(I

485 H5H 20264F5

2026,48(5):1077-1088

Resources Science
Vol. 48, No.5 May, 2026

S| ST Ch RIS, B . B i SR S TR T Y 255 0], BEURAL S, 2026, 48(5): 1077-1088. [Ma G S, Duan M S. Review
of carbon footprint assessment of coal products[J]. Resources Science, 2026, 48(5): 1077-1088.] DOI: 10.18402/resci.2026.05.04

B 2R 7 ik 8

T PE b W 3R 25 1d

RLRE A -%UZE&‘

(iFfe K 3R IRIB 2 FFF R, b 7% 100084)

W OB MRS ZLEPEBREFLIEN ZRER AR T S h A R B sk R R AN R T s
MR AR A Al 5 T4, 2 X P B LT E Rk 2 R A BT B R LML RRR, KRIARET R
BT et A R B AZ R E BHEAOR R T UBROAAE R SRR T BE R T S BRI IR AR AT R 69 LR, SE T T 2000
—2024 4 & A A9 22 R T A 4 B IR0 69 B R R RS AT R, R ILR RV AR AT MR R AR R T R A B R A 69 ) Ak
{5 RGIAR KB RRE LARIRGR—S, S A, R B R CGLR )6 b %8 2 iE 2 F B %, 440, 3F
SR P KA I A9 “RE BE B KT TR B R R T (31.2 kg COLe/t) B 4K T 67 E BT . (314.0 kg CO,e/t) F= 1 B (3
KR Fik 499.0 kg CO,e/t) ¥ Z 4 5 sh s, BE 5 3% 35 3] K 1789 BT i (19.8~835.0 kg COLe/t) 55 “ 3% 33 27
é@@‘éi:’i(ls% 4~2988.1 kg COe/t) ZFHE KR, AT LR EZF—FT ERBRTHRNERLHRE, S —7 @

FHR T kAR, KL —F ST RRAFFR G4 1E | R AT F R RR R0k
%Tﬁ%%vﬁ%ix&ﬂt ER O RBEFI SRR, A B N R E S s R AR 6 R AL A AR
BT HRAFH AR E T @R T AAFRG R LA T &P B R sk R 45 77 sk ey L, Ak

) BE % = o BRI A ﬁ-%}uﬂl ATV W G ) Fe BRI B BRAR A0 SRR T R U

R R T e AR R A B B IR
DOI: 10.18402/resci.2026.05.04
1 5|8

o A BE TR MR R S5 R T DU 32,2023 A
FE]HRE % T 9% 7 BE VR T 2% B 11 55.3%" MR A IR
s v [ 22 0% % R R ﬁﬁéﬁiﬂﬁiﬁﬁﬂ“mfﬁﬂ% gén
RRIAC S IO, AT 7 v [ e IR 25 44 v o 8
B3 VAR ‘I%ﬁﬂ@jtﬂ*%%ﬁﬂﬁﬁﬁmﬁ/@ﬁ%,l
U R SR AN BRI 5 R 1 [ B, 3 i 17 7™ B 1 A=
AP T e AR = AR, 2019 4%, e i
FH B0 R HE L 5 R IR ES T EHE A 80% A2 AT, I
HR IR BT AR T 2 54% B MR, HERC T 3T 40% 1)
AR, SRR R AR L e R R o
7 I e HE R R AR EHECR Y e (CHL)
i R RS 3 CH, HE Ak B i 19 80% LA 1, 24 i v [
CH, S HER 1Y 1/31,

Y5 B EA:2025-04-10; 1&1T HER:2025-10-24

s BRAZ F 5 B AR

ST R DABE S T B A [ SRR AT
S HL 7 Ml e Y o 0 AR R B 5 2 1 B K U i A
FIBRBOOCHE™ o TG JAE 7™ il 2 A i o S0 ) g J 0
SE UM 7 M B e HECEA i A ¢ 7 M B A1
i 5 TR R A MR B o 7™ i B A 38 — JBEAR 7= il A
JEREREAR I AR 7= il i B T O R SR AL B AR
i JL 9T PR O A A A AR B R
7 i 2k AR BR K P B E AR AR AR, LA
R Tt 5 2 P Lk 5 ) o AR SR 1Y 22 o ] P 8 Bk 52
BE L2 BUAORS 7 i e RSB A 0 S BT R 22 11
ORI 15 [ i Lt R 7 it e A2 T8 4 A ] 3L i
&iﬂ%iﬂ? ke 12 305 B 1R o 52 5 AR M B 4 ) T £
o T R LA R SO R TAE A AR
%JE\ﬁi‘EJ?M"éJi%ﬁmmjwﬁfrﬁﬁéﬁﬁﬁﬁﬁzﬂ

TEZ BN SEI, B IV M R 58 7 N REIR 5B . E-mail: mgs22@mails.tsinghua.edu.cn

BIAEE  BORES, I BV N BFSE 5L, 5T 1) A il
SE BT U ERIME S AR S

AR HEEL R 5 i . E-mail: duanmsh@mail.tsinghua.edu.cn

hittp://www.resci.cn



1078 %O R A

M AR R . DU A A 3R 1 LA B TR ™
At = A 7 R R AR BT B AR BRIk
JHE T 7 it il FES 00 A R ) R e e 3R PR 1 2
P AR A B EC A 7 e 2 30 P SR R B o 7 R
JE I AR I T UM SR €8 R R 8 4 il A5 2 b
Yy  AE A0t 4 R R Gt i B v i 4% EE BAE
o TEUCTE 5T, il B = il e e il A B bR
TR A% SA v ] P e 7 ot e e 38 2 > T AR 20T A i
P H R TAE . AR, [ N A2 3 R A e 7 ik
SR TEJE T S HAS R SR A 7
2 BN A R AR —E 22 5% AN FIEIE Z 1A]
BT LA BT AR GEIA 8 25 E LA il Ve 4
— [ HRE IR 7 it i R A SR AR B R AR . %
T AR SCR G T e b 0 2 i S B 2ok AR
FEHEOIR , I3 TXF 2000—2024 47 & 3 (1441 2 3C
FR B IR 20 B 1 R Al A2 30 A DG Y ) IR 5 A
FE L TEICERA AR T RIS I B, LU A A
PR it B A2 0 A% AR 9 B TR RN 1 1Y) 5 3 B it
27 | R I oy v 7 il R D B R ) I e
FIE e 7 di il J2 A2 AR E ) SR SRR 2 2 2%
2 SRR b BRI T iE

T J S o 7 i B A 300 TF-Ay 5 2 R e L 30 A%
SAL 1) i R e v A i D 9 B
2.1 R ETAZETGE

e /2 300 A% B8 S AR HE O -k BT
2 A B AR HE R P i BUR TR
AR A% 17122 51 2 (IPCC) #2438t i i =5 S A HE %
5 A R T sh KT 2 5 Ay
T SRR O HEBOR AR T IR N, A A HE
TR 7= AR A Tl AR HE R % T TR R A
5, AFL 38 AN 55 A 7 I HEC, ME LA T B B
i 2 2 i T B A s HE O o A H L (Input-
Output, 10) i & [H £ 57 2: 5 Leontief 1] 37", H — 4
A HERCEE T DA AT A ARl 7 Y
AR FE R B 50 A TH AR R B AL B — A Ak
1 EL A HE RO R, VR —Fp A BT A%
B A S T E R K AT A5 0
)2 T PR e fe 0 Ak BB (X DA A2 7 o S O R B 1Y
T J2 0K A AR PEAL 75 5K o 2B A A PE AT (Life Cy-
cle Assessment, LCA ) J& & G5 PEAG —Fh P2 fh 1% shak
I 55 75 FLHE A Az i o 30 N BT 48 AR H O PR B

hitp://www.resci.net

25484 5 51

T AN A VS A S ) i, TR e R TR AR PN T
S A AR A B e R A B S
0 R 2 2 i I B0 A AR i SR DS e D
FZE g B 4B LCA IE FH T Mridoul 7= fi
F G0 BB L, BE S B i JE AR 3R ) B ¢
oI ANAD B 1) 4o B IR 2 SR HE TG 5, 2 i ik
SR AL FE BRiE AT AR U (1SO 14067 ) 77 B2 LAl
0 A e 7 i il R AR AT I k. (EAE MR
B b AR R LCA B AT I I 2 4t L
()R A 25 S 3K D BE B RN ™ it SCROR A= i
Joi) 10T B A IBOME B R A G ] APk AR .
F LA e AR SR ERIE T LCA 7k I IF9E SCRkAE
REERXT G, RS R AAE A T ek S 1A
S50 FE U R 2% S OGN R 5 T kAR
B AR e i JE I8 A% SR Tk 1Y) o8 1 PR TE AL 1R
HEFES AL
2.2 RSBV d A EA

FE 7 b R IR AT R UL A% B AL
“NFRE BT A AR R B BOE " W2, o B
27 (it 8 A3l A2 30 A il 3 o ¢ DR 1 31 R
17 R T AR AR IR 7 i ) A
T H T AR L0 2 i ik R T AR 5 < AR
I ) BB W) — A AR 7 S TR B4
FVAE A A 2k A8 38 FH T 18T ) 2 s FH P 80 2
(1) 7= it i J A% R o R AR R, A A T
AR5 R S AN B B (L 1) - il B RL FIRE TR AR B
Bt B A e B B i o Be R B B LA i R
Qb B B, B B B T B R P T RE Y
it B AL = AR B HE R

il B 4 R R R T AR IBUIE: HE BE A= Y
SR B R CAnAi AT KU T T A ) AR R
1 IR s A R

IHE e M P AR I T R R S P AN IR YT .
BRI R I e G IR N LR SR R EE Az 4 ok
R o AR Al IO e 9 U T Ak B A8 4 SR TR A
F RITRWiAh a0, T IF Rl i b i ) b R
FEHE A5 R B, 38 H LTS B 0E R A8
RAHEK SRR, BRI R B E S T Rz -
() - 498 A A R S e AR IR e e R 3 R AL R AL
PG SR sk HEE b BARE R R
BESE R ALK B b2 55 07 vE 0 TR Y



I [N A - R A B S AL W T £k 1079

202645 A
—l ]
bR T
M N
wpvrs PR NN
WEpevkit
o o e k] | [ mew ][ g || v ]

BV | - | e | e | A |
U R R SR FR | ssmme
N ~ )

. R )
Y
e

B1 Bx-meEaEBREAR

Figure 1 Life cycle system boundary of coal products
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Figure 2 Distribution of carbon footprint results of coal products in existing studies
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Table 1 LCA method setting and results in typical literature on coal products carbon footprint assessment
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Table 2 Scope of system boundary in typical literature on coal carbon footprint assessment
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Review of carbon footprint assessment of coal products

MA Guosong, DUAN Maosheng

(Institute of Energy, Environment and Economy, Tsinghua University, Beijing 100084, China)

Abstract: Coal is the primary energy source to support China’ s national economic development.
Accurate accounting of the carbon footprint of coal products is the basis for promoting the low-
carbon transition of the coal industry chain, as well as a key requirement for supporting the
construction of China’s carbon footprint management system and addressing international carbon-
related trade barriers. This study summarizes the life cycle of coal products and their main emission
sources, and reviews the current status of research on carbon footprint assessment of coal products
based on a systematic literature review. In addition, 22 life cycle assessment-based research articles
about coal carbon footprint published during 2000-2024 are compared and analyzed. It is found
that there is significant inconsistency in the functional units, system boundaries, and data sources in
different studies, and the results of coal carbon footprint show great disparities. Comparative
analysis reveals significant differences in coal carbon footprints across countries (regions). For
instance, cradle-to-gate coal carbon footprint in Australia (31.2 kg CO,e/t) in some studies is
notably lower than cases in Indonesia (314.0 kg CO,e/t) and China (up to 499.0 kg CO,e/t).
Moreover, cradle-to-gate (19.8-835.0 kg CO,e/t) and cradle-to-grave (1526.4-2988.1 kg CO,e/t)
carbon footprints of coal differ substantially. The differences in carbon footprint results are due to
the inherent disparity of the research objects, and it is also affected by the differences in specific
methods. This study further compares and analyzes key issues and assumptions that may affect the
carbon footprint assessment results in different studies, including functional units, system
boundaries, inventory data sources, and impact assessment methods. On this basis, this study
identifies the limitations in existing research and proposes recommendations for improving the
carbon footprint assessment methods for China’ s coal products from the aspects of methodology
standardization, process transparency, data availability, and sample representativeness, which
provides scientific support for promoting the formulation of carbon footprint accounting standards
of coal products and the construction of carbon footprint management system in China.

Key words: coal products; carbon footprint; life cycle assessment; carbon accounting; carbon
emissions
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