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ABSTRACT: The construction of China’s carbon market
begins with the power generation industry, and electricity
trading and carbon trading are closely interrelated. Meanwhile,
the clean and low-carbon goals of the new power system also
require deep coupling between electricity and carbon trading to
facilitate power-sector decarbonization and green-oriented
transition. This paper analyzes the mechanisms of
electricity-carbon coupling trading and clarifies its definition,
then summarizes the commonalities and characteristics of
existing research to provide a reference for future work. Firstly,
trading mechanisms of carbon emission rights and tradable
green certificates are introduced, and the current status of
electricity-carbon coupling trading is provided. Secondly, the
multi-level coupling mechanism of electricity-carbon trading is
analyzed, the basic concept of electricity-carbon coupling
trading is defined, and typical trading patterns are discussed.
Thirdly, the common parts in existing research are summarized,
and a general model of electricity-carbon coupling trading is
built from the aspects of market entity behavior and transaction
patterns. Finally, typical research topics of electricity-carbon
coupling trading are reviewed, including individual
optimization, market equilibrium analysis, and mechanism
design, and prospects for the future development of
electricity-carbon coupling trading in new power systems are

given.
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electricity and carbon trading

Yo, BB SR ENYEARET, Bk
PR RS TR SR AR O R A
A0, XA RS ATATESNRE], BT SE
WA T L R 27 HE S Bk

Hk, WOWETE E, S5 ErE R T B
WG I E . BARMS, RSP EP A
B, mmEkEaaRE, #EEERAERL
Xt F AT A 2 5 DR Sl
S ECRBK T L BRI & S Al e A ST

B, FRMJZH L, BORMERA MR T B
GG . BRI B IR BOR S A, 1
T3 M Bt 2 BN BUR A B 5L, BURZM
e TR T A S e AL, fETT
BU . FARAT R DT 5] T HBRAS 5 KK B 3.
22 HKEBEXSHHES

N HELR 52 5 4 A BILEE R 5 AR AR (1 47 3 A S
K, B A i fE 5 AR SR = S ARG
FESERE A, A BRI A LS " BIAEARMAL S
s Ay HL R S A BRSO, B[] )RR Ry i B T
FE. BbAh, 2R YT H ) T RT3 DL
iR E, Bk “HBBEELS” MEEARHY
R NEF M. 51, ACK “ B
57 (WA e SN RE L e R S R 3
B RCRIIE R EM I I 5 5IRAE 5 .

B2, ARHE 2.1 ATREA ML TR &SR R
FEAE A2 TH ) 43 R 558 55 A4, B
SRV R A R AR, I 3 BT

ST AR R, AIERE R M “ Bk
A7, Wl 3@fFis. B, AWM. Bl
SRAL MATIEAT, ESEN AR, T HIE AL
JEHTEE B (H RT3 344 DL E S Sollcas B
KACH B bR, DUAEF= IR A FURRAR & W B 2

VAL SR EIRIT s,
EERhEERf. HEFERITRRS

() FET DT BARRFERIRE S

HEERESES

(b) F=F BRI RS &

B3 RRBAXZMHARER
Fig.3 Two typical forms of

electricity-carbon coupling trading

K, G LHELAE RIS T RS, (A5 AL
DAETTHIEATE R EIARILH AR AR IERT . 71X — 4
EERART, AT e B HBRAR S5 S B L 0T
Y. MW S E. R&BEERG R, H
R IR IO HIZZ 577 b BbRgita . s M
WU, B T BT I OMLAN TS T PR KR DR
AT 1.3 FHTEL A SEIERT 7T TAR R AL 1 I —
AR BOR -

SRS L, AIEACE BT 5]
ME”, W 3. BARR, PIBSRTESE S
G, WIS AR T 5 A2 T S L R T B R
Bk, Bl E PIM 7 BRI AE H AT ST
Iy EARHUH RS OBV OG AS, Herh st A & HETA
WA, 5 CHRIE” A, “51 S F i
FER AR ERSE R LR T A &5 5. MAh, B
I HIBC AR E 2 52 B SEFR R, 5
BRERIER TP PR E VIR, X —
R 2 nT MR F B T S AE AL 2 T ) LRk, (2
A B By Fri 58 AL S5 77 A

DB, o SRt 2 BT AT, G
RHEIUE N LR “HRME” AEERE,
7 TARRR T s i e L = AR S et
G EANP B LA R AR A R I
PP BT A 2 T R
B, A 4.3 T T VRAEREL. BhAb,
I S HLRR A 15 5 7 FF A R IR T H A B A R
RUFIFAE Hdl, CCER. SRHLGHESS A S AR A



15 M

LA ) RGN I 55 S BT 5757

AE G IHESE 2 e SCHR[34190 T TR E BT 7. B
T AN ERAUE T 37 22 (8] (O BREN AL B, g 222 PR R[]
BIEVERIR 1L, B, SOIETI R B ER, B
BRI A HAT S
3 HKMBERHIIEEZIE

AT FBRAR S S S NV BT, AELELA
WEFCRISEIE P2, V2020 I L BSRR 15 58 B 1) — JBOASE
Mo HEEE, ATIRMRN— BRI R 2.2 55
SR AT« BLBURE I R R 5 RS 5
M, AT USRI R 73 RS & 58 5
WHFRIBEAMES . FEATI T, “HAWH/ALS” X
R RE R 7.
3.1 TIAEMRI B

G317 Ll SR 1B N (N 1 WA e s
THFEZ A L 5 T 3 B AR S T O T AR
&, i A 2 By BN IRAIRAE, Ut A AN
e AR

T3, T AR BRI P ] 2R
TERRHEBCRI 5. ek, AT ARG AR
TRRAE B AL R b B L 8, B th— ik
WA A AR TR 1% 58 Kb,
H AR BT ST R g N (1), B
BT WE i LA SRR & B T 5% T
B ¢ th 77 P (TR LLZIN BUIIN K 7 #e500h
R L) IR AR BB IR ef

T
B =Y B)T 0
t=1

CLBRIGEHLEE 1, Fook R S ig 4T 1
P TR R R BRI, B e S2BR b RS
B TR AR AT o AELTE SIZ IR HH H TR A 1 Al TSt X
DASREL, —f0kr e MVEH 4, TR NEMRE T
SR BN R B HE RS . A b, R
B A8 B W 7T R SR H X R 7 SR T E AL R
FL AR HE I -

XTI, fEEEmHEGE L EATE I
FH R HE, HR] BEA7 72 5 F B iR & A DS I ik HE
T8 anEN R AR = Aol B EECR B ek AR = T2
MAERH AT N, DURERAR P2 ik B2 A e 29 3R v 4l
Wi, HEBETY TR B HE R P A A A PO,

BEAh, a2 R B HE, DU AT X B
) B HE R R B (59T VA4

T
ES =3¢l P )
=1

e e, AP k BTTETT AR BE (9 F A B R
SREE; BN B R

AT BA B SRR R R s, AT
B HE IS P e DURAE FH AT AR B FLHE 3RS, T
SR S TR AT . — 7T, R RAKE— S I ]
PN IR DX IOA R HE T A L B ) 3, D H T g iR
R LR 2 P2 5 SRR THERY ST,
W] DAz B HFTBOR 23 A B VR 18 Bk HE TR B F 70
TRIOEERS, IRA5 S RS 4010 1) L B HE i e DT
BRHAFCRARE R FE T i1 I R 34 450, gt
S5y B2 T i B0 L DB HE TSR k1 S B
AHBURLIE B AR &5 5y B A0TSR )RR -
S5 SN A T BN S B A I R Y, B R
FH F BB BB T EL BRI 75 SR g REATL ) 512
3.2 WRECHIMNELSEH

FERRBCAR IR UR /3 b, BB 8 2 B0 4
PP AT B R . LB S K A, LA
i AT e B 45 B3 E -

T
CEAth _ h pth
AN =Y e Pt 3)
t=1

A ed' Ak % FAT Ml PR S AE T HE AR

XTI AR RRIENLA, BT HAE T 4l
1l P R ) 2 A, AN BRI AR BRI A . 15 53
— 5T, A FAERRIENLZL AT LURYE B & S2hri B
F, i P AT A 2R 7Y 8 T A8 G Pl RN E BGIE I RAE
CCER %%, W= (4)H=:

A =S g P *)
t=1

et AFCPR Ry A AEUEHLAL AR R
P R HVALEEI B ¢ (SEBRIH ) a0 9 A0 AT

A BB HL R T F AU (R S
A 132 AL T LR S T 8 o i 5
FEA OBGIE LSR8 i i, I i3 32 5 979
R R A IR B R . R, WF
7 T PR A BRI R R
FIRGIE, DU IR B A 10 AT, R, B
SAZHIE S CCER 1 U AL, PR E R 7
RIFIHUE], JCHISTAAE % . GHIEEH T RPS
HLAIBL, D S5 SRR S T ) T 162 U



5758 ST £ N =< 1 R B =3

45 %

g%k, CCER JEH T CET LA E L), MLk
TH— € LBl e, D 7R RS BRI AL
o IbAh, SEHAS SR EIR IS LA b B
MIESAT IRAE 5, H&E. CCER f7A{ERH &2
5, A TAEXN T B 50 “IERG—" B
A FEAFAE S B, [RUAR SCAARELRH OC Y 25
25 FE F F A T B HE A 5 AT, AT AR
Bert F H U I EC AT AG S L, SRR [41] 48
TARIUBRBCA AN SN DR T 2, i AT
] G, 3% C A A1) U6 73 T
TEBRBCAE 4% b, BER T 3 75 EAR I
B 2 EL AR 450 FH R I 1D B HE TSR 22 HE Bk E A0 1 A8
5 VLSE A TR L) . LLKCHHLALU NG, HAERS
SR P AR T v E g0 -
CP = A’ max {0, E" — A°F4™) (5)

/1’.CEA’th — A%EA’th +i(141(’:tEA,b _ASEA’S) (6)

A A, B AP %ﬁ@ﬁ%h L4 i 728
ZYHA P B SE PR AR U B B LR BRI AR
E@%ﬁ%%*ﬁ*@ﬂbEﬁ@%@ﬁ%ﬁkﬁﬁiy
RAMEX G3)e 2 SEBrHE ORI FUATRE A =i
TR 52 BITRAZ B BRI AE ST, — MR BN Tk
CP. R(6)FRMANLAL i JBLHIRFFA RIS RS
146 T B2 BB 240 i b 25 i BB AS B B AR o, -
B b Al s 23 ARER AR R B AE T 3 v (6 AR
S SR,

#7518 CCER M ML KA AE 55, Tk HiAL
ML ES RGN, (8). Hrfr, 47RO
FNLAH i BLIIARFFA ) CCER &, HARHET
AREH(O) KL, AR X(7)FHEL AR H
FHEI BRHE AR ) A7 ™Y KR 3t 7 375 e
HEREC A — 52 LL Bos 11 5%

141CCER,th,v — min{ACCER,th’IBOEI_th} (7)

o i}
Rty PENYIN

_ it Rkt HBOmHIGHE
- v .
REIEIE  P— TS

-

_ HHES R BB
RIREER QP Hbiads

Czp = 1P max {0, Eith _ AiCEA,th _ AjCCER,th,V} (8)

% & RPS ML R EHIEAE 5, WA 5
WAL, BEL AR P. Bikck
Ui, HLJH B 2 AR R B SR B T R (6)
BT EAT VL, TR BRI S0 SR B (v
()R] P AR REVE T g ) AMIS T B L N e H i &
) — 52 Lo, 75 DK T 71 3
3.3 HmRXHMELRERERN

TR AR 5, T S5 P A
W, DA R B B IS AR AR E bR

INHEHREETY, KENHNZEAEE —K
ST I L K BB SR TS gE A, F P
2R WA — M 5T P H AROF 98 25 T FE AR« A Ry
FoRnEM § NS HHB TG LG ES, WK
A5 T gEa U — T 3498 :009), BIFEH
DI 3% 5 A WA O Rl B ARA5 FE R A S B R
T SRR IR AR T AR R AE 5 BT 1 28 5 RS (L 45
TN AR A H UL 2R ) o

R=R,—C°— Z(ﬁtCEA bA, EAb ;LCEA sA,CtEA,S) 9)

o A, R AR B BBk T 37 A 0 0 ) N B HH 1)
ks .

HHEEEEHIE. CCER 22 %), I 75 BAE S as H
Bt A2 Gy A, TSR 2 77— It
A, 3 T HR NS Op L 1) 3 40 57 100, 481 % € CCER
MFTEAESL CP MTH R, B IEERIE N REAE L
28 8 in RPS AL 1935 29§11 300

BT FRWIEERRFEERZIE S 3.1, 3277
25 HIAR IR LIS, W] LSS R BRAR & 2 2 h A4
T NEEL, #E—20, B S A5 PRI
Hos O6F S HH I L) 5 A0 A ORF 2 8 i L) 6 B A
e J7 2 PR IA I FUAN N 3 AR,
Kl 4 fros.

SIS D
| BT miaEE —
| PR TREEARRE  — |
e A <y |
| EMESERARERER e b |
N J

4 HEHEBERHNEREREN

Fig. 4 Three basic models of electricity-carbon coupling trading
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