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Abstract: Background, aim, and scope Climate change and global warming, which is caused by anthropogenic
carbon dioxide emissions, is a serious threat to ecological security, food security and water security, and is a
major global challenge today. As the world’s largest economy, China has become the world’s largest emitter of
carbon dioxide since 2005. The carbon emissions from China accounted for about 30 percent of the world’s total
emissions in 2014. In September 2020, China announced its goal to have carbon dioxide emissions peak by 2030
and achieve carbon neutrality by 2060, in order to address the climate change and global warming. Research
on carbon emissions is fundamental and could provide important information in taking actions to achieve the
goal. We therefore review the studies of carbon emissions in China in recent years. Materials and methods In
this paper, we summarize the literature from the following aspects: (1) the main calculation methods of carbon
emissions, the current situation and challenges of carbon emissions calculation in China; (2) the analytical
methods of influence factors of carbon emissions, and the research status and deficiencies of carbon emissions

influence factors in China; (3) the research progress and main shortcomings of carbon emissions from industry,
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agriculture, transportation and residents consumption field in China; (4) suggestions of the main carbon mitigation
paths based on the research status of carbon emissions in China. Results At present, systematic calculation
methods, and analytical methods of influence factors in the field of carbon emissions have been formed. China has
made great progress in research on carbon emissions calculation, influence factors analysis, and carbon mitigation
paths, especially in the industry, agriculture, transportation, and resident consumption fields, but it still has a few
challenges and problems to be resolved. Discussion (1) Carbon emissions calculation has formed a system with
emission factor method as the mainstream method, and carbon mass balance method, model estimation method,
actual measurement method and carbon satellite remote sensing monitoring method as auxiliary methods; national
carbon emissions accounting has been carried out in an orderly manner, but due to the statistical deviation and
lack of statistical data over the years, carbon emissions accounting results are not authoritative; guidelines for
industrial carbon emissions accounting has been issued, but they have not been effectively carried out. (2) The
analytical methods of influence factors of carbon emissions include factor decomposition analysis, decoupling
relationship analysis and econometric model analysis. The research perspective focuses on the national
(provincial and municipal), regional, and industry levels. Economic development, population growth, industrial
structure, energy structure, and technological level are considered to be the main influencing factors of carbon
emissions. However, there is still lacking systematic analysis of the impact of complex factors such as historical
development, climate change, geographical location and population aging, and also lacking long-time series
analysis on the influence factor of carbon emissions. (3) Scientists have conducted a lot of research and discussion
on carbon emissions calculation, influence factors analysis and carbon mitigation paths of industry, agriculture,
transportation and residents’ consumption field. Among them, more research is on industry and transportation, and
less is on agriculture and residents’ consumption field. The bottleneck in carbon emissions calculation is caused
by the inconsistency of emission factors. Computational boundary and emission source is still the dilemma of
industrial carbon emissions research. Conclusions China has made big progress in research of carbon emissions
in recent years, which has laid a foundation to achieve carbon peak and carbon neutrality, despite there are some
limitations in the research. Recommendations and perspectives At this stage, standardized and refined carbon
emissions calculation system should be established. Also, carbon emissions from industry should be reduced to
a greater extent. Lastly, the carbon mitigation path should be practiced, which is based on “consummate policy
and standard, reinforce government support, implement carbon emission trading and levy carbon tax, upgrade
industrial structure and adjust energy structure, develop low-carbon and new energy technologies, explore CCUS
(carbon capture, utilization, and storage) technology and increase carbon sink, guide and cultivate residents’ low-
carbon consumption tendency”.

Key words: carbon emissions calculation; influence factors; industrial carbon emissions; carbon mitigation path;

carbon peak; carbon neutrality
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Tab. 1 Comparison of carbon emissions calculation methods
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Fig. 1 Accounting results of China’s carbon emissions from 1990 to 2020 (a), comparison of institutional data of

carbon emissions accounting results of energy utilization in China (b)
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Fig. 2 Sources of carbon dioxide emissions in China
(Yan G et al., 2022)
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etal., 2021) . Hiv A3 GDP J&H 41l ik HEfL
R MR KRIEMIKSIN R, TTHRIEE] 94.29%,
AT REVRIHAE RO B KRB R 3R, sk 3eik
#21.72% (Lietal., 2021) . f#dRMESE (2020)
TN AE AN [) SR 5 H AT e HE A 4 T S B
FF 2025 —2030 4EiA0E, #HZESCH LS CryiRE H
B, 2030 45 7 22 K AIHE ) B A RESE B 2050
AR HE R B bR, iR A RE TR B2 HLK A
5.9x10° kW, H & 5 S HE R 90% LI 1,
H a3 B i b 7E Tk fb & R BB, GDP R34
WO RE VRN e i K, PRl ATk i & H B
o7 J2 7 A L R SR B T Rk s/ e HE R, Bk HE TR
V18 42 ) B AR I S K & e KL R AR & H 55
RBRAEIR ( AHEAESE, 20215 Jin et al., 2021) .
H i R B A7 b e HE O K A AR LA B
A PR 2E 5, B8 25 AL IR HES 1 i, X
T V4 P RN AR T A DX VR T R B AL . A AT
B ARAbHL DN R AR K R BRREIR T, H IR
JEAEA A H T 5 P Ib R o b DX ) 7 ) AR
JHHLSR A (Liao etal., 2019, {45, 2020) .
3.1.2 WAk

WEDZNGA K E, B4 WSA (AR
P2 ) MgeiEds, FRIE 2020 45 L4 A R
W2 4.99x10° t, [ EERBIEE RN 57.2% (EE
15, 2021) o MBI RIRRRIR AL, RRIRVEIR
THFE RN Tl axb 2 v ™ 2B i e HE TR 24 o 8 1] e HE
R 14% XA T L A% B E B, cHE
JCEETE 2010 AT PR K, RS G A
iSE, 2014 FEFIEE LA (2%,
2021 ) o Tl fin i e ik 3 R R Y3 FE R B R 5E
M) R AT e HE O ) R B 2R, RIS A
RN 1% 43 3 2> RHE R n 0.686% F1 0.251%
(fa 4k fskEl, 2013) o Rk, & 465/h 3% E
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AR Tl R 2 e BAsE, S BRI 3G 4y =X ) 2
ARHES I Ty A p b LRl 32 1 Re IR 2%
ghkE, R JRIETERRIREL R, MGG i e IR 1Y L )
ik, EUNRBEEAR TN AR, 28RN
FE 28 T 500 25 9 38 2 S B 4 I U T A T O s ek
A% o
3.1.3 KAk

REVZKI A KE, H 1985 4EK e i
Fam B e —. 2020 AR IR E K V8 77 = 2 R 2.4
10°t, 2y 2R RN 55%, (R K U877l %
HERCE A E] 1.4%107 ¢, X BB hRHE L 32 Bk E T /K
Ye A 77 b A v i PR 3 41 i R AR Be (AN ST 4R
SE, 2021) o ZKURAT Ml A HE k2 ) FE R R R
B PR K U R HE 5 B K e BRI P . A
B, 2009—2020 4, T EAKJe BRI S
AT BRHE 9.71x10° t 42 1.375%10° t (A
RISk TR R S MEPRAERE , 2010)
F 2003 e 3 E K Je 20 T2 AWt H Al
T E K Ve A b 4ok B B Tk A BoR, R
TR FIFK P Bk CO, HEMU R 4371 % % 616.6 kg Fil
865.8 kg, KT ZC AT EHPREEHAKT (T3
9%, 2021) o Rl KUY F= T2 AW tt, 7k
VATV O BRHE R ] 2012 4E G KB Wik 2%, 2014
AEZEA B IRWEAE 5 Ab Tk Bh e B (R84,
2021) o BHE AT RO, AKURAT T8
AT BEICHE R R AR AR A ke v HE S ] - A
AR, KR EZELIGESSE R . SR, A
BEERRRAC 32, SR LR . CCUS HR
MISHESC A (AIES, 2021)
3.1.4 AT

b TAT N ZFE Liaih . R A
T 25 R FORE R AT A2 TR P, A AT A
AR B AA R, (Bl T EARACERRE ., =
BRE I = i EE SR RATR . ORGPk A 15 45 T B HE
BOREE eAr g . LA LMDI A543 1 4k TAT b
HEBGR i R 2 2B, S K ATl R 55
IRHE BRI K E R ZE, MR IRSCE AT
8 b X8 B HE O A — 2 W AR A (R,
2018 ) o HorBEAL TRA etk TR AL TAT L S
AE. moBRHEA R B STERE . AR L T A
HTRE & ETMAR” BRE RS R g R 5
WA ARG AL G, 2019 4R 3% E AL T AT b FE A
HiAF] 9.68%10° t, CO, HERE T ILF] 5%10° t, I
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PR CO, HEC R ik 3— 11 t, HidBERIE .
il e R AL RN R 95 0 55 DR T B K 2
weHERL . ¥ (2022) MR EAAL TA7 bk
B 3 s i P B R S I E R E N AW S W95
B RALJERIZS R R BESS 44 . 4 THRERIOK - 55
AT ASE R AL T AT e HE il B 7E 2025 ARk %
WM, 290 6.31x10° t, AL TAT IV N g P it
BEAR LA ZLRE IR 5 M RL B SERE =L, RAFILAE K
—HEIITTFUL Al U R R R R A — AR Ak
PEATF= T, AE i TR RS R 205 7 BE A B
BAIG K, B HE) 2 RS KA (2=
fRMZAGE, 2020) . fEFRFSEHENG =T, RE
A TATME FEA AT DL S BLAE 2028 —2030 435
U, 3 3 B RS T AL o A nT PR A RE IR ARG Y
REAMICAREE R et | ARBRIEI S S AR 45 i1
F] 2030 4E AT SLILZ) 2.6x10° t BRI FHERE (% =
A502022) .
3.1.5 AegEimlk
AEEEATETRESEMIT, FEa]
SRR T BRI T T, Aes)E T
W25 E s, 2020 4E 3k A (64 R ATk
CO, HFf MR 6.6x10° t, A E4EIEHRBET CO,
HE 2 5.88%10% t, P AR VA R AT Ml 1 HE ik
PZIE 5%10° t, JEA e miml AR, A
AR AT A B4 R AT SC 8 X Hbr
M EZE A (XIREMAE, 2021) o FREER2K
NN SR A AR VA eyl ES I = | B
BRI 57% 1 54%, T AR B HA A AR i Bk
HEFCR BE R =, BN b B R HE T3 43 i) 2 A R R
M) 12.4 F1 2.3 45, SEGRE AT IEHEE ) B
K (Das, 2012) . HrpfRRmMA 24 K
WHERC, T T ARBR S, 38 E A = sy i ff
BR R HE I 200 S LAY 2 %, T B A A Y
TR HE R BN SRR Y 4.5% ZoAa,  PRHCH i o A 4
FERE, R TR SR R U e HE O B R AR
(T T4, 2012) . BIRBR T EEARM KR,
P BAAR A A . A A SR R AR A, A s
HEW) # 2 F B (Brough and Jouhara, 2020) . i
oA R . W RRIR . TR
BreEEA, RESIGHIT A B 2030 LA
W, W AE BRHEIRAE 5.3%10°—6.4x10° t, Forf i
BRI 7= s R AR R R A T L (Y OB ( NG
A: 0 2022a) .

3.2

22 38 32 i b AV A TR ) R R 28 5 S A
JEREVR T PR HERL A E BB IR 2 —, LAk, %
A 328 B AT Ml T I AR R Bt B e 1 R S
AT A Sy s B e O RESE 21 2030 A, AR
P 3% [ RE TR B R 15, 2018 4FEAC T8 ¥01] AE IR #E
I 4.96x10° tee, IR H EH 4% CO, HEMGEAH] 9.8%
10° to Horil iz i RO K 1 STk iR, 1k
£ 73.5%; FIRAISL AR CO, HEk b iR,
I3k E] 39.0% F149.6% (iR, 2021) . 38
S RRHET B B 0 DARAE , AR HEIX. CO, FE
i i e AR HE AR B AIG, PE L X CO, HERUR
JE fe i HAROE K et (Guo et al., 2014) o M3
WRRBEE, BB . A, s LA EE e
i R BB AR, T2 K S S ek
) E RN R R (B4, 2019) o M
WX R, TEATHIX, ZPFEshiAA DR R IR
SHCO, HEROE N, AT RN &R
REVRZE A RE AN TZE P PERR MK, Z835iE sl AN
REVRSR L34 S5 CO, HEuEm, N HFIRRIRSS %]
RHEBGE AR (Guo et al., 2014) . HR¥EHRETHY
SSBPRHEER, FEABR 1.5 CRUBEREER HAR T,
A B K T AR 2050 AFFEAR IR ZHERL (Jiang
etal., 2021) . PRALACIHIZHS5H 20 /0 28 il i HE
AT A, SIS T 5B TR A A 12 F A
o, a4 s 10% —60% Fil 46% —73% M1k %
SAAHERGE (Chang et al., 2019) ., #2F35HE T H
RBAL. RIBEBHEAR . $2 @R & 5
Pt fEE R B IR AR ROR 2D R 40 e A 2
S PR Dok HE 04 45 30 F-Br ( Wang et al., 2017; Peng
etal., 2018 ) .

33

AHEE Tl AT Sk 356, X Al B HE I i) 56 v
FHXT AL, A 58 3 B Al 3% 2 2= HE iR 1=
CH,. N,0 1 CO, iz Uk, "L B2k Ah
TR SR HE R 1Y 21%—25%, fEFREX—
B2 R 17% (22955, 2011) o RALIESHRES
RHEBO B BB RE RWIEFY . HiE kR, 3%
fEAE P, R RRIEAI . A H DL AW R L
A, Heh co, HEm R 295 S HE Y 25% A4
(Johnson et al., 2007 ) . IT4F3k, HFAZRIL
B S P T i R R, Al 3 Sl HE A
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B, ELZ 2015—2016 4Fik BRI F 200 2 PR
kA, b “UAC IR 2" SR X Al e HE Y
WD T RUWRAEA (BIBIFSAE, 2020) o AT
E4EERE, RERIBHR N ERHELD T
A 2855 25 4 B B AR ML AL AL 32 5 73 ARk
V5 RIRAKEE RIS, B BRI &3 & R
T WA A B HE TR S B R 2R 5 DA ) 4
JERE, Ll 2T Kk AT FIHLI AL KT X 4l
T HE SO 5 P ph V8 [ R, AR b 8 5 2 A X
A AHE B = AR e, RS, Al
25 G AT A i HE B A B S VG AR A, R
55 (ffHIRK RIS /N SC, 20165 12 3 A5,
2021) o TR & JE SR Rl 7= DX 5
ZS ORI, TR E L AR HE A 2 (8] 22 5k
AL WY KA, L3R E Al Ak i
HER 12 52 it 22 5 A0 A CHEBOR 6 F ARl i HE ik
R LI, BOZEE L =tk . &
v BRI R HE T MR A A AR & R IR T A
b AR HE R X, W) 4k S A Ak A A
BHECE . e R NA R LR E
TR (B POASE, 2019) .

3.4

ERM RN FRE, AR E R R AR R
TH PR R G, o R SRk HE R S P -
Th, BIEEH R T H KM T, 2019 43K E A
BRHERC 290 10.1 t, A4 BR AT 4.45 ¢ BYF3
Ko — MR, TR BRI T HE R B B A
e e, B HEOR R A R IR 2R i
P b= Az (R scHE AR, T 422 e HE TN 2 s B 2%
mAEA L N, sk T 2 R B A A R
i FAE, 2019) o ABULA . ZHEKF-H
T A 7K B4 388 in e S 205 B 2 K4 i g
BRER, Wm0 IS H R (Liu
etal, 2017) . KHit, FREERIE 9 HEL A
o — T Iy I L R B HE IO o5 T AR AN i Rk
Hef, D) 2 o HE O & T B B i HE IR A
S 3 TR IO A BRI e e HE AR R
55%, [BIHZRRHERC A7 2 RS SR HERUE AN 75%
P (FIp4E, 2021) o Lietal (2015) 45,
WAL RGN 1%, Ji SR B CO, HEk
ARSI 2.9% A1 1.1%, R infaf UhiE s ik &
Je 5 Ja RS R HE R Z A B 56 FR, AT 428 il il HE
R BRI E L, RS (2021) FINFK
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] R TH 2 i HE s I (B R 7 2030—2033 4 H 81,
W29 5.31%10°—6.14%10° t CO,, 2454 E R
HERCE T 47% —51%, AIIBRHEICKRF 2 3.67—
422 t CO,o BB A iHER S5 A GDP 2
(AP A SR, P Z (B AFfE B AR ARG C R,
SR R R P HE U RaR R Hs, — 2%
FRER e o BT Sk HE RO oY, U LR A
b DX RV 2R Rl HE 5 A BRS J) B2 9 2 e HE s i) F
o IE T B E R L TR S BT P
WCHEASH , TEE S | R IR R AR 2 i
KA RAESHE i 2 s
4

REVEALN. . BEVRTH 2% AN [ = AN J7 T
OO A SRR TR S XU H AR RS (T
gL, 2021) o Z5A (b g 55 B 6 F o8 3
Y A 4 T B YD R L i s e e P RN A
PRI CFCRfR ( TAERZIL) ) (2030 4EHj
IR WEAT 8 5 58 ) AR EA T i HE AT 52 SR
G ICHE— 2D HA S DL 58 5 BOR bR iE 5 IR BUR
PREE R FAL, DASCERRHE B S S FBL . Pk
SRR SR R R REIRSS M IR S TR
AR KR, LIEER CCUS H A g mas
T Rt BTtk T 2% 1t 1] 114 5 | 5 R % 35 K e 1)
BRI HE R A2
4.1

“Hput” A HAT BRSPS A S
bR B AR CEERE, AR EC L E (b
EIVRS RN P fA=SP o DB N ES IR R W (7Y e
FIER 57780 ) B DL 2030 4F AR A IS T
IR ) FEAXATE R, WP HE T E A
R REVRTSFERRA . T AREIRH AR bR e, B
B BN Y i A X S BUOR AR R AR AL . R FE AT S
L BRORAS I T AER) S o il e e v A& 50
A, BT EAERE R TR . DB AR L A A
Kt SEEG— X | ATV RRHE RO B R A bR
W, i T A TR S AR HE R PR IR R
flt 4y . WAL RERER IR &R, HE ST
B RGAC WA EAR RS, BON W7 25807
RAEH i HER R 7, 7ERTE . Sxmh. WL
T #R 7 L #ES SVE A ™t 4K
B KU A i B RS, MR RB IR . 1 REFR
P&, CCUS %I H MR s ka4 ml™
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Lk CARBRI F AT A AN S 22 AL |
S BB R 0 I R A S LA R e
BRHEASE 5y i 555

4.2

T HE A SE 5y RIS Fod A2 Al s HE 1) W4 o o 22 T
Yifb T H, A AL G0 0 W ORI S5 BOR, 78T 4
o NI 1187125 N 7 15 s o | A Y & S T =
B BHEBSE S DL s il R e ml, iR
Bl U A A R JE il 13T AR A HE I B R
A, IR EA Tl IE B A s T S sE 2
BB, Xt — 25k A s HE 0 o o 38 T v
YNGR SRS E IR f e 7S AL PR Sl (S
BR¥E, 2015) o 2011 4, FEEIL R, K, -
WELOERE. TR Bde. WYI-E AT E e R
TWRHE A S 2 135, 58 B T s HEAE T
TR, WFIE R i AE S I8 (A s DX RS Tl
BV RS FIRR SR 0 0l R T 4.8% 11 5.2%, T
b BE VR AR SR AL S AR 4 512 = 0.03 1 0.08
(Z=) B Rnak ey, 2017 ) o 2021 4F4[E 45—
LHMIFR, KAl E A & Em,
IRk, k. LT @A, A OSSR
FERBAT M B AT AT Ml AR B 22 3 AT 377,
Wi 28 Gy R — 7 K ARk T &
PESE R MICHEE A, AR T i — 2D 4 & T 4 TR B
B RESEMIES 5 E . IR I Z ALK
SR, DRAE S R TR S AR B, 2
FHBRBL SR A 5y 1A A B A TR T B
4.3

FENLZEA AL — 2 B G TE A 7k
FrAbZEA R S SRR DEAL, 55 J1 SE MK SR B¢
B TR Az B AR R BT Y
ERY” AR RILDK, FREZ TR
A RAR KRR MO T T p kR, B, W
B @ afe. A ESERBRHECT L B RE IR
P 5P Tl BRIE 28 1 75% LA L, X Fak SA Tl
TR RERRE, X HEA T RS eloRl i A
TEAT ML AR 2 IR v Jm 7 BE, B R T2,
Ban: ST AT ML 2 A T il OB A sl
MRS i ot T S R AR R ANERAT AL R
AIK B9 0 DR A8 i A R P A, AR AR BE TR
fige 7K B ER DA i BGRB8, T
AR S AP s SR IR LA AE AR

AR, T T 52 3R v /b CO, HERI 10.6
( EWNGR%F, 2022a) 5 sKIRATMLAY RIACT RE ik
FRIVAE 5 7 39 6 1A P02 0 R O 25 4 i 1 S 7t
Tt 2030 4F ATy Pl AR 5%107 ¢ L (B
%, 2022) .

TOREIM KRR, BRI R R 2%
PRk 2 g oK, SR =l ke, andhe
Ui BARE, T RE PO A TR AT 8 %
&, AT LA B S AR HE RO R R
AL AN TR R, =IFE. P AEH—AEF
AR, wTLGEA S Tk, Al MRS lk 45 TR
Alfy, AR feg A e A B X, B HA AT
TR, S LR R PE A e <
" U ANA R SR, TR AT ST AR
GRS g, I RAT M AH DG AR & Btk £ e B AR
DL S CCUS FARBSE, W] Ay fisc i HE H prd2 i AH 5
PR %

4.4

FE W45 A8 110 1 B — 2 OB TR PR RE . A% RE .
MRE. ZRE. HBFNGE. TEFVERE. A=W 0T RE AT AL
rHifteFAE AR KT, CTAERW) F5ih,
SR R ALEA H AR, #2025 AEFREGE LA
REVR TN FE L E A F) 20%, 2030 4FE A F] 25%,
2060 A F) 80% LA b, UTAESK, FREE IS
e R R R R, #2020 4R, THISRETR A
B AL B AR L 203k 5] 9.3%10° kW, 5 B AEHLEL
FHILF] 42.4%, FLL 2012 4B K T 14.6%, it
| 2030 47 FK [E17 1 e IR < ML AR J1 P 4k 2L i 2%
10° kW, Hli 4 30% A A B E ( EiE
45 2022b) .

TORBLEE R A HROR T, i ke
Tl RIS I FELA R I R R
IGCC (integrated gasification combined cycle, %%
I SACIR GG IR ) AR R T R B R PR B AR
MEH I T 2SR AR BEAT I TR
PG Es ™ R AFIH . BRESIH AR ENFIH . &
P R B s A PR RTSOR A R R B T (R
A, 2020) 5 DL LA SRR BRI A . R
FREHEAR . T - EY RG0S S P A
B FRedi AR T (REE, 2022) o K
SR8 3 A A% RE VR T 25 B R R R AU R, A
PR R AT A T B B
K E R IR R IR AR
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45 CCUS

R 1 MU Sk a0 e HE s LA A1, 38 e A
R AR TR T ANE B IR ok AR R
RGN RETT; FIHE AR FBO CO, #EATHILE
FIH A FE R CCUS $E A A2 SRR D8 HE 1 47 2%
Az

I AR S RS Il A S R 5%
B, e o R 2 PR ) e R B AR, AR
B, 2010 —2016 438 [ i A 25 R G- YRR 2y
SRAFAE 111 10° t i, 24 7[RI A R RRHERL Y 45%
(Wang et al., 2020) . STAFRFKESLHER BB
AR BHLOR SWKET R CAEARLE AR
Y OFE M AESR 5BE TR, “FEa
Jewn” o CAERBET O RS F RS
T AESIRBEE TR TREESRED
Wil 1. Hrhitm A s, e EmIL
B, CTAERE) &, #2025 EFRE
PN TS R EIRT] 24.1%, HMERUREAF] 1.8 %
10" m’, #2030 4EZAF] 25% 1 1.9%10" m’,
il R . SRALE R, ISR HhAE 2
FIH . B TR T . B g s I 5
FERFIM, REMASRGmI R R,
i1 2060 4F 3 F A4 85I RE S AT ik 6% 107 t CO,
(Yuetal.,, 2021; skeAELET, 2022) .

CCUS B R HEARBUEE, I
CCUS $ AN S HLRR Hh AN H b 19 538k B 7T LA 2]
6.5%—55.1% ( ik 4uf FJE B0y, 2022) o X F
K. A, BAET A Co, HEUR B R,
BAANARE P 45 AE R RE U 25 R TR A, AR S FI B
FUBRIEHERCR, CCUS HiARTCEE AL T— 40T 17
PEREAS . WEACEAL T A7 ik HE i R < CO,
THTE 70% UL b, XFhE W E Co, ik, BA
TRR AR RS AS L3, 4R 1) CO, mT LAH]
SEIm IR, AR T, AR . SR, =K
AT . MO B AE 45 (X B R AT F 4R, 2021;
BERIRAE, 2021) o dEAEK, FRE CCUS HARMHL
BT BERE, BZE20184FK, 2HC #M
EE T YL CCUS /REIi B4 134, 1F
TERRE P KM i R T H A 14 4, 23T
CO, HAFEZ 2x10° t (X{JE4E, 2021) . Ak
CCUS AR HET FIR A BRSO T B i AT )
(RO TN « AR T P o) R DG AR () 28 1
Horiikf a2 .
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4.6

I PG, 2R =2 T aymHE
SR RWENA K, Aok, kI
B ABIE AW, &R 2 RS
TS (EH, 2019) . EYRRHRZEHIEZ,
P, FRERERERIEILT] 1.2x10° t, MY
W, AREAEFT A NE 7 5 1 1w R
FETEPREE R BETH 2, 23 R BORE MIRHETL
M BA T AT HESE T RebHE, 2 B 3 E ek
FEATZ AT, Wi Sbfirsh”
WYY B AHREE, W shYrEaY
WA EZRE BT, SUhEHAILESE; i
IHA I, W IREEIR B s SCtadi i o2, wkb
WEEIG Y AL B 775 BEHTRER R, b
IRZRAE, JE RARERIE S 3G 9%, B e B At
S A AR A 3 O 2 A, AR T 2 1 AR
W B AL R . 58 8% 1 A S SE R Bt . A H
WANGIRSS . SEA ARAR IS e B4, Xt H
AT 2 SCBUIR AR A I B b 2
5

AL CO, A AR S HEGHOR ik
RENEZR . AR TR, L5 EF
HE R AR A T 2 AR5, FERRFHE RO A
e W R R AT AT B HEAI T AT 45 7
WG TR KR, FWAE —-SAR:
(1) BcHERCm B B 208 % T DAHERCA 7o &
i, e IO A ST L AR TR A Bk R S 3 A Al
Bl WAk D R BRI I AR AR S HE
A TAEC 28 P E R, (BRI ge - Edafr
FEGE w2 PRI G O, 3303 ) s L A icHE il i
BRI DR B C 4k
s Em, PMRESOTRE. (2) WA W
PN TR S RS I 170 TR 3 05 o
R e B 2 R Al = b i, BF9E LA
FEAEPREESZE (B B, )=l
ZEif., vk, ANOE . Ik giig . geIRg
F BRI R R B HE Y 25 e A R
{(ERIEE 7 S =Y TI . I Z X AN B E A= WS TN
22 b A5 M LA S 114 522 2 DR 28 % B HE OS2 Tl 7
F G0 AT R s () P 91 B4 Bl HIE S5 i PR 26 0 H0T
(3) Tk (K, W8k, K. (LT, HELE
&) L gl imEnlk . RS EEATL
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AR BRI G W DR 3R 0 A FCHR AR 2 R
PRV, Hob T fisg s il /e i 2, &
b A BT S AT O BIETE AR B HE PR T
RGE— . BB FME LA E RISk S IR 2 R
5 SO B HE TR B3 RIOGEAT SR 2 A7 M Bk HE TBCBIF 52
PR .

FT U LA BURFIFE “XUR” Hirr4
i, BB BN Y AT A e B HE O AR &R, K
ST T ARHE, AT “RLSEREORR
WS IR B SRR AR, LA 25 H 14 55 %
PRk K L REVRZE AL I B 5T RE DR E R K R D
B, PIRER CCUS HA G AR B 3 e R ARk
TH A (85 | NSRS AR ISHRR A2 o

WREN =, F4kRE , BEOFEC, 55 . 2020, FEBERA I AETRA
SR (). 768 HEIR, 39(2): 3—7, 26. [Chen LY, Zhou
J C, Shangguan F Q, et al. 2020. Discussion on energy
efficiency of a typical steel enterprise [J]. Energy for
Metallurgical Industry, 39(2): 3—7, 26.]

T35 . 2021, AKPEATMEARHERL BRI B35 W HE G S B A2 ¢
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on the present situation of carbon emission in cement
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FERNIEL 2 SUAHEB L (0], F1/E A €47, 22(10):
2908-2915. [Ding N, Gao F, Wang Z H, et al. 2012.
Comparative analysis of primary aluminum and recycled
aluminum on energy consumption and greenhouse gas
emission [J]. The Chinese Journal of Nonferrous Metals,
22(10): 2908—-2915.]

TARAL . 2021 v [ A% AHE SR B R KIS (9], 4 Tl
A5 B 1, (8): 54—-61. [Ding Z L. 2021. Study on the
roadmap of carbon neutralization framework in China [J].
China Industry & Information Technology, (8): 54—61.]

WA, FRIEAR . 2015, BEVRBR HEHOGR e P R DF 2450 (7).
AEASZEDF, 31(3): 36—43. [Fan F Y, Lei Y L. 2015. Review
of researches influencing factors of energy-related carbon
emission [J]. Ecological Economy, 31(3): 36—43.]

I3 88, 4 B, e 20210 K U8 Tl ik ik i 5 e rh
FIRTS AT ). A EFFHE L 30(4): 80-84. [Fu L J,
Yang Y, Lu J H. 2021. Prospect analysis of carbon peaking

and carbon neutralization in cement industry [J]. China

Building Materials Science & Technology, 30(4): 80—84.]

rAHE, AEET, EARSR L 2021, R A 7 B BORRHE O B
TP ANRRHEI N T T LR id (). 2O TR E R, 438):
33-38. [Gao C Y, Niu J G, Wang F R. 2021. Review of
carbon emission accounting methods and carbon emission
factor in steel production [J]. Contemporary Economic
Management, 43(8): 33-38.]

WA . 2014, PR TAVBRISHRE IG5 (0. FEAL - 7
IS EREE, 24(9): 13-20. [Guo C X. 2014. Estimation
of industrial carbon emission reduction potential in
China [J]. China Population, Resources and Environment,
24(9): 13-20.]

o, B S 2021, P E Tl RE KRR K
Je& B AR 5T (). 7 [ 2 L A 13(1): 49-58. [Guo
Y, Li Y Z, Yan K, et al. 2021. Low-carbon development
pathways of industrial parks in China [J]. Chinese Journal
of Environmental Management, 13(1): 49-58.]

Bl 5 B0 55 A8 7 8 )R B Rl 5 W 55 W)L 2001, PR 5 48 O A
& M. b st : b [ 3 B R 2= 1 WAt . [Planning and
Finance Department of State Environmental Protection
Administration of the People’s Republic of China. 2001.
Introduction to environmental statistics [M]. Beijing: China
Environmental Science Press.]

EZEG R . 2021, P ESIHEL: 2020 [M]. dbat: i E
G511 R . [National Bureau of Statistics. 2021. China
statistical yearbook: 2020 [M]. Beijing: China Statistics
Press.]

oo, T, BREL . 2015, E TR BRHERSR X
3R 2 S e W) DR 2R 5 —— S T A S RO 1) 2 1
WO D). Z85F SR £E, (1): 113-124. [Han J,
Wang Y, Chen C F. 2015. A study on regional differences

of industrial carbon emissions performance and its factors
in China spatial econometric analysis based on provincial
data [J]. Comparative Economic & Social Systems, (1):
113-124.]

O TU, BEWIRE, f WL 2011, SRRl 7 iR 5 L
WESE [J]. P EFRES 2R | 3(4): 51-55. [Hao Q T, Huang
M X, Bao G. 2011. Study on carbon emission calculation
methods overview and its comparison [J]. Chinese Journal
of Environmental Management, 3(4): 51-55.]

MEZE, 2 @ . 2013, FREBARYE KA IR0 PR & 5Tk
JEGHHT (1. FIARPEIRR . 28(10): 1664—1673. [Hao Z Z,

Li J. 2013. Analysis of China’s carbon emission growth:

DOI: 10.7515/JEE221025



696 HOERIRIE 24

drive factors and its contribution [J]. Journal of Natural
Resources, 28(10): 1664—1673.]

firdeik , 5k Bl 2013, FEHIEE T AL ARHAEHCE I 2R i
ST 0], Tolh#RZ55% , 32(1): 3—10. [He W D, Zhang
K. 2013. The decomposition analysis on the influencing
factors of China’s steel industry carbon emission [J].
Journal of Industrial Technological Economics, 32(1):
3-10.]

iTHagk , J/NSC . 2016, H A RO S P 2R Y I 2= 4
TERIFSE [3]. BHAL, 38(9): 1780—1790. [He Y Q, Dai
X W. 2016. Phase characteristics and regional differences
in agriculture carbon emissions in China [J]. Resources
Science, 38(9): 1780—1790.]

faf 0, PR, PZEH, AF . 2020, F R ATl aR AR
R W R R B X 28 S WE T (0], &2 B E IR
20(6): 2343-2350. [He Y, Xing Y T, Ji Y J, et al. 2020.
On influential factors and regional difference in carbon
emissions from power industry at home in China [J].
Journal of Safety and Environment, 20(6): 2343 -2350.]

BUEH AT B, FARYE , AF L 2022 TP EDK AT A AR
HEBGA B ARITGY (1. PGl #0T 92, 35(2): 347-355.
[He J Y, He J, Wang Y T, et al. 2022. Pathway of carbon
emissions peak for cement industry in China [J]. Research
of Environmental Sciences, 35(2): 347—-355.]

WAL | k4R, TLOE . 2020, H EAOBRHEBRAE R
NZEWIE (0], 71 522% , 36(5): 56—62. [Hu W L, Zhang
J X, Wang H L. 2020. Characteristics and influencing
factors of agricultural carbon emission in China [J].
Statistics & Decision, 36(5): 56—62.]

EAHERG  WRTEIR , AF L, 2016, R4 RR IR Y Ak
HEJil e 25 57 M ¥ EOF FIl GWR 4387 [1]. FRBERF 7%
i, 36(5): 1866—1874. [Hu'Y X, Pan J H, Li Z, et al. 2016.
Spatial-temporal analysis of provincial carbon emissions in
China from 1997 to 2012 with EOF and GWR methods [J].
Acta Scientiae Circumstantiae, 36(5): 1866—1874.]

2, DA 2020, X TGRS B HRBCE 0 P 2R B
F——LPIRAIC= M) (0], 2k 285F, 39(11): 122131,
[Jiang B, Ma S L. 2020. Study on the influencing factors

of regional economic growth and carbon emissions—
a case study of three northeast provinces [J]. Enterprise
Economy, 39(11): 122—131.]

& B, s, Randr, & 2022 RSB TATE
AR HEBOR W SR AR TS (). FRBERF A0S, 35(2):

DOI: 10.7515/JEE221025

%14 %

368—376. [Jin L, Hao C L, Wu L X, et al. 2022. Pathway
of carbon emissions peak of China’s coal chemical
industry [J]. Research of Environmental Sciences, 35(2):
368—-376.]

W, W R 2021, )RR B A S AR AR K 22
RIRPEWF R ——I THRAMSM (7). ZHIT LS 7Y,
37(6): 663—669. [Kuang A P, Hu C. 2021. Research on the

temporal and spatial characteristics and economic relevance
of Guangxi agricultural carbon emissions— based on
the perspective of input [J]. Resource Development &
Market, 37(6): 663—-669.]

W, RABRRE , 22N . 2011, o Al B HE R 23 REAE
KW KB iR 0. FEA L - FRSEHE, 218):
80-86. [Li B, Zhang J B, Li H P. 2011. Research on spatial-

LG

temporal characteristics and affecting factors decomposition
of agricultural carbon emission in China [J]. China
Population, Resources and Environment, 21(8): 80—86.]

R SRAERS . 2017, H IR ST I Tl iR
MURIRIFFE (3] FEA T - FHH-S5E5E, 27(10): 141-148.
[Li G M, Zhang W J. 2017. Research on industrial carbon
emissions and emissions reduction mechanism in China’s
ETS [J]. China Population, Resources and Environment,
27(10): 141-148.]

ZEUEE R W, ARBORE, 5. 2020. 2019 AEAERARIR LT
rfr—23 T (BP A RERATIHAES (2020) ) (]
KBRS A7, 38(6): 122-130. [Li HY, Zhao S, Lin AD,
et al. 2020. Analysis on world energy supply & demand
in 2019— based on BP statistical review of world energy
(2020) [J]. Natural Gas and Oil, 38(6): 122—130.]

RS, BB A /M, AL 20200 1K A L KRR R

RO 23 R AR B s Wi I R AT (9], K7L Bl 5

FhE, 29(7): 1486—1496. [Li J B, Huang X J, Chuai

X W, et al. 2020. Spatio-temporal characteristics and

influencing factors of carbon emissions efficiency

in the Yangtze River Delta region [J]. Resources and

Environment in the Yangtze Basin, 29(7): 1486—1496.]

filt, AR . 2020, 7L R RS LA R nUHSE A A"l

B HE IR 28 70 i A5 R HE 0 0 23 (0], #R 0 FR 05,

33(2): 324-332. [Li J, Li H X. 2020. Analysis of carbon

T

emission factors decomposition and emission reduction
potential of Beijing-Tianjin-Hebei regional petrochemical
industry from the perspective of industrial transfer [J].

Research of Environmental Sciences, 33(2): 324—-332.]



XA, 2. “Brep AT SRR T IR AR A

2R, BRREY, B, FF L 20210 FARTORAT L ARHEL
BUIR S IHEE G AT (0], P ERATERE , 13(3): 28-39.
[Li MY, Zhang S H, Wang C, et al. 2021. The carbon
emission status and emission reduction positioning of key
industrial sectors [J]. Chinese Journal of Environmental
Management, 13(3): 28—39.]

XMEIT, BEEESR , 3 &% . 2013, & [ /N 4 i HE i 5
Wi PR 3R 53 A o3 BT (). 26 R 22 5%, 32(1): 101103, 128.
[Liu C J, Huang G R, Zhang M. 2013. Influencing factor
decomposition of carbon emission of six provinces in
central China [J]. Technology Economics, 32(1): 101-105,
128.]

X, £ FR . 2021 BUCHAL T M o diHE . B b
i SARVE (0], AW T 5254 FIH , (5): 67-72. [Liu
D D, Wang Y. 2021. Discussion on scheme of carbon
reduction and carbon neutralization in modern coal
chemical industry [J]. Coal Processing & Comprehensive
Utilization, (5): 67-72.]

Xz, BRRE , X B, % 2022, 2Bk TS
Wk . RSPk [9]. AR, 26(2): 243-267.
[Liu LY, Chen L F, Liu Y, et al. 2022. Satellite remote
sensing for global stocktaking: methods, progress and
perspectives [J]. National Remote Sensing Bulletin,
26(2): 243-267.]

XUBHIA | 5255 42, RZAIE . 2014, [ P AMHE % 5 07 1
WF 5% E 8 [J]. 274 Hy B, 34(2): 248—258. [Liu M D,
Meng J J, Liu B H. 2014. Progress in the studies of carbon
emission estimation [J]. Tropical Geography, 34(2):
248-258.]

XURGHE , Bmrs , 80, 55 . 2021, A g R BRIk
HERO 2 5y HESE W [1]. #7774, 30(3): 1-6. [Liu N N,
Yang X S, Chu J L, et al. 2021. Carbon emission analysis
and emission reduction strategy of nonferrous metal
metallurgy [J]. Mining and Metallurgy, 30(3): 1-6.]

XMTR, £, B T, AL 2021, i E R AT S
BRIk, B A BEARBESE (0. )P 2R, (8):
1-7. [Liu R H, Wang G, Huang N, et al. 2021. On path
of supporting carbon peak and carbon neutralization by
science and technology innovation in China [J]. Social
Sciences in Guangxi, (8): 1-7.]

Wk, & B, W ¥, 4. 2022 IE £ e fe T AT
b A A B HE Ik W BR AR WS (9. EREE AL
35(2): 356-367. [Pang L Y, Weng H, Chang J, et al.

2022. Pathway of carbon emission peak for China’s
petrochemical and chemical industries [J]. Research of

Environmental Sciences, 35(2): 356—-367.]

RN, £ 5%, RS . 2015, P EGRHEEC. W AR TR

HEFWKWIGEV T 0] FEA L - FIR-S5 535,
25(S2): 6-9. [Ren X H, Wang Z, Zhang Y M. 2015. An
empirical research based on China’s carbon emissions,
clean energy and economic growth [J]. China Population,

Resources and Environment, 25(S2): 6-9.]

A ARk I TR g2 | [EPRREIRE . 2010. KJEHIAR

i

i

%28 1] 2009 —2050 AERIRHE B AR (R ) [I]. Ak
JE, (7): 21-28. [World Business Council for Sustainable
Development, International Energy Agency. 2010. Cement
technology roadmap: carbon emission reduction targets
from 2009 to 2050 (part two) [J]. China Cement, (7):
21-28.]

P&, AA S, BT . 2021, HFE R B R HE R
0T 25T (0], 263 GHAE , 37(23): 59—63. [Tang S,
FuJ W, Wu J L. 2021. Analysis on influencing factors of
carbon emissions in typical cities of China [J]. Statistics &
Decision, 37(23): 59-63.]

i, B W . 2020. T ARHERR B AE LRI 25 R P
RIGHT [J]. HSRFEIIR, 35(3): 639-653. [Tian H Z,
Ma L. 2020. Study on the change of China’s industrial
carbon emission intensity from the perspective of sector
structure [J]. Journal of Natural Resources, 35(3):

639-653.]

Brte | RLE B B, 42020, TollAbASIE] A I B

HERCRE 0 K B WK SR M (9], AT - IR
£, 30(5): 26—35. [Tong X H, Zhou H'Y, Chen W, et al.
2020. Study on the measurement of carbon-driven effects
from different development stages of industrialization [J].
China Population, Resources and Environment, 30(5):

26-35.]

EmlE , B, B8 EE, 4F . 2022a. T EREHA T A AL

WRARBGRWERRARIIST (1. HRBEFF#7E, 35(2): 377-384.
[Wang L J, Shao Z Q, Xiong H, et al. 2022a. Pathway of
carbon emissions peak of aluminum industry [J]. Research

of Environmental Sciences, 35(2): 377—384.]

EmiH, K 81, ETEA, 4. 20220, P E AT

SE AR AR HOK W FEARRIETE (0], BR L PLZ 22, 35(2):
329-338. [Wang L J, Zhang J, Wang X S, et al. 2022b.

Pathway of carbon emission peak in China’s electric

DOI: 10.7515/JEE221025



698

Mo ERFREE-A 4

power industry [J]. Research of Environmental Sciences,

35(2): 329-338.]

FPR— . 2020. 2020 AETEER [M]. JL3T : RO E .

[Wang QY. 2020. Energy data 2020 [M]. Beijing: Institute

for Global Decarbonization Progress. |

TR, Thets, 52545 . 2020. fcHEBUZE m R 2 DL B4

MO ERIR [I]. FRBE (R I -5 0 FF 28 F, 40(9): 4-6,
28. [Wang T Q, Wang X H, Peng S C. 2020. Review on
influencing factors of carbon emissions and decoupling
analysis [J]. Environmental Protection and Circular
Economy, 40(9): 4—6, 28.]

5, Wi, 2R, 45 2019, FORSS iz sUkiA
W PR 2256 73 ik 5 15 S O —— DL AR b =45 S i) [0, 7%
WL, 41(10): 1824—1836. [Wang Y, Han S W, Li J Y,
et al. 2019. Empirical decomposition and forecast of peak
carbon emissions of five major transportation modes: taking
the three provinces in Northeast China as examples [J].
Resources Science, 41(10): 1824—-1836.]

H.2019. v R B sk S S E AR LS (D],
YEBH R EBERIK . [Wang Y. 2019. Carbon emissions
from food in China and comparison with foreign

countries [D]. Shenyang: China Medical University.]

BRI . 2015. WAL oy S BLHA AT —f e v [

Mo

AR B (0], AT - FIGEHEE, 25(5): 35-43.
[Wei Q P. 2015. Study on the pathway of China to mitigate
emissions based on the compatibility of carbon tax and
ETS [J]. China Population, Resources and Environment,
25(5):35-43.]

B Tt 2018, B G Al T M R 4 P
ROt o —— LML N ] (0. WIRTF & 5 1174,
34(6): 766—773. [Wei Y, Yang G S. 2018. Decomposing

the decoupling indicator between industrial economic
growth and carbon emission for low-carbon pilot city—
a case of Zhenjiang City [J]. Resource Development &
Market, 34(6): 766—-773.]

B, FRSRGE . 2023, H A A7l A HE O W N R RO
B0 aE (. T2 X A, 46(2): 274-283. [Wu
X, Chen Q Q. 2023. Influencing factors and decoupling
efforts of industry-related carbon emissions in Gansu

Province [J]. Arid Land Geography, 46(2): 274—283.]

IR . 2018, TR EAL TAT M BRHERCECR . 200 R L2k

DOI

BC i or B 5T [D]. Kt : KRR . [Wu Z H. 2018.

Carbon emission efficiency, determinants and carbon

1 10.7515/JEE221025

%14 %

quotas allocation in China’s chemical industry [D].

Tianjin: Tianjin University.]

UL 2020. 7B+ Hm B S E RS — B ERHE _ERE

Bk, # 1&, F

fip PRt , i, 2%

i [0]. RN LRI [E 55 BE AR (28): 5T, [Xi T P.
2020. Statement at the general debate of the 75th session
of the United Nations general assembly [J]. Gazette of the
State Council of the People’s Republic of China, (28): 5-7.]
W, %5 .2019. 1997 —2016 4F- 1 [
BRI B 2= B 2 SIS N R [1]. £ FIR,
39(21): 7854—7865. [Xia S'Y, Zhao Y, Xu X, et al. 2019.
Spatiotemporal dynamics and driving factor analysis of
agricultural carbon emissions rate in China from 1997 to
2016 [J]. Acta Ecologica Sinica, 39(21): 7854—7865.]

B, 452020, (BRI & R AL
W SRR R AR ) LR ). P EA L - S
FEE, 30(11): 1-25. [Xie Z H, He J K, Li Z, et al. 2020.
Comprehensive report on China’s long-term low-carbon
development strategy and transformation path [J]. China

Population, Resources and Environment, 30(11): 1-25.]

A . 2013, o [ BR A BOW B ST (D). BT

7]

5(5): 48—57. [Xiao H W. 2013. Research on the methods
of calculation of China’s carbon emission [J]. Yuejiang
Academic Journal, 5(5): 48—57.]

I, ST, TR, 45 . 2022, FFH ATl / S
T [ BRHR ORI FRARBIE ST (7], FREEFEZ 0192, 35(2):
309-319. [Yan G, Zheng Y X, Wang X S, et al. 2022.
Pathway for carbon dioxide peaking in China based on
sectoral analysis [J]. Research of Environmental Sciences,
35(2):309-319.]

W, IR, 2R, AF . 2022, BEUEN TR P RETR
HIHIBECR N A A5 R SRR B I 25 R AL (0], 229K,
42(15): 6184—6195. [Yang H, Qiao Y, Wang X B, et al. 2022.
Spatio-temporal characteristics of energy use efficiency
and net ecosystem carbon budget of maize production in
Huang-Huai-Hai region [J]. Acta Ecologica Sinica, 42(15):
6184-6195.]

Jo, W5, BRI . 2021, v E R R 2 HE (A
WS 38T (). B FE L (4): 42-50, 168. [Yin L,
Yang Y N, Zhang L C. 2021. Prediction of the peak carbon
emission of Chinese residents’ consumption and analysis [J].

Social Sciences in Xinjiang, (4): 42—50, 168.]

ERHE . 2021, [ oL 347 Ml B OB A R0 SN [J].

HHFF % 5K, 44(6): 194-200. [Yu Q T. 2021.



pURIZE

Scenario simulation of decoupling effect of carbon
emission in China’s power industry [J]. Environmental
Science & Technology, 44(6): 194—-200.]

RIS, AAkZ:, WIS, S . 2020 ofE AT ARHERL
W BT K DB TIBIETE (3], 26015917 B it 1 L 3509):
72—-82. [Yuan X L, Xi J H, Li Z P, et al. 2020. A study
on carbon emission peak forecast and emission reduction
potential of China’s industrial sector [J]. Statistics &
Information Forum, 35(9): 72—82.]

IR, PR, BRERPE A 2021, A E SSE ER T TARARHE
WA AT LR (0], BT, 17(1):
27-35.[YuanZ Y, Li Z Y, Kang L P, et al. 2021. A review
of low-carbon measurements and transition pathway of
transport sector in China [J]. Climate Change Research,
17(1): 27-35.]

M pe e, BROCAL, ARPRIE, 45 . 2020. [ A2 B HE M
S AR B s e BV (). A R 5 L 40(10):
4304—-4313. [Zeng X Y, Qiu R Z, Lin D T, et al. 2020.
Spatio-temporal heterogeneity of transportation carbon
emissions and its influencing factors in China [J]. China
Environmental Science, 40(10): 4304—4313.]

TRAEYE , TKRINEL . 2005, BiIEHERK B A4 5 I 2 05k e (1.
ASER ol ELEE, 31(1): 20-23. [Zhang D Y, Zhang L X.
2005. Progress in estimation method of carbon emission [J].
Inner Mongolia Forestry Science & Technology, 31(1):
20-23.]

ik R 2017, RO X 2 S S e R R ST (D). 7Y
4% AL TP K2~ . [Zhang J. 2017. Research on regional
difference and influencing factors of carbon emissions in
China [D]. Xi’an: Northwestern Polytechnical University. |

SRENIE , XEBT . 2021, Bk rh A FAR T SUEHEEH RO
W] PR 28 BIF 5 —— 4 T 43 (62 5 0] U R VAR A5 1) SR
M (3. I & G175, 37(9): 1025—1031. [Zhang
L F, Liu S M. 2021. Research on influencing factors of

Beijing-Tianjin-Hebei carbon emissions under carbon
neutral target— empirical analysis based on quantile
regression and VAR model [J]. Resource Development &
Market, 37(9): 1025—-1031.]

A, FBOY . 2022, “WUR” HAR T EREIR CO, ik
BARRIESE (7). A7 [ [ 4 LD, 35(4): 22-30. [Zhang
Q B, Zhou Q F. 2022. Research on China’s energy CO,
emission reduction path under the goal of “carbon peak

and neutrality” [J]. Natural Resource Economics of China,

“BRART ST 3R E R AR AR RS

35(4):22-30.]

BESE, iK BLL g, 4F . 2021, 4Bk CCUS HAR R H
PARAIHT (7). BELCIET , 41(4): 5—10. [Zhao Z Q, Zhang
H, Jiao C, et al. 2021. Review on global CCUS technology
and application [J]. Modern Chemical Industry, 41(4):
5-10.]

JiFE, WNGR RO SE, AF L2019, P E R AR
REVSIH T B HE T X 22 5 B2 R R R 0 A (0], 20
LENEE AR, 19(3): 954—963. [Zhou J, Shi X C, Zhao
J'Y, et al. 2019. On regional difference and influential
factors of carbon emissions from direct living energy
consumption of Chinese residents [J]. Journal of Safety
and Environment, 19(3): 954—963.]

Aepte, EE IR 4R, 552021 E AT L BRIAIE |
Tk b Y K R BB AR ST (7). 0 70 PHEE S5 IR, 37(3):
9-16.[Zhu F H, Wang Y S, Xu Z, et al. 2021. Research on
the development path of carbon peak and carbon neutrality
in China’s power industry [J]. Electric Power Technology
and Environmental Protection, 37(3): 9—16.]

Allen M R, Frame D J, Huntingford C, et al. 2009. Warming
caused by cumulative carbon emissions towards the
trillionth tonne [J]. Nature, 458(7242): 1163 —1166.

Brough D, Jouhara H. 2020. The aluminium industry: a review
on state-of-the-art technologies, environmental impacts
and possibilities for waste heat recovery [J]. International
Journal of Thermofluids, 1/2: 100007. DOI: 10.1016/j.ijft.
2019.100007.

Chang Y, Lei S H, Teng J J, et al. 2019. The energy use and
environmental emissions of high-speed rail transportation
in China: a bottom-up modeling [J]. Energy, 182:
1193—-1201.

ChenY L, Wang Z, Zhong Z Q. 2019. CO, emissions, economic
growth, renewable and non-renewable energy production
and foreign trade in China [J]. Renewable Energy, 131:
208-216.

Das S. 2012. Achieving carbon neutrality in the global
aluminum industry [J]. JOM, 64(2): 285-290.

Du G, Sun C W, Ouyang X L, et al. 2018. A decomposition
analysis of energy-related CO, emissions in Chinese six
high-energy intensive industries [J]. Journal of Cleaner
Production, 184: 1102—1112.

Guo B, Geng Y, Franke B, et al. 2014. Uncovering China’s

transport CO, emission patterns at the regional level [J].

DOI: 10.7515/JEE221025



700 HOERIRIE 24

Energy Policy, 74: 134—146.

He J K. 2016. Global low-carbon transition and China’s
response strategies [J]. Advances in Climate Change
Research, 7(4): 204—212.

Jiang K J, He C M, Zhu S L, et al. 2021. Transport scenarios
for China and the role of electric vehicles under global
2°C/1.5%C targets [J]. Energy Economics, 103: 105172.
DOL: 10.1016/j.eneco.2021.105172.

JinJ L, Zhang X Y, Xu L L, et al. 2021. Impacts of carbon
trading and wind power integration on carbon emission
in the power dispatching process [J]. Energy Reports, 7:
3887-3897.

Johnson J M F, Franzluebbers A J, Weyers S L, et al. 2007.
Agricultural opportunities to mitigate greenhouse gas
emissions [J]. Environmental Pollution, 150(1): 107—124.

Juknys R. 2003. Transition period in Lithuania— do we
move to sustainability? [J]. Environmental Research,
Engineering and Management, 4(26): 4-9.

Li R, Dong J, Pa L D. 2021. Driving forces analysis of CO,
emissions from China’s electric industry based on two-
phase LMDI decomposition method [J]. Journal of
Renewable and Sustainable Energy, 13(1): 015901. DOI:
10.1063/5.0027231.

LiY M, Zhao R, Liu T S, et al. 2015. Does urbanization lead
to more direct and indirect household carbon dioxide
emissions? Evidence from China during 1996—2012 [J].
Journal of Cleaner Production, 102: 103 —114.

Liao CY, Wang S G, Zhang Y'Y, et al. 2019. Driving forces and
clustering analysis of provincial-level CO, emissions from
the power sector in China from 2005 to 2015 [J]. Journal
of Cleaner Production, 240: 118026. DOI: 10.1016/
j-clepro.2019.118026.

Liu LN, QulJ S, Clarke-Sather A, et al. 2017. Spatial variations
and determinants of per capita household CO, emissions

(PHCES) in China [J]. Sustainability, 9(7): 1277. DOI:

DOI: 10.7515/JEE221025

%14 %

10.3390/5u9071277.

Liu Z, Guan D B, Wei W, et al. 2015. Reduced carbon emission
estimates from fossil fuel combustion and cement
production in China [J]. Nature, 524(7565): 335-338.

Luo Y S, Long X L, Wu C, et al. 2017. Decoupling CO,
emissions from economic growth in agricultural sector
across 30 Chinese provinces from 1997 to 2014 [J].
Journal of Cleaner Production, 159: 220—228.

Ouyang X L, Lin B Q. 2015. An analysis of the driving forces
of energy-related carbon dioxide emissions in China’s
industrial sector [J]. Renewable and Sustainable Energy
Reviews, 45: 838—-849.

Peng T D, Ou X M, Yan X Y. 2018. Development and application
of an electric vehicles life-cycle energy consumption and
greenhouse gas emissions analysis model [J]. Chemical
Engineering Research and Design, 131: 699—708.

Tapio P. 2005. Towards a theory of decoupling: degrees of
decoupling in the EU and the case of road traffic in
Finland between 1970 and 2001 [J]. Transport Policy,
12(2): 137-151.

Wang H L, Ou X M, Zhang X L. 2017. Mode, technology,
energy consumption, and resulting CO, emissions in
China’s transport sector up to 2050 [J]. Energy Policy,
109: 719-733.

Wang J, Feng L, Palmer P I, et al. 2020. Large Chinese land
carbon sink estimated from atmospheric carbon dioxide
data [J]. Nature, 586(7831): 720—-723.

Yang L X, Xia H, Zhang X L, et al. 2018. What matters for
carbon emissions in regional sectors? A China study
of extended STIRPAT model [J]. Journal of Cleaner
Production, 180: 595—-602.

Yu Z, You W B, Agathokleous E, et al. 2021. Forest
management required for consistent carbon sink in China’s
forest plantations [J]. Forest Ecosystems, 8(1): 54. DOI:
10.1186/s40663-021-00335-7.



