T ARG SR Ao b B A, AT IR e B 4 h [ Zp e Y. R & BHAS (2021) A%
Rt Aol ) < RBUSR EL 0 0 T BOBUSR S BAT A R AL 9. AR, A SCEE R, DRt
A b J T RE I AR SR AR AL FE. X PR D € A b A AU BSR e 7 30 1) 7 2 KR 8 S,
PRSI T AN 05 SN B0 2 G Al A8 e R S 8] (R ik B2 R S AN BRI, 27 A B 2%
(R B2 55 BROAR, SRS 1 (0 % 2R RGBS AR T R n. DRIk, PEARCRIEG B R b, 1T I g
5 AR AL IR Y B TR BAFIC

7T HRERR

ASCH R T — MRS RUR IR LR ) E-DSGE B8, WHS E#R T el vt £
O T W BUERAR R g2 me, AR B BE 2T 7RI SO . B B, FRATE
A3 AT T R 5% 240 RO A AR 45 B R AUk 12 P B LS B L2 D AR B (1) s, [ B R T
T O A 5 = KA DR BOR MR I RO . AR T I E 285

T 26, BB M B PR AR R BT DX 38 OO A ROAR RS AN IRAE. “URHERL
L7 AR A B AR BE , B AV HETBGREE, P AR PR BT B IS a s SRR 38 Al i
BRAE = A, BRAAY AR P2 RIS G, P2 AR AT, UANZ R 29 R i), S 2 HE R
LYTREAEYY 2.75 JIALTCIIARIRIL B RUAR, % B3 A2 A 5505k 8 I BUR AR JG I AR o 21 2R 72
A 15.31%.

FLUR, FRATTR I AR b fik 5% 200 B[] 2 0 55 B o AN ISR ) Ok KR IR < A 2.
MBS BE, T L RAEERE, R R 7752 3 Rl 5t 2238 B BRI, foE R 1) “oRHRRR
I i JRE FE R P () 3 I T AL (RIS, R T 9 75 AT A Ao ) R AR, B I BUR ) R
ARV it BEEAR FE (P3G N n. MEE BE, YRR AR AFLER, BT e I BUR B <



B T, VETE, S5 AR L0 HON B O BUCRAT AL IS BT AT 71

HERN T B, S G R 2 AN R A OE NACE. FIRE, i CBRARRR B, ¥
TG F2 A8 I BUR BOA o5 A2 = B P35 FE N 15.31% 39INZE 19.47%, FF HAFRBMRRR %
BB 2.75 JIACTGIs 28 1.73 JiALTe. FATGEE RARRE 1 Rl BT 2 5 1) UM L 45 0] <5 ik B
PRI () G A RS L AR AR SR ) B A ) ) < R 5 e PR AR ARAT B 77 kT,
P fE PRIR L MR S IR IE R B, “ SRR 4% 7, TEORBRE M B T R LA B A e R R 4 10
el 240 R ) U A e R ) b i B R ) oMb (R IR E 0, IR e I B 2 Ak
HERMIA S AR, S Aol 7 EE gD 7 H AR ) 7 ORI, foe 27 AR A v ) 22 5
Rt

e, BATEDURR G A DR A A R S 3 RS R PR it TR B AT LUl
Ao AR AER A ol R 5% RS AS SR SR AR Rk 5 2 AR P A, 99 5 g 58 1 BUR AT 28k AL SR B, Mo
) TR Ak PR RCR o B35 TRtk IR AR R B 7 SRR, B 570
SR, 1) EAR AT BT X Pk A R 8 S8, AN RENS PRI E I BUR (BB AR 5F IOAR, IR RE 2% 12
THIERR £ 58 UBOF S At 2 A8 A

T UL g R, BATR MR BRI

55—, M RGERIROE i ORVPAS R R ASCIEs e Ta i, 1217 RIFIIR T 0 A e fR
UEBRANHE A5 5 A8 RO AL BE AV AR P BT, Aol i 1 R 5 240 2R ) AT PT RN K 1 55 35 7 3
SEMT B B0 RE. RO B e A BOR I RCR VAl B 1 SQERR 1732 RS, B IERAZ 5
BRI, T EMEIARERI S, G R 2 G K S R M G 4R BER AT 27
PO, BEBCHRERTIHT I & A1 R SEHIBRE M R VP AR R, I R VAt SR o I <z
PRURGLLS A AE ) 1 L, ORI B T 37 A A5 5 1% 3 1A Rk

55, SER A SRS/ ARER IR B IR TR LR, A SCEE AR, Bl 2 A el f 2
Wi € U LA VR PR, G IIRAR B AU AL o e 0F AT IR 7. BRI, Ui 2 i ik 2%
RIVEAERIE RN, UL 75 G oAl PR B 45 J2 400 i 7 o Y A5 B B i, D S LA
Al 2 (8] A5 BRI R, [, Sl A e 22 el IR AR DR Al BT 0808, WS HE 2 3R,
e 35 55 i % AN RO i B S5 T AR 45 6 1R 3Rt — 20 2R Al R R B R, S T B R0
Z B PEES ELAN, AT 50 A T W 14 ik 5 240 2R ) 7L

=, M SO LB E 2R th Bl SORF IR AR ARSCERRR T, 7L 5 [RIBRE A LI
N, R BRHE RS A A A W A 1 ) A T 7 AT B i e RS, TR, A SAT B E A0 WL e
i 22 RS A BT T W P 5 Fo PR 85, S B0 ARER S i AL AR A g A, e 8 4 0 i R SRR A4 AR (1 7
ERW AR, MR AN RS F <o B 45 10 S Bt AT X P ) e ok U7 58 RTINS, M 4t
B SCRE AR ZOR AR S Al S R R GUIC R SN R, AR A R A e R 9 Al A X
B, SR I7 sh KU S AN E VE R 3R, 257 58 3 (1 KU P L, S R R 2t i T A
IR AT .

2 F X ®

PREEE, Brigug, &5, B3, (2023). SUERFHRRE S Z WA FBORRE [J]). K5T5E, 58(5): 60-78.
Chen G J, Chen L L, Jin H, Zhao X Q, (2023). Climate Transition Risk and Macroeconomic Policy



72 THEATFIR B5%

Regulation[J]. Economic Research Journal, 58(5): 60-78.

T, E8, #h, (2022). BT 247\ DSGE B A E i kBR8N [J]. PEAD - BIE S,
32(1): 19-30.

Ding G Q, Wang Z, Sun Y, (2022). Effects of China’s Carbon Emission Reduction Policies Based on
the Multi-sector DSGE Model[J]. China Population, Resources and Environment, 32(1): 19-30.

JEYE, KWL, (2021). BRVRFE BTN, SRENHLG) S E R4 [J]. BRI SR, 37(8): 95-105.

Fan'Y, Yi B W, (2021). Evolution, Driving Mechanism, and Pathway of China’s Energy Transition[J].
Management World, 37(8): 95-105.

R, XU, (2015). SMERRERBEG M HLE] ST L Rl JE T DSGE BRI [J]. &5 vFie,
(4): 134-147.

Hou C Q, Liu Y, (2015). External Finance Premium and Collateral Constraint: A Comparison Based
on DSGE Models[J]. Economic Review, (4): 134-147.

TLURTE, AEVEEE, IREEAS, (2024). XU HAx N ReIR S WXE S5 [J]. BELTFFHARZTFII, 41(2):
109-130.

Jiang S Z, Du H F, Xu M Z, (2024). Dual Transition of Energy and Industrial Structure under the
Carbon Peaking and Neutrality Goals[J]. The Journal of Quantitative & Technical Economics, 41(2):
109-130.

MARZS, BN, SB/NE, (2022). RREEME R IME, BRURENIC S 2R R BUR [J]. UFITIT, 57(1): 89—
106.

Lin D J, Cui X Y, Gong L T, (2022). Financial Friction Heterogeneity, Resources Misallocation and
TFP Loss[J]. Economic Research Journal, 57(1): 89-106.

X, HE, B, (2022). G604 EL TR S B IS [J). SRR, 37(6): 144 158.
Liu F, Huang P, Tang D, (2022). The Carbon Emission Reduction Effect of Green Finance Develop-
ment and Its Impact Pathways[J]. Financial Economics Research, 37(6): 144-158.

XFE, BAHE, (2023). GO TECRN S iR 5 B ——RE TR R SE R ER A [J]. itEE
Fredl, 3(4): 1176-1199.

Liu Y, Wei Y J, (2023). Heterogeneous Impact of Green Credit Policy on High-carbon Enterprises:

Based on the Perspective of R&D Investment and Credit Allocation[J]. China Journal of Econometrics,
3(4): 1176-1199.

W, RIZL, (2021). FKEEMRS, =g i 5 s E 45 [J]. Z8F, 56(5): 75-90.

Meng X C, Zhang Y S, (2021). Household Debt, Housing Price Channel and Business Cycle in China[J].
Economic Research Journal, 56(5): 75-90.

T GEAR, Iz, TR, IS (2020). TERAR, EMAATR S & RA R [J]. BRI, 36(8): 50-65.
Meng X C, Zhang Y S, Zhang H, Feng Y, (2020). Soft Budget Constraint, Macro Leverage and Total
Factor Productivity[J]. Management World, 36(8): 50-65.

HAFH, BR)I#E, Michael Grubb, (2021). EREBUR S54GRS TR A IBTIT [J]. SRt
(12): 1-19.

Pan DY, Chen C Q, Grubb M, (2021). Financial Policy and Low-Carbon Transition of the Economy:
A Growth Perspective[J]. Journal of Financial Research, (12): 1-19.

H R 54, (2020). 0 EHURHR AR g 5 8 R AR A SR a4k [J). HENE - SRS
55, 30(11): 1-25.

Project Synthesis Report Writing Team, (2020). Towards Carbon Neutrality: A Study on China’s
Long-term Low-carbon Transition Pathways and Strategies[J]. China Population, Resources and En-



B T, VETE, S5 AR L0 HON B O BUCRAT AL IS BT AT 73

vironment, 30(11): 1-25.

T, BRI, (2021). BCEM, WESRERS <BECH? W [J). S, (12): 57-74.

Wang B, Xu P Y, (2021). Carbon Pricing, Dual Financial Friction and Dual Pillar Regulation[J].
Journal of Financial Research, (12): 57-74.

FHEF, HER, (2014). SRbE R EE5ES) [J]). KU, 49(3): 20-34.

Wang G J, Tian G Q, (2014). Financial Shocks and Chinese Business Cycles[J]. Economic Research
Journal, 49(3): 20-34.

T, Z5R, Pk, (2023). K S E&H: BT 1S AN NSHER T [J). HEZRFER, 3(4):
1200-1224.

Wang M X, Luo H, Yao J Q, (2023). Carbon Trading and Green Finance: A Complementary Theory
and Empirical Analysis[J]. China Journal of Econometrics, 3(4): 1200-1224.

FICH, (2010). rikRivE, S IEL RS v E Y BB I R BN ——sh AR UB 3 S (D). A SR
Ft,(9): 11-25.

Wang W F, (2010). Between the Price Stickiness, the Liquidity Restriction and the Macroeconomic
Effects of China’s Fiscal Policies[J]. Management World, (9): 11-25.

T3, AR, wart, B4, (2019). £T DSGE AR A S TRBBIBURT A [J). &AL, (11): 1-18.
Wang Y, Pan D Y, Peng Y C, Liang X, (2019). China’s Incentive Policies for Green Loans: A DSGE
Approach[J]. Journal of Financial Research, (11): 1-18.

T, BE, (2024). BOEMHLEIS “XR” AR T REZFERERE—BDRSERIEL [J]. S
9, 41(7): 48-63.

Yue T, Tong J, (2024). Carbon Pricing Mechanisms and China’s High-quality Economic Develop-

ment under “ Dual Carbon” Targets: Collaborative Targets and Mechanism Analysis[J]. Statistical
Research, 41(7): 48-63.

T, WRM, KK, RAR, (2021). IEAEIRE A TSGR [J). P EREABE BT, 36(9):
1039-1048.
Zhang H Y, Huang X D, Zhang D, Zhang X L, (2021). Evaluating Economic and Social Benefits of
Accelerated Energy Transition[J]. Bulletin of Chinese Academy of Sciences, 36(9): 1039-1048.

A R, 5B, KRG, (2021). HEFFEEERTIZ T EIR S5 STE [J]. SR, 37(8): 80-95.
Zhang X L, Zhang D, Yu R X, (2021). Theory and Practice of China’s National Carbon Emissions
Trading System[J]. Management World, 37(8): 80-95.

SKA R, BEST, SRk, kI, FOTHN, 4, (2022). BRAPAIE AR R 0 BEIRAV R LR AR S EORBE AT [0, it
5, 38(1): 35-66.
Zhang X L, Huang X D, Zhang D, Geng Y, Tian L X, et al. (2022). Research on the Pathway and
Policies for China’s Energy and Economy Transformation toward Carbon Neutrality[J]. Management
World, 38(1): 35-66.
Angelopoulos K, Economides G, Philippopoulos A, (2013). First-and Second-best Allocations Under
Economic and Environmental Uncertainty[J]. International Tax and Public Finance, 20: 360-380.
Annicchiarico B, Di Dio F, (2015). Environmental Policy and Macroeconomic Dynamics in a New Key-
nesian Model[J]. Journal of Environmental Economics and Management, 69: 1-21.

Anouliés L, (2017). Heterogeneous Firms and the Environment: A Cap-and-trade Program[J]. Journal
of Environmental Economics and Management, 84: 84-101.

Baldwin E, Cai Y, Kuralbayeva K, (2020). To Build or Not to Build? Capital Stocks and Climate

Policy[J]. Journal of Environmental Economics and Management, 100: 102235.



74 THEATFIR B5%

Barrage L, (2020). Optimal Dynamic Carbon Taxes in a ClimateEconomy Model with Distortionary
Fiscal Policy[J]. The Review of Economic Studies, 87(1): 1-39.

Barrage L, Nordhaus W, (2024). Policies, Projections, and the Social Cost of Carbon: Results from the
DICE-2023 Model[J]. Proceedings of the National Academy of Sciences, 121(13): €2312030121.

Bartram S, Hou K, Kim S, (2022). Real Effects of Climate Policy: Financial Constraints and Spillovers[J].
Journal of Financial Economics, 143(2): 668-696.

Campiglio E, (2016). Beyond Carbon Pricing: The Role of Banking and Monetary Policy in Financing
the Transition to a Low-carbon Economy[J]. Ecological Economics, 121: 220-230.

Cao J, Ho M S, Ma R, Teng F, (2021). When Carbon Emission Trading Meets a Regulated Industry:
Evidence from the Electricity Sector of China[J]. Journal of Public Economics, 200: 104470.

Carattini S, Heutel G, Melkadz G, (2023). Climate Policy, Financial Frictions, and Transition Risk[J].
Review of Economic Dynamics, 51: 778-794.

Cui J, Song F, Jiang Z, (2023). Efficiency vs. Equity as China’s National Carbon Market Meets Provincial
Electricity Markets[J]. China Economic Review, 78: 101915.

Dietz S, Rising J, Stoerk T, Wagner G, (2021). Economic Impacts of Tipping Points in the Climate
System[J]. Proceedings of the National Academy of Sciences, 118(34): €2103081118.

Diluiso F, Annicchiarico B, Kalkuhl M, Minx J, (2021). Climate Actions and Macro-financial Stability:
The Role of Central Banks[J]. Journal of Environmental Economics and Management, 110: 102548.
Duan H, Zhou S, Jiang K, Bertram C, Harmsen M, et al. (2021). Assessing China’s Efforts to Pursue

the 1.5°C Warming Limit[J]. Science, 372(6540): 378-385.
Fan'Y, Wu J, Xia Y, Liu J Y, (2016). How Will a Nationwide Carbon Market Affect Regional Economies
and the Efficiency of CO2 Emission Reduction in China?[J]. China Economic Review, 38: 151-166.
Fischer C, Springborn M, (2011). Emissions Targets and the Real Business Cycle: Intensity Targets
versus Caps or Taxes[J]. Journal of Environmental Economics and Management, 62(3): 352-366.

Fullerton D, Heutel G, (2007). Who Bears the Burden of a Tax on Carbon Emissions in Japan?[J].
Environmental Economics and Policy Studies, 8(4): 255-270.

Gao Y, Li M, Xue J, Liu Y, (2020). Evaluation of Effectiveness of China’s Carbon Emissions Trading
Scheme in Carbon Mitigation[J]. Energy Economics, 90: 104872.

Gertler M, Karadi P, (2011). A Model of Unconventional Monetary Policy[J]. Journal of Monetary
Economics, 58(1): 17-34.

Gibson J, Heutel G, (2023). Pollution and Labor Market Search Externalities over the Business Cycle[J].
Journal of Economic Dynamics and Control, 151(2023): 104665.

Gollier C, (2024). The Cost-Efficiency Carbon Pricing Puzzle[J]. Journal of Environmental Economics
and Management, 128: 103062.

Golosov M, Hassler J, Krusell P, Tsyvinski A, (2014). Optimal Taxes on Fossil Fuel in General Equilib-
rium[J]. Econometrica, 82(1): 41-88.

Heutel G, (2012). How Should Environmental Policy Respond to Business Cycles? Optimal Policy under
Persistent Productivity Shocks[J]. Review of Economic Dynamics, 15(2): 244-264.

Tacoviello M, (2015). Financial Business Cycles[J]. Review of Economic Dynamics, 18(1): 140-163.

International Monetary Fund, (2023). Global Financial Stability Report: Financial and Climate Policies
for a High-Interest-Rate Era[R]. Washington, DC, October.

Jermann U, Quadrini V, (2012). Macroeconomic Effects of Financial Shocks[J]. American Economic
Review, 102(1): 238-271.



B T, VETE, S5 AR L0 HON B O BUCRAT AL IS BT AT 75

Kiyotaki N, Moore J, (1997). Credit Cycles[J]. Journal of Political Economy, 105(2): 211-248.

Lemoine D, Traeger C, (2016). Economics of Tipping the Climate Dominoes[J]. Nature Climate Change,
6(5): 514-519.

Lessmann K, Kalkuhl M, (2024). Climate Finance Intermediation: Interest Spread Effects in a Climate
Policy Model[J]. Journal of the Association of Environmental and Resource Economists, 11(1): 213—
251.

Loschel A, Lutz B J, Managi S, (2019). The Impacts of the EU ETS on Efficiency and Economic Perfor-
mance: An Empirical Analysis for German Manufacturing Firms[J]. Resource and Energy Economics,
56: 71-95.

Mendoza E G, (2010). Sudden Stops, Financial Crises, and Leverage[J]. American Economic Review,
100(5): 1941-1966.

Nordhaus W, (2017). Revisiting the Social Cost of Carbon[J]. Proceedings of the National Academy of
Sciences, 114(7): 1518-1523.

Nordhaus W, (2018). Evolution of Modeling of the Economics of Global Warming: Changes in the DICE
Model, 1992-2017[J]. Climatic Change, 148(4): 623-640.

Shapiro A F, Metcalf G E, (2023). The Macroeconomic Effects of a Carbon Tax to Meet the US Paris
Agreement Target: The Role of Firm Creation and Technology Adoption[J]. Journal of Public Eco-
nomics, 218: 104800.

Stiglitz J E, Weiss A, (1981). Credit Rationing in Markets With Imperfect Information[J]. The American
Economic Review, 71(3): 393-410.

Yao S, Pan Y, Sensoy A, Uddin G S, Cheng F, (2021). Green Credit Policy and Firm Performance:
What We Learn from China[J]. Energy Economics, 101: 105415.

Yu C H, Wu X Q, Zhang DY, Chen S, Zhao J S, (2021). Demand for Green Finance: Resolving Financing
Constraints on Green Innovation in China[J]. Energy Policy, 153: 112255.



76 THEATFIR B5%

Bk A REENSRG
I SRR A S RE (R HIE Wk SR i R, JRATT AT A4S 240 R B — B 2% A

1
EM = — Al
t,t41 1 + r ) ( )
w; = WL}~ ()", (A.2)
R =1, (A.3)

HHt, Myyp1 = BUepi1/Usy FRWIE T, L = [(nB)1+er 4 (nS)4er] o Fo ¢ WILEA
. 3N (A1) JOFRIRNE S BE I BN SR i R, R T AT L b Bk
&S F— Hﬂjﬁmﬁ%ﬁﬁ%ﬂ%m;&ﬁﬁwm zt (A.2) FoRFKBE HIABRIF SIS T T % 2%,
TE SRAPR B3 2 T TR AR 0 RIS, 45 05 24 5 0 44 SOV A bR AL g 1, T LA 38 7 o o
anﬁ’]ﬁﬁ* ﬁﬁ”jj
Y:
(pP)rr
Y,

=0 g

Horp, pt FoRab 6 A= B TE] AR . 2D JE SR R R Al R R R SR I
AT LA 2

B _ B
Yy =

, (A.4)

(A.5)

Pese’ = f'(ay)(1+ i) — Oypype s, (A.6)
REM,,, =1 pie, (A7)
bt — (1 = ay)p, " — fap) (1 + pp) + Dypyaipe e’V = wi(l + py), (A.8)
EMtI,tH{[PiH — (L= ajy)pessie’ — flap) (1 + piy) + ﬁt+1/”’t+1at+1pe,t+1ei]Yki,tJrl+
(1= 6)gr41} = a; (1 — 1;6) (A.9)

e, SRR BEAR )T R PEAL IR L, 3RATT AT BAAR BB 0 i Rk 508

2 ; N2
i ¢l . 'L Il IZ Itl_"_l
' = — - — ! -1 — Ey M, -1 . .
q =1+ 9 Ig—l 1) +¢ IZ ) . My 416 7 T

(A.10)
557 1T 1 A R TS 2 A
by = b2 4+ ¢, (A.11)
T SR 3 1 T 2R
s; = Loan, + Loan{’. (A.12)

BT 3 (4 35 2 AR

Cap, = EP + EF. (A.13)



B T, VETE, S5 AR L0 HON B O BUCRAT AL IS BT AT 7

AR o LAt 75 R A

(1= Gh)arkt + 0¥y + f:;t = qikiy +wing + by + dy 4+ pe(Ey — AjCap,) + Z;,  (A.14)

I} = ki — (1= 0k, (A.15)
pesVi(AlCap, + Abatement!) + {(qtik;Ll — b1 /(1+7,)) > loan;, (A.16)
loan] = win! + Z, (A.17)
E; = (1 - a)e'Yy, (A.18)
Y/ = [1= DOX)I(k)™ (), (A.19)
Y = [(B)% (V) + (1 - aB)w (V) W |, (A.20)
Xip1 =06, X; + EF + EF + e, (A.21)
D(X;) = do + di X + do X7, (A.22)
T, = Cap,(1 — A7 — AP )pe.r, (A.23)
Cy + ff:;t + s = wlnf +wind + b, +di + Rjse + T, (A.24)

Frh, 30 (A2), 30 (A6)~(A.10) FIxC (A.14)~(A.19) FIGEEH D L.

Fi% B IHIRLERIERR
SIEL 1 Al 1 IR RE: SR UREBCR A AR, IRYESC (A.6), ATEAS3:

pe7tei =(1+ ui)9192(a§)92*1. (B.1)

g JE, ATCAS BIRR AR 1 AR (daf/dpe.e) 79

; B 1 61’ 9;—1 3;321
da;/dper = 0, — 1 <(1 T M%)9192> (Pe.t) ) (B.2)
i (B.2) S 1 ik —3, i TERA PR KT 0, Brbl2 ef, 6, > 0 FFH 6, > 1
i, 30 (B.2) KT 0 JFHBE pf BHEINMAS N, HeREER T 1 =0, X (B.2) 5518 1
R —E. uE e
I3 2 Aldrdl 2 PIUEBHIEFE: HREE Lessmann et al. (2024) B4, AT —A—#ib i)
CES /B8 (Y, = (k7 + (1 — a)ny 7)o/ (=0 A= — By 7= B s B R T DL
RN
MC, = (aopllc;o + (1 _ a)apl—to)l/(l—tf)’ (B3)

n7

H o FoRGAHE. pnr FoRJE ST ENHIRA, prp FORMIETEAM A, HRAE (A.8) M
3 (AL9), FEARSCH AT UG B B (R85

P;e,t = (qti—l(l - Mi—lg) - Mt/—l, (1= 6/1)q2)/M1,{—1,t7 (B.4)



78 THEATFIR B5%

oy = wi(L+ ) (8.5)

CLRITE S FER e AN IR I, AR — B i IS A (pi— (1—al)pee’— f(al) (14ud)),
TERE IR RS, A as S5 1A R AS, i b mT DA 21 R T ) Rk =X

P — (1= ap)pese’ — flap)(L+ pp) = (ap;7 + (1 —a)7py 7)), (B.6)

TEB AT, PR A costi & T bR/ AN pi, P AT DL it 5
(B.6) RAFMM A=l bR A, ¥ Lessmann et al. (2024), {5 & B3 &40 e
Wik As s (LB w), BN qf FURIZR ry) A2 BB IS0, T AT LAAS 3

d(cost!) /dpe., = d(ph) /dpes = A((1 — al)pese’ + f(al)(1+ 1))/ dpe.s. (B.7)
D13l ca a3 724 S T D K 5 2| B
i i i\ g2s €' Pe.t T
d(cost}) /dpe, = €' (1+ p}) =T (1_< > ) .
0,0,

- X (BY) Hadl 2 AKX B i TAMEHEE of < 1, FrEl (B.8) (1 -
(Set)mT) > 0, Bk, 2 e > 0 B, d(cost!)/dp,,, BiFERERETT uf MRKTIHA. %
S EEE T ul =0, X (B.8) 558 2 X —F. UEH T,

v 3 PAE B RE: RIS A IR (A6), (A8), (A.9), W LIBEHEA 2|41 R

pe,tei = f/(ag + f/(ai)ﬂi - ﬁilfl’ipe,teia (Bg)
N—— N—— N — N——
[V DN VRAERAS IR x S Rl EE R A TRARA K
wi (14 pug)
yi, — . _ _ GWEE _ . B.10
T A a)pend — f@) - f(@i 1 Oiapee (B-10)
S S~ SY——
TRPC AR A PR A WRHEREA X 4R BE S AR OT

gi (1 — Hif) —EM; 1, (1- 512-@)q§+1
NI ~——

yi . AR i kST IR
S et (im0 = € — F(a0) ~ (@ )+ D 0P )
for \ Piya— t+1)Pe,t+1€ — t+1) — t+1 M1 T V1M1 1Q 1 Pet+1
N——
WA A A A xR BRI

(B.11)

AR (B.9) o, TR BERC TS WRHERA SRR A TSR, HOIR

PSRBT JER (MR 20K, AT ) 5 e SRR P, T LS BGEO

HEROR, A3, 3 (B.10) AT (B11) 1 “TRIGHSERC TS WA x SRR 1
RS IR, IR B T LA > e 0 S SN AR, UM 52 5.

Bk C SRS HT
N T BAUEAS ST A SR AT FENE I ) A A ), BRATTE I A A B S 8 sk A <
FEBRIIRE L, P e Rl BE R AR 7> 0 = PPN R % 5, BEAT it — 2D I BURE M. Soep, b



B T, VETE, S5 AR L0 HON B O BUCRAT AL IS BT AT 79

P71 SO0 T RSO T Bl A K RS St o BRI SN BB DR R R B ) A
e R CeREE TR T 1/2, RonR B 2 R B <99 BEE RN B T R
HRATELGI R EL € 2 “RUEEE TSR 2, FoRR L AER .

B C1 JEo T A ) e BE 5 1 55 T OB AN A A B B3 B IR, Sl xof BT UK, AR
BRHEBUS A IIRTHR T, BB L AR BB, B8 BRI RN 858, Tk
BB R BORAR. AR “OmEEHE” 15 50N I SE s IR BR AN M B A, (LT i kALl AR IR
BA3E B T B PRI RIAE,, 3 Y A1 A ) 8 240 SRR A I8 3 R 1 R I BUR I RACR,, it — 2D
UE T IESCHR ST ORI (4518

BT C2 Jas 1 AN[R] e BEH A7 57 TN R AR O AL Al A 77 A P g o b S g
BERT DA H i 8 240 RORE RO, B R S A 1) o B v, 3 | A R 2 Al i SR 14
WAk A 2 it it 9% 240 ARORE L (RGN T 380, 3k — 2B IR 7RSO R AR RN [
a5k

B C3 Ja 18 70 R WAL BAE A A e i BE A SR T IR M 4. 30K b, BRI SRR
PRy, A Al AR € 5% 7 B PR AR LK, 3R B €8 il A it % 240 SROYSCSR I T
I B v R B T BRAS T ). 5 IE SO A e — 3

B C4 XFLE 1A Al Gt BE AR 1 50 N A4 S A AR AL, AR B 4 R mT o, AEAR R
SRUEBEE LT, BBt e OV + ow N BUR 4L & #0877 ASRAT bL S — ke I B3R i i
AetEA e, IF B PRt iR BORN B ad ok, RIS, 38 B A ) < R BE A T W R,
A R BT 20 AR, B ST AR SRR R A AR G . DA RS R RAIE T
TESCA SRR B 7 SR DRI R 2 M Al i B A RN 4518

6000 50

5000 -~ B B ¢ w0l —A— R JRE R
4000 ®

ON <X

.,(éfs 3000 ﬁ 25

B ].\D; 20

2000

1000

0 . . . . . 0 . . . . .
2030 2035 2040 2045 2050 2055 2060 2030 2035 2040 2045 2050 2055 2060

(a) BRUM% LA (b) fREEHEEE Y GDP LEH
MiE C1  AEEREZIER THRNEFRBRR SEHIE



80

50 T T T T T
— G
ST | g
ol
35
?30
s
ﬂ 25
*
i

0 L L L L L
2030 2035 2040 2045 2050 2055 2060

MiE C2 AEEmEZITR TORBEXHAERWE=RAPH SEE

L A ) gl L
-10 10 -10
-20| 8 -20
6
-30) -30
4
40 2 -40
-50] ‘! -50
.2030 2035 2040 2045 2050 2055 2060 éZOSO 2035 2040 2045 2050 2055 2060 -2030 2035 2040 2045 2050 2055 2060
. RROTOARMI BRI R
20 5
-20
15 -10
40
10 15
60| 5 -20
2030 2035 2040 2045 2050 2055 2060 2030 2035 2040 2045 2050 2055 2060 2030 2035 2040 2045 2050 2055 2060

\
MiE C3 A EERMERFER THSHRRE

Ml —B— i —O—

30

‘+uﬁ£ﬁ —— R —-— amwm‘

25

o I I |
E—REAN TSt e SR Efi

MiE C4 A EEMEZIFR THHBFIXILL



	1 引言
	2 文献综述
	2.1 碳定价政策有效性评估
	2.2 碳定价政策有效性的影响因素分析
	2.3 金融摩擦与绿色金融政策

	3 理论模型
	3.1 最终品厂商
	3.2 中间品厂商
	3.3 资本品厂商
	3.4 代表性家庭
	3.5 金融部门
	3.6 环境模块
	3.7 政府部门

	4 理论分析
	5 参数校准
	5.1 环境模块相关参数
	5.2 宏观经济模块相关参数
	5.3 金融部门相关参数

	6 数值模拟
	6.1 融资约束对环境效益的影响
	6.2 融资约束对经济成本的影响
	6.3 碳定价政策与碳抵押贷款政策的协同效果分析

	7 结论与启示

