28 HH 5 (=9
2025 4£ 5

Vol. 28 No.5
May 2025

BB E ¥ R
JOURNAL OF MANAGEMENT SCIENCES IN CHINA

doi:10. 19920/]. cnki. jmsc. 2025.05.011

i E R HE S I A BETR & R B FR A BUR R -
RSN

s 51 o 1 2% y =1
KOM, mkidE BRR, BEE
(1. BERR2EA A PIABE, FIK 4000445 2. JE Rt Iiyu R B 4B, Lt 100875)

FE: AR LSRR MR A, KT R M E — AR WTAER , £ B bt An e B LR
AN ARG IR T, B A AT ) 5 AL B AL TR K B AT B R ILRAR B A B R R A R 4
M. BFR A 5 — AR E R TR £ AR ABLARE T 2397 A 3 AR S — 3L, B
H AR AR A, 5 =, BB BT AR A B AR IR AR 1T 89 7k A0 e T A AR R AE
LR R E R LR E R AT GG F IR M R EAE R B W AR B AR R A
T M) 2442 33t AE AL B AR R 6 A A B R BA A AL B =, sP R HEA R AR S — BL R B LA 2 AL
BRAL, ¥ 58 2 I 2030 SF % A B AR B SR e HEAUE B AR B B AR R B VL B AR, I B B e
BN T AL B 4 RANE. % w9 B HLA 4 GDP A k3 &, 34L& se R AN ) 242 51 GDP,
BB AN T AR B AL R AN AR IH 2 — AR ZF G @ Fra, LR AR FY
B G B. F B R R A IR B T Z I G B IR gk £ LA AL, 5T T BB A T IE 1L
G RANE 2 R 5 MR AR Ty R AR BOR AR, P B 52 IR HE Ak 4 ) Ao dEAL B AR R A

Je B AF.

EHEIR: AT AL, JEL G ALRAMNE; CGE; 28k

FESES: X196; F124

0 35

|13

Hh ] 5 45 L 3 R R B T Bl SR A A 2 D
SEE HRTE I R EAT O R ST RR
TH 55 72 BT I K A 3 5k (NDC) H b 19 1)
M2y Gy 3 i bR H AR, I 20 1] 4 BRA A Y
BHERE. 2020 4£ 9 J, I FRAESE 75 TRk G
Pl R 2 e A v I S AR R ) 4+ T 2030 4F
AiS I 2 EAEL, 55 7 4 B 2060 47 Ry 52 BLAR H A1 (L
RIAR S B AR ) 5 1 FJE B e O 0 2 |
it — 2 E A fd i NDC J )% - 3] 2030 4F, o [ i fi7

@ Wk HIY . 2022 -07 -07; 217 H . 2024 -06 - 02.

G H . EERH SRR E (21BIYLLS ) 5 MG SRA LRI R LT H (24ZDA093) 5 e i AL SE AR L 55 2% B )
T (2022CDJSKPT02 ; 2020CDSKXYGG006) 5 1 PR i 4 A T L 55 il B G137 % B3 FI ( CSTB2023TFII-01X0029) 5 [ 54t 2Bl

4 BE B E S H (23AZD064) .

XERFRIRES: A

MEHS: 1007 —9807(2025)05 -0174 - 17

Il AL A 7 B — SR AR AR HEHORE EE 2005 4771
65 % LA_E (LA T i BR“ BRAECR B HAR™) AR A
RETR  — UK BETRH 2 LR IR B 25 % e 5 (BL R
AR A REIR T LE HAR™) . S, (R T 58
M 4 i ST A e B AU B R e ik P R T A
AR L) FIC2030 AR Rij Bk A I AT 8 7 58 ) , 43
FOIGRBOR I R GENE PRI, 4 KA BURAE ]
¥ [t 58 70 5 T S LR A T 1A Rl 249
AL

SR, BLRY B [ JC I8 S Bk T 0k 2 A i
AP R BOR T B, S PR AEAT R AT AR B H

WINPEH : BRIR(1970— ), B, wRA, WL, #%, WA 20l Email: maoxq@ bnu. edu. cn



5 4 R MSEE: UHRIBRIRHE S AR RE IR AR H AR I BRSO : AEBE S NI

— 175 —

PRTAT R Z o0 B AT R AS AT, B X A
PSR = " A I B A BT ] B
HL” SEE 14 3z gl 2T RE VLR Y S 451, ) o [ fE
DRASOR 22 AT A P A T T FSGREEL. X,2021 4F
R B TAR SR BB 5 R, T 0 ml
A= RETEAIEUREFH BEAS 9 A RE R 2 S Pl , 2
H SRR S B REAE OB 1] B HE TS B R
JBE WU AR INPRIE BB 3k 114 il 24 TR AL
il X AR B WL DA ASBIE T X Bk HE A i A
PEATREIR R T B2 & BRI 35 UK
PR FBUE M T 7.

I A BE XU H b 2 A H 1) RO 3 1)
AR, BUR SIS A 12 3 307 D i F s Jo Bk
JEE VA4 Hh A 1) A S b R BE AR HE T P ) S5 A
A RN AR IR R & S50 1, —F BRIt
2 SCH L DR i ] Bk HE TS A ) AR A A BE TR
e R R L [ P fige ke 7 S S8 P PR A ) A
— TR RETT /3 A A HE TR T i AP 0
A TN YIREE L WERALAE A BRI R i
RSN . A SO Fie i
A5 UL T ] 2 el R 1 R R 114 5
J5 3 W — R B 0 R AR A A BE DA R AR AR 5
ARBVHT B IEHE AP AN AR, R AL 2
PR R TR PR30 2 1) Ui 1 2800, # A
A VAT T TCA AT 2 N A P B A AR
e IR A .

FAT AP E 25 S REIRIH AR M R ™,
RGBS —RBEF I L EC TR
2022 4714 82.5% M L — UCRE IR B 1) L EL AL
B T FEZ 56. 2%, fELE B XUk FAR™ 19 2R IE A7
TERRZE. A v S th , Ao BE IR A iR AL AR
T S BB O HE e v B R A AR
AN X 73 b AR A BETR AN A REJRTH 2% B 42 )
RERE" O™ R, AR T2 — SR AL ml
A A BB, AR T AR A BRI K . (R 5
B ERR AR IR I BOR 4  — 7 il ik
W B B LA HE I SR IAS | e A5 R HE TR AR
MR, 73— J7 1A AR A AR AR T A RE I
KRNI R , ST A REIR I A 58 1, A
B T BRI i, Rl = A A A 5 AR
A1 REMR Y L SEAE 23 A 538 i, 7800 K45 T 8L
] 5 1 577 M PR R 45 4 1 R ) E AR, D e

by st R B HE A XU 5 AR A A1 BE TR JE H AR
(14 i ) 552 2.

PP SCHR A B, B 2 T S92 B XU H AR 1Y
FEEPEC SR E A E Rz O
EERSBRHE A 52 S AL BLBOR B, 2 1T
T T 250 500 B RACR VAL BT 5T, A o
BT MG 0 2 57 UK T BUZ SE B XU H AR 1Y)
FEEREE. QAR AN R VR A DL T
Gt R BE TR 2% 4 PR S0 A A T2 AR
T ABC e, A R e R DS HE A I B 2 55 Bl
AR 5T 3 U 1 3 1k 1 HE BORUSE B g
{3 Blp [ 42 2 Il HE 5 22 5 v T i 5 A R
" SR T A B HE RO 3 1 , A4 785 Bk
AR WA R . 0023 {454 A B R
JEECRAAUBUR 45 R € T BB R HERE
SRR T HLAT A T A L
Ding % 25 T N AEFAR (2% S B0, R BB
REAL A (ol o P BRI B BOF B
TR A W) TR S0k e H AR, 54 XU H
PR B9S2 B it A T 37 AR B B [ BIL A BT
RESHURT S  EEANF R Or S 4R
T B RIBER IC 250 1) 2 5 BE A% A 2090 1 Bk R, 3 24
I AN B AT LSS B R I BOR A 55 KT
ST A e 4 R B T I SR 1 5 A AN S AL
S e B E S Al A B S BRI 1.

HAL b, BRI A BOR 3 i 21 TE R HE Y
TN, FEFE R B HEOK - fe 2235 8 16 77 1T BiE
IS B A AN AEAE L AR O T Y
JEXELAPRIIE 2030 AR AL A BE U & b H AR A4 52
B RS BURR k We B AEA  BR TR H RS A
YU R BB IR LI Y W ol g DRI, R
Z 15 9 ) 52 AR K A RE UK Ji8 H AR Y 22
PENT N D, AR A A R VR Al e R VR 4 A 5
i , AR 5 JEE A ARG o e 1 0, L AP [ NDC
BRHE RIS B ik W AN A A1 RE IR L B H AR AT
— Sk 5T i SRR AR AL A BB R
BUARBR L R SRR B A2, JEAS DL B 5 B AR B ok
FERUAR " IR REAE— R LR BE 2 TF & Rk
.

A SCHRR A, AE A A1 RE TR AN A A T fie 2F
AL AT REIR A R R, SE LR, Hh LG BE % L)
WA AR A B, ELAF 2 A I 2 i 45 i 2



— 176 —

o R

#o i 2025 45

B HES AR A REEZE 2 UL Gtk A
BBURE R AR b A Bl R R R 1) S0 AR 25 P9 78
7 A b, RN B BA 22 0 5% DA i
VAR A TR % R ) B B A > R T D) S
BAHE R ) S5 AR A A RE IR A B AR, wh [ R &
FERMU R , A o A olb T e A0 AR A A BE TR
(3 g, RE ARG A1 RE D™ REANH 28 b Ak &
W PRA AR 2 T 2 1 B AR 1 R K F, AT 4
AR AT BRI — U REIRTH P L.

gi BRI, RS8P OB AR, H ORISR
S EE BT FERRHE TR B S A A P AR R UK, R
oA n] FRA BEIRUA R BUSRE, 23 SCHR T 4 S T
BRAERIORAE 5 0ok T 93 1 2 8 1A 5 0 LA
SCHZSBOR A B RION ™ - 7R S B 7] S5 BB HE J
e S AR A BE TR A R HARRY 7 —BURAL 5, B
B 5 AR A7 BETE AN B (14 B[R]0 At it — 22
Wk AHACT A W 5T, A5 AT BE A 14 b ot Rk 4N
D) FEARIE SRR XN AL (R, £ 5
LR P A 1 BOR T B, BB 5 i AR
P A7 BEVSANU B R 2 5 %t P[] 52 B A [ B A
il FARAL A7 REVEUA B H AR 1 20 K DTk 2) A4y
053 REVRT 1 A28 U9 30 25 m] 3R — e i (CGE)
R g BB -5 AR A A BE TR R H AR A
) —HEZLTF IR 0 AT, DLER & B A R BUR 41
AL — M E J R AT AL 2. 3) %

JER|H EDRAEAR SR A ACHE R A T IYAE A28
P AT 4 U 5 IR B 2%, AT K
BT ARIBOR N T @8R b AL S i O, WA
STt AN R BORAE SCBUR RL H AR B AT i 54 AR
I, NERBE RE IR R B M S5 258 1 1 9 A L L
BRI AT AN RV IR A I8 25 18T, S i I 4
PERRHE I WA 5 A A7 RE I A % 32 11 ke 3
2%,

1 HRFAEESHEFRIE

SIBIFE LB AN A SR B ) 5 B el
HEER S AR A REUEUR S FUAR , A S0 AR - f
J11 CGE BRI IR AT - L5 3 PEA R
1.1 —fgrhfEss

AWFFERENL T — D 3 9 3 &5 COE
T RETY py A0 73 RE VAR A9 A 7 A S XA
5 Y S G B LR HE RS AR
a)e

D) ARk, A A P A AR TR 2R 7
PREIY O 6 JZHRE i E A DL I 1. A T2 R
FiI Leontief pf O At i A1 BE IR b W] B8 A 15 5%
Bl - A - BRI G AN I AN G R, HARZ )
RENER A CES s8I0 . KR AR A BEIR
HL T RS KR AUR R A ROR FHAE & HL

Leontief

RA BRI B

T ces

AT RETR A R
CES

]

| TR A
[ CES

| eewsbEBA |
5
CES
th IR |
CES
|
| K || AL AT R 1 R
I CES

|£@| |&@||R&q| xméﬁ@|

1 &FRBERESN

Fig. 1 Production module nested structure
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Table 5 Policy scenario setting

5 52 5 548k RT3
S 5t BAU TR T A AR T
ES ToRRBE; AR RE AN 0 5%
E10 ToBBE; AR RE AN J 10%
CTD BRBLBLE N 2 SEALBLSE, BUORBUR BTAT ; AR (L1 AU
B CTI0 BRI 10 J0/t, BUKOHBUR BT AT ; oA AL T RE RN
CT40 BRBUBLE N 40 T/, BUKOHBUR BT AT ; oAl AL 7 RE RN
170 BB 70 T8/, BUNVABORE AT 3 T AR L 77 AR AN
CTI100 BB 100 T5/t, BUSIABURFTA 3 AR A1 RN
CTDE BRBEBLR 22 AL BLR B A H T I AL REVE RN
A BRI R 1 CTIOE BRBBLR N 10 T0/t, BIC 23 TR 1L 77 BE TN
(BB A F T CT40E BRBLBLR N 40 T0/t, BIC A3 I TR 1L 77 AR TN
e RE BRI CT70E BRBLBLR N 70 TT/t, B 23 T 1 77 BE TN
CTI00E BRBLBLH A 100 T5/t, BLlic 2 FAE AL 7 RE AN
CTDETS BB Ny 22 AL B BLIKCI 25 % UABCREIFAT 75 % FiI Tk 1 75 B TR
ALE BRI 2 CTDIOETS BRBLBLH N 10 T0/t, BLICHY 25 % A BURFTA 75 % F TAE AL 1 RETLHMI
(BB A 75 % i) CTD40E75 BRBEBH N 40 T/t B 25 % BRI AT ,75 % FH T-AE AL 7 BE AN
FARAL LT AU CTD70E75 BRBEBESR N 70 T/, B 25 % BRI AT , 75 % FH FAE AL 77 G BLANIG
CTDI00ET5 BRBEBER N 100 TT/t, BLUKHY 25 % A BURFHTAT 75 % I A AL 7 REUEAMYG
CTDES0 BRBLBLH N2 ALBLEE, BEUCAY 50 % JABURE AT ,50 % FI AR L 7 REUEAMI;
ALE TS 3 CTDIOESO BRBIBER N 10 T0/t, B 50% IR BURE AT ,50 % FH F-AE AL 71 A TR ANIG
(BB ARG 50% i) CTD40ES0 BRBLBLH A 40 To/t, BLICHY S0 % ABURITA ,50 % F AL T AT
FARAL A AU CTD70ESO BRBLBLH A 70 T0/t, BLICHY 50 % HBURFTA 50 % FH TAE AL T REBLAMI
CTDI00ES0 BRBEBER N 100 T5/t, BLIKHY 50% HBURFHTAT , 50 % i FAE AL 7 REUAMYG
CTDE25 BB 25 AL BLER  BLICHY 75 % TBURFIIFAT |25 % I FAR AL 77 UM
A TR 4 CTDI0E25 BRBLBLH N 10 T0/0, BLICHY 75 % A BURITA 25 % F TAE AL 1 RETHML
BB A 25 % i) CTD40E25 BRBLBLA N 40 To/t, BUCI 75 % ITBURE AT ,25 % FHIF-AE AL 77 AL T RN
TARfE AT REDE AN CTD70E25 BRBUBLER 2 70 TT/t, BN 75 % I B T4 ,25 % F TR 77 RETRHM
CTD100E25 TRBIBL A 100 JT/t, B 75 % HBUR T A ,25 % AT 3B 40 A RE TR IS
b, FEXT T A F T TR S — B S S T, Bl
3 HERHW TRBLAE RO T A B2 5, B8 HE B 2 I 2R 8 45 T
% ; HAE 40 J6/t.70 J6/t F1 100 Jo/t B9 Bk Bl 7K
3.1 wRHEE SR BeHE O RETE 2030 4F B 2 R ik 06, 15 (E /K

1) IR AR 2% %€ 2030 AR HERTIAIE H
PR SEBLT O0 , A TR T AEA [ BORCR 5 T
RIS E B W 2 (a) , FEBA
FIAALAT B NEL R ) B NG 5 (BAU) T, B HEIL
b Th 25 s 7 22 2] 2036 4, HF S &=
2017 HE19 92. 79 2 t 4K B 114. 47 {2 t, Toik 5L
BakIE HAR. 5IAAEARET AN , AR FE A b
3 R ) e B A il 2R A (R BRI
ST RS K 5] 2036 4F, IR G S A I H

5100 104.96 42,1, 99.70 42, F1195.43 47t 7E
10 I8/t BYRRBE A, Bk HE R 39 I ORs i 22 3]
2035 4, Joik SE Bk g H AR, 3 1l W B Bl SR X
S IR H BR H TTRRAE AR T TR ™, Bl
AT, BEBME L A AT 20 . AEXEAN TR R T IAE
W 2= AR AT 5 1 i HE I (EL7E 2029 4R
73,24 98. 04 42 t, WA /K P 3H F 48— B B B 4%
100 Jo/t I (RSB, BiRHETR %A it 2 2 T
B 100 Jo/t RLANKFTA G — BB A HE RO A 28



5 4 R MG DRRIBRIBHES A A BEVR K S H AR Y BRON. « AEBE 5 bl — 181 —
N7 s R T AR A7 RE TR AN I BOR 21 7, RERS S

JITA AR RR B BOREA SAEAS [R) AR B B 1 2407 5K
IR R RIS S AL BN AR, BR TR, (R
TEZESALBR L T A [ BUR 21 51 5 1 B HE T A2
P, HAB B A S AR HE S AL AN FRZ — B 0
2(b) Pz AT CTD 15 R i B A 427

(a) Fp— R

BT R B A o HE s LRt T AN AE 4L A RE
U5 B B AL EL 5] 326 44 (25 % .50 % (75 % Fil 100% ) ,
WcHER AR 2T RS0 FE WK, ¥4k 2029 4%
SR AT IR, WE(E SR 94. 57 L 1, 92.75 14t
91.20 7 t F189.84 {2 t.

i

=8
2

il

(b) HAEBOREN &
B2 FRBFRES TR ELEE

Fig. 2 The change paths of carbon emissions under different policy scenarios
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BB T R bR, T AE AL WA B ) T s B i
VRS ARAE AT RETE AN BE 1T AL 2 RN A
AT 42 S B HE AR 5 S5 H AR

R6 2030 FEHRERTHBRETW (B %)

Table 6 Carbon intensity changes under different policy scenarios in 2030 ( unit; %)

e o B SR B T e O T TR B T R
(v H7E) (#2005 4£) (v FIL) (#2005 4£)
BAU 1.192 4 55.835 8% ES 1.172 2 56.584 7%
CT10 1.168 3 56.728 7% E10 1.149 4 57.428 8%
CT40 1.105 3 59.062 6% CT70E 0.9722 63.992 3%
CT70 1.053 2 60.993 9% CT70E75 0.987 4 63.428 7%
CT100 1.010 5 62.575 7% CT70E50 1.004 7 62.787 5%
CTD 1.0357 61.641 5% CT70E25 1.025 3 62.024 4%
CTIOE 1.146 7 57.529 4% CTI00E 0.9150 66.112 5%
CTIOET7S 1.1515 57.353 2% CTI00ET75 0.932 4 65.468 2%
CTI0E50 1.156 6 57.164 4% CTI00ES50 0.952 4 64.726 8%
CTIOE25 1.162 1 56.958 8% CTI00E25 0.976 6 63.830 4%
CT40E 1.046 4 61.245 0% CTDE 0.935 8 65.340 4%
CT40E75 1.058 0 60.814 4% CTDE75 0.952 4 64.725 2%
CT40E50 1.071 0 60.333 0% CTDE50 0.9715 64.019 2%
CT40E25 1.086 1 59.774 3% CTDE25 0.994 4 63.169 1%

3 AT AR T HE. 5 BE AR AL A7 BE AN HE
REAS AR ™ ML 3R 10 1k A1 BE IS TH A , 4 SR Bk HE
TR R R, A2 7 B, Fe B R ek (COL) |
ATHANRESR N Tl (RAC) (k24 Tolk. (CHE) 4
Jog 3 0 Tl (IMIN ) B ok e A= 7 5 3 R L (TIPS )
S5 HER R REAE B ] STk TR i, AN
&5 F ¥l HETE B 4 5 4 20. 51Mt ~ 336. 18 Mt
4.03Mt ~ 334. 41Mt, 8. 64Mt ~ 382. 34Mt,6. 73Mt ~
194. 51Mt f 56. 60Mt ~ 1 030. 54Mt. 2547581 TAY
DB HE R e B0 3 R U g 2 1 2 v i O, LR
B AN AL AT REVEANUE XA [ 7 ML AR 1T A4 FH AR
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Table 7 CO, emission reduction of various industrial sectors under different policy scenarios in 2030 (unit: Mt)
w0 i E5 E10 CT10 CT40 CT100 CTD CTDE | CTDE75 | CTDE50 | CTDE25
AGR 0.2131 | 0.4813 | 0.5488 | 1.915 | 3.1923 | 4.1787 | 3.2724 | 2.3427 | 2.1469 | 1.9404 | 1.7184
SR 1ATE | 0.2131 | 0.4813 | 0.5488 | 1.9915 | 3.1923 | 4.1787 | 3.2724 | 2.3427 | 2.1469 | 1.9404 | 1.7184
COL 20.5107 | 43.9045 | 38.7916 | 137.6599 | 216.574 5 | 279.152 4 | 205.870 8 | 336.180 6 | 322.853 7 | 307.644 4 | 289.481 5
OEI 0.3304 | 0.7408 | 0.4684 | 1.8474 | 3.1864 | 4.4426 | 2.2257 | 3.9317 | 3.6504 | 3.3493 | 3.0203
NGE 0.0281 | 0.0621 | 0.0123 | 0.0533 | 0.0989 | 0.1458 | -0.0215| 0.1098 | 0.0832 | 0.0544 | 0.0221
MNM 0.0812 | 0.2936 | 2.6746 | 9.7030 | 15.5500 | 20.3512 | 10.6076 | 8.6589 | 8.6438 | 8.6955 | 8.8629
FPT 1.4834 | 3.4371 | 3.4580 | 12.5719 | 20.1842 | 26.4564 | 11.5134 | 14.0351 | 12.7338 | 11.4102 | 10.073 4
TWL 0.9017 | 2.094 | 2.3344 | 8.4889 | 13.6325 | 17.8738 | 7.7364 | 9.2090 | 8.425 | 7.6279 | 6.8%0
LUM 0.1519 | 0.3509 | 0.3472 | 1.2610 | 2.0228 | 2.6496 | 0.0299 | 0.4138 | 0.2671 | 0.1179 | -0.0329
PAS 0.8271 | 2.0133 | 42606 | 15.4983 | 24.8949 | 32.6452 | 15.078 0 | 25.2684 | 24.6428 | 24.0647 | 23.580 6
RAC 4.0331 | 9.9021 | 44.3846 | 158.9151 | 252.324 4 | 328.158 3 | 255.795 4 | 334.405 2 | 332.123 7 | 330.202 6 | 328.983 4
CHE 8.6413 | 20.5117 | 47.4939 | 171.6332 | 274.136 1 | 357.766 3 | 281.336 1 | 382.343 5 | 375.755 9 | 369.392 2 | 363.538 4
€GO 0.7724 | 21312 | 10.7197 | 38.8365 | 62.161 1 | 81.2640 | 64.5289 | 59.9155 | 59.4058 | 59.0899 | 59.123 2
IMN 6.7283 | 157801 | 23.0898 | 83.8719 | 134.5486 | 176.2332 | 194.5124 | 145.213 4 | 139.527 8 | 133.895 1 | 128.459 6
GME 0.4401 | 1.0199 | 1.1441 | 4.0971 | 6.4987 | 84381 | 3.7117 | 51395 | 4.7462 | 4.3483 | 3.9505
MAO 0.1336 | 0.3070 | 0.2027 | 0.7343 | 1.1785 | 1.5480 | 0.598 | 0.5233 | 0.3932 | 0.2594 | 0.1219
EAC 0.1281 | 0.2922 | 0.2888 | 1.0424 | 1.6632 | 2.1686 | —0.1192| 0.2974 | 0.1722 | 0.0413 | -0.0970
OMP 0.1077 | 0.2466 | 0.1848 | 0.6721 | 1.0794 | 1.4151 | -0.0073| 0.2660 | 0.1638 | 0.0578 | -0.0522
TPS 140.385 8 | 297.286 2 | 56.5982 | 208.255 0 | 338.014 4 | 447.347 7 | 502.767 4 |1 030.540 3| 927.663 8 | 808.006 8 | 661.815 5
GDT 0.5730 | 1.3980 | 3.5447 | 12.8600 | 20.6709 | 27.1819 | 5.3490 | 22.1943 | 21.836 1 | 21.5183 | 21.2817
WTR 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
CNS 0.1870 | 0.4313 | 0.5464 | 1.9884 | 3.1945 | 4.1892 | 1.7609 | 2.1440 | 1.95%69 | 1.7662 | 1.5726
PRI AT | 186.445 0 | 402.205 0 | 240.545 1 | 869.989 5 |1 391.614 1|1 819.427 4|1 563.275 5|2 380.789 7|2 245.042 7|2 091.542 3|1 910.539 8
RET 0.0144 | 0.0324 | 0.0305 | 0.1105 | 0.1772 | 0.2319 | 0.0966 | 0.0457 | 0.0313 | 0.0160 | —0.0007
PAT 0.0347 | 0.0778 | 0.0782 | 0.2837 | 0.4545 | 0.5948 | 0.4649 | 0.1188 | 0.0842 | 0.0473 | 0.0070
HRS 0.0233 | 0.0522 | 0.0523 | 0.1899 | 0.3042 | 0.3981 | 0.1687 | 0.07%65 | 0.0535 | 0.0291 | 0.0025
1cs 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
FBS 0.0322 | 0.0721 | 0.0684 | 0.2481 | 0.3975 | 0.5202 | 0.2178 | 0.145 | 0.0727 | 0.0386 | 0.0012
0sI 0.7177 | 1.5779 | 1.6097 | 5.7980 | 9.2353 | 12.0250 | 5.0132 | 7.7475 | 7.0784 | 6.3470 | 5.5186
EErEE A | 0.8223 | 18124 | 1.8391 | 6.6302 | 10.5688 | 13.7700 | 5.9613 | 8.0930 | 7.3202 | 6.4781 | 5.5287
Mt 1 837.376 2|1 572.509 2| 187.480 5 | 404.498 7 | 242.933 0 | 878.611 3 |1 405.375 2|2 391.225 4|2 254.509 8|2 099.960 8|1 917.786 9
3.2 ZiF®m AEFRH T AU AR AL A BRI 1 1% 523 fd GDP 3

1) GDP A5 4. v 4 i b F 28 % & e e B G
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100 7o/t [ R B 43 3 i 45 GDP R %25 0. 12%
0.46% 0.79% F1 1. 09% , 2= ZALFBi % F GDP i
KN 0.80%. TMidEAbATREWE AN N 2%+ GDP 7=
HEFRARSE I, 2230 5 % F1 10 % f9 MG (E GDP 43
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Fig. 3 The change rates of GDP under different policy scenarios in 2030
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Fig. 4 Unit emission reduction costs under different policy scenarios in 2030
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Table 8 Change rates of output value of various industrial sectors under different policy scenarios in 2030 (unit: %)

a0 M ES E10 CT10 CT40 CT70 CT100 CTD CTDE | CTDE75 | CTDESO | CTDE25
AGR -0.028 91 -0.0824|-0.022 1] -0.092 5| -0.166 9| -0.241 0| -0.139 6| -0.082 2| -0.067 1| -0.062 2| -0.075 7
FE—rF T4 | -0.028 91 -0.082 4| -0.022 1| -0.092 5{ -0.166 9| -0.241 0| -0.139 6| -0.0822| -0.067 1| -0.062 2| -0.075 7
MNM 0.3313 | 0.6702 [-0.3809| -1.480 1| -2.5189| -3.4708| -2.720 0| -0.296 5| -0.702 5| -1.183 7| -1.791 7
FPT -0.090 8| -0.263 8| -0.055 2| -0.2252| -0.398 7| -0.567 1| -0.374 5| -0.167 5| -0.124 9| -0.115 3| -0.164 7
TWL -0.0539]-0.169 4| -0.077 0| -0.309 8| -0.543 1| -0.767 1| -0.341 0| -0.054 2| -0.043 8| -0.062 6| -0.132 7
LUM -0.109 4] -0.308 5/ -0.008 0| -=0.044 1| -0.093 8| -0.1512| 0.0236 | 0.1398 | 0.2214 | 0.2645 | 0.238 6
PAS 0.0039 |-0.027 5/-0.136 0| -0.532 8| -0.9126| -1.264 2| -1.013 8| -0.623 9| -0.653 4| -0.707 3| -0.803 9
RAC -0.178 91 -0.438 7| -0.877 1| -3.334 0| =5.568 2| =7.551 8| -7.454 6| -7.676 4| -=7.569 9| -7.479 2| -7.419 6
CHE 0.0243 | -0.0138(-0.3359{ -1.300 5| -2.2059| -3.031 5| -3.058 6| -2.274 0| -2.339 3| -2.4520| -2.647 1
CGO 0.046 0 | 0.0605 [-0.189 8| -0.741 5| -1.2664| -1.7495| -1.381 3| -0.826 0| -0.8757| -0.9576| -1.095 8
IMN 0.0280 |-0.0256(-0.1836(-0.744 8| —1.2842| -1.7882| -1.407 0| -0.436 4| -0.510 1| -0.6450| -0.886 5
GME -0.1510]-0.4134| 0.0571 | 0.1913 | 0.2821 | 0.3396 | 0.3905 | 0.3684 | 0.4976 | 0.5844 | 0.5940
MAO -0.2127/-0.556 7| 0.0887 | 0.3090 | 0.4762 | 0.6001 | 0.6137 | 0.3417 | 0.5309 | 0.6796 | 0.7529
EAC -0.0946]-0.2639| 0.2721 | 1.0206 | 1.6863 | 2.2679 | 1.9926 | 2.0111 | 2.0783 | 2.1207 | 2.118 2
OMP -0.3800[-0.9494| 0.0582 | 0.1932 | 0.2823 | 0.3363 | 0.5323 | -0.1743| 0.1286 | 0.3930 | 0.5800
GDT -0.23291-0.554 6| -0.460 4| -1.786 7| -3.038 3| -4.1850| -3.2190| -3.672 3| -3.523 3| -3.383 7| -3.265 1
WTR 0.198 1 | 0.4027 |-0.0656|-0.261 9| -0.4552| -0.6376| -0.6182| 0.7225 | 0.4856 | 0.2107 | -0.127 1
CNS -0.0954]-0.2574| 0.1300 | 0.4654 | 0.7365 | 0.9529 | 0.9042 | 0.7252 | 0.8492 | 0.9465 | 0.994 6
BRI T AT | -0.067 50 -0.213 9| -0.064 2| —0.2659| -0.4752| -0.680 2| -0.591 8| -0.310 7| —=0.273 0| -=0.273 1| -0.340 9
RET -0.1191{-0.303 5| 0.0388 | 0.1345 | 0.2064 | 0.2591 | 0.2443 | 0.0432 | 0.1426 | 0.2259 | 0.2789
PAT -0.101 3] -0.263 3| 0.008 4 | 0.0203 | 0.0171 | 0.0038 | 0.0021 |-0.1025| -0.0253| 0.0348 | 0.063 3
HRS -0.076 8/ -0.207 1| 0.006 6 | 0.0158 | 0.0130 | 0.0023 | 0.0118 | 0.0132 | 0.0643 | 0.0979 | 0.099 3
ICS -0.2526]-0.6257| 0.1443 | 0.5258 | 0.8460 | 1.1109 | 1.0348 | 0.3800 | 0.6191 | 0.8348 | 1.004 3
FBS -0.1352]-0.3397) 0.0306 | 0.106 8 | 0.1646 | 0.2075 | 0.1942 | -0.0521| 0.0547 | 0.1471 | 0.211 5
(O] -0.0299]-0.0682| 0.0419 | 0.1552 | 0.2534 | 0.3371 | 0.3109 | 0.1683 | 0.2038 | 0.2397 | 0.276 0
BRI T A | -0.1150(-0.289 4] 0.0401 | 0.1419 | 0.2220 | 0.2840 | 0.2650 | 0.0415 | 0.1383 | 0.2218 | 0.2803
3.3 R 51 AHRERSIC N RE AL =4 (I 9) « HE ik
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Table 9 Change rates of energy production and consumption under different policy scenarios by 2030 (unit: %)

Hepn ES E10 CT10 CT40 CT70 CT100 CTD CTDE CTDE75 | CTDES0 | CTDE25
5 -1.8715| -3.9803 | -3.3674|-12.1254|-19.314 2| -25.153 6| -19.045 2| -30.589 7| -29.327 5| -27.879 3| -26.137 3
1 -0.4470| -1.0149| -0.3460| -1.4545| -2.6357 | -3.8185| -2.0602 | -4.3244 | -3.9480| -3.5516| -3.1293
KRR -0.4724| -1.0891| 0.1264 | 0.3028 | 0.2355 | -0.0056| 0.4681 | —1.4370| -1.0140| -0.5792| -0.133 4
KCH, -4.5220| -9.5593| -0.9877| -3.8166| —6.4628 | -8.8668 | —8.619 8 | —28.961 0| —25.441 7| -21.339 0| -16.310 3
piNGE 21.156 8 | 47.0919 | 1.5832 | 6.1861 | 10.597 1 | 14.7049 | 13.2337 | 39.864 0 | 33.3187 | 26.6239 | 19.978 2
1%, 21.0739 | 46.7570 | 1.6589 | 6.4818 | 11.1032 | 15.4065 | 13.870 1 | 38.9424 | 32.6833 | 26.3220 | 20.087 5
KA, 20.8277 | 46.108 1 | 1.6750 | 6.5446 | 11.2107 | 15.5556 | 14.007 5 |239.570 2 | 192.397 1 | 141.349 9| 84.339 3
KPHAE R HL | 20.874 1 | 46.116 8 | 1.7458 | 6.8209 | 11.6834 | 16.2107 | 14.603 5 |519.438 0 | 413.784 2| 300.268 7 | 174.110 8
H TR ES E10 CT10 CT40 CT70 CT100 CTD CTDE CTDE75 | CTDES5S0 | CTDE25
I -1.9040| -4.070 1 | =3.1337 | -11.289 6| -=17.990 7| —23.438 9| - 18.366 4| —29.009 1| -27.694 3| -26.190 6| —24.389 8
A -0.3431| -0.7943| -0.2898 | -1.2152| -2.1967 | =3.1752| -2.0949| -3.9110| -3.6398 | -3.363 8 | -3.086 7
FIRE -0.4501| -1.0421| 0.0917 | 0.1727 | 0.0212 | -0.2920| 0.1996 | -1.6161| -1.2199 | -0.8162| -0.408 3
P&: -4.9310(-10.4239| -0.5985| -2.358 1| -4.061 5| -5.6545| -5.613 2| -28.299 4| -24.322 9| -19.687 5| - 14.006 4
JKHL 20.4905 | 45.3672 | 1.6545 | 6.4625 | 11.0666 | 15.3513 | 13.8536 | 38.651 0 | 32.5477 | 26.2957 | 20.106 5
(4 20.1389 | 44.4209 | 1.6978 | 6.6310 | 11.3544 | 15.7493 | 14.2184 | 37.053 6 | 31.3387 | 25.5235 | 19.8453
AU 19.8442 | 43.6676 | 1.7086 | 6.6729 | 11.4259 | 15.8484 | 14.311 1 |226.113 8 |182.7323 | 135.3358 | 81.739 3
KBHEE A L | 19.528 3 | 42.8597 | 1.727 1 6.7445 | 11.5476 | 16.016 1 | 14.470 2 | 469.6159 | 376.818 4 | 276.039 2 | 162.338 0
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Fig. 5 Share of non-fossil energy consumption under different policy scenarios in 2030
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Policy effect evaluation of coordinated carbon reduction and non-fossil energy
development goals: Tax and subsidy

SONG Peng', HUANG Wan-ting' , MAO Xian-qiang”" , LI Zi-yan'
1. School of Public Policy and Administration, Chongqing University, Chongqing 400044, China;
2. School of Environment, Beijing Normal University, Beijing 100875, China

Abstract; Starting from addressing two types of externality problems, this paper establishes a general equilib-
rium analysis framework to examine the coordinated realization of carbon reduction and non-fossil energy devel-
opment goals under the two policies of carbon tax and non-fossil energy subsidy. Additionally, it comprehen-
sively evaluates the impacts of these two policies on economic development and energy structure. The results
show that; First, levying differentiated carbon tax rates on various sectors results in a lower unit emission re-
duction cost compared to levying a uniform carbon tax rate all sectors. Second, the carbon tax mainly exerts a
direct inhibitory effect on the output and consumption of traditional fossil energy sectors. This can significantly
inhibit the growth of energy-intensive industries, thereby having a significant effect on the optimization of in-
dustrial structure. In contrast, non-fossil energy subsidy is more effective in promoting the production and con-
sumption of non-fossil energy sources. Third, both a uniform carbon tax rate and differentiated carbon tax rates
on carbon emission sources can achieve the goal of carbon peak by 2030. However, to simultaneously achieve
the goals of reducing carbon intensity and increasing the share of non-fossil energy, carbon tax revenues should
be further used to subsidize non-fossil energy consumptions. Fourth, a carbon tax is likely to bring losses to
GDP, whereas non-fossil energy subsidy can increase GDP. Using carbon tax revenues to further subsidize
non-fossil energy consumptions can offset the negative impact of a single carbon tax policy on the economy,
and may even generates a significant positive effect. In the future, China should levy differentiated carbon tax
rates on carbon sources not covered by the existing carbon market, and allocate the carbon tax revenues to sub-
sidize non-fossil energy consumption. By adopting this combination of constraints and incentives, China can
fully leverage the advantages of policy integration to achieve both carbon reduction and non-fossil energy devel-
opment goals.

Key words: dual control of the total quantity and intensity of carbon; carbon tax; non-fossil energy subsidy;

CGE; carbon peak



