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Abstract

CHEN Pengyu, TIAN Lixin"

Institute of Carbon Neutrality Development, Jiangsu University, Zhenjiang 212013, China

As the cornerstone of the national economy, the industrial sector is the primary source of carbon
dioxide emissions in China, accounting for 70% of the nation’s total emissions. Therefore,
achieving carbon peak and neutrality hinges on reducing carbon emissions in the industrial
sector. There are significant disparities in carbon emissions among different industrial sectors,
with varying emission reduction potentials across industries. Among them, energy-intensive
industries such as power generation, steel, and cement are the primary contributors to industrial
carbon emissions, accounting for 76.8% to 93.3% of total industrial emissions. This review
focuses on the accounting, modeling, and forecasting of carbon emissions in China’s industrial
sector and its sub-sectors, summarizing the research findings from relevant literature. The study
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found that: due to regional heterogeneity and data uncertainty in carbon emission accounting,
traditional methods tend to overestimate carbon emissions. There are significant differences in
carbon emissions among different industrial sectors at the macro level, with industrial carbon
emission efficiency in eastern provinces being 40%-50% higher than in the west, and the northern
heavy industrial concentration areas need to take greater responsibility for emission reduction.
Compared with single prediction models, the proposed composite prediction model framework is
expected to reduce forecasting errors by 15%-20% and effectively address the uncertainty of
industrial big data. China’s industrial carbon emissions are expected to peak in 2031, but attention
should be given to the carbon reduction effectiveness in a few lagging provinces, and the
implementation of differentiated emission reduction strategies is the most effective means to
achieve the “dual carbon” goals. Industrial carbon emissions exist in spatiotemporal
heterogeneity at different scales, and this study will help policymakers set more scientifically
based emission reduction targets and formulate practical and effective carbon emission
reduction policies and measures. This paper will also promote the innovation of methods for
industrial carbon emission accounting, modeling, and forecasting.

industrial carbon emissions; carbon emission accounting; carbon emission modeling; composite
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Table 1 Overview of research on total carbon emissions in the industrial sector
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Table 2 Classification of China’s industrial sub-sectors
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Table 3 Overview of carbon emission research in China’s industrial sub-sectors

IEIRIES HRNE 5T SCifik
T FA—T=H 47 (Input-Output Analysis, I0A ), 3 A
~ - RS
§1~538 (—18) AR AR 5T ® T R (Generalized Method of Moments, GMM ) [30]
. SrpeHr o HE R R .
S1 - 538 R TR Mal.mqulst 'Luenberger ('ML) HEPERREL,. s IR R R AL (Di B1]
rectional Distance Function, DDF )
S1~838 (—36) WHERCR Tk 3K 40540, LMDIARA [32]
S1~838 (—36) EQER Vs (3 € e k4216 DEA . DID J7ik [33]
S ZER B is,
§7~ 535 (18) AR S 2 08 ;ﬁ;{i I0A |, Z5Hy#42453f% ( Structural Path Analysis, SPA ) [34]
S7~835 (—31) WeHEBUSCR BT 58T Tobit 144 . JTHTHY TCEI [35]
S1~838 (—35) WeAE Gy WIS T 1 5m DEA (AR [23]
T e AR A - ,
S1~$38 (28) T T 5“55&%5%/\ 7 A FATHIEE ( Slacks-Based Measure [36]
SBM ) #iA!
S1. S7. S8. SI1. S16. S9. TR S 20 K R LMDI 7% . KIVIREFEZ A (Long-range Energy Alter- 37
S20. S24~S26. S36 FHFIRZS 43 H1 B T natives Planning System, LEAP) &% B7]
S7~ 835 (—27) TR H Super-SBM i # [38]
. ; A EIH5#it )5 ( Autoregressive Distributed Lag, ARDL )
S1~838 (-3 ) [ES(ERiR N 39
(=3) T HE (B T T [39]
. . I SGH A8 ( Generalized Divisia Index
~ e R R
S1~838 TR AR N IR B g Method, GDIM) [40]
S1~838 (—32) WHFRCBCR AR N Z /8T Super-SBM AR | Tobit #5714 [41]
. . SRR 4 4% ( Backpropagation Neural
—~ ~ IR I T
S1~S6, S19~838 (—22) g B R Network, BPNN ) [42]
S1~S6., S19, S21. SN - . . i "~
24~ §38 (1) RFHER (1952 1 (K] 28 4347 SRS (Quantile Regression, QR ) 7 | STIRPAT 575 [43]
S7~835 (—1) WA 53 B DDF. JCHi{# DDF [44]

TE: “o” Fomr T Ll 738 T & e R AR R 0 B & AN R B PR 4

W AR S BRI, WAk Tk AR R
Wl ol B 4 T v RN T 8 T A e i 2 2
PR 2 RGNS 1R o ) b B HE OO B
PO T RBRHEIOK -, T [ 3 L A7 A 22 Y
b sk, o, R i BB R 42 22
AWHBCR ey, OO P REAR ™, Rk
HERCSCRZ A BT (20 ) Sd o i 5 7l
SEE B AR M A B, [ 2 B B o 2 12 LA
HRRHERCH BB H R, YOy T mE, #%
VR | B BTN RE IR 5 SR S B A4 2 figk A
Ry B A e, JUHGRR TR, W,
Al gl AR 1] RE MR HEOSCR AN B s, H
FEAE RN BRI, ANAFAEXT SN TF IO A
UL AR S 5. N2 316 S L B e 1K/ )

BX29N A (BRATEIX, W4 . HIGX. H
FETT ) A R HE ORI T T O, R E A
o L A B HEBCRCR AR R HLsHERS B R, 52
it 7 RV SR I 1T LA SR 0 3 ol gt (e i AR 14T
B4 T DU O e L R e st e L,
FELW o B AT SRR HE

FALTAT IS L REVR R AL . BB T, LT,
Wk, A ER A BB E S 7R T4 AT
ke 20164, FAL TAkARHEL & S RHET160.54%,
KOS =N, AL TAT M S AR R F
Al B BRHEAE 203 54F AT LAk 2 g2, & Tk 4y
AL T ANy Ko FAL T 7471l XuFILin! 1R
FA A B AR () SR SS AR, o T e
FeGERE Tl ™= 225, ST KX 5E25~5040

2025.03 | 181



BERSIBIWM 212 mom 2055038

Journal of Eneray and Cimate Chon

A7 B 48 3 B T A HE S e BB R, T ek T A X £
10~ 25530 B8 1 1 B HE O el 1 T oA A 1 o X
TP K B AR FRIE AR & AV AE , RS RS A
FIHY o] 68 78 I 2 AT b AR = AR R, FR(E
Hp R o HE R B2 sT ik, A Tl A i g R
FEYIRNE BT LA PR AR L R Tl A A
DAB A A 72 4o P () 5 I 101

HRHE202 1A Tk B HERCE BB HES 24850
2] T AR T 1 1997—202 14E By ik HE ik h
4V, WMERFTR. AR S, SRS R =R
R oL AN = e a3 1K 2 A A | 59 =R R 7/ |

BHERIC /Mt

6000
—a—S24
5000
. 4000
=
§§ 3000
=
= 2000
1000¢e°"°
[
P
Q Q \
& BN S N NG
Gl
(@) FERRHEER ]

WHE R /Mt

HERC /Mt

—#*— 831 ——8S32 —--835 —e—S5 —p—S7
—6—S84 ——S6 ——S11 —%— S16 —a—S3
—<4— 829 ——8S30 ——S9 —— S28 —a— S8

(©) AL AR ]

i, RSB GR A EIE I Tolk, 2905 Tolk Sk
HECH76.8%~93.3%, HAMRI] 22 K5 e e [ i)
KRS, I B i 2R BB AR i,
AT B Tolb 73] Z [l i HER 4 e B i, i
it SRR T R RE IR S A T A T A

1.3 TAERTIHHK

TE “WER” HERTRT, REIE R B W HEL
TAPERTT CAATE . BT KPR T A1
Rl Tl AN R 28 Tl 55 ) X Ml B 1T Btk HE 2
ORI, ATl A BRHE Y £ Tk (2

300

250

200 |

150 |

100 |

{\ Q Q Q AN
NI ¢§§ N ﬁsb NG
G
(b) TR ARG

—— 834 —8—S13 ------ S17 —— 821

— —833 —— S22 —=—S18 —a-—S823
S15 —o=Sl14
—-—838 —*—S12 —— 837

(d) fERRARHCHE ]

K3 1997—2021 4F R [E 38 AN Tl F&B1 T i HER AL fh i 28

Fig.3 Carbon emission change curves for China’s 38 industrial sub-sectors from 1997 to 2021

@ #Hik 95 www.ceads.net.cn.,

182 | Journal of Energy and Climate Change



TAEFERITIS36 ), HUCHMNEIGH (& EFERI]
S25) FKIeA ™ (ALEFEFHRITS24 ). WERATILFN
L AT R i HE Ve ) e R AT, SR LR il
T BT E RS 1. fe s 45 78 Tl fcHE i 3 A
EA Oy EEEPLEIL I, B AR fedL
BB 1y, XS X s A F Tl A X R TR
BAERUIN T T A 74Nk . 87 fksadh . Kle . 3
B 4URNAUK , FEmHERch SR KL, TR
B BTl [ VR B A et 0 LA S B H ARC ),
1.31 BHF

HL ATV SR A T RE TR AR 3 A% O Tl . 20224F,
rp A A BB HE R S Tl BRI A9 50.6% . Bl
ok 2 0 [ R B FAE2 LA p ek sz B A H
b LA R fif A3k A8 Ak, A bl S T e VR AR
B AT Ak A BREHIR e . KPHAE . XUAE . 7K HL .
Wi RE A REVE BT RE VR 1 =22 8h )y, nl LA %0HS B
A1 AR TS BB . R ML R, M 2,
PA F 5 09 BARTEUR, DI AT Tk RE U5 i T & R
FHARAIE T AR B 25 EPST A e BT ] A R T A
2 L ATl S BRI ) E EARFE, (HAX R AT
Az RE VR A AR ) AH ELHE SR, A ZBTE SR B B R L
R (1 ) st S 9 A TR S RS WA R TR
VI B 5% 05 8 W 70 A R HE 3N S IR IR R e v Ak
OO AT A CCS U2 A AT Ml — b A
AV RS, 7St CCS 1) [ AT 56 1 Hox] X J
BT R GE AR R

rb R ATl B DX S HE e B AN A, L
A 23 (R AH M RS Z AL o B AR bl X R A7l
WRHECRCR RIS, Uil IX, 177 74 F s X
AR AR o 45 X, 47l 31203 04F S Bl
kg BAREAE—E R T, T B R Bt H AR il F mT
TAE RRIRRRL 1) E ARHfE o0 o [ A RE IR 9 U 4 A1
ANIE) H b DX ] RIS B AT, RIS b DX TR Ak A A )
fitt B FAE P2 HE ) S RB IR R R ASDERE, Rt H A7l
MBS E IR AR AR W mE T R . 4
T Bl RS S I L AT AR E 2N
111 FL AT A B s HER 7 th R e AR E A UE ),
TR AT U HE VS ) BT X BB AR S e,
T A 0 B AE v [ 4% b X R 5 X I R b b i s o
N2 SRR R flhn, BRI BOR

g1 Bom 2025403 5 el SIREM

Xl FSCAS (R 5% W) 7 AR BN e 1, TR IR 1 S5 it
SECRARMER T B 58 By R W 8 5 (R ik T L AT
M EBRIRAE, HEBh T AT Ak & ST

K7 FATY IR I 2 T H AT Ml 3tk 2
S BT AR SRR HE BORCR AR, A7
TE— 8 WY DI 2% 5, 2 Pl AR 0 1o v G St DX 3 ik 1)
RRAETT T IRl A BRI OSCRAE M X 2 R ELA
A EADEE , AR (- EA TE [ s R,
T ] A R R H AT oMb Bl HE ik 24 o A R e R TR Y
50%, TEZET AR JE A HL I JREAE =2 T S 0P8 e B 48
Ko, R A T R Lok 2 e e 4y skt R 8
BRI AT A AR AR B HE IR 22 S 50K, AT
FEAA AR X BT 2016—20204F, X
JEIC AL AR SE B TR B A T BRI 1 7 18 4 2
T S5 it e I T3 A ) S SR RT AR ) R TR AR R B R T
BRI S FLAT M AT BB AE 203 04F A L BURR SR 01T kel
. FALEA (Carbon Capture, Utilization, and
Storage, CCUS ) XJFSZHL K AT Al HE 2 5C &
B, AWk S CCUSHE A & SE Bz ATl e Al
G AR,

HL ATl P B e HE AR 25 200, T T e U
KR T B e HE R Tk O v, T 9 B
S HE RO R B IRS N R, AT A G T e
U8 22 fLAT b B B R A A S R B B S
MR 7= 1% 5 B SAR B P AR E R B R
kg 52 BB HE 0 FE 43 4 AT P AR BE IR ARSI BRI Y
WL T RERHR, BUEMRS AT AT A
A R R IR T L T I FE Y IR 423 HE %, Patterson
LEBTIRE W PR R N G, TR ph 2 W 4%
( Deep Neural Network ), #ii#f H0 A AL BE2% A9 fe O 16
Pl LUl MR, fe 22 al A 49100~
100015 At /2 38, BBV T #E A A1 H Bk HE i 7E AR
VE R PEAS KA i 22 X 28 I 2k ) OB AR b . Tl HLER
N2 Tl H 3 A A 7= i s ma e HE ) — TR AR
T HLER A BN EA 52 AR HERSCR , (HR A
B SR OIEIE 27 )i e
1.3.2 REkfTIL

YT PR T ) AR AR HE IO B Y e
P H g2 300, A BUR AT Tl S8R 8 G v ARk
HEXMEFEAT I B ik , LGN ERAT L 55 . AT 29

2025.03 | 183



umal of Eneray and Ciimale Chan

SEERIHECR 6%, W 5 BRIRAHCHE 8% (2
FEH IIEREHER )0 20174 ISR, BRI A 2R
BB AR LG A L B Y A . Bk
TR CCSUAK DL ERiRk gl G o bt
AP S RS (71% ), FFHiZA
TR XA o] B AR 4R i [ 5 B A SR Ak — L 5K
PP EAUR 5%, (BEA TR 1), AT
B EHE ™, WA R, R4
AP B X R SAT AT A, AR R AR
R P= ) AR B AR50 H %, BT AR AR A
MV BRIl F AR b A5 (B K R #0001

F 20T 20 904E AR P ALK, b FEARERAT Al &
WA, R EE TS, (A X2 R A ATl
AR KT R & R MR AEAE i 3 22 02 hE N
I b f R A A A = R SR, T REHE Y
T SRR, W e T F 2R . i
] 4 ) 3 B AR B AN B e e g MR AR 1 i v
B A 7 B RE VR B R R B U — RS xS
NaZ: P m a4 . Rk R SR 435
T ERHER R IF T 458 — 20, R I 32 & s ek
EL R EL AP P Bl L DD R 7 e T S A AR i
WHE . KA SR RE MR A ALY R S 3 ) 5 3L 114 R U
MR, R IR XA Bk A 7 TR ) B HE ik ot
MREE A, WA B R T X A Ak A 7 A HE R 5
i S 000N A o 3 B B R AR T R R A 32
KR, TRk A A I S HE T 19 89.84% , Tl
AT R XTI s, R LG AR A
JUARER BRI . BRI . A EERT R TR R,
F545 v [ BURF SE b oA B b i 7

BRAT A N SR BB AV IR Je 7 BE L R A
SERBE A RN L IR AR DA SR IS T
REUR S 1, DATE AT e HE R . o, #E
TRBBR B A R d5e /N A B fe A s HE e R AR Ak
AP AR AR B R 5 B R BOR AR, 20T
SEIRB0% ~90% i HE , W T E R IR R G K A N
T ELEARMGE, R R e 2 JRe AR A A AR P00
LA%EU O B0 A= 7= B 3 R R TR ASCR O A9k Tl el X e
Hef ) IR S 2, Sy S B b RN B A5 VR TRV
JEreRe, RIS B R AR . A, BURXT
ZATIE Y BOR T 0K R B EEAEH . BkHENEE S

184 | Journal of Energy and Climate Change

5 ZE Xt e FE AR AR AT b AR HE R R BT 3 A HE B
YERD, 1A B A B 2 B 12 AT M AR D HE A
B 0100
1.3.3 KRBT

iAW =4ER, 2k Tl AL s i fb ok F2
ik Ue ik —EE PR I E R E . K
WATIE THESm o Wyl sl B4 85 Y il ol
Je P EN KRBT Z —, 2 e E AR FERY
9.5%, XF Tl AL FRHEAT UL A0 AT LA S 30 AT 450 A e Dk
HELO ) ChenZ 1SV ST 1 A BRK PR BB HE R 1 e -
PEAL T 2 FE A XK P ATk i s HE ik 22 5+ .
FRUEAT M A7 I T AR HE B 1 50% L L, BT
AT M i I ORI B Dl HIE 6 A8 et T 2 A LA
T EENE L.

TERPA T HARZH, WIHHEEE A KA R
HrPVRHE D K U AR+ R AR BR R 1 — R
SCFBEUON SR AU R 2 BRI R AR L
BTG Al A AL B w5 A Ul ol FH 285023 45 T ksl [ AE AT A
A PR A P S T B R Ry
fi 0 o AR, (HA20304F8, mefErK
WP AR B AR . AL R A K
UL R, TR R R T S AR, AT
AR SRGEUR , AR A o F T RS K U ATl B
AR RS

RuijvenZE M 4R T — AN B0k Rk IR 47l i
2 JRy i AR PN A oA v [ B AR A R K 8 T B
W RpEsn, B &R TRE . X FrhE
TIED B 45 2 e v I R, K JRAT Ml s HE T 75
FARYEAT: 55 ARl 1 () ELAARAE DL HEA TR L, T RE
Vol HE AN 42 R S AT, T X T RN 45 & 3k
HBIX S, B2 e ECCUSH AN R ar Z 0
(R KR LA LR RN, — 7T, K YR KR A
A RE R T RE R S — T, BEX
IKAA AR R K £ 7205 S RSP i AR
AT RIOA R i skl Ol CaoE M I Uk B T AE
IK VARG R A7 AR Ak B AR —HER- I O R, IR
AT T RO AEE LS M (A2, 38 BT KU A R 1
KX ™ T U o R SE K VR AT B i 35 0 I
Wb A, DingafWen! "S5 17— 3 R il L AgLk (G
B ) e LR PRI RY A S AT S €0 R ISR A R 19 5t



T, 20604 S 1A H AR & AT BERY, (R4% D5 T Y
AN E MR H AR SEIHEIR 4~ 64F
1.3.4 ABkIT

AL TAT LA A AR S Bk, BT
AT SRR AL T S AR, MR T B R &
MBI, ZA T AR A %, e aa Rl Tz,
XFRGELTH K . TP RARETE AT . #hiR E B
LA A AN AT SO A £ AR ATl A4k
ATl TR R A U 2 A R T Y EE A A A,
BRI A 3 A s A o T kR,

2000—20164F, FWHMBI AW K2 S A
TR AT ol Al HE s 3 n ) LR B . B
LV ANHES, X —IK s H B % 88
55 52 G PR R R A Geng 451 i it
T 4R 1828 SURRAIE (1) 46 B0 28 I 2% R R L AL S 28
XA TAT I W A = i R b AT Tk, R
T+ T eV R R I BEAR T e HERCRE o v A
Fr ATl 32 B S I I HE R AR v, AR B AR AR A
FHAR B AE e . Hod, B & BRI
TURRER R, TR A B STl AR X /N 22 i
FPEH 15 Y D8 HE 55 e 0 HE PR 1) 92 1) AR AR A
AT M Ul HE B AR 1) G, Ak A TR R ) TS AR
BT5 Ye B IS HE 7 T A7 AR DRk 5121,

2= TAb A B R BB HEE 1, AKX
RO HERS it P S B R AR RS A T AT
FREZL, st skl, WHw . EAEME. G
BEOME L Zhdh . SRR SRS, AT REIR
AR AR BEVR B R TR T2 6] . Rk e
) J8. 25 R AN 2 AR T DG BB AR el g i, 491)
Ul FH AT P R AR A A B TR 20 (e T ATl —
SRR AE AR I B AR A AR 7 B S AR A BT s i HE
W, BRFHEEIRRCR, HEShA TR T Rrs g ) xt
FHACTATA =, BAL T 8 BT 3575 2R oA i%A T
W HE A EEIRSh R R, B A F= A T4
W BAT B RS R w r, TF B UM AHZA T
AT R A s

H Ak AT Ml Bl HE Y AR b T2 A7 R
PR 2R RIE . RETRGE AN BE VR 25 A S R R W 52
A T 1) AL RN BB R 225 440 1 0 Ak 7E K0 B 10
AR, T A 0 AN Tl 28 RS G 4 R )

g1 Bom 2025403 5 el SIREM

S BRHER 8 FE O e T A
(B HE 5 SRR R 4 A VI G, R/ IN A £l
FEVEHE T A T s HE B bR, X
A7 M 3 AT SR AR 4 It 5 4 e BB R AR . HEE T2
B . AT A U SR A R R A
KR FHCCSH AN,
1.3.5 HfthEmT

il s AR AT RV RE R AR B . TS Y AT L
Wang 2 X v ) 1 34 36 46 T ORI PP R FH 2 3tk
B HE RS PR,k BRI 5 300 ) D B R A BT T
S e H A s AT AL BE VR RCR AR B AR .
YRAT S N KRR HE O™ A M ATl =z —, 5K
el 2L, A HE I — T ) B 4 20 A
AR EWI fAEE, BEEZ T bR = A
I RERE O L T E AR, HE PRl 20 3R
AT BRHE B B A6 T 35 12% ~56%139, Atk
WAL R IAREAE . XUARRR R AN X R AR A
YR A, TG EaR, HAaERE
RIS HE R T 15 190%!100

2142w, A 4R GBI RSN Tl /) Tolk
ZUFMBETRIHFE G . Hodr, B BB R S
B4 IR AR R OIZAT L AR HE R BRI X
S IZAT W HE A R R AT R B, 1985—
20 144 RT3 B X A €20 4 B A 7 Ml 14 Bk T 2 i
K, HUCHREIRSREE . 57l R Pln 45 H g
PREERIT 2000—20144F [ A (04 JRAT IV RE VR
ARG R R R Ry 35 sh b R U AR
24P 4% (Shared Socioeconomic Pathway,
SSP) FI&JEMEIN, 4 @ibHATll i = AR
ANIFISSPIE I ¥4 0 1k 52 B R B AR Ak 3 il 7 2 °C A
TR ER, B, BREE 2 Al Rpait 2 AR
AL, T AR E AR, T E AR
W ANEFRAT S B Wb H bR ik 75 R A ek
BRI AR, DARRARAT L B9 BE VRIS RE . BRHE R
IR

BEAVE M) 2 TR —,
i AR R O BE YR Y E R KR YRR HE .
2004—20144F, RS A 7217k i R HERHE 2
M1.23x10°Mt. Hirf, fEaRRHREE = A it HERL b
67.79%, HA B REHEE M BB AT A 40

2025.03 | 185



umal of Eneray and Ciimale Chan

iy, IR SR B s AR BN, RARE 2L
4, JFL S DR S AN [ A BB 7 i 0 7 i Jo A 45 T
SRR AR EER o O R B Tl BB i PR A
AT RLE R AR DR T 258 A S B
BT SR

2 TS MmsGE

AT AR M ) 5 T A P8 1T A kR SR s A B A
N, WERRIBRHEZ R G . AR AT,
R F AR T U A AR RO S T i,
L R AnD R A S A IO P T B A BT A o B
OSSR HE T 58 OGS ERTYY, SR BAT
(B HE O 5T AT A — E R JE AT ENE . AT
FENE 2R T RO A B S g e L HEOA T 3
Btk SR A ] EEE LLRON  [RER AE DT A 5
Wi o FUA TR R BRAZ S S R AR XHERR B AT 3 T, 4
REXT AR HRHE R R ST A 2B . $2F ok, K
X TN AT PR B HEJIORZ 58 B SCHR BEA T 2508, JF XS 3k
TRALHE A BRHRITIN AR TIHE o

21 RHMEE

B HE R B 0 vk R EEMIPCCHiE , A HEK
K. RPEATL A, ST 7R 20064 3 L )5
G T L UABTTIO, BRI, X B A A Ol
MY s AAEEARF ARG M. fln, IPCCHrRH
BIHEICR F A — B R b 2200 T AN ) i X ATl
ZIE 22 S, T RE S B0 HE IO B 45 SR e
2 B AT 32 JE R R4
B B HERCIR T A R = SRR JE R
FEALURAER L) . AT s AR BT S AR HE
B, X SEHEROR B AR ANEH A HEERZ T, E
H AU A AN R IR HERN 5 R s YEFI3 S48
Bl A 0 AT FEAb AR, XS HE IR AN FE L2
P EEERZ T, H5HAMEHHC. BTk
T E A RSN, TR E AT
72 it A L PN A R S R L

B v A b XL A AT 1 LA B A T R
TR P B HE TBORZ S0 R DG, LK 7 ) e B ARG 1
R UK SR s AN it EL A Sz i AR AR ST AR

186 | Journal of Energy and Climate Change

BB A% 87 ) SCHREAT T B, ATRAE X
ST B A — BRI T B SR, WlE T
FA Y 7853 W B HECEHR 12 5 HE IR 2475 5K 2 2 iy
e A%, RS EE A BRI & T Ay SR
R AT s ERA AR R A ZS [ R b, Hb
FRIX IR DAE R A ROBE R 3, B [a] 4R B 5 T
B AT AME R AR ST, X R BT AR
B FT AR A . Hodr, Rk KR ATl Bk
HEBOR S BA R R 0 5 2, O A T HEIOK
TR RCEME . RIS ShHERC CBOBHALE ) ATl A
FERLARHEC (A2 RN SR MR ) o X BRI
WAL . ik SO HE AR I B 2 5
17 2% B8 90 BT 1) A 2 L9 50 o e J 8 P L B
5 LU HE SR s A Rt . A Y R i 22 0 S R
BRI EL, fEARR T ARG — . BRI K
HORMA], B ARL A SR Aot

MATAL SRR A %, ShanZ: M kA7 ll
MR HERCGHEAT T FOR AR S, 48 I T B HER N R T
SR A ANH M B ShE R . Yang SO AT B
AT, BT 2000—20194F [ 1 417\l OB FHE
R, IS SO AT T AR Tl Rl A 0
38 4% . ShenUUFIShen 5% v K P47\ A B
HER AT T 2 mAh A, Ak F 20 T AR E R+
ARG A | K SR AR 22 5 AR R
DK e A 7 B HE IO 2 =i Al o s b XK e
11V BRHE S AT G THAELE AR XS AN e #:, Chen
NI ST T 1990—20 194E A BRI/ Y8 A P All f B HE
HCBEE . RenFlLong! %5 171995—20194F 1 [
AE TR AT SRR HERL . 7K U8 A= 7= w HE il A AR AR B I
Andrew!" >l B R R T FE PRGOS K YR AE ATl B
HEC il AECE R I, XAk K e
Feat A iR HEA R AT T AR AT, RN
20154 A B HE M St o 4 3R B HE L 10 3 45 BB A
30%. MengZF: PO AEMIBRN A P R G0, SRR
V- R G T R T R, IR AT
THEPEHLE T s i frdk . Crippa® IR & T
SERE N TAD L BRHE B, AT RRER
AR, B THE THRE R G0 = SRR A B E]
BHEMX DT, T EE R KE, XRENT
SRASTRT 8, 330 Ak SR Hp o K AR AR DA Tl



#1% B2m 20254038 Bam I RS

Journal of Eneray or

#4 AU SO

Table 4 Overview of carbon emission accounting methods and literature
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Fig.4 Framework of the composite forecasting model
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