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Abstract: China’s national emissions trading scheme will
cover the power sector in the first stage and gradually expand
to other industry sectors in the 14th Five-Year Plan period. The
carbon market will push forward power system transformation
and contribute to the 2060 carbon neutrality pledge. The EU
ETS is currently the largest emissions trading scheme globally,
and has played an active role in the green transition of the
European power sector in recent years. The experience gained
in the European carbon market will be a good reference for the
development of China’s carbon market. This study examined the
latest trend in the European carbon market in terms of emissions
and carbon price, and analyzed the contribution of EU ETS to
emissions reduction. In the short term, the carbon market would
integrate with the liberalized power market in Europe, triggering
fuel switching with less-emitting gas-fired generation replacing
coal-fired generation, reducing the emission intensity of the
European power system. Highly connected EU power grids also
facilitated carbon pricing, resulting in higher renewable resource
deployment across Europe. In the long term, strong carbon
pricing would affect investment in fossil fuel power generation,
divert more investments to renewables, and accelerate the
coal phase out in Europe. Finally, the paper summarizes the
experience gained during European carbon and power market
integration, as well as the inspiration for the development of
China’s carbon market and power system transition.

Keywords: carbon market; power market; EU ETS; fuel
switching; power trading

¥OE. PEEZBATHEAE <P Wk B AR
KIERE, URBAT RN &g B I 28 L2147
A, Sy S IR 203 045 Ak i U5 AN 206 0 4F ik Hh A E AR AE H 5T
ko BKMNBRTTS (EU ETS) 114 H it A 1 K A mRHERL
BEE G R Z X BRI i 34 Ml AT SR i gt (0 2 B 3 T A Y
BB, st FriEmmis T — L kR —Em
R AT RN T S B Ros R, b T %t
W AT sl HE R ek . S f S, BT LI A

R R T s &, sl S LASPRae %L
JEAGERE v ST AU thZ ], A RRRHR AR A R
IR FL R 3¢ A PSR AR P 7 ZR G B HE AL 588 B2 1 AL
o [, e BE R S — R U RIBR B AR A 7, 0 — 2D 45
AR A REIR BRI B . WRIE, IR T e B
URABERE, el 1Al AR REIRAY AR, S IO Al IR AE TR
BORMS &, i TIRMEA R, s haR @A, K5
VST RN Bk T 37 M0 FL D T A R ) 8 v i T
TRV AT AR RIS 7

KEE: Wiy mitidy WMk s R
)

rh [ [ S T A IO 3] R B AR A
KL, BB UL FE AT A ER
el gt , T ERG S T ik T 3 A SBOR S,
RAT T ZAAT M A HE O S A A8 T A e i 55
EZhnfE, 7E2 NG I 2T T X 7 S8l
HE A7 04 I L B HERCE A A iR 5. ThE
TR AR T 520 134EBL 2R Bl is Tk, 50 K
AR, BRI R AUSE B 4 BR A i i
“CopaT” I, HE R T DL A B AT R S il
M, IbRan AL, Kie. BT, B, &4t T
WA, SN 338 5 BIFFL T AR izt 1

HL AT o o E B HE R A 3 —2F, BT DA iRk
RIS S AR A R, X [ S EE 203048 R A HE Ak
IKIEFN20604F A AT HAR BOCHE 2. T4k, MK
PHE AT BRHEC PR N R, 33X — & i B AN FFRR I ik
3% (EU Emissions Trading Scheme, EU ETS). 4k
WYtk T3 7590 19 52 380 e ) el A e Rl i AL AT, Bk



38 2IREE

IR B AR

Fak 1

P AT A% Ik, — 3020 1847 B Ay T 3 O A A [
Wk ZE 200 TT/ A b, (ERATEIR NS FREAR IR 4 Bk A R
BT @M BRI EBR T A B2 R, X
BR[41AIF ST 1 BRI B3 T 7500 e B AR AR T T 7 045
Wi, I LA AR S 2 (] B 22 5, %o P Pl R DB S
Gy i . SCHRLS 1A F A B HERC A% Y L
TR R REMAEIAY, A4 T i Al iy
ME, LUTRE IO, XTRBRTT SN 1L S 2R
BOE R FFBAU T A SCIET R i3 117 37 (14 5 A
JEAFLL, MR rh R 01 24N 5 T 43 ik Tl 3 FH
MR E, HR S PRaE 5 a1
WL 2k, A J IS8 il M i i ff
S R LA AL B HE VR PLT] . fem
S WA T 7068 F ] P e i e i A b b i
Z R ARBREE RL (Y JE 7 o

1 BRiMExThipaR#it R
1.1 BT

K P sk T 3 4 R BN S BUR B B2 A, ST
20054F, JEHEATHA FERKABRHICGE KR, #3114
E Rz T CAFERRE A [, LUK K IR 2
FA, ARSI RO B 11T 47 19 g sk 54 A0 R i
A%, WG AR BEED HAE20204F Fildm 5542,
AN T 11 0007 [ 5 HE s it DA K bR N i 25
o], 7 KR 45 % i E SRR o i LA
WAL 5 (Cap and Trade) WYENLETT, REHER F
PRI & it el & 32l % (European Union Allowance,
EUA), RS R B4R AL 08 (0 45 H T8
2y, AT E AT SO R ST ECAT B T . KRk T
Rt R b D A TR HE E AR e, BRI DR
20204F 1203 04F 75 2 HL20054F 43 S P 2 1% F143%

b (RREAHERCE 2 R R84 “E20034F38 i
iU B 1T 4 7220054 1IE 0S8 T 1L Be (2005—
20074F) . X —Br By 32 B 1 iRaE i IR R 5,
I HIET %2 55 BB S IE . T LARBLAT LT
S B R A HEL, A5 E R 40RKTT

S0 B #52008—20124F, BREUE—58% T
T S R A2 o i 5% T 565 3 1 52 Bl il
AR R O i . B 2 R A 10OBR TG/t
o PRECAT ) LB T R FLAUR 19 90%, T4 10%H
JUAS B A TNSE o X — I A FCAs o] DASE A7 3 T —
WA . s i Ae20 12488 A, (HJ2 HERFRKE

PRI B HE T o

2013—20204F R R e i 37 (1 55 3 B Be o R B %)
MGk SE o, Gi— T 45 B0 KCH I
M, WERRA G — B, 45 R B AN T 2 4
BC 4. PoAia R AR LM il 1.74% (0.381240), Jf
HUSASZ R E AT RAT R RIECA, B SE A RILT
s FF 11 sk 4 322 i 461 U Back loading BU 3R, LA K2 20194F
TR T A e it s HLd] (Market Stability Reserve,
MSR) o 33X SRR B Ry 7 X6 5 >R e ok 0 451 2ok 90 R
FoE kT 5 O R BIL], 22 SR R A 2 A
& AR AR T A 0 A E AT S, RI20084F LISk Y
P A5 L 25 8 25 R HE R AR 1 L e AR )
24%5EE AMSR,  SEBRERAE N2 AEAR BB A2 1
VoK 25 AF N A RRR o DR % B 2 B B R, R
H A I R i 45 85013.8544t. FITLA20204E9 A #1]20214F
8 H R AR S /3,342t

WA T 7 AE202 14F E A BB 4T B (2021—2030
AR, X—r B BLAT R R AR AR IH2.2% . ANERER
WK 20304F 8 HE 2 AR AIRA T HI40% 10— D4R R, IRARL
BB IR 2 . SRABY BOR i — A B BTS2 Y
e, 4 i (A I Tl 5] ) S A o RIS,
ARZEAR R BRI 4% 1, AGRIERS M Tl i PR 54 1
TEA —E W BCAT, IS ALE N AHT 3 4 A R fL 5
G, 5B T RN H R 0T R KRR L A R A e
Pelik. Do “MIER” ZJE, B T202 LAFR H R
Yy, Soita b b RS Sk &2 (UK ETS).

1.2 BRMBTHBINTRES

RO i T 3565 1 B B s AT 30 1R) PR A TR A
RS E T O S a9 SN A NES PR S = 5 S =
SETL R SRR A TS BRHE R, IR L AR L
BEORRECATAS ]l USAE — BB, Jrl4E2007
AERRTCAT N AR L BRI E . 20084F W), A B —i
HITFR, BN AR 200kt AL . B T2
FN20094F 4 AAEHLIFZ IR, Al HER R IR T Fe ik
BO&s ™ Sk o, AT 104F Lok — B ARk . 20184 Rk
WEFGE T MSRAFHUCREUR, W KRt Tt 1
YfE, Al KR Iml ik 22 208K e/ LA L.

MENFTR, 20204E3 1, Bt PSRRI 2 15 5 A T
PR 1SKRIT/t, Al PR Ry B0 4 i 2 1) 52 i) 17 41 65 o i
ORI RV 55 i sh itk o MU Bl 45 16l ki S A A 42 5
OB OISR, WA TR RO R R 203005
Ei SR ES Sul-PiN B UR LGN a7 e DO RN I Ei'e



Vol. 4 No. 1

=K BOMNBRHIZHERNEB I RHIIERLEI DT 39

RlT A 2L, TR TR ARSI . 202047 H 13 H,
WM BR A BT 2 W 30BR TG/, IAF20064F LIS f i 45
L DR A 38 175 2 302 W) 2 55 A2 93 i T s A [ R
{BAE20204F JIRATY RAFAESORR T/t AE A

351

30 -

SETT N

0
2005-04

T

il 1
2015-04

1 1 1 1 1
2010-04 2020-04
T i)

1 20056 RASBRMERTSAINMEES (EUA 12RMHEI%REZ)
Fig. I EU ETS price development since 2005
(Front-December EUA futures)

1.3 BRMBRTHIAHFEEF T

KBk T B w1 AT A R Tl
BT, DARBR BN RS HEC . AR, B O <
B REIRIBOR P 00, AR R BN, el i HE
W ZAE B, BHEREIRZ 3%, TE20194EH 2k
i T RE9% . I AT AT HE R AR B4 %, AH
FeZ s A2 Tl AT 2l A HE R R IR R K
mE2 R, SERRHETTE2008—20124F — P FF2EAIK
THROSUE &, WAL TR R AR R, 2014—2016
4, BRI St Backloading S SR AR & L, V80 T 914t
BLARFASZ . 2019F120204F B AFASZ 4 IR A T ke e
it B2 B b aice, FaRE T a7 R F
flir, ARSRE T RN Lk .

=)
25 —EACl gl

mURJEBEHE = RASR
= AL T — B A R Cap

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
A

B2 20084 LUREGNET 7 & E I THEE R BLEE 2
Fig.2 EU ETS verified emissions and Cap since 2008

1.4 BUMERZRHERAB R

Bt A RN BR T 3 s DAk, — Bk, 5l
i T 1% X T A R LA s ORI e . A
KF, REBOCHRIE SN R K B 7 37 %68 TR e HE ke
B S T —E RIVEHT . WF5E 07 1: B 00 MR
ST A T2 T A AHE R b, DL
PARER T AT o SCHR[ 1O T 46 1 B Be 45 1 (1) 43 Fic
J5e, N REER T A% T 1 ~24C bk 4351
412005 F12006 4 HEHE 8 192.4%M14.7% . SCHER[ 1117
FHH I RGERSHAT /0T, DBk s R v )
AT AE2005F120064F H i HE0.5544t.  BF5E R W fk T
YA R H 147 ll 20054 Al 1 e % H i N B T 2%
(20 TWh), BERRFALHITEIL, 20064F X A10 TWh
IR R L S AR . SCHR[ 1225 T R Bk T 3
WCHEVE 0 BB e M, B 58 R R R 40 1) 4338 1) ik
HEBCECHE B, I\ B8R D e T 450 0 A 22 4T Ak IR
£, 1BATSRTE2008—20164F (Al HE 5 T JR W 5k HE O
1240t B BT S0 HE3 . 8%, AH TRk
W CTERBGE Y AR R IR A —2F, IR
Gl A b i DR e B s AT

2 Bl KR 1 S5 A 6 S fm iz it ik

WU F FE ) S5 R S Aok 2R A, AT AR RR IR R
L Lz 04 e, et s A AR iR IR it i — 2P
REAR T e A W i, e S0k R 308 B T AT T B o
&38R T Eurostat 4 TR, 20004 LAK R % 28 [F
B A L 5 4 LA R HE TR o 20194F, Bk H R4
3220 TWh, 15 & HE 4470 TWh, (5H15%, KT
20004F1930%. M2 T, Bl A AEREYR & HL 7200047
diH15%, Blige & EEI20194E1435%. A%AE & i —
ELRFRFRE I USR5 1 ] G P A% F S T s A
R KR AL HRIEWI BTk 2012—201 54F ] A RS
i E AN SIS, 7E20194F 14 & L EE 700 TWh,
07 H622% . BRI 28 [ 9 flkc HE 5 B8 R A T I, A
20004F Y397 g/kWh T 5120194 250 g/kWho 44
A T 7 0 F T3 AR AT B HE R ZE 20 194F
7.6344t.

D B A AN TR R o S BE R ST T, MG —BR
MH . A201 2 904EAR AL R H 11 37 i 57 LA
K, BRI EIRG SRt iy A dfk, 8 TARE
XY, KEHATTY, [N RS T e L



40 EHEEREEKI

LEEE G ARl

R mRAR (23]

=KL A AR

= = Al 05 T HE A5 B
4000 450
3500
3000

E 2500

=]
2 2000
XK

1500

2
150
1000 100
50 50
0
2019

&3 2000%15!%&5&28&19’]& FE 51 AR BHE B 58 FE
Fig. 3 EU28 power generation by technology and carbon

(=]

o
I\J

emissions intensity since 2000

IR B R, BT K H T SR, SRR LBl
A FEAE RRRES R T e ok TR, AL A
AR T RGN 2 1, T HIRTE T K v s 2 1
FEL R0 AR PH R R 52 . 20 194F, BRI i Fi o 2 1 16 2
(ENTSO-E) FrHm Xk, —3£925 hili ¥l 1 i
LA, FE20184EAY511 hZ T 145, TifE20154E H A
364 ho SULIEIEE, JEHL A BT /N B R 3 R
AR drr, 181933 he

3 EHRE
IR HE

i HE BN B 1 T S A B AR HR 52

Wi AN T S A EL R, 7 0 N e 2 2
AR IERRAN HESN KR T R R L . TEZ T B
B A H g, kR ALALTE H T e i
PRmiA S AREEATHE Y, B PR AR P H VLA
R R AR HL I B L Al R R B8 ARk e L —
2, BT LATHDCHAHE [E] @A, = B BRHE OB AS I T4
Mo TEHL TSI ABRYY, o B BRI RN AT 55
EHEBLAL PR IAS TR SIHILZE 1) A S8 it
FHXTEL N Sl B —E BB, Mo liig KRR
KEEATES ST, A ST PR A B LA AR
bR IR, SEIUERRH A (fuel switching). X
B, BN T R GER B HE O 23 R A I R H /N Y
R, AL T B YER -

3.1 RNERIEBATHIBAINTRF

B X B, T T 3 LA PR AR RS2, AT L
FAf AL . 4R T 2R 0 i it e ik
J¥ (merit order) %k, K4 (a) Mol A2z wi, K&l

4 (b) NFIARRMN Z 5, W25 FEBUBLLE He B Bk
ztxdaﬁiﬁﬂiﬁﬁlzr% A i 2 — B P e I AL
Ao — okt A REIR LA BRI = HLAL AR
SN, BT LA TR ey 4k i st om , A%l
HLA IR A JE v, AR A . BERE A M4
BEAR T RARA, H B & A (TR 5 AR Wk ™
AR B 45 R B e, ML RCR MR T REEHLLED -
SRIIBILZE ) — B2 WA B S LA, S T A i, —
JBE R IR T FH o

TESIABRAN Z /T, E4 () Rymfriisk BoR,
WAL R PR vEPLAL . eI AN Z 5, E4 (b
H LT AL A o W R R e 4 8 T Ak e R R FL I i
PRWAS, R MEH . SR ARTLL . AT R REJR AN
W MLZH S FRHE S L RN AZ 52 o T R Ay e 05 1 2
B HER R BB K 20%, SRR M2M52, AL
BRI A B, D PRAR Lk . WA
B A PR A A 1) 5 | AT BT 1T, AR I i i1 B
AR S AR S A PR SA . T FE S, s
IR, BIE4 (b) e @Fisk iR, R
W SRR TS, AR BO IELAL . LA
2SWoTATAR,  RERER & F A N2 208 /M Wh, 15

bR A

Al PR RE R/ 323
B
‘ PRI e

Kb i
(a) 5INTH A A UL JE 00 1 h 2 A i s LAL

b S 2
R AL
e |+ —
gowpek | [
AT AR/
oy
|

Rk
(b) FIAREGTIR HLIEUC e L1
B4 RAMHBREERTER

Fig. 4 Fuel switching in power market



Vol. 4 No. 1 =R

R DR D RHFRE A E DA 41

SR I 2 25BOG/MWh,  SCHL BB AT BAS DU A 10RO/
MWh. B WLERBHLE] B9 5 TS AR B T B HE il 4
TRAGPE A

3.2 HMBIEEERRIEZE

TE I E AR B2 v 1 ) T 35 DA RGBS A e 90
TR IIETIR T, B A5 I A S A HERCA R <
TEI BT i R e r i & b A 584 7. ABR
PTG PGSR E , T RIN20104-k—E
RETFARDE, BREHEHAE20 1 84ERRAT - FFRI 200K I5/t7K
FULEZEAE IR . FE, R KRR GtLS
PR B AR, PEOARMARENS, Wit F%
T RIRHPR A A, BE M RIE A 7 /N A
AR, BT HL T R GE e R sR

TEHR NS, S 227 BESXT I RH
FE A A BRRRE 25 (8] . W A K 22 (clean spark
spread) R A0l 25 < A A A LA SR} il 5
A, TEIEROM 2 (clean dark spread) T Ay EE AV
%l”%ﬁﬁﬁf}%%ﬁizl»‘u&ﬁw‘ﬂﬂéﬁﬁizk s,
201 84F KR BE f R R SR T P SE 2GR I
@Vﬁ‘ﬁz}:ﬁﬁﬁﬁﬁzﬁ‘iﬂéﬂﬂﬂwlliﬁk Mgk, R

SR HL I HPRISA — B, IR A AT T R
f/J T AR 1L ok S O F %) R L PR AR P L
Fho TP AERCR S AR 23 ) B TR
Tk A% 3R

. 50% RS H, ——36%BERMEH —42% BORMH — B %

15
10

-10
-15
-20
-25

HAKINZE/(BRIE-(MWh)')

2018-01
2018-04
2018-07
2018-10
2019-01
2019-04
2019-07
2019-10
2020-01
2020-04
2020-07
2020-10

Il
B 5 2018F RS KENAHRLRHNPERRSENHR
AihE (RE#S)

Fig. 5 Front-month clean spark and clean dark spread for medium
efficient gas and coal plants since 2018
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