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AXFFEE (EU) B 2005 FHETHMRSE— R4 (ETS1)
EERBAETIERBEEER T EEPI REFI % E HELET ol LE B0
2% EMmREALRESEFRNAIARMGTISEREIEE
BAT MANKEREEERBESEEE RAEIEBHZEHRE
MEEXEZEDHFHESNREHRWNLLL - BFS (S5SEE) 1 2030
R GHG R E (R 1990 4 55% H 2 » 2027/2028 Al H BN R 5
B ZM(ETSI) DUASEEXRFTEEMAKMA ETSTHIEF - &
2030 EFM ARG EH B —  EUETS T 7 23 £ 24 £ HZE—HBZ A
MA - BRI ETS 1 X ETS 112 EU B A Z RIS - EU ETS TN RUEKR
BIRFEE(CBAM ) EMEENEMMWE =B - AXERFHEF EUETS
REHWLAIMREE CBAM 5| AR5 - #7 2013 FAREIE M ZHF
MEFOHEBWAPRE IR (BB ) - (AlFES) K (Mg RE
B ) THEENE T E & o #§ EU ETS B PEIGET 7] 2 AL B0 B E B8
WA HELE  DIBERRERA (MAC) fiE ke E 2 k& (1)
G ARG ERERE () BT~ BRFHEHKIE -

Bgs R  BOUREERE - BABER - ISTREE -
IREF A fUEAE R -~ EERET - ABHHE - B
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Bf 28 ( European Union, DA % EU ) 2005 R IEHIT EU HER 5
1l ( emission trading system, DA N ETS ). lb—# &2 EU BRER (R
HEEE) KENIROBETEREZ— - 2B EUEBTS WEIRE - MEREBZE
%52 ( greenhouse gases emissions, GHG ) 1248 - BJ1ERIEEFI R - BEGF O 42
£ ( total emission allowance S{ M & cap ) K ZEI L ESFIESHEMEF DR 75
NEE - B 2005 FLIRZESHERZIWEL - H 2005 FEBRAL 2K
LREBERATSHNEBEAFLANREREEBTEEHNET I ( emission
allowance ) M#2%8 EUETS HEASYEZER EU R 5%ER] 2003/87/EC
( EU Emission Trading Directive 2003/87/EC ) ( European Parliament and the

_I_

Council of the European Union, 2003; European Parliament and the Council of
the European Union, 2023a ) Zf&7E 2009 F EU HEM AR 5 %Al 2009/29/EC
( EU Emission Trading Directive 2009/29/EC ) #& %81 2003/87/EC 1 ¥ — L&
fE1E ( European Parliament and the Council of the European Union, 2009a ) °

H Gores £ A (2024 ) B EUETS1 ERIEE 28 ( EU emissions trading
system data viewer ) BIER BH O] # - 2005-2007 %3 EU ETS 5 1 P& E% ( phase 1 )
NERHMITET 2K ( supplementary program commitment period )~ 2008-
1285 25 (phase2 ) B2 RBERIEHE (RBEAES) B—EEHEHRE
& Rt EU REMEBAFETHE (REBEE) ZHRURE %GRS
( European Environment Agency, 2024 ) 1M 2013 B8 2 2020 F4ERIE 3
BEEX (phase3 ) [EFE (REEES) B _EAER  WKE EUETS
SRMAEZEM - RS HRERASE 1 K5 2 BECSKER EU ETS WEEF
Ah - EARR 2008 FEEATAEEFIBINE - B - B 3 P& R INARERPT
RIEAIRSE 1 K5 2 BEERAVERPIRIRE D —BAVHTR -

FRZE Rl 2003/87/EC A5 10 1R oI A0 - FEBFIESS 12 & 3 BEEREVGHE

V ((REGETES) HAMEFEE - — 188 2008-12 & - 5 —1{EH 2013-20 % ( International
Institute for Sustainable Development, 2023 ) °
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MEFO AT MUERE EU NEERE K SRENS - SBERIRT7TE
RENREZESLARBIMFUELA AR  E—EERHEARBRERSE
AEEFKREEMIEE BERLLBIINE A48[E ( European Parliament and the
Council of the European Union, 2009a )» X EU R AWM I EEREE
B BABRABBNEELS  JEEHMEINS M EEHERR ( carbon
leakage ) IRL k&R EU IRAEEN - 2B EE2H GHG HINE S HE
EXNERGMMEREE  ILEZHRNIIG S EHRNRSEREEN - IE
SN BEUANBSHEEXEREE EU BBEEEZEN®F N BHILES 3 FBERIH
BRERERZE  MATEE L ZEXNEnEELER NG UEE -
MBS 3 EEMNAR R BERAEERBEEXRTE—TNERE:
EILE - 2021-30 FHIEE 4 BBE I REREBRZENRESR -

IS EEEMNEEE 4BER - ARES 2019 F 12 A (BMZEIK
#8 ) ( European Green Deal ) FY32 ) - EU JRE] & 2030 &£ GHG JBEZLE 1990
TR 40% - FEKRA - &7 :E EU MBI R E —EE KT A RE
& - AM#F EU 288 GHG Z R ER A EEE 1990 F18 55% - X EUETS1 4
TERBMZER EMARERABEORZTNNE  HP—EHZ
(k21T E ) X carbon border adjustment mechanism, B N & CBAM )
RIHETT - LESh - TSR E BU ESEF R EMEENEER ETS - WK
ZIB%E 4 MEERMEBFEER 2027 31 2028 F£ERDP LB EU ETS B _%4 (MU
% EUETSII 8k EUETS2 ) ALt - R&EKIR EUETS B 2005 £ 2030 &F
B PLE RS EZRY ETS JhidiE —ERISEZ B AIFA TR ETS A E —ZM( U
N#57E EUETS13{ EUETS 1) ( Pellerin-Carlin, et al., 2022 ) °

BENLEL - AXER &R EUETSI SREHSHNBEIXE - $HHH
EP9s EX R REFIRISk EmAl - REEATKERN GHG &5 - HR S E
FRBAEABRERESAELEANZERMET T - BB O WZE
HARMMNEEREEREREREFISENARARELENW® - 5
BRI EE EUETS 1 BI = EPE B AR - RBIFTsmES 2021 F£#E EUETS
[ EARERELSONBRAREZARS EMRAE EU B E(EUMN 4 & 54 )
A%EL ~ EUETSII ## CBAM NOJREF 2 - £hETRIGRAA EUETS 1 HE
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BEMEFJWARER - ERRRIFEMERAE EU 27 EBIXH 2013 £ 2022 &
MERTE  STFHEWARRERENERMBREEZLLAH - RBUF—
MAE R T EBLAERLEA ; BEMARSHCRREERFRE NN G
RURERAE A NS MO BERE 2 S5, R E1A#)IR EUETS Z
REZEHKHFNGTUEHRRNBEREKE (R ) RERIKMY LRRUR ;
SHERI B A RIS -

A~ %% EUETSI & pF 6 W 3dic ~ i ¥ GHG 48
SR

— ~ ETS BB RS

EUETSI Z&8fF - EXALEZITER 1997 FRBH (REAETEE) FIiE
EHWMIBEEEY  —AIXTCEXRRHNEFTZEARENEEEE  _RE
TS0 NEE BB BE A E M HH - BN BB 5 E
Ei - EU EF 15 BIRIEER 2008-12 58> £LE 1990 F18 8%2 ; AERI
BIAWAKER  EXVERETHETRKEE BEERERNTZES
( European Commission, I\ NE## EC ) 185 EU SEBIHEE 1T ETS * EU
ETS1 7 IEZ0# E ( Bagchi & Velten, 2014 ) AL - 5 1 PRERE B EFPEER -
BHEELNE ( installation ) BEAR LKEBENELBIMEL TR EH WD
BE HBUERHEUEREFZIVEINGOUE  HRBIMER EU &I - 3
HeERmARRMUEZES RN S DUEE—PITH EUR
ENRTEREEEMENERNGTUE - F2BERAFENE Y ETS A
WREERERNRM  BER 1SEERE (REETE) HEERZHLE
BMEBS, MEALIRE AIHBESE 1 B85 2 MEMRERMERNLERE
PRAEHINET O REN M BB WA IERE AT - BREMN EU R

235 15 B2 RI2 1957 & EU BRRELAE 2 - B8 - 2XH - BERERETH 6 H
1973 EMAEUNNE  EWBERERE ; ZMNL 1981 FMAKEE - 1986 EMANEE
FREWT - E 1995 £MA EU NEMH - 2585135 8 ( European Commission, 2024b )+
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250 2030 FERIIXBEINZELE 1990 £/ 40%M B R -

EU $1/1% GHG BFRR 2 - WIF—FYRENIET ETS Bk {F4 EU &1
OB EZHE - EU SR 1992 ERZFAHAERR - ALEE
=2 12 @/REE (LR - B - B - EAF - ERE - TF - #E -
i ZEE - 887 ONTKEREERY EUNERE ) AR - B&A
ATENBRDAR - AU TINEKRRASE ( Commission of the European
Communities, 1992 )+ 325 - Al 12 BRBRIKXE S - LEFIFE - BE - ZFKF)
RAERDERT ETS ESHEZBIUHNKRS ; IRBMELLLEE 28 BU
ETSIRGHER - mBRMA] - BHIEH - #x - OFF - Ul - B8
fih ~ BT =~ RINADE - BEHBEERTHEIEMLEE 108 - X EUETSI I
JFERSE 1 PEERAERINE BEU M 28 B B BIEKE X BT E R E &Z
BIXEMW 31 B - A% 1 BRESHNE 4BE  SENBEXBBERRE - 2
EBEUETSIBEIREES 1~ 2 K3 HEEIBM - EER20200F 2 1 HE 3
e B —FEIMREE EU - [fiTTECR ETS - BHRIZH EU ETS 1 E{FRE
REBH30H -

SBEEUETS IRSMEZRE - 2005 FF 1 BERESHE 4 BEHN
EEEE DRI 25 B2 2005-2007 FHE 1 BBRZRS - iE 25 @
KERAIARY 15 BISh - = EIE 2004 FEMA EU NiER - EZHE - BDE
o0 fufidnn - 7M%E - A BEM K R NERENEHEDRS
10 B - B9 B14E 2007 1A EU RIRMNA REAZEFED - Wk - F5 1
(ERERE—FZ2E EUETS I NEXRHEZTHRZH 27 ( European
Commission, 2024a )° T 2008-12 FHE 2 P& - AIBEBREUNAERE
( European Economic Area, I\ N&## EEA ) “B3F EU BIX - 32 E -5 8

¢ BN 2020 F 2 B 1 BEREE EU - FRRLBATAY EU ETS BRE—ERBINERT - —&im
STABEEE -

CRONEERBERRENBEXRS 30 Bl - 2515 B A - EERIES - fRODFISE - B IRT D -
BSYE  Fx HE EBVED I AE - BE - -FE - QFF kS BEWHE -
BAN RED HXELE UMK BERE St =8 PR OKE - ZAEF
‘EED - B8R BRMER - BT MR
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#ELANA - #28 European Commission ( 2024a ) st FR/KE ~ & K 3ISZ 18+
B 2008 F—REMIA EUETSI ™% - 24 Gores & A (2024 ) &£ EUETS &
NEER LWLHREE  KETE2005-11 FREFRLEBETEN Bt -

KEBENMARTE EUETSI 5 2 BERHN&E—F - 2012 F ; 1M 2013-20 &£
S 3 PEE - BRIRAE 2 BENERS - ZAREERAGER 2013 FHMA
EU - At - 2BE EUETSIE 3R - REE—F 2020 F 2 B 1 HEER
BEEU SN REWBIREERZH 31 B - HILO]R - £ EUETSI £ 4 B
FYARY 2021 & - BEXR EZ2FFAR 30 8 EEA BIRLE ETS I hiFH L H
R5 - L4 - 22020 &£ EU ETS | B RIZE#A IR TR ETS ™35 - 2020 & 2
B 1 HEBRE EU MBTHIT ETS - TN S B ERINBINEF T2 - GHG
BN E%E GHG WEE ZEER - R 7 HENHPAE  8ENBEXRET
A=t -l  AZHFEBHVARNEEETE GHG BEMRES - HELHE
MHFUELERENE  FTEEMRER ETSWHTHS (BERELM) 5
of &R -

- BEREENSPEEZERN KR Z GHG EH

BPIEERZE BU ETS | B R & A - & FE EU ETS 1 PR ERIERFT
AIRREZEBFIFAPEN GHG 1B 7 =% - £5 | [BERIRER ETS F2H
711,000 XEER B EE AR B E T EEFINRISEE - BELEFIRIERE
IRERFIRIARIR G ; IRYDAB R ; &8, SBR4 48 WSECEE
ZEEBANT ; KE- - AKX BEHMBKIBOBE T ; A EAM & #
MRIERNRRRAARAARNEERT  AOAZBRELAMBHNET
B EFRDMA ETS BIEP ; LIENRERIEMS  RTESR—MKE
I MTE ETS PHRMEREZE 20MW DL E - MIFEEESNT 2
—REBERTEHRETMA BETS - NEBAMES/NREEE 2.5 ; KE
ZE—K 500 W~ A—RKEZESOM SHEERR—K 75 B - FIBELK
MBI —KRZE 20 BESETMA ETS P - MBLHRAABIMN GHG 25
— & 16%% ( carbon dioxide, M NETE CO, ) FEUL - 5 1 BT EMHZE CO, -
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At S LB P & ZE SRRV s Al 57 BB O £ B European Parliament and the Council
of the European Union ( 2003 )> IO R - B X/ - BEERFEMK
BHREFARENE A EERLFHEHEAS  TRERASHITHREAE
EIERIEREN NS EBFISLZEZRTE EUETS I RIAMA SRS -

MAE 2008-12 AYSE 2 PEER - ETS MZERIEIPIRR 7 55 | BEERAIEBFISH
HIMEBREETMA ETS & - B - EAEEZES ( nitrous oxide, N,O ) Z GHG
TN#A A ETS %( European Commission, 2009 )- & #Afin 22 1T 88 FT HERLEY CO:
ENEEH 2%-3% AHEIJENTEZ/DLE CO.NMEmME - BEMZE
2 CO BFMZERMNPE LIERWABIN - AL - EU B B MR 2= Fr B
B GHG 7518 2008 49 A EUETSI & ( European Parliament and the Council
of the European Union, 2009b; European Parliament and the Council of the
European Union, 2023b )° X 28 3 BEER 2013 EBIME - ETS MAZERIEEPI N R 1E
Z 87 aluminium Y& EHEW T EE ZHE&KIEY( perfluorocarbon, PFCs ):
S E 8 (adipic acid ) F1SBERE ( glyoxylic acid ) EEBFAI N,O ; A1E

( petrochemicals )+ & ( ammonia ) & {EZ2EEFFIU S A SR ( synthesis gas )
75 & ¥&( aromatics )* & 5&( hydrogen )£ EHFH B & & &( hydrofluorocarbons,
HFCs ) 3i/N&1E8% ( sulfur(VI) fluoride, SF6 ) TNELL—PEERFE B A EU
ETS1 & ( Ecofys, 2009; European Commission, 2009 )« #M - & EU %
TR - % 3 RERME&EE—F 2020 F#E EU ETS | BREUG ) ETS BiE
&9 BU BEIREImTNEHABEMM GHG TNEZEREW ( International
Carbon Action Partnership, 2022 ) °

IE4h - EU BEEB (BSESEHE) ( Trade and Cooperation
Agreement ) AL - 2021 LM A EU £2 EEASE B K o2 B 7 2k 2 fin 22 P Bk
PR GHG - FrilAfZERFI1E 30 B BRI —EFI48 GHG BEE XY 40%-

SEONKEREMRENBERS  B2ittF) - LEAR - (RIDFIS: » 2B IRA D - EEEH AN
CERANE X CEBDEDR SH AE - BE - FE - QFF kS EWE -
FEAN HRED IXHHE UMK BERE - Bt =8 B RE - S
BERED: - Hrgfksx  BRMED MM Minit  HhERKE  JXBLERBPEAR
ZEUEZR - BItSR - EUETS BRIFTEEZERNBE X7 Z EEA PRERY 30 BEX -
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45% ( European Commission, 2009; European Commission, 2024c; European
Parliament and the Council of the European Union, 2023b ; International Carbon
Action Partnership, 2022 )+ £ 2024 £ 4 ALV ELEIMPIEEZELN 41%
#) GHG HFE ( European Council, 2024 ) ® = 54 - & 73E AL 2030 FLUAL
ABEMFF I EU B4 GHG HFERZLEE 1990 F18 40% - SR K EUETS
HMESHEBRES 12 &3 ERRRNEPIHESE B EIARE EU T 2050
E%ﬂﬁ&qﬂ%ﬂﬁ’\]@t‘f T3 EU ETS 1 35 4 BERGEFIRERZE LER
( maritime transport ) 2024 FEMA 5,000 BRI TN EHE R - £M
2027 FHITE EUETS I 4 AT/ A ( European Commission, 2023a; Det
Norske Veritas, 2024 ) °
s oY - BE LB R EAMERANE EUETST B Z8PI8 CO,
HERL - UG - RIS SMSIARERR 2027 £ LE&AY EU ETS 11 - LUREEB LM
ARBPIRTIRBHER - UES - 2026 FF%E - F 2021 F (MaBEREZEAE
&) ( United Nations Framework Convention on Climate Change, LT &
UNFCCC ) Hi¥ZE EU AR 159 EEREEEHZE 7 (RXKPHRAL)
( global methane pledge ) BB ¥t ( methane, CHs ) SR AKEIE ( German
Environment Agency, 2023 ); XS LEEAENMA - MM ELBHBIKNGFIENE
B - fE48 GHG HFE R 2L 2005 F18 62% - BF R AHEERINEEE 2013
FEBFE 1.2-1.3 B CO B E - FA5TEEE 3 BERIRFTHY 43%BFME T
[£8 2% ( European Commission, 2024d; European Commission, 2024e )° X B

8 EU ETS 1 2 CO2 * HFCs * PFCs * SFs ~ N2O - BEAZ B EEFEBHEEN GHG & -
M CH: BREGEBRBEE - XN —REREFENLFAZERARENDEENLR - Bt
HESMMNENERPBEZELEEX  HEASERBEGESERE ; M Co, AIZ2RHMR
BEHMER  LERAZEEEENE AR _BFUELINEERE  ER COE CHs AR
BAE ER CH:HEBRERENFEEAHEE  BEIt - CH4B 2026 EHWAMER 2
& - X UNFCCC R 2021 FHEGBEBUHTIETH COP26 RE ( ZEXFRAN) - 1
MEAXREEESTEE - A - CHs AEALEIEE EUETS 1 BEHBER - TAE
CBAM #88E% ( Kleinberg, 2024 )= 4 - KX X P PTIETERY GHG 236 EU ETS 1 PTiE
HEA—EZHER=RENAE  REEARMEEN GHG EE AR - BRIFEBRA
T GHG BERAERHAEL - bl (EXPRAKN) EEHE CHy - LA 4555
3388 GHG 215 CH4 -
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3 PEERFIA  FERFIMARR Y GHG HEEZENL Co, ZHEM B E - %4
— (BB RREETFMNMA - XHIIEM—LHEM GHG Rl - £F 4
PEEY - PMZEM GHG AN AH - EUETSI ZEE K EUETSII - 28
BREGBEZRE SREMMASHEFIEEREPINEE R E GHG BERIZHE

29 RBATRE 1
% EUETSI %3 Rt dtf i f #4357 hg &

EUETSI R Y 2R ESZERAMMAR - MERIERFIS EZ R
HWEZ GHG BEBMAES - 518 EU ETS | FEMNEHIMR S %R
2003/87/EC ( Directive 2003/87/EC ) ( European Parliament and the Council of
the European Union, 2003; European Parliament and the Council of the
European Union, 2023a ) - lE—#£ 88 2003 A% EUETS I R Sl KR 6
PR BERAEHHEPAEZENELE (LB Mol £ S8 PIRE
S 2 EEA - BREE 2R 2009/29/EC ( Directive 2009/29/EC ) ( European
Parliament and the Council of the European Union, 2009a )+ £t ¥ ( MIZIEE
f#% ) ( market stability reserve,l{ % MSR ) BIR7E ( Decision ( EU )
2015/1814 ) ( European Parliament and the Council of the European Union,
2015 ) SHEREMERITE GHG BFMEEBIA 2 # ( European Parliament
and the Council of the European Union, 2023b ) ; Ho b AW —RIEIE A%
8l Directive (EU) 2023/959 - BEAZE 4 FEE 2021-2030 89 10 £/ - $T %
AEMPAIRENS RAERBANBINEF O£ 10 FE 2R BHFET o]
MEMRELE 228 ERREEARE ( European Parliament and the Council of
the European Union, 2023¢ ) °

SLEBIETRHZHHEE ETS BINFTURE - RENPINZEFEH
MEFOIEMNIEREE  SSHEpERERIG EMPIEEZNS N
WMERANZEE - BEXR L BEE ETS | WitT - SENEBER I RERN
SEEMETOILE AR - VMR 2N EBEF - FERIEMNBELL ; X
EEHEE DN JRE B EUREZE 2030 £48 GHG BEBE
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WIRASSE - EUSHEBEEY ETSINSERE - IRFXNESH EU RN
2027 FEELHEIT ETS T ~ DIAAA ETS 1 RIMZSHWEFIEEESE - HREEM
2030 FRTEMREE R - BLENEHABHAUILEFE - UTRIE—
Al - DR RREERF NIERBANEENSERRERMET
oZRAEHEFEE -

—  AFEETMeEERF TN ES

2003/87/EC ZRITIEHEMBISH M IRRELEE  —5 EUETS
| REZEATEMER  Z—REMEBE EU ETS I HEPHERS -
EE 1 BEMEREBEZDE 5% 2R EI0E - &85 1 B
—FHMPE (learning by doing ) A58 - 5 2 BEERAERE 7 HIMFT oA E -
55 2 PEERBENGET AR = EE 2005 FHEME R 6.5% ( European Commission,
2009 )° UESM - B2 BEERINAG R EBELET I 4BRL A 90% - TNENESS 1 K36 2
PEER B ZER 5%K 10%8IBF I EF 0] 2R B3 & ( auctioning X Hofmann, 2006 )-
AIMEPEER4 T EU ETS 1 HMENMPIEEZAB SN REFNETD
£ FTEEBNZEHEBHZAEBU—FHIE ( Pellerin-Carlin, et al., 2022 )= M
S EMEERZERT EUETS | RO URERSHMETOf - AEAEA -
H4E RSFIUN A% ( non-government organization, DI &M NGO ) AHEE
SREHMED - BOUE BUETS 1 BEBEEEBMWEF O ( European
Commission, 2009 ) °

M 2009 SRR 2013-20 BAYAA) EUETSI 5 3 f&ER - It —FEER ¥ EU
ETSIANE - 2FEEB ETSIRIRNITE EU BAS SRR EIRBEE
HEe WU AN oAENRFELBAIEEREN  B2BHE LIRS
MABE 2R DB RBEIER ; B - 5 3 BRIDGHRGTIOIEER
2,084,301,856 NMEZEFLL 1.74%M AR 2T ( linear reduction factor, BA'F &
7 LRF ) 0B 1E ( European Commission, 2020a )« kIt - 255 3 BEER4ER
92020 F - HERREF O B2 ZALE 2005 FRIKER 21% - B E 2020 &£ EU
BEISAEIRINME LA 20%KEBAERER - L7 ol EU B GHG BEARE®
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2020 B> ELE 1990 FHEMUKER 20% ; U5 - EU ETS | BREEFHRHH
BEMR T EEEEF-_BENERERS  MuUBEEZFE-_BENEARER
( European Commission, 2009 ) °

B%E 3 RBRERE  AERAEFRRERTHETE  RARELT
BMENSERAIEZ MBI RHEEBA - E—FERERA S7T%NHEN
Fo]EZHE IS ( European Commission, 2009 )« HEhibEIE X FHE I
SERE UL EZEEZEELRHK  KEEEERER 1002 ENEEHE
W—El - MAESR 66%eHENSRSE  RNIEMBEIREARRE 1990 F
RENSFABREIRT - A7 EUETSTI ZN - RBEGT ol RO ENS RN EES
A EUETS I RGN E MBI R E E &S ( Hrafnhildur, etal., 2015 ) - mEA
FIERMBERE WA TNEGRMNERER - SEL - 2012 FERBES
—RWEBHIEE - 5 3 BRAEXREHELE - ARENE 2T
B ASExr (782 ) ( default method )+ SERIG™E EUETSI BEEH ¥ —
R MEET Ol R ZE OB EF O IETCIHE E 3R 1 Pi7R ( European Commission,
2024f ) S5SHFE 1 BEERAE 2 BEOKREHN - ARk LERIEELF
RBEMETOI 22D 95% K 90% R RE - ENEIUBERERISHBIN
FoE UBELLNBRAEBERIBEES L FEEREHMAESEARN
(windfall ) - EILEANBEIRFAESE 3 BEERBURER VIS BEKLET
O£ - BEHMESEIEZ EU A EBINEETREBFI 28 NZERIBHIIN - FreBE
FRi8 21 2013 ¥ ABKFE ( gross domestic product per capita, L
NEETE A GDP ) 1B 60% 2 EU A5 GDP WEIX - (A FELBZRE NHE
BEREHINET  BEEXKE 2013 FEUESHZE 70%NWREBNET O
£ £2020 FIEHRELEBIRIFERZE 0% ( European Commission, 2009 ) °

BYELHRRENNAURETZENEFELEERENEIRAL -
THERAEFFEERXRRZENSHNGD  EEELERXBUBKERES
TEERRBREHOENERES  AREELSS  REARENSERR
i, BRAFRMEERREESFIEAGAREZELFIIRAE ( European

TU Ache O

Parliament and the Council of the European Union, 2023a ) - £58 3 lEERF &
BENEREBHMFFINEZR - B 2004 £MA EU WRMFE - BHEEHE -
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e BWEDR WFA MK KEREFELRS §EH  ELEERKE
B AR 5281 2003/87/EC 42 FENEREHMETT - 5 17V 50 B2 55 7 fth 3
7 2004 MA EU ~ R0 2 28 2003/87/EC Z &4 - BiEmMERKE

ENHMET O RIRMIRE RS - EREMEPIER 2013 58 20%HFET 0 2
MIPEIS - B E 2020 F8I 70% ; MEMK EC FERBERBERRF
NERER ZEFT - BIol U AF R\ E S BENEF o £( European Commission,
2012; European Parliament and the Council of the European Union, 2023a ) °

= 1:EUETSI 5 2 B5ER 2012 £ RS 3 BEER 2013-20 B
—ARBERGF O R ZEHE R oI 2

F o EviHEE
( AME )

— R e O] e HEpEr Tl
2012 89,701,500 0
2013 808,146,500 0
2014 528,399,500 9,278,000
2015 632,725,500 16,390,500
2016 715,289,500 5,997,500
2017 951,195,500 4,730,500
2018 915,750,000 5,601,500
2019 588,540,000 5,502,500
20202 778,505,000 7,505,000
e 6,008,253,000 55,005,500

2R : Buropean Commission ( 2024g ) °

1202 FREHAE - EXHEASE 3 FBERM 2013 FHEEA -

2 BEE 2019 FREMNHAESE  AAEBER 2020 F2 8 1 HERXESL EU - 2020 F£2
JEEU ETS IS EE - A21EREU ETS IH 31 EEFXMNEENZFTE - THLI5EE
2019 WEFOJEMRIE EUETS 1 #9 31 BREIZRES 3 A 2020 FHERFRFOE -
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CRTIEREEREFNAURBEZARE S

TEIMRMES | RFE2BREXLZURENGSHKETT - 2%
2 PEEE 2010 a1l - TREFIRMEEXEIANHNAFIEELEBE
KBRS HNE R MKIE ( Pellerin-Carlin, et al., 2022 ) > 225 2 FEERIVEH -
B 2011 Fi  TEBALEERBEZREHINEER 1 %ERBEEELHN
£ -MBIMDBESE 7% INLLEL BN E % 7 B & #( European Commission,
2021b ) Hith B E 2 fic 2E R Z L EC IR E M 54 B 1Z 5 International Carbon
Action Partnership, 2022 ) BB EMR - 5 54 AEFOFE 2 BAUELAER
( output-based ) EMZF & 2 BN EARIE A BER ( input-based )
& HEIZS ( backup benchmark ) ( European Commission, 2021b; Lilico &
Drury, 2023 ) KRR EBWF I 2 DB EHE -

MIEA 2013 FHEREE 3 FEERE - BIBREUMN L2 1% S ( European industry
association ) LI ERES TVLIRIE EC AOAER] - 1 43 {ELL 2007-2008 F 2 5
HMAERZES B EP 4 B2UE—EmMREER  URRE’TZ
FHNEREEAEAERBEIENERE - B8 7 BEFERIERER
N Rk E3EE GHG BFEERETREE - LUBRR B FIAARER - ATtk - &
i~ B EAREPIEE - DIED 10%RBURREMN 7 I ELHRE
BB E1E5 ( fixed benchmarking ) REMR’; 5 E 4 AERFE(FEL IR -
ERREAEMSHRA ) FRIDNEMERERE  DEBEEMERSE L Em
BHENELE ; M 4 BEEXR LEFESE 3 BEERNESER - X
BAZE5E 7 81fE ( European Commission, 2021b ) °

—MRBETHMEREKERE - o] 5E ZPRE RS R D X BE RV R
AL EER 10%mBURERMSEF  WALER2EAMBRET
OREENER  E—RBARAKRERMENSRIAEN N uEEN—
#& T E( European Commission, 2021b )- th 7 2 M E B E NS & EHE W EF ol -

T ZERMR&REZ EC i Commission Decision 27 April 2011 ( 2011/278/EU ) 5| A ( European
Commission, 2011 )- #2 EC £ Delegated Regulation( EU )2019/331 #§ Itt — E )% B&BR( European
Commission, 2019 ) -
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NAFRREESNE - WHRIEE FZIHRWEBEEFSBEER ( Lilico &
Drury, 2023 ) £58 2 P&EX « EU ETS 1 HEFSIPIEAEZERZE 7 ¥@ EU ~
GHG HFE X 50% - MES 3 FEEL 2020 £ 1E - EU ETS 1 AHEFEIFI B &
FEHEZR GHG BEMERIPES EU B 36% - ILZ2E A EU ETS 1 FTER
EF9 GHG BEELLE M ERFI 2@/ 2RE R - BILMETE EU ETS 1 #41T
89 EU # GHG BIEE It [E 2 B2 ( European Commission, 2021a ) °

HEBERERER 28I E% - B International Carbon Action
Partnership ( 2022 ) o/l ~ FHEECRRERNVIKBEEZAMEEZ - 25l
KB E ( carbon intensity, CI1 ) KBS E L ( trade intensity, TI )+ M CI 2
HEEFNEHAAEZEEHINE MESFTEML 30 MoBBRAEE -
PRUUARMINNE® ; ™ TI BIRE EU ETS 1 ZMWE-BIZEOREOES
BERERMEE =B 7ENHZESERREZM - B C1 & TI WETEA R
DRI (1) K (2) iR -

Cl = iR = B E + (B M EE < EIHAR/EIEE] (1)

3

Tl =5 %% = (HIOME + 8 O{E)/CGEO{E+ 4 E{E) 2)

KUETEHZHA - RBPNERERNSE  BRSHEFT—EZES
CL R 30% ~ 8% TI KK 30% © 3 —3RI% C1 AR 5%HE TI AR 10%E ;
ER\BEEEN CIEA TIAIMEE2TEIR - StELM C1 & TI BRI E
B8 558 2 (3] IR 2 A 4 A58 14 - EUFﬁ@EHBﬁF‘%EﬁFE - BU Rk Ib45 P 5
BB o REPIS REFY - E— IR REERBER 2009 F5FE - M
5L 2010 A7 ( European Commission, 2010 )+ I—BEZ# EUETS1 % 3

PEERSE—F 2013 FRE_F 2014 FER - 2010 FRAAHNE—DIKRR
BEH EU ZHETEDE NACE UM - 2 NACE Rev. 2 R AR

8 NACE RB’%X Nomenclature statistique des Activités économiques dans la Communauté
Européenne - BEREH P HEERBLEFNFE -
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BROABHESERABIERERRIIPMBEREZE  RMHNEIW ZE
EfL ¥ PRODCOM ANIBEE )\ AI85° - FrAEE BRI R 1 FiRY - E5—
MBEPMET 258 EFIPH 164 FFT - SLEEIPIFEM AL ¥ TEEEBPIARHE
MEXN 95% - BE® 70% 2 #AZ2BRS TI 5 ( de Bruyn, 2013 )
F_eRRBRKEBRBER 2014 Af - EARH 2015-19 £ F
( Marcantonini, et al., 2017 ) M&JHLERZE 2020 & EU ETS 1 W5 3 PEER
#HERFIIE A I —RE ( European Commission, 2014; European Commission,
2024g ) MEBE_MHBEMATRBEREPHNIM  EXBERA BHE—H
R RBENFESRARPEENREEER KIEAXFELTSES EUM
BB RSP REFIMME 2 PR - 2014 ERAHBHNE_NHBREHRSA

9 PRODCOM 2R B A3 PRODuction COMmunautaire ( 323 25 Community Production ) &
BEEIXHWMEFNERBINES -

10 NACE B 1970 &7 EU B ER% - 1R1Z Eurostat, Statistics Explained ( 2024 ) ;C#15
W KBLERVER - F—RN 1990 FEEZLIERZEITHE S ( International standard
industrial classification, ISIC ) 8 =R &E#1 (ISICRev.3 ) WZELBEY  KE EUEAN
LBERFEETE ISIC Rev.3 2RMELD - MALA NACE Rev. 1 ( Eurostat, 1996 ); M 2002 8
FH NACE Rev. 1 {8382 - update 1 - MA% NACE Rev. 1 update 1 (BT % NACE Rev.
1.1) (n.a., 2002 ); 55 _RAIK 2006 FEH# M A% NACE Rev. 2 ( Eurostat, 2008 ) 5 2008
F1BIBERER - BERAOFERREREME  WETRBETEMRERZREEE
mABEFI - NACE Rev. 2 MR 2023 FI1&k#E EC BEER (EU) 2023/137 £ 2 &
( Article 2 of Commission Delegated Regulation (EU) 2023/137 )] &( European Commission,
2023a ) AE _REH ( NACE Rev. 2 ) M5 —RIEIE (update 1) % NACE Rev. 2
update 1 (B 5 NACE Rev. 2.1) ( Eurostat, Statistic Explained, 2024 )+ lb— B E &5 2025
FIERXER - ME—HHERFZEN NACE W55 K PRODCOM R K \IEE 1996 F£H
NACERev. 1 2%, MBE_DRE=-"MDIRBRIZEMFERMNS 2006 FEH - 2008 F1E
I AR NACE Rev. 2 #R 1S - MERANES PRI RIBAEE (X IBEREETER
Al ) £ NACE Rev. 1 X NACE Rev. 2 ZHHBUAHE  ME—HBRERAF _HBREBERRE
FAAREMRARN NACE Rt - _HERESELBFSHENMMHARIMA - KEHFH A
B AEEHEZENMN  ExMER SRBA_OHIENTMERBHAEESK
EELA AL DUEXEBEEE Ao H OB ENMAIIRBHRIZER ; $
_OERE=ZHRENHESAIR L 2008 F£8J NACE Rev. 2 Z NACE 5 PRODCOM #& %
23R - il PRODCOM RE 2. BUM# 5T ( Eurostat ) BE R ERMBAZIA TELEEER
#st 730 - PRODCOM B 1995 FEIEIMNAR - M 1995-2007 & PRODCOM & &5 Pt ¥ 5
B2 NACE Rev. 1 - T B 2008 FE LRI ¥I5 NACE Rev. 2 - 2AE 1995-2007 ERN B E X
I ER 2008 & — B Eurostat, Prodcom Team, 2022; Eurostat, Statistics Explained, 2023 )
RE—DHERIEATRE - PRODCOM RIS (I 2 %1% NACE Rev. | FRRRE -
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NACE PUfiz55 4 153 8% PRODCOM AR N\ Em 22 1& - BHH 175
BEM  EXHER BRERENEMEXRTMAESE-—HZEEREAL
Re-MEARABELHKRRREZEM EXEEMEERNFTIEZA -
Vivid Economics #1 Ecofys (2013 ) 5 EUETS % 3 &R RRs 0Bl 7 187
BISEL - BIRABEEIA (ex-anti ) BRI ER (ex-post ) WL - 158
BEERBHRKA EU FRBHORR 2 FE - MBI HROBEARENCRRX
RANER - AmSBRsi SR E  EHBAER —BRAER —BHKRR
SR (2B 2021 )

BB - EU DLAAERER ERORREFT - EXEM - FRERD
WA EFRA NS AL 2R BN INEE - MKEORRIEE -
= O BUS 100% 2 B BT o] MEMAAA TENP RN REBINE
&5 0BT 2013 F 80%MERKERHM B! M UL —WHRIKER 2013 F&
FREZE 2020 FRY 30% ; U5 - 58 3 BERMBBEEFIRIEGE ( cross-
sectoral correction factor, CSCF ) LI {RFTBEIFT - EXBEMURIT 2R
EFMAUASBE—FENARENNTUE  ARINFToOBEZRERE
] 5.7% - % 3 F&ERAY CSCF MMEXERE - BIEE 2020 FREH AT O 2R
ERE 17.6%%2; MUEEERENSEIEREE 50%  25%K 10%LH -
A7 Bc RO BE AT o] S RI ¥ BRI 50% ~ 75% & 100% ( Marcantonini, et al.,
2017 )~

= R ERAREHFNGT I ZINGERT

A EUETS I ARIBEER FOARIED - stHAREP - EX - E
mE Rt BIRENGAETREHFMIE Rl EEREHNEERER

UMM EKEEHRGERELMEERF KERDUREBEZELKE M8
EEEKERZE 2005-2008 F K 2009-10 F 7 {E F& B2 F &= 1 B B9 % 12 ( Marcantonini, et
al., 2017 )«

2 IE—EEBI2 EC iR 2017 EETEMS -
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HtBGERNBEMMRBMFFIE - EC BBE] EU ETS 1 fR55 1 fERRZ
BRI ARERE RS 2 BERIERAEBIRR ( surrender ) Z GHG HFIX
E5 - MENE | BERAMEGHNRENFFIEABER7 (banking) FEE
52 BERER - KBS 2 BERIERIRILIRE - A 2 BRRZESER
OEREBZHHFMFFIE  BMLESHMF - EXE  EmAREITHERRER
GHG BF Z&F ol 2R - R A/ NE R M B EL 2 BRI 23 HE
REZEREEBEH ZHEAERLNHERDE -

(—) RENFIENNSERHRE

EU ETS I B 2005 FREAZHMBRERNGTD - #HABLERERER
EEAIESE 1 BEERRY 95% ~ PR25E 2 FEERAY 90% - EMBREESE 3 KE 4 &
EZHY 43% ( European Parliament and the Council of the European Union, 2003;
European Commission, 2024h; European Parliament and the Council of the
European Union, 2018 ) fR55 1 BEEREVSH R EHWEF I AT DIBE RS 2
PEERSN - 55 2 BRRAZEMNGHNEES WFFJ AT —BRERFEMZERE
P B 8 A3 ( European Commission, 2024a ) AR B EHMEF O£ 2008 F 2
BUAEER BEHR LBEER ER/EEHNFTINIE  FEFER
B—FNSBHEARBMANEEREENZEY  UHEZEEEHNET
o] £ BB ( inter-temporal ) 72 BCRY S 3 ( Ellerman, etal., 2015 )° B 2013
Fi  REEEMHBEREBNBEER  BINFFURSZFER - B 2008 F
PIREBZED 20 RMAOHIHETD) - EEHIMFFOINFERSHEAESZRT
B ENEK  REFEE 10 FBET ILIRRGNHREEH 1R - B 7R
BT ol AR A K R BRI - EU JOA% 2018 &% 17 MSR » 1K 2019 £
FYEEIEZ {E ( European Parliament and the Council of the European Union,
2015 )

A MSR ZERBZERABHENZZECHREHFMFTE  LEU0-
[RZNFE 2019 FRIFE 300 BAMBEMET D ~ 2020 FEZRHE 600 B AMAHE
MEFD) - SREE 900 BAMHEMET I S EA TS - iSO BEMIR MSR E 125
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MEF O & 2 B IhEE - BMmiE 900 &AW BERET of B O] 5752 IXFE MSR
o1 ( European Parliament and the Council of the European Union, 2015 )= It54h -
RTEEBRFIMGTSERKEREESKET O - B 2008 FHI O LUE
SFEESHNEREZRERGTURE MK MEKEE 2030 FESHEEHE
122020 FE—XOJANAE MSR FRRERERRRNGFE - UERET
HEEXREHNEEZENRAYE  E8FHNFIHEEEALERAK

FEBR RASWREHN O - Z RN INERRAS - WLLA
TEMEIRE R KA R ( European Union, 2024 ) Llt4h - EC BEFEE AT
PEMEF ol B AR 2 ( total number of allowances in circulation, LI T &5 &
TNAC ) KIDREBFZHFMGToERLNIHES - SiEFEEA MSR B
S MEFZMER MSR PELEZMERREBREENZEL  HEBAZVHN
HOE0FRRER -

BFEEZVENFISEA MSR ~ ARBESNREZEE - RIFE TNAC
R/NME - TNAC BIPTEER 8.33 BN - Bt - & TNAC KR U —FItEE -
RUBFINET ol i A MSR - M E TNAC VR 10.96 S MEZA KRR 8.33 EMARS
AEA MSR FIER TNAC # 833 BMARIZ= - RWMR TNAC AR 10.96 18
AR - BIFF A MSR 2% TNAC H9 24% - R 2 - #13R TNAC /MR 4 (21
i WHRBIE MSR PEL 1| EHEHIEE - KB 2023 Fi - EERE 4 E
MERPIEPRE - bt RR  EAERERBHENRNAFIENER T - 18
BEWHFNET o A E KB TNAC SLEIG A BENETD] - BELERTESE
BEAWAB ; XAIMH MSR BHEEMA MSR WEABEEPREKENR
TR LDEDHER—%F 12 BB E P MEESA ( European Union, 2024 ) Iif
MR E—REFPAIEEANPWHES - MESHKGFUERSEER
BLEBARNIRRESE -

EC 102023 F 5 B 15 HATMER 2022 FH TNAC #E - L —HER
RBE2023F 98 1 HE 2024 F£8 B 31 HREZMA MSR 5t H MSR &

13 10.96 BMARY 24% (3¢ 76% ) IE1F A 2.63 (8.33 ) B - R/RE TNAC AR 10.96 {=MA
B EZ2VEF 263 EEFEAMSR T -
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LHEMFFOIWE - BRF 2024 £ MSR £HFE 25.15 BB O AIE
#24 ( European Union, 2024 ) FBItO]R - B 2008 EFEZ AR EMEBREHN
20 2 GHG - £ TNAC FUZE(E K MSR FUFAET T - #£ A EU ETS 1 55 4 [&
BRABHRBENINFIEED ERBEEST - % - £ MSR #H R AR
E8 TNAC ZF - ZHTRESERATSHENIENZFUE - W58
FHMUWREBRERE—TEKE - AtEL - AIEDIA EUETST E
NEEHR EBWSH - BRIZE EUETS I REISERELL GHG HENER
ZHRATH TNAC & MSR BENDBBEFMERBHNFISEENER - DB
NEEEBFNB BN U ERCBBERENME ? L—BERS
2024 F8 A 31 HE - BBE25.15 BRWAEB2BBEMNHNZFIEERE - KK
B O ETHRBEN -

(Z) REHRERSNREREUZEFRERE

CRZBEZRABER (REZEE) WREEZ  NABEZZEREKET
( clean development mechanism, DA N CDM ) DIAHE B EREIM E /R 3
PEXRXKRE  HHRBEPEREEL - IR o] ESRE SRR 2
( certified emission reductions, M N %% CERs ) SVHEHEHEXES —@
EABBERTELIHEF T (joint implement, DI FER J1) stEMEEHE
BURE EAI ( emission reduction units, A N ERUs ) ¥ EL=ESH
EU ETS 1 BIX O/ fF4 % ETS M5 P GHG ERE AR Z ( European
Commission, 20241 ) E 9 CDM FrEVE 8 CERs ~ BF%BEIT CDM &)
SEAMM CERs - 2% ERUs B 2013 FE R Z% - BT IM 5t EMER
RAEMMN GHG BFUREEZE - BIARFTEA ERUs » #B8MRHIA CERs &
ERUs £ - FLZBEE - GRIERHBAER CERs X ERUs ~ FREES
GHG B ARERNZER ; FIt - EUETS 1 REIZ A CERs X ERUs
WMBERLE R 2020 FREBEERIE 20% - RIRRABERME « FitKEl

U SESHELCEZEE EMBEBEMETE( LULUCF )RS R TER5E( HCFs & N0 )
$HEAETE ( European Commission, 2024i )
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¥EYE & ( European Commission and the Council of the European Union,
2009a ) > HIETIR + BAF CERs & ERUs A& E27 EU ETS 1 2 & E1E 4
SR GHG B E - BLBKZWRR EUETSI 2HBEIENREERE -

IESh - EU ETS 1 2 BB 2008-12 A 74 10.58 {BMEA CERs H
ERUs ( European Commission, 2024i )+ FIIME —F A 2.116 EMEKE
CERs Bf EURs - M BBl 2015 FRIAT# (REZES ) F—HHEHW
CERs 2 ERUs BEASZ & - RMRMEBZERF 2012 ER ZAI
CERs B ERUs - RIS HEIRA 2013 FHNANECE - FENTE 2013 F
£ 2020 FHEFEHH 2012 F R ZBIH CERs KX ERUs( European Commission
and the Council of the European Union, 2009a ) {51 # —F 8.33 {2MERY TNAC:
AEIRHSHRE RR—FNB 25%R BN EZKE CERs 2t ERUs-
YIRBFEBER CERs 8 ERUs 0] DUE R R E 15 o152 F - 40 UG %5 /B2 4 R 2R
187 TNAC - b5 - SR EEIERIEM EU ETS 1 5 2 FEERFT8RAY CERs £
ERUs - BESHIZE E 2013 F£4#5 3 BREF I ERRE - 1M 2020 FZ
% - HZBEBEBZXBEEXER ( nationally determined contributions, T &7
NDCs )- 2020 F## A SHBEA CERs & ERUs 1E%4 GHG HI BRI =
Z A ( European Commission, 2024i ) ©

M RE¥EERAREBNRE 2%

HREEHMNEER 2008 FEEIHEFMBEZEM EU ETS 1 BIEEK
EA At SREINSZ VL HNBENEERERENEAREER -
EUEERE  SREHV/RAABORFE - EORESERIEEZE— R
EmUESHNRENMAUEE  BAURNRNE  TE-—EUEMES
O COo, HILEFTERDVHREBMNET Y - B Lilico 2 Drury( 2023 )
—XOH - REHFUUBRENRGEE L2 E AN LIERRA

CEPHIGT AT = ARFE < A & < PrilliaE (3)
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LIS 4 BERE—B 2R 2021-25 FME - EEERBREREUMERT 2014-
1I8MEEFIEEES - RUEAZREAEERNTFE  MFTNGEAW
@ —ERm NARFESEERCRREFIRNGE - 5 — &R CSCF - 2
BERMEBNREHNFIREASBREBRENINE  KILDEEER
FERY R E BT O £ - RULTIAD - RIS BRFEQED &
SESLERNGERERRNER T - AIZRIEFESH R E JFEF IR
EEHBEMBHMEEZEAKN K2 IRZREAREBREFE A
O ERHNFUIBRERACREEEMTNERIEME -

BRI )RIBES - EU s T LRI 5E 4 FEERE 2021 F#E 10 £/
REZEHMEFIEDRIMWR 2 PA7R - 10 F K - BEHRELEREZEK
BED 18.08 Bl - ReBRRBELEBMENE ZEB G RMEHFREL

BRI AFEROFNMERY  JUERRIAFNAGHINELERE
B EEZELLBY) TR E RS 202125 FLEREHNES 1T%EH
M 2026-30 RIZ 74 30% - AFFERAI A FAREE NSBRELD - &8
FRTIABEPHHENREZEEE N  BEBRERNARRAEEEE D
FEH/) - BRBFEEFMZENREREOREBREHNE - R IER
RS REZEBRERZ EU & WER ETS HEWA - BERBER
REZENRMZ— ; RESZ—EAERE  URELEBERSMARE
ENRERRREZEENA  EBAHEREFARKEREZZE - £
K% EUETS WABEAL I —EEE -

B (mH%d gcm) T EUETS & - % ¥ CBAM
— “EUETSIZE 1 2 K3 BERARESE 4 BERINENR

Bl EE 5% EU ETS 15 4 lEERATS BB R  MEREFIRIEE GHG
HRIBEH A EUETSIME | BB EFE 2 REMNERET - BERE
NEBSBHNFONBABEREHESE  E2HERNEENRNEEERKE
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BR2BERHF 7 EU EEHEENEZX  $#AREEENINEE - RAEN
NEERTEZEMN BE—REmAE LEERANER AEBRIUEE -
FiE - HMEMARBENEEN TR ELIF—H— IO - ENEFER
ARG ERAEEREE BN ERRTASEERENFEFN - 52
{2 EUETSI A5 3 [EREBIEEEE 4 EER - RENEZZNHNFIBS
HENRE,; ERIEDBFINER  HFRRSF o RABEERHERNER - Bl
REPFY - EmABIRAZAEE - b - & - 60m - E2&HE -~ KE - &
MM EREASERKEED A NIETRTIBRENIBEEER (de
Bruyn, et al., 2016 ) °

N 4848 Carbon Market Watch ( 2021 ) #5 &5t 2008-19 ERE R IR - |
HZE ( refineries ) A{EZE m ( petrochemicals ) 7KJE ( cement ) & #i# ( iron
& steel ) 35 LEEPPIEA B SR 7E 2008-19 FA R E M I MERMAES 113
BT ~ 50 fRERIT ~ 103 BEIUTE 161 BERIT - MELF BRI EERE
CERECORE - RANERRST EENBNESFEARBEANREZA
MHE - 2011 FRIEEMANE - 22 EU ETS [ st UEER _EESH
CERs 5 ERUs W/RFEFRIER GHG BRI ZHIME ; IE& - 2011 FEIRX
RENZIEARERER Z GHG BIHE - £ 2012 FRINESBERRED
EARE R BENEF O R # - k4B Stephan A (2014 ) RSOl A1 - EREE—
#3 (2008-12) X 6.75 fEMARY CERs K 3.83 {€MARY ERUs 1% GHG HFIUIR
RZH BREANAFOUERBERS  BHIL - MEUEEZBEREHRE
REMZINE MELEBEAZERSHEENEToIMER - IE& - B 2021
FHE - HE EUETS 1 5 4 BBERRAK  BRKEZRTEZAEEEH

=

( European Commission, Directorate-General for Climate Change, 2021 ); =
2 MEARKREBERANINRZSEBREZRA NERBIEES - hEF
HRRENREZ— -
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T2 EUETSI1 £ 4 RBREREFREZIRHENGTIE - BiAHENEE =LA
S REZLEE RPN E =57 ERLTEEE
(C) = EG Al
(A) (B) (B)—(A) (C)/(B)
*100
2021 677 758 81 10.69
2022 657 761 104 13.67
2023 638 764 124 16.23
2024 618 676 149 22.04
2025 599 770 172 22.34
2021-25 3,189 3,729 630 16.89
2026 579 773 174 22.51
2027 560 777 217 27.93
2028 540 780 240 30.77
2029 521 783 262 33.46
2030 501 786 285 36.26
2026- 2,701 3,899 1,178
5030 30.21
e 5,890 7,628 1,808 23.70

KR . AXRBWETEE Jalard EA (2015) ©
it RPEURBEEM CO, -

£ 4PEERNESE 3 BREGERCRREM - EXNERNGY - HEE
KL CIE TI BENMEGEEXRRAEEEREREREER - MEMKE
WRMRIEGZE CLE TIEERR 02 RWMR _EBHEFRERAR 0.15 B/)
R02 RITUBREBREN mBRelafNBRERG  — T hZE
(X ZEZERMORRAEZ ( International Carbon Action Partnership, 2022 ) > X CI
EA TIAZEARR 0.2 WIRGTIMIBR T E—EREE _HikERZEPHNHESLE
BINEENEm SLEHRAAZERBHS TIEMEASE D RE _ Dk
BRBED -F=HOHCRRRENR 2019 F % Mit—MHBEBRARN 2021-
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30 & - Bl EU ETS 1 9% 4 P& E% ( European Commission, 2019 )« 2019 £
R =1 R E LA NACE W78 50 £ % PRODCOM /"W K\ M E a 13 1
Em MHAGF 3 BEXEER  FIAEERERUMMER 3 AR -
E-MCRRRENEM EXHEERMNESLLES 3 BERAANE
—MRE_MNERREEDVTZ - TMEIMERE Marcantonini A (2017 )
PRER# S— I RE_NBEBL 10%EFXNEMEERS TIMEAZE
Z EBEEF_DREPHEATSSHKERARERSNER - MIEERR-
EF4BERNE-NBREPNEFNER  TREBRRNTI N BF—E%
S EMES 4 FEERKTE BBORRICERESS 3 BERAOKHEERS - MEIE
ZEAMCRREEZEFAERN CIEEFE 4 BENEF-HREPESER -
ML - EEES 4 BEREASNEREHNOE - LELTUNERE
Ao ERRIAREE  FILTEMSE 4 BEREFEZNEEMR 54 (@
A3 E ; MMZEENREHFNETJI2IEH 2023 FEEEK - 2024 F[&
E 5% 2025 BE 50% 2026 FAITERBRENMEFMETI
( International Carbon Action Partnership, 2022 )« M BRI M {0 B EREH
—MBRELNCRREFNER - HoFERFESREIHNGTUE - A
BE-MBRENSRENNGICERERMERINE CI &M EEHE
mb . MZEEUETSIZHMERH - ERETBREHCRRERNEFT - &2
FHER KEFNOER 100%%E BT - EthIEmCR R R R EFIAl
=3

o] %13 30% R E BEMET O ECZE ( European Commission, 2024j ) °
- RESRREBENSHNEFT o RS ENNE
(—) BT RRENEXEEEL T RENEER

M EU %& 77 2030 FZEERET 40%2 GHG KR E - B 2021 FiEH
MEFa @28 FIER 2.2% ( European Parliament and the Council of the
European Union, 2018; Marcantonini, et al., 2017 ) - TRBI&E 06 /> BE A EF o] 48

CFEHINEFOUEAERE A FERENSNEIREFIRRERENE
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b EHHEBRRER  B—PZA2REERARE OIS % B JFLGT
o] 2 — B 4E & ¥ ( inherited right )~ LEBEBE SR II5 2 ( pollute for free )
MENART 53 - B sREEREN REL—@:EE”%EJ%Tﬁ%’P@HQ
BREPEMEFTY ( privilege earned through innovation ); 55 3 PEEREEEE M S
SO G 43%NREHNED - HEMNRTA S7%NBMEroOE2HH
BENE DURESRENE -HREEHHFUNSEREINNE  F15

TREPIEE BN A LREND 15 Fa) - FIEBELFT - EXNEMBRBE
- Mo RENGSHRGToWEXRESRT  BELEERES 4 BEREA
ofT - W EU REUZTERREBEE RS REAMREE ILEFEZEN 2019
F12RAREZ (BUMEBEA) T —(EREi#EZX CBAM( Pellerin-Carlin,
etal., 2022 )

(Z_)EUETSIBE& EUGHG BEZE&T

#EMR 2015 FIRE EUETSI 5 4 BEERMIRBERUR 2 - TORREZE
75"1”%%%%#75&&75@1!2# [R# 2] EU 7£ 2021-30 B2 GHG HEIEH R
B 1990 FRFIR 40% - 10 FRIEAE 274 2021-25 FE2 2026-30 F {2 P& B2
( Environmental Protection Agency, Ireland, 2024a ) - FIRS ( BUM 4% & 54 )
FR 2019 FEIR Y - AL - EU 3R 2021 &£ 7 BREL—BAMIZH — (@
1990 F1& 40%E AR EB1Z - 8] EU #2 GHG B ZE £ 2030 Ey,m"\tb
1990 /0 55% - 574 (55 EZF) ( fit for 55 package ) ABHI— - M EC
#EEDRE EUETSI 58 4 FEERAVR S ZLE 2005 F18 61% - 74 2022 F 12
ﬁ[’ﬂﬂﬂ%mg ( European Council ) B3 —0 123 EUETSI1 5 4 fEER2RB &
HFIREZE R 2L 2005 F1& 62% ( European Council, 2023; European
Council, 2024 )- HIE O] R - EU 232 GHG BFWZK B ETS HME IR E -
B=7—=21% EUETS BRZEMS - BIEWMLL - Lb—BEDERBMNEIE

15 331F EC E & Ursula von der Leyen %t 2 R IE KR BIE T ( carbon border tax )+ Z &
TR HAEZEEEEEMIKE R ( carbon border adjustment ) ( von der Leyen, n.d. ) °
16 BU EEEE 2030 FERDLE 1990 F1E 55%M GHG HEiX - ™ EUETS1 £ 4 [EE & 2030
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TTENA ( Climate Action Network, Europe, DA N T CAN, Europe ) Z NGO
IRIRERRHER 2030 FFEE 2005 F1K 70% MFEHREN 2040 FiE
% ( CAN, Europe, 2021 ) -

F4BERRABREAS 3 BEMER - BIREURELRANAREINE
B 57% - e ERKEFEXENTEERNSHRR 550 - s ARk Z
BEE 2021 FAMEH - I—FFEAR 202125 B - UBERBERITHE
E—EREBANEE ; M 2026-30 B TFAMTEERME LUK HIXPME
REHEZRMAOBEARESENEE - UIEREIEREF R ( International
Carbon Action Partnership, 2022 )« 59 - £ EU ETS 1 58 4 FEERTF S BEIIR
S %81 2003/87/EC WEFBREIRINE 10 BY - ERMAZEE AEZTEE
SaRBEBNETY MUFNEEFERR D AETEAEL 60% KA 6%
REBWETT - BEREFUHNERTHIBE 2021-30 FHHREFIR
Sk - BAEBBZEE 2021-30 FOIESEHIRF RS 40% ; I
FHNRT 40%BENEZHMAJALRELSNDE - MESELRHEGHN
94%EE DR HENEF ol 2 BHESE 100%  IM5E 100% &R 5 100% ~ 78
#1700 50%EE - FELEEBNENBIMETD - BRZE 2018 FPAAKRIIA
W EU BT ERIXRERERM (IRLIEEE ) ( modernisation fund ) P18
MELEREES AN LMES MBI /ED - AIMRA D KKEAIRKE
NEZEHEMEF 2 EE R 2B L & ( European Commission, 2024k ) e
HItoR - 5 4 BRRIEES 3 BEAEZERXUBERNEENERNS

FEEERFED ELE 2005 £ GHG HFE 62% - AR _EEEELRR ALK E LD
B EUETS I BURFIFH A GHG REX B 55%*62%=34.1% + Bl1=5 Z—=2 EUETSI K
KT/ GHG BE -

7 EUETS IZ4BERFEENENESRESNFINBEREESRMAE - 5% - BINE
0 B RS TR uEE - KE BSEETEIEATESE 10 BE
R HPREMANCGHNENETEEENSE NEMNEMFTI Bt =—EARR IR 4%
DBNEDHAFEHAERETZHENG  FATFRNEELSRE LI REZE
ARAHENENSHENGY MeRAEATRESETNENFITSIER (RRXIEE
£ HBAAMGERNS MER UBEETEEEEHMGFIEHER (BRXEES)
( European Commission, 2024d ) °

B A (RREES) WARBENRBFEREESHRD -
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BERET T -
(=) REBNET I ZECLCA AP NET I B EHR EEE T

EUETSI % 4 f2ER - 5 7 BEE2 EU #2205/ ABJ CBAM 17 - T 2026-
M FEREEHRRFTUREEK ,; TERABE ENFEEH EUETSIE 3/
BAE BRSEXRNUSEEENGSHNEGT  AEP AR - B0
B NEEER T HE NS BINGETO,; 2R LEBPHAIEMZE.
fE% 20212025 ZF - RUL—BMEE—R 2007 RFEZFEEE 15 FZ
A RAMREFFITEMEE 15 F - AR ENSBINE O Z EXZFHRE
B EEMEERFHNERLDSER  S@RER - ILRNWEHEFRK 54
EZES PR 21 EBMmE e 31 B2 5 International Carbon Action Partnership,
2022 ) bESh - B4 BEER S NINI—E ] R ERSENGET ol /2Rl - BIZ2E
SEALTN 15%NIEREZE  ARREB M IS TEB A MR M EE (new
entrants’ reserve ); 36 — RIKCERBER 2019 £ 2 B A - £ 2021-30 FEH -

EU ETS I HHE 1 2% 4 (R EFS GHG RELLFIZFEAIEN - JEE
BB RBEGT o ELEAIZIRNE 2 - HE 2 B0 R - WRBFKET
oJWES - RERZEWLLAIBEZEMEEME D - MEHEEZREESHEAIE
BIEN; AREP  JRENGSHNEINETIRE B 2013 FRBEFL 1.74%
Z LRF ZTTVER, - 2021-23 BL 2.2% ~ 2024-27 DL 4.3% ~ £ 2028 RZ &L
4.4%2 LRF 3E)8 ( European Commission, 2024g )~ M3 @SRV X EBE
MEPS ERROFR 2 - — (B2 2024 TR /D 9 FE AWMU RE - 53— =%
2026 FRD 2.7 TEAMBREIAE - MEREHNET O B #RE D
( International Carbon Action Partnership, 2023 ) FHIE TN - IHEEFAHE
MEFOIEHE®% D - BMEB 2019 F£5317 ¥ MSR-EU BFE 2% TNAC
PUREZ VBN £ FA MSR o - DURB RBEMSHEFMETY 218
BEE ZERBUARE—TNKE - 25 4 [EERFAK - EU B BFKET o 42
SEWMTEBENGR XEESRBEHMNLEANRE £S5 MFEL B2
Fc& CBAM IR 2026 FIETUMATE - MA EU EOBELOZE EUKNEME
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BlHOESE EEZHESLHFHRENEUBINFUEENREESE-M
Bi#t EUETSI ZPSERE EUETS I FT i Z /Y GHG HERLEE I B PEER AU GHG
BB EF o ZE LA R ZEREK 3 -

% G PRGHGHERGT o] 88 W ACHE 31 GHGHERCF 7 &8 B E R 154 %
100.00 -+ 95"’60.. Q - 0.00
905\ _

90.00 - L (0.50)

80.00 4 | M1 B2 L (1.00)

RS ED P

70.00 - 2005 2008 - (1.50)

60.00 o 53 (2.00)

50.00 - 3% w0 | SO

40.00 - . - (3.00)

4 54
30.00 4 st 13754 i | 50
2021 025

2000 - % P ;430 7";8 L (4.00)

10.00 - i 2024 2027 7440 4 20,

0.00 (5.00)

FGHGHERET 98 M ALY ——GHGHERGT v] 48 W FSE REIELL B
2R : European Commission( 2009 )* Hofmann( 2006 )& European Commission( 2024g )-

B 2: EUETS I SRRIER 2R EZE Z GHG HFRGT O 48 S L5 5 B HE i G Ol 48 S R Rl EE 1

= ~EUETSII £ CBAM
(—)EUETS BB SRELAHKRAR

EU &E R 2002 £ 89383 1600/2002/EC ( decision No 1600/2002/EC )
MERKES  HEREROREAGES  HWRERERKEZRNE
KEBEH E B ( European Parliament and the Council of the European Union,
2002 ); FRAREBARMIT EU ETS 1 ZAl - EU EEBE (IR ”"iﬂﬂr%)

( environment action programme )BIER#HRIEEBNIRIZZTELBRE
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%3 :EUETS I 255 EU ETS 11 Z GHG AELLHI - inl S B 1R E BT ol ZEnEL 6
F PE FR GHG M= - A GHG HIPUR E H1Z & GHG BBFGT o] E 2 &8
2005 BARBER  EUETS | BAETA - EAEABERZSE - K - mil - A - H8MED - BIVED » IR

(r2_004 & ;@U ETS 2 #DHHE sBEETHRA ; BEEEUEBEK ETS L EBNFIBREIRTE
) [

2005-2007 ETS | B #Z25 EUETS I B35 48 GHG HEREZ 40%
F 1R ® [EEXEUETSIZ4 GHG HEHE:
FI1RRAERIEE - RKBE] GHG HEBE
A PFEEREUETS| Z4 GHG BEMGF oIS 2 ELLA) -
2005 F % 20.96 E M GHG HEUEFol £ ¢
2008-2012 ETS | B =% EUETS I B2 4 GHG HERES 50%
%2 BER ® [EEEEUETSI % GHG BEHE:
2 2030 &£ EU 2% GHG HEEREELE 1990 F18 40%
A PFEEREUETS| 248 GHG BERGr ol S &2 EEL 6 -
2 MEERHEMEF OB ELE 2005 FHM BT 6.5%
2008 &4 20.49 &M GHG HEEFoJ 2 £ 2
2013-2020 ETS | B ZEEEEUETS I BxR >4 GHG HEREL 36%
% 3PEER ® [BEEEEUETSI 4 GHG BEHE:

2020 F1fE EU Z# GHG B E B 2L 2005 F18 43%
A MEEREUETS | 24 GHG It B EN L EEH -

2013 ERBZEELL 1.74% 2 LRF R + £ 2020 E5m /0 HEMEF O] 2 S tE 2005 FKER 21%

2013 £ 7 20.84 {2 GHG BEMFT /B & 2

2021-2030  ETS|
2 4PEER

HEE(E EU ETS 1 242 GHG HHREL 45%°

FEES EUETS I E2 EU ETS 11 248 GHG JREHE :

22030 EEUETS | 2 EUETS Il 48 GHG BEW 2/ £ tE 1990 F 1K 55%
PEER EUETS I3 EUETS Il 248 GHG BEEFraJE S & EEEH .
2030 & = B 12 40%IE H £ 55% - FSEREAR GHG B2 8 7 tb & g
2021-2023 EEBL 2.2% 7 LRF FE B ;

2024-2027 ZELL 4.3% 2 LRF B ;

2028 FEEELL 4.4% 7 LRF X E R

2024-2025 R /> 9 TE M GHG BEF ol A & 2

2026-2027 T /> 2.7 TEWE GHG HEWEFoJ 42 = 2

2027 ETS | &4
ETS I

B EZ%EEUETS I 24 GHG HHRELY 45%°
B EE%EEUETS I~ GHG HEREL] 30%*
@® EUETSII 4% GHG JREHE:
% 2030 4F EU 48 GHG #EiE 20k 2005 FA4K 42%
@® EUETSI 5 EUETS II 244 GHG JR= H& :
X 2030 &£ EU #2 GHG HFEME L 2005 F1€ 62%
A MBEREUETSIE EUETSII 4 GHG HEMEFO B2 L6 -

EU ETS | 82 EU ETS Il BOBERMEF Tl DIBERS GHG HERIFR = #7318 EU ETS 11 3 EU ETS | &2 EU

ETSII S ZHERERE - KRS MBS EEN LA

2030 EUETS I8
EUETS Il 56

KR 1: RBEHMEFOIZ2E 8% - M IBEEF o] 42 £ 3 7~ ( International Carbon Action Partnership, 2024 ) -
2 BRRBEMXPERS|I BB oI 281 %5 - BB HNET oA 2 ( International Carbon Action
Partnership, 2024 ) -
3 : Environmental Protection Agency, Ireland ( 2024b ) -
4 : Muller ( 2024 ) 58 Emission Trading Extra 5288 EUETS Il FOINA - E183E 8 ETS BERFTHZEH GHG
PEREZEE EU BY 75% - EUETS I 2 Z GHG A 30% - = H 75%31BR/E EUETS | B9 45% M 2K -
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2 - B EUETSIWE 1| RE2BERFEZHHENRITEBPEINETIA
REHFNAIBERT  ESNHPIREFRERRUR - ABEMSHKEZ
TEPRBEEAVNEETE—DEMRE -

EC TR/NEB T RBNEZE BEREKREHEE - EMK 2020 F 10
ARBEMERNARBAUNEZRKEED - BREEEK - WWAKE
EaRBMERRNRAENFELSEERL - Z20ENEALE - RARR
BT - ERANEN - BRABMNNEEZA AR TS EERNNE XS
% ( European Commission, 2020b )+ ME 8 GHG i E E BB 2R
MR ENZEEL . 57 F EU K 2050 EA0FSMREE EU LZAR 2030
FRDEE 1990 £ GHG ZBFUKER 55% ( LEEEZRIFRETRUIRAE 40% 58
5 ) EERE 2021 F£7 BRI AHHNE—E72 (55 E?E)) REY; IE—F
EHENBHERZ  BERSERUR URBLERR YR T iMER
B BEEZ %*ﬁEﬁHb?ﬁ*ﬂ”ﬂl&}#ﬁﬁﬁé%ﬂzﬁZﬁﬂﬁ%% °

( Z )EUETSII A A E ZE(F9 - CBAM IEFX S EE DR FA EU Z GHG
e

fed (BOMARBEA) A9 EU ETS 11 - REIE 2027 EIERXFHEE - —
ZMMBRRW EU BTS 1 @A 1T - MTEETR 2030 Fi§ _E S ( Appunn
& Wettengel, 2024 ) EUETSII XM E LB - ARt -
MAZRRA BN BEEERKVASERFER - 3B EU ETS I U Nk
GHG BFM & =E ; ™ EU ETS 11 FRETE 2030 F 2 HEMEFOILE 2005 FRRE
42% ( European Commission, 2024e )° BUMNZE =R 1 CBAM - BERNEREZEIL
— &3 175 BU ETS I B H - DI R KR BUR A B W R R R ig it R R =8 -

¥ 2021 F 12 ALK (SSEX) F_E2AIEESR COP26 H EU RERBZEM (2K
BIR 2K ) ( Global Methane Pledge ) #t7E 2030 &% BB £ b 2020 F£ 1€ 30% - ™ EU
RIRBIRT—EEE REARBNEEREE  BRIFEEREBRT  RI-BEBMIEE
R, MEARERRNEIZMNUEABRNNRARSE - 57 95%  EC B BEERR
BHRREATINEORRNEREE=22_ HBEXASNERAZTEZEAHREE - #AK
f#&%F 2 #10 ( Linklaters, n.d. )
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BHiHE CBAM WARER - WFE EU MR ABRSEMERS CBAM
STERPBEMEIZR ( Lamy, etal., 2021 )- CBAM WERET I Z2E®E EUWE S
BHERTENERK - BRikRREET EU Z0HEM N —1ERE
( European Commission, 20241 ) °

(55 EX) RFE GHG T 2030 FFRDLE 1990 F18 55% - REZAEH
HESTHEFRER  SIREBEENERGHE - £ EU £ 2030 &£ GHG
DRIEEBIRFAZE 57% - kG B ( AmE KR ZE ETS ) J3ARR EU @K
BETHESH BEY  BKRIEN (SREMERLI) ( polluters pay
principle, YA~ &% PPP ) ( European Court of Auditors, 2021 ) 2 - B EUETS
I HENEFIXHEREE FER  ZYRAR RAESF - FIARNEIN
FOEEA NG BAmEI 7 (L8 RIEEE ) social climate fund )-
FIENHBEWASERLE — SO EBSZEXRPIH/NEE  ABZFXEBENA
BUW AT 100%ARRIEKEEFEMBEE TEEEE % £ ( European Commission,
2024e ) UE4h - EU NG 2026 FEEMAEZEERBEMIAA EU ETS 1I
o YA PRME EU ETS 11 JEEIP 20 MW ( BE R ) AEBNDITHY - BN
LB % EUETS 11 E &5t Sk HE L2 K] F( carbon capture and utilisation,
PURRESM CCU ) A E I IRIAEL BEUETSII WOl 1TH - M ZEEMA
EUETSII & - %55l 2 BB = R i KRR 2 5T = ( Carbon Offsetting and
Reduction Scheme for International Aviation, 5% CORSIA )« 1M 2027 F£IK -
EC R MATE CO M ZEBMIB T 4T - of R - CBAM HISIA - BBE
SBESE R UL IS B 2 KR kS - B2 BN BU A B B IRm k3

20 ppp #RIFE R 1972 FLE R RE S {F4AHH( Organisation for Economic Co-operation and
Development,Jl T & OECD )24 ( OECD,2024 ) MER (MEHRELEBERES)
( United Nations Declaration on Environment and Development ) - 75 & ( B4 E = ) ( Rio
Declaration ) PPP R T FTIERSEAYEEBEE 2 - MMAIRIZEET  PPP IR A 27
B S B KB RAIERZ— ( United Nations, 1992 ) - il EU JRIZEUR & PPP JHRE
7R 2007 B9 ( BROM B BB 38 /E 18 49 ) ( Treaty on the Functioning of the European Union, TFEU )
F1911EE 218 ARFEMHRA - RIBEZEEELIREEN  SREEZMN ; AY)
HAPEER  PPP U AFERAMNIRIBEZINNEE - WE & BXSSE  BIESLESTOEE
E BRI ( European Union, 2017a )°
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EEH T ( European Commission, 2023b; European Council, 2024 ) °

(=) B AKX EUETS REFNEF ol K #ES| A ERN CBAM

£ EU ETS 1 £ 4 PEEXPHR - 2026 &£ CBAM BYAIETUMETT - M 2027
FRERE 2028 FRIEF EUETSI - EEMEIF{E EUETS FERIFRES -
RHALEBERTERFEEURERE - Lamy S A (2021 ) BEARERRE
o BUa RORIEBBRIEZ  DEEIER AR CBAM £/ EA O] AEE ¥RV A £ -
B - CBAM WISt /BB EUETS 1 B E ¥ 18 - LE8NK7E ETS REH N
SO HARRERIARE ; HR - fEEERFHR ( pilot period ) #4758 K 2 i 18 5 fik
BREE WENRAKEE & Lamy EAR 2021 EEZZHEH 2020 F -
EUMEBNDAEIA 22% * 19%K 15%#EOBKLT?  BETAERED ; M
EU KEMEEDRIE 2%k 3% ENBTEHEKEE - #AEONRSER
BBE 25 T8I BELSHKEBRERLOLA EU- RRBLEERZ
EU 1T CBAM X £¥ 5 ; =2 LB CBAM BERK - MERIKE
BHERBEEMNEAES (regulation ) LEMEEHFEE BT RBMEEHI]
ZEIMRIIRE]BECR ( AmEHRHMIZ ETS ) M Hl 7] Bl A KRS %
(T EBE RPN ERBESNZRE ). BEASXMER/IE EU K
CBAM B ; ENAEHRBIUMEEIDTAED EU EmMNANMKESE
( carbon embedded ) REEERFEMN LYY ; FHAS EU WRERBEK
A O EMEZE CBAM WIf{TMEEEL ; REESMENTLERE - BNZEHR
RiEE BEU BEHESBHENRSRBRRHENERIEZEER - MR 2023
F108 1 HEBE 2025 F 12 B3 HRLEMWWME—=F EUELOBHERS
BHAKEmM B2 EU ANETRIAEZESEHE 2 HEEDER 2K
28 MBBREREELOZEUR BEOBEEEBRGTT GHG BERUR
SN -

ERIRBREREEZERE - H 2026 FFEE 2034 &F ~ ETS REZE BN

A BIBEUENAESEHE MEURBHKELINEAES B HE - L8 EUK 2014 F
EENEERT T HEREELRRE 2024 FRIFE ZRIE)( European Commission, 2024j )°
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ERZFFRER - £ EUETS I WMABRKAS CBAM WIfi{T - EUETSIT T
B 43%EREEFNFIZEMRFER 2026 FED 9 FERES - 2AIE
2026 TR 2.5% ~ 2027 FHEE 2033 KB EFR 2.5% * 5% ~ 12.5% ~ 26% *
12.5% ~ 12.5% ~ 13.5% » &1 2034 FAIE R N AY 14% ( Appunn & Wettengel,
2024 ) 2034 FRZE - FIBENBINAUEAFTZRENG  BHEERE
B EF Ol 2 2B - IETRRTAEER CBAM B 2026 FEMAAET - REH
BEFOREEZ 2034 FATERAAN - RBERERNEA 10 FNEEER
REBHGUNGEE  HEARESNZTNRE  tREAEEE ( World
Wildlife Fund, 2022 ) RAKIE -

L ~EU & @ % p EUETSI # BUETSII £ %3 ¥ 4
‘?l Yo~ ek fe B ik

MR EU 2—EEBOMAERSNESE - EU KB ETS WAAIBWAE
BREFMEFIRIBERS - EUIE - R ETS MEAWANGER - I5%E EU
7% SELEHBEWANTZZAER EU SREBRZE - MIFT ST
ERBERBDEINWAZER  ZRERNEXBEWARNERMAE IS
BN - A - Bl mBaZRUN - £8E2 M ETS BURRI RS
Mighe - JERRBETS HEWAREESZHDERZTHE - 8IFIRIE
EFEANBNOERE - AW ETS WABEWAM@TEBEERARIERR

(RUVEEE) (AIHER) R(UEBREEE) SEE BREUENSR

REHRWEE -

—ETS FHEIEF oJ B W AZIRE EU &5 8 B X ERFIRIE 2
e

ZREVETSI TAEIXRNOIRBHEHNFUE BRENZEMR
B BB ERWA - 30 B2HEER - B 2005 FERHTBEERFE
2022 F - FIBHABEWAS 1,520 REATHHEBER - dURIREPE 90%
EAEOR EUETSI H28E - Z9 10%WWA GRREEE) &k (Bl
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E& ) (Homaio, 2024 ) « AMEFH T e R MY 2022 FAYFHE UL A Ly 388 (RIEX
T HREMELERCA 76.5% 297 (EET - BEERIN4EFTE 2 8E 0 32 (8
BT (SMEEEUARY 8.2% ) #EA (AI¥rEE) 54 EBOUT (LUERUTAR
13.9%) Al A (BRAEEE ) Hik 4.07 (EBOT (EIGEUWARY 1%) Al
VKBS ~ SR8 ~ PR b AL R A - (8 2 i — RV B WA S F Rt 17
FPE—FHEWAR 6 2% - WEFGET I IE LA 1 556 2 FEE:
FEAR - 2 2013 F£175 3 [ - MER BB NRR A -
UG BEWATFERTHESE 3 BERKSE 4 BERNAIME - ERIATET S
FCin B2 BE - #R) 2003/87/EC BMELE ~ R 2009/29/EC 5 10 1555 2 B2
B (a) PHEBENRE - #1¥ EUETSI £ 2013-20 55 3 BEER ZHABULA -
BHE] — M BENET O IHEE E PR 88%  IRS M B B4 EUETS I % B R/ 2005
FHENED 20052007 FHOHIME_EFRSE  PEASTSER; 5 10%
HEHFUSANAFAZEABETHHAZHRERERFEEARPHEZR -
PIBEIEMEBELERWABEWA - LIEARERNBIKASGEEEZREBE A ;
MmEERR 2%BEAHMEFOIE ~ AlDEAZE 2005 FELEETEHEHHE
WD 20%N2EE - WMERMMAIL -~ B BV EDR AR - fulR4ss -~ 17
958 « KB BR/ELRITNEKN=S 9 HER  ELHEEEZMAELE
FH (REALFA ) ( Kyoto bonus ) ( European Commission, 2009; European
Parliament and the Council of the European Union, 2009a; European
Commission, 2020c¢ ) °
SR & UEBESN T X TIEFT BN/ CERs Bt ERUs 1ERRIE
EEARESBEENSNFNETOE - YRBEIMNEBR (offset ) UIRHE - B
ZEUETS I BREBRER LthmB&E - R 7T BEBNXAEE EU BEIR
ZESN B EU LB E EU BERIMNER R AT SNSRI L ZERUR
fix - LESh - MBI ZERMBEERBENER - ERBLLAHIE - PGTo 24
WMAER S - REEENOERUREEAFNFIHERAGSEEE
MTES#MZEMNEN - £ EUETSI £ 1 B - BIASNREENEKB TS
EIRE - 52 BRERENNEBENHEARE 2R EXE2A&H CDM £ J1
STEWITMESAY CERs 3] ERUs ~ 0] IR R B EANBE LB ENS
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RIBEMET ol £ - NEDEE R CERs & ERUs Ol & GFZHEZHERN -
It - EE—PSERAERFR T 10.58 {EMEAY CERs & ERUs - EEHE=HAZ
AR 2K - =78 EU 107 10.58 RMEHRE X BEMEF WA ; B2
% 3 PEER - R OJKIR CERs B2 ERUs H 22K ( IMENFtE B R ) &
HEABEEREZ ZEANE 4 BERAISSEADFFEISNY CERs 3 ERUs
KW BHUBERBENAEBDRREREBEANSHNIERRSHIE -
B 2021 &£ EUETS 1 9% 4 P& ERF 1B 2 A 70 5FBY( International Carbon Action
Partnership, 2022 ) °

— ~EUETSI# EUETSII HE W AFERIRE
(—) HEWRAEZBERMNTEMGEENR CBAM HIRARNEE

European Commission ( 2009 ) B8l EU ETS1 5 3 B H 2013 £ &
2000 FF 6 B 2HEBEREWALNS 570 BT HME 4 BHNERSR 596
BRI HERBELEEEELD; AEAHEHPH 50%FARBNEZRER
HIMKIEE B ( European Commission, 2009 )» X EUETS1HZEKS - 5!
XETERBEZBEMSERA (BIFES) K GREES) MmEER
TEBESHE 1,840 BREATWA - N1EF 2023 FHAB 436 EETT
( International Carbon Action Partnership, 2022 ) AR BEMEF I WIHE A
2012 FEFIYA - Lilico 81 Drury (2023 ) BIafhA 2012 £ 25 4 FEERFAKH
M 2022 F - REBRFFINEESR 1,270 EEUIT - B 4 8% 2013 &
£ 2022 FHERHBEEWRAR 1,143 BEUT - NEBERREREE 2023 £
2033 FWEMES 3,310 B - ELE2REKBIMEFINRE - BILE 2
BENRANR -

2 BIERTEANEIRA CERs 3 ERUs 8 B NI 4BER - &% - HBEE 2012 F
FZAAEME ER N2 202 FZ2EBEHTWCOM IR IIFE  HITHSUERE
HETER,EM FAHRIVESEAM MITHK HFC-23 & NoO 5T S8 EHE CERs
K ERUs & T (REMETEE) F—&EH (2008-12 ) FN/SH CERs 5 ERUs * £ 2015
F 3831 BZ2#%RBIRBEB®ER (International Carbon Action Partnership, 2022 )¢
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EUETSI % TEMEBRRENHNGD  RTELEEUEMBEE
29 FZ—ELE MREERER T  WIEEESIREEZHRE LD - N
IE - RiMAA ETS WABDHER - AREBWTUHEZRFRD - £15
ORBEMNHENEFEN  FIb - ETS HEWARLE R ( Lilico & Drury,
2023 ). #EfM - EU ETS 11 /R 2027 EB&E 2032 EFaMBREW A NEMEL
45 BR7oET - RIAYA 2,600 BT - IEHEEEE EU ETS &% F RIETE AT
EFFEMEZEIR ( Muller, 2024 )° X H 2026 FRHBH CBAM WA TS
—#EM - CBAM EXX 8% - IHEHNA IS T EBERE CBAM K
4 RERTIER - A CBAM EA AR Z EU B ER - AL - EU 2K8 ETS B9
WA~ 2EEHE CBAM B 2026 FHIEX L - ME BN IINAEF
FIRZEFEER - RRHE EU L EBIPARENBENET D N O] BE#N#RE 2> - EU
EENEAEFSRABLNBEWRANZEARTE Z# ( Lilico & Drury, 2023 )

N—EAHBAETEZEZBRN 2018 ER THEMSHEBRREREL
PRt (IRREE®R ) R FEKEMA ( BIFE £ )( innovation fund )
PER M ZES ikHEE P 2 = k{6 L fF ( International Carbon Action
Partnership, 2022 ) l54h - 2027 FRBBEBAMAAR S I FINBER R ST
EXHEEmMMWEUETSIH § - EMXKII (HEREES) Bt &R
£ EU IRA ~ A SN IN00R R & ol i BT ol £ - 218 0s6 /) Al #
PIFEET - AERBBIMFUHEENARETE  HEEREEKEBEEZSKEM
HER T REFERS BEU NRHEEWARNISREZELTEHN - MBE EUETS
1553 BEMG BRGNS ZERANRBEZE - KERE GHG HHK
WHETESUBEREMRZZE  DRUT=EFEEL  LITRID5
HE-—EEEWRUBEN  ESRFAFEFAMIOTES  TEAZSEETW
Aam 2Bl - AUSEETER EU RO 27 BRI B 2013 E2ERIEME 2022 FHE
FHEWARRARSEEERBRAS SN H N EFELR -



38 (2EEBEMRMREZH) £20% - 53 8 (2024/ K E5%)

(Z) EU SESKIFMPRERARARREEERARTE X L E
BLE®

B2 2023 F - EU ETS | BRERHIEATNHENATZERESH
EUETS IRGBZRNFAED - MEEHPWARBERER K L EE E K 2 5F
EFO[REMN 50% - KRB MZEFMFIHEERN 100% - SLEEANWAE
BARRiE#8EREE 2 BB L ( European Environment Agency, 2023; Lilico
& Drury, 2023 ) A&M{T EUEBTS AR Z EZ2HM - A2 B2 B
BEIWETOHIKEINENZE KO ESEHMEZ LR /D IBER - BLE - 8B
HNEXEMAEESNEEREA TRMPINASERA RN —F - ARKIZERE
BREETFEL FZENESIEREIFEARBEAIEADKERE - X&
SHEFNOREEWNAMMAEENBEEE L DIRHEHEBESREST EUETS
| BPEERMR AR ; B9 BEEAHHENEE - SBEWEFIRRERF
HEFR HHEARHRESEAEBBEIZIZLEEUETSIEIREEW AN 25%;
ZS EUETSI 2 HHEWAER LB 76% AR E A KBS RAE K EERAE
% L {E L ( International Carbon Action Partnership, 2022 )« ZA¥I IR A8 R 1%
HAgERMERE LIFEETE EU R AERRENER - At - S2EBMH
BHRWARLEBAEENHZEMRERK - EREXNEE L ( Muller,
2024 )

B

\Y

1.LEU27 BB ZHBEW A AR R EEERERETE ZEHA

European Commission ( 2023¢ ) % al# s EU27 EREBNER - B5
3PEER 2013 FRERSFE 4 PERE | FW 2021 TR - 27 B#7E 9 FHEFAD
FAMNMEWAZXEIER IBRERRESREBER] 2003/87/EC WEEZAR]
2009/29/EC 55 10 1856 3 BRAY (a) B (i) PR K2 11 JRETE ~ TfFIREH
35 &) ( European Parliament and the Council of the European Union, 2009a )
B %2013 FF 2021 FESHTEERE 2022 F ~ EU R 27 fA BB E

Z ERIERRKSERAEE WY DR 1178 - 2EIR GHG HiEUR YD ~ XEBERE
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EU FT4AARRE WA - BWAR 8 KIEE LEHEEAIME 3 Fin - 2013-
21 FRIRBERWAS 846 BEUIT - 2022 F5 297 BRUT - BEKERANRE
MERMN 8 KEREEBEREHE DR RBEREFNRENE  BLE
BERETE  BERMEFE BHEE MRERELE HEHE 9FE
MEE CCS WEM GHG BEsTE - MEEREMBINETE ( European
Commission, 2023¢ ) HFFUAETHIGMAB KX EFHEWALLAITE
tlj CHBERAREEEEBANEHETE  NBEERETE - BERMERE

ERstENEM GHG B EFTE « £ 2013-21 £ AIME 15% ~ 30%  14%
Bo16% - MHARRBEWAR 75% ; MEKRMEFTEE 2022 FRIDEIR 17%
24% ~ 21%K 22% - 15 AU AR 84% ( European Commission, 2023¢c ) °

2.EUBZHERE 2013 £ 2022 FHEWRAZXKFIELE

NE—FSOEHE EURN 27 B ER - BB 2013 F£2 2022 FFFH
BWARNEHER  JEERFTBEERNMNER 4 IR - ZERNEMFER
2022 5 3 PEERRINEE 2013-16 E&A—EEH - WERSFENZRE
—FENHBERARYENXHEAEMAEBRER - A% 2013 F2REER
e AMBIFENERS/)N - NBLEREBZEWA - European Commission
(2023¢ ) IRZE#F 20132016 EAR—EEZEFE - LB E 2022 FAZIFENIH
BEWARIBEBZIE - AME 4 &E 4 ol AEEE 2013-22 F2RABEWA
EEHNBEIR - 10 FHRETE 251.75 BEIT - MAABELWAZ%T 100%A R
12 K BEJRMRIET = ( European Commission, 2023¢ )+ #H1AF& 2013-16 Z&E
WRBEWALER  BEPEWAR 2017 ERFEEN  EMERTEREBE
2 RHi B 4 WHABRRERBEVWASSHEEZRERAREN
BIXRS  SEEFNEEWARBZSREZEFIEN  MBARIEMOEERE

BREMBREM - RO RARIENENEBTEMNIKERE - CCS - BEEREKHNER - 58
BUEBZFERBENME ERNUE  BEERZRG HHPEMSRHREFTEM - EU ETS
THRA ESZBEEFITRETHRENEESH WS AN IEEE ( Haase, et al.,
2022 ) -
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HERE - MAEREESRANGE - 4 EUEBE 2010 ERBENE
# MSR 3885 TNAC Fii2#t ZHEHTE - URGHSHENESHER
SEBATERAEEEERBANER - S2%A - SEEEHEWA
fEN - EHRREESNNENETR -

35%
30% s
25%
20%
15%
1% 7%
o | 4% =
* 1% 1% 1%
0% — — —
P S G G
& @ & id &
,a,‘% \Xf@ 4@ & &’%'r $ & @,@
B & K
¢ & %
$
€2013-2021 2022

S European Commission ( 2023¢ ) °

3:2013-21 £ 2022 EU27 EISE EUETS | EBGHEWASZ BN SHEAILE

3.EU27 pA 8 2013-22 F PO FHEWARFZHRRIZNARBEETELER

IE4h - oJLEE EU 27 R ERIE 2013 £ 2022 FARAEHREWA - BHEFHR
BRE BRI E L - DY THESIBF TR R IZBERAERE T
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FIAROT/ ST

—2013-2016 —2017 2018

RIF : A48 B European Commission ( 2023¢ ) B} -

4:EU27 BlZEBBUIAR 2013 F 2022 FRE 2 & {CELEE

SRFFHHEWANEG  JIBEFEROMNE 4 REME - " FF1918
BWA, B TEFEITHRIENEEREBETE L - Kk 27 BREBRBEW
AGEEES - 27 HERABEWAREFHER AT AR IESERAEBE
ENEAAAERELZAME - European Commission ( 2023¢ ) E—:REE
BHEWANEREAE  ANBASZEIEEZIENHREL  FF2ZH
BWALRYARELEENGENEG - AXIBEBRELEXK 2013-22 F
ESHNHEEWA - SHEFPHRLAL BEC xR TIESEREESE LR
T8 HBPWRLA EC ERZITFHEWRASARKERERBESE LN
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J HEEFMAENER SoEXIANASERE EMAE  APW
& EC EZEEZﬁHE’\‘E%iE’*”‘TEE’Jtbf’ﬁJ%mL 100% - #FAMKRBEERE
EFTEIEHQAE—iitH%*EE’JF?T% BRI DN BBEANR KRB - F—%8
BIFffER 4 B0 A 809 15 BRK - BEERERBENALCHEEAENRE
RZEEERRZRTE  BFEEXARKEEERBFEGTECAERE  #
ZNRFEFERZEENREWALRLL - MPWLE BEC AREREASR
EAEBSESNMHA - ERSFXHRBLZFHERARAZELNELA -
BIEDR  SEERBEEWADRARERASEEBGTEXL  BFOU
—REEBTHERI -HPEX BEROFRNANE BFERKINEKT &
FRAFATHWREWATDURBEREFTHER - B - RMNAEE 2017
FRHRELEEUASBLBREWALER AR 100%* - #AH European
Commission (2023¢c ) FRIEHIBEWABTHEREL ZEAS 106% ; M
ZFETE 2017 FFIECsRAILEAIA 0% - RRZFAS AREERERIZH
BEtE  MERBEREBEFNEH -

MmeE_BUBERBMHE 4P BENSEMER  KEHBERMWBEIW
ABBRARVLEAERERANRE - ABWEA EC ARIIEMEREETER
S HEEAISE 100%EMEBE 100% - MEMFEHBERABRERERRTE
N BENZALEIEAR 100% - BEER 2 BB 052K B BUAN—#
BE MBAEEARELHEAGEXENAEEE - BEEKS -
I - BIEER G FZBEREFNHEWARLE  AZFLEXXHTOE
BAREBELSEL NBRTARBEEIASHEAINS 100% - ILEE
PUBRZEESTHERBHEWA - HE0EMZ2REBTN—KIEE -
BLERAERXAETHEVNAZDZBERELARRRIEKERMERE

% RIERP L EUSKERER 2017 FRRMALE  BEHAHEER KR 100%3% 50%:
HULARRA ">1001 3 " =50, RPWHOXHEBERS/ 0 MEALDBREUE—F
ENXHBRIIAEWASEREZEZTLE ">100, 3 " 250, HER  AXR TIELESHHE
BRZ%AERLER - RMAZALMAERZESBERMBESECSATERRREE
FERETEZ%  HiERABUEERE - 1K ">100, WERAZK—RRSR 101 - MER
=50, AR 51 MEABIRABBEAXEBRRIEEERMABTSLEANER -
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£ MEBERTDA 100% BV ERUNFR —BEMUFE 50%  OF
FIRY 50% ~ BAF 50%KE & 4 EEERY 100% - BLREHMZE 2016 F
2% EIt - BRI 2013-16 FOIE L - ARRENZLLEE 2017 £ X
ZETEE  BUEBFREPNREZEEZ B - BAEANT D RIS
HRF—MBEXE - #AREE A BAERBO - REEN—REETX
ARGEKRERERGE A RBREIEBEXNBA—REEHRRELSE
BEtE  ERTEAEIHEXARKEEERTE A —MEEN
Bl 24 7 EZEXLIEEENREIRE - FLL - B BRBERKE BT
—RBENGT JBEEFFHAMSIE A fREXSHS - A BEEX
201322 MFTA 15 ERBR B FIIHR—REEX 1% KEREBELHER
ZETE - M BEMBERAIZMN 14% - DEEEIEZEREN M BEELLA -
ERF_FEBEMR 4 PR C EER - B4 BEERERLKHEWA
MERTENES  HNREDRAEREWNANALSREZEN "EHX
#EEBILE RS | ( national green investment scheme ) R " HEEF O/ HE T
B | ( emissions allowances auctioning instrument, )\ ~ &% EAAI )~ & MR
RABEWARARE UEEREREERANAT RESEBESE ( climate
change fund ) EEHHMTREESHAHBEFT S BHREWA - MELE
SEXETARBBN—MBENED Bt - NIRHRELHEXSES
BXHARRIELAGERAER S LWL - BolEEBA 100%  AREEE
QEFEJ—MEEMLJEH EIE - IRZHBZHRFNHRERAREFWNATH
RIFEE RS 200 IRNEZTEFNRABT B EBAELR
th§J - It O] M FR 4 2518 2013-22 B FMHAR - QIHREWRAZEHA
10 FREFABER  LBESHNBENAE—RBEAXARGESNEE

et -
HATaiiE EU B9 27 B BB M= KEE - NERE E:.%Q 2013-
22 FRBWALERN - ARRIEREREREGSE LNER - R R EEE

ZERBWARBENARS - BAMTR 4 SEINFAS ﬂT”rZ%ﬁ =E
BERR 2013-22 £/ SRS FIOREWARNE TS HEHE
FWAREFEARRBERLERTEX L - RB{HA EC WREEEIRE
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XA KIET I ENAROMER 4 £ 201322 BAN—BZ T - S48
MERZENFE-5 AR ESERERARSEXARR IR SR
BHEBEZAN  MEFREXESENTHHEWARTIHAS
B RBTEEMRA 27 ENEBEERRBBANAEWABERERS L -
DRI 6.05 BREAUTER 4.37 BEUT - HEAGRLE 5 23R - B 5 2REHE
BRFHOSFEREWABE  FFHOXHEHE  SFENXLIERFHRE
EC bRl - RS RRERBEFIORRALAHEZRE 27 EEX
HEMNHERE IFREXNFEOHEWASLEEFIXHAS  MEP A
BRHBRNWEIHBEBRARFIEIZHIG 27 EREBEMNESHERAHA
XUE/S M BECHBUERZFIREWARIEIGE 27 BREEF

BRI -
o RS B R Y T R 4 TR SIS A S Y P G
A SRR RO
AB0T - 4 HHen

\ BN R SAE M o
27 M S F A U A NS Ky 11309 150

605 - SFEY G438

W E FReSESETEEE T O
2 RE oo ESEXHEERY O
= o o W F B D
= %!
— 08 320 i
I — 2RI T TR SRR AT A 1 . SIS M Y L AL A )
- 2720020220 WL e 2720132022 FHA S MU UNE U L B ey &

HE . A48 B European Commission ( 2023c ) °

5:EU27 AR ERE 2013-22 FFHFRBWRA BT ERRIZNEERHRMTELER
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4 —ABHERZHEWARRF—RAESE SN RIE LR
AEXHZER

NRE-BNSBEERPEWARSESFRARRIEEERAERET
EXHNEG  FIBN=_BELUERISETHRRIEELRHEEEN
S IR ERHEEWRARBRNOERE - —Wad  RRBEN—&RTE
BoLIHEEE A BREXARELEMABENTEH  FHit - £BLFS

J:E’Jiﬁﬂ%ﬂ\%ﬁéﬁﬁl%%/\ i B BHERER 9B EERIEERE
REBEGTE LN HEEE 100%3 50% IR HIEHBEBRARBERNE

EW%@’%@W%ME_&ﬁgﬁf'.%'ﬁﬁ—&ﬁ§$ﬁ§$§%
R BERIETEAE 14% M A BRHABAAKR 1% - ER—KEEH
R CEUGFEFIEFUERS 1% BALE—HBUAENHEWALSLERE
AREES AW EREREBLEEEE  RENUSFNZHEA
WABHSZ B HBRAWLES - BEERESENERBR  AXHRE
2013-22 # 10 FNRE  BEALEUREBEEMBERFFIO9FZHE - E
BHBERT AT A BEEBBERER -

BEMS A BUER  IFNXHGRIFHEWAFIEE 76% M
$ﬁu%ﬁﬁ IEEMARRIEKEEREBEETENIGLS 74% - TRE
10 F@E A BRSEEALZUFENREWARRSIE KBERERHEET
£ -BHUBR BFFREWATFHEMSE 60%ARKEKERE@ES
M FHEHEFH-—REEBA WRUEEREBRNZHGEUERE
EEBK - ER C BEHRRAERB LASERES  EXLERERA
MERFEBEIERMEL AL BERBRERIEEWNANERERS:
AEBRBLEAZELR  MEBHEWABZLHAEESERERE@REL &
ERFERNDEMEHEWANE—F - B 6 IBIELBERFEZERE
ERRERBREG SN EARRERNN —RBEEN LI - APHENER
EHERR—RESERARKEEGEREBEEE  Eit #EHEW
=2 KRBA—RBEEARXESHIREEARERER =S - B
B o6 PEFKIEL AR CHEEISBERFER LB/ LG KB BT —

(i
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(BEBRMEET) 5205 - 553 8 (2024/ K F5%H)

MRIBEREEINAT - M B BEIBEERN—RBERISESEARRER
FERETEUBELEARATELRAFENHLEREAEEX - Wl
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6: EU27 REB=ABFREREFHEWNALHF —RBEEZH

SR IEEAE IR AR AT EEL B Z EEE

(=) (BREE2) (AHER) B (HZREEE) NRULEEH

1. (RICEEE) WAREER

(RICEEE) RIIN 2018 F - 11K 2021-30 FREEE - BWER S



EU ETS R EHFMGT I ZBEC AR R B BB ER ALl 47

¥ EU FRIBREM 10 ERERMWEERER - #HEE 10 BRERELUERE
(BOMABHAM) TAINSEER ; 8 10 ABEXSFEMAMADE - #5% -
BIVED - eAERE c HIMRAEDR - UM% WFR - KE - #EFER - H
7& %5 ( European Commission, 2024m ); M EU ETS I A% 2020 FX &% -
EREHR FETEMEEEDTR 2024 T RERBIE—EENITIEER
( Eteris, 2024 ) At - EEWENWBERHES 138 - E2PED 80% WA
FEIRE R ETS 28 2003/87/EC 25 10d( 2 ) B89 - MBI (IRREES)
REERERUTAEHZ  NAABERERNEENER 6 FEB4ES
f, REBLERERNWEEBNESL , BRERYEFVTE - RB - -BE 2
ENEZEYVERERER, EREGNERAKRERL SFEFKkEER-
BEEREE WEMAR NEBEBEEIENNEEIMRBERRN ; X
BRARE  SHEENMREMENERARE DB REREEBEL
HHERZRETRAEIE , AXaREEKKBEMMEN A FER . [
XFEAANENEE  EMIEINRSHEEE - HE  KBEBNHMEIEZE .
HREBMENHEBHETHE HAXABERa AR EEEHHERT
BMAEFEIAEBESE - NESHRBEREZ 20%4IFBRATM N KIE
ZBEIREE R ( European Commission, 2024m; European Commission and
European Investment Bank, 2024 ) °

m (REIEESR) WWATERE EU ETS EARME RN ORIHA
EMS o bW 2021-23 HEM 2% HEAESE - 2024-30 HEUW AR 2.5%8]
BMAEE B BEURBEBENMURREENEEMESNRERLEE
BRI OMERRENIESZREE  BR—IER 75 BTHERT - B
2021-30 F (IREIEESE ) £EAHX 570 R 7T ( European Commission, 2024m;
Muller, 2024 )- 4 European Environment Agency( 2024 )& #HBAIE R EOJ40 -
IE—&%E - 2021-23 F951B 6.9 TEIE - 6.8 TEWEK 6.7 TEW - =F5&
B 204 Bl —FZ2BEESSE 153 BT - MB 2021 F#8 - (IR
EEE) BEXXH 1265 BEBUTZ BRI 10 BEFABSER  SEBEXROEE
AREHAFRX  R—HRERANBERSN BN AFATIREBIER

=

( premium ) ¥ELR T E ( guarantee instruments )~ EXHEAREA ( capital



48 (2EZBIRMIEETH) 5520% - 5 3 #5 (1 2024/ K =57 )

injection ) FH I -

RIZ Bteris ( 2024 ) PRECEHFMERISH  HE 2024 F 6 A NG - £ (IR
RIEEE) TRENBERASBESRRERMAMEN 6.52 TERIT - =R
oy 5.2 TEET - R/ 8.352 BRUUT - BWERM 241 TEEUT - @
TR 7.68 TEEBUT MR H 2.68 TEREUT  UEEMN 5.9 TERIT
KRB 6.975 BEUT « 2FELEH 10.95 BEUTEAREKTER 3.5 TERT
N-AEER ISXEHEBLE—ESESHNENTRSEEERK &5l
AEERRERBEENVERN 4 FrE ERAASHESESENNGE
BAMEE -

MmEPERKENE GRAEES) ARIIREEREARATHEA
FTE - HAMENDREESRER - BEZEININEAMR S SALUR T3
BEYR FARTEELEEREYE EERAGEHEELRLEBEREU
HngiErew REZZEVEALSOWRNE N - |RE CEE Bankwatch
Network ( 2024 ) HI#KET® - £ 2023 FELL - (RAEES) ERAE—E
ERNETEANB ISERUT - T4 10%E S5 E - Henley (2024 ) M
B(RAEES) BRVEELEHVUFAELINZE - B—EERAZRKREE
4 GHG M TERERE  MEBMASHEBFIIBAMSE - TEERE
ERHEBEEEERR H(RALEES) EMRAEBIFNERERR I
RIRRAEBER ARG IEE - BUBREBRE] BEERE AN R BT B
BENMERETE  OREK BERLAIZEHEM#EYME ( co-benefits )
mETHERABE (Muller, 2024 )«

2. (BIFHEE) RRERER

ER (BIFES) RZBEXR 2003/87/EC 5 10a (8) 1% ~ 28R

% CEE Bankwatch Network @ —EBIEHH NGO - TESHNTE - BB - SMERAHE
B 13 ERER 15 EERAANR REEESHUE 2R TH CEE BAMEEER
B EREIERER ( central and eastern Europe, CEE BTERMANR ) TETEEREE ARV
FAREARE - $ERELEEHEBETE ( CEE Bankwatch Network, 2024 )
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2020 & - #$7E EUETSI 5 4 B ERAVERRE 2021-30 Eit1T - E2RBEEF
BEREMEITEANENGFEZ— HFZENERBHEERERZS
BEREASRIE  RELEMER - BIIERKRRFERS KNSR EUMNE 2 KA
@i FENAERERNMEBEHEAERWEREN - CCU - REHA
BRIEIX IR 2 FETF RNt ( carbon capture and storage, I\ NESTE CCS ) B4E
BEREEREIM A EEREESE5T 2 ( European Commission, 2020d; European
Commission, 2024n ) - EHAVEBEAY NER300 L% - AL - IJRU—F
TEEEBEN NERI RBAL—ETHRIATENEE LEASE
NER300 EBEMMEGE M (EIMES) AIRBEAZBREBEERMIE
W HYETE ( European Union, 2017b )°

Him - lb—EE—FWEIEEREB NER300 49 4.5 BRI BEET ol 42
g M (BIMES) H2020F2023 DRBE S TEW -4 FTEW -4 T8
K 2.0874 TEMRBIWETOIE - ALt - % (BIFET) NEIKETIE
FIE R 2023 F£ 241 6 S ( European Environment Agency, 2024 )+ ME &
HEBRZELEANTUELRE NEEIKToUBERMAAEAEE -
L 2020-23 F£—Wf 75 BRoTEt - 7RG 6 EMARIZIA 450 EEUUT - AU OR -
EEBEXNNIORRKEMFISHEERNSE - HAit - BIEEEEHEE
NEFMATRE AEHAEEARUHER - LS (BIFEE M5B RE NER300
8 A B9 7.35 BEJT ( European Commission, 20240 ) B EEE 2023
FEMRBEN45735 BRI - BT EEFERHEXRFSERNIEEIRN
RiHMMHMERNESR - R ZEHAIZHE EU ETS 1 2 EU ETS 11 89 30 {2
BX W EUSTEHMEKEEZSRF  EXEEFENERS GHG BFRBE

% NER300 2 EU £4 20 ERUTHRERSNWIRBIRERT (CCS) ZBRAIM KM RE
EU BREBERENAIN BEERRMNZERNEE ; M NER 300 ZE22WMBE%E EU
ETS 155 3 FEER (FEAERE ) ( new entrants' reserve, I N NER ) FIE XM 3 &
MEAX HEALET OI 2 - EC 1R 2012 SR ZEB) 11 BRERTA 20 BERE - 1REM 2016 &~ MR 2019
FRBEE - BR 2014 FEHAN 10 BEUTA 18 EEE - R 2018 ERABKE - EMR
2021 FIEXRF - AUEOUR - MBHNEZFEEIERERR  MoaERXEE - 2%
NER300 AHBEE - EMEERIA (BIFE <) B ( European Investment Bank, 2010;
European Commission, 20240 ) °
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EfEE FTERAE -stEJERYE EEEESFENEELEE 5
—AIZ2RAMNUEY  MEBEEEXRTUESHELESELA—  KEXHE
BYRBRE 40%3 60%E&E 100%MEB) ( European Commission,
2024n ) -

BIETREFASEEZNREL AZ2ER=MEN - WERE GHG BE
FEUR BAGHE FEZNEERFEEEYREZEHEARFNESE -
A EUETSII FEER - BEZ A ETS BIFIRVIEM - SBER T ~ GRRE
2E) B (BMES) AESSEE  MMENNESRKES ETS ETS 1I
MAREFS - BRAIARZEEA#EBURM FARENES - &2
KOERBLEHE CBAM Z8F7 - MMEE TN ARE—DRITRIET
g peRER R A IEER 7 AiRBIETE £ ( European Commission, 2024d )°

(M EREER) RREREH

(fEREET) 22021 FECEL (SSEXR) PW—82 - 2B
BUMEZEEZ A EC 28] 2003/87/EC K 2023 FIBIEMIEE 9a 5 30d 185 3
BRZME HEUBTSIEENREE ERFMARER  ELLERREMKRE
£ EU ETS I RIERFT - MREIE 2027 FHHBE 2032 /1L - KBEEBL EU
ETS Il FMZEZEPERE 1.5 B - MmELHENWAKZER (EU)
2023/955 ( regulation ( EU ) 2023/955 ) H#EA (L EREESE ) - BRIFFW
o] @ Z M A MSR BY=( European Parliament and the Council of the European
Union, 2023d ) B 2026 FEE 2032 FBFERA (HLEREEE) WEH
ARA 4012~ 109 8 ~ 1058 ~ 10318 ~ 101 & - 98 B K 94 BEAIT - 2Lt
ROl sZ 22 Al 2003/87/EC %5 10a (8b) & - B E SR EEINZRSBE
650 EEATT - MERIESRLE LA 850 BT - THETESHRATE 2026-32
F5 867 REATT » bR 650 EEATCAKE EU BEMGETOJHHEW A - EHER
S &R 25% ( European Commission, 2024d ) AWM REREBEREENS - F
1S EU ETS 11 AZBIEZE 2028 1T - LI - 2026 & 2027 MERBREAES
HI#AZE A BERBIA 40 BT - LEBFYRIETT EU ETS 11 OgEIEE E 2008 &£
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s ME 2032 Rl BFEAERSWAELAS 114 8 103 18 -~ 101
2~ 98 8B 90 BERIT - WULRIEERH 2026 £ 2032 FEIEE 546 [EEX
7C ( European Parliament and the Council of the European Union, 2023a )

m(MHEREGEES) TBEARXFHEELGZERFEUAZRE
TEFRZERNELRE , IHERUERELEBRYSRABERNENR ; M
B EKFFENRFNER (SARERER ) WOEREMSER
X BME EU F—EHBFEHRAEKAE T IRE & — @ #%H
( European Commission, 2024d )« M EUETS Il (kB LB ERKEESHHES
SEE 2RIAMHEERBEERR Z AL BRFEMEEREN CO,
M BRBEERBNRERXARSERELS  UBENFRBHA
19 GDP RBALOE - KIL - REEBESH 17.6% ~ JAE 11.2% - FXF
10.8% ~ BT 10.5% REFEEZH 9.3% - RLHEEUETSII EF T O
SEZE WA AERBZ ( Carbon Market Watch, 2024; Duma, et al., 2022 )
Htm AORDHOPEERBRUNERRIR 2.4% ~ OFFE 4.33% KB KT
2.35% ( Jakubowska, 2023 ); MERELESIHARRESRESEEI KK
HERE MEeRECAEEEZBEEERIR « HEELSARAEREKIE
FEFEKHNERES  MEXFPRENETENEHNEREBRKNRE - O]
REREMENXE RUEESHZ O 37.5% AR IS IE ( Carbon
Market Watch, 2024 ) °

HR (MEREES) T2H EUETS | EHETEITENNRES
WA EENXE - BIENLE - S HE EUETS I ER » JRERE K NGO
o/ EUETSII @8 EWAPEERAREN RECSERNAETE  AE
MIRBEEZRZE EUETSII 2—7%& " BUAB & 1 ( political suicide )+ #ATM
EC BREBEAURANCARE REARNRFTEMN - NEERKR
BHTEHTHESRAARENTE HEREBHNER  £BNA 10%
W EU AOEEAERHNMHERE Rt (tEREEE) 2—EJLUE
EU ZM#BRREBR RN LUEEAF IRV EREEB BN
(Jakubowska, 2023 ) AMBARR - B EREF K LEMEMKER TIF
BRIBIR - TREN- ¥ EU ZRREREERBEMEREET ZHERIMRK
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Z MEBEBRXAREEFXNRK ILFERUEEBASZEEENEMN
( Muller,2024 ) HIt I R It —E SN EMHZHERBRFEBRANEE
MIKEEERENSADEERE  BONBZE2AEERMEN - &
FIERRIKR M - RENITHRKE Z MR RE AR -

BBk AERL A BA R ERF T
RS

— BORREERERE )

EU ETS BEREBATHERESNE  EREREAEENEENETY
ENTE2EEEMS  NLBEMEBENEERAAKNEBIRA - BEIER L
SN EMRRIE EUMERBRF N - B EHERSIANSE 1 HE 2 B
BT ETS FTHEREFIEE 95% K 0% MR EH N OREE - REZEMN
BT EECH - E%t YRZAE —BRAERREXEBLEERRER
i, 5—EREREESHKERAR ZRHEXZNIRBRELRLEE &
NEEDHERREEXAHYEEEHRFER e REFIERERIZEE
Bk FRAEEE REFIHBLULEMUE JEREITHFBHEHR
EHBEZHRERERRK - R EC WM - BIRKE - EAEMESE - 1L
Bn EBRMESERSERARBNER , F-EREMAKRENERA
b BiE%E - REZECEEERFZEHEX ( Pellerin-Carlin, et al., 2022 ) °

HANMBENEZMRARR BREMBATELRERIINZEARER:
RURE—BWERERGEERENRER  BEEARER—NERTA
E7STE EUETSI £ 3 RS HEREEXEIUEREF NG o 2 ZE - B
M |BEBEERFEZE2ERNNGT U F2EBHRER ,; BEN  SikER
EXARELATREINRSHD B - BEHEERERERNTY
T BEEERERBERERREENA/N -

FAT - BB EU ETS 1 WIEfTABRDISH - EU ETS 15 1 &5 2 PEER &t
HERSBHREIESHRE LEMHARTMPZIENFIELALZERERE
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M EUETS1 % 3 FEERABRIRRAS Clais TI TEAFIRE - HE&R
TREFNHD  UHREREBELNRRRE—DEE_MNRBRE LNEEN
Em BERKRRRELZEXNERSATRENNGTY  B% 1 X
2 BEEETHCRER RS TIMEAS 3 BRNE-—HRE DR
MBBZEXNER BEAXALTABRS C1E BLEEXNEMAME EU
SEWHE - N EU £EMIMNEETF EU BHE - BAZHKBRRINEER
R EHIE - % 4 BERNE=-NHCRRRE  NRE—HOAE_MHBREL
SMERE (MEIARS TIE ) MERAMRRZERLEERER - WM
MEXAERR VREKRREEN  TASEEELEXRAEMAIING
BRF ] e

BRI - EUETSI S 4 BRRFTANS =02 REE - BIFSER
Cl ATl MIEERKERERNERAERZ M B VA =72_ EUETS
1 B 2005 FEEMATERMPIRIEEFIREHFMETD - MIRAEZE LUK
BRAEERELS CIAB TI ZEFAEmR EMEEFRERZE CI &
TI ZPVEE - 7RG RESNET I BMCERINNE - EELSIBREEL
ESHKIINERAERNBE MELEXNEMUARE EU RABXE
AKX ER - RAE S IEZHORRE R - B - $WEERHORTRER
ZEFXYUERHSRREFNRSHT  MEREELGTVENEXRE
mRBEHFNEE ARBUBDEHELE EU ZHEBIRNA - FRIAK A I E
BEIZEFRDEMRNEZ NI -

— AT R BB o B BT o R B ER RS

—RRBBETHAREFUET - KEEFEMBREE GHG ZHH
£ AREUETS 15 1 25 2 BEERINFMFFIFIERE 5% K I0%ERE
NG - MERRET 8 FE  WARBEBNILSEANFRATERE
G - ME1S EVETS =1 - % 3 BRIE - £EIHFURSEAER

WEN BZLREHFNFFIREXE 26 - B - SRELHIZERE

BHRE BRYZRBZAMAZVREHFMF KRN  WEEBURE
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PHENSHNFISENEMREE - MEZEHNGTUENSI - S8
BENBRIMTUBEIN AR 28RS - RN ANME RAE SR
mHERREZNREATE = EHE R -

(—) HFEFrOdoEZAERM

KRBRBFIRESANCGHNFIZIEEREY  BORENRE
HERBYEBUEMBFWA - AREMIEENSHENT oIS SIEME
A WO EERMEESEREERKRRFE N EMIREERS EUNE
EERZEHHEEERNER  REATRANEEKDER MEREEBXS
RBRIDEL ( ex-anti allocation )~ — %78 23 ¥81E /R Al ( grandfathering ) %L
BRI MENELHNERDEERE  EUETSI £ | lREMEMERE
FREENRAMBNEREEENFARBATTNWSKBIN T ETHH
Bk, MB—BAIRBEDE (ex-post allocation ) X BESEMMN DAL
( output-based allocation ) - BFEF U ZME NN ENEH EZE L LA D EC
( Marcantonini, etal., 2017 ) - EUETS1 B % 3 FEER#ERY 2013 & - Rl &E A
EERFEAR  —RIACKERPHEEFTREZ L —REHRFTFINZ
A -

M EUETS I &BE 12 K3 ERE LABARGTFREHNGT
“EE - ERERER - H 2005 F45TE 2020 F/1E - EUETSIHRE
ZECHEMET oI £7%5 103 B - MMBERENERBENS 91 S0 ( Pellerin-
Carlin, et al., 2022 ) 7RB0 EU ETS THEZE 1 ~ £ 2 R%E 3 B - EU 2%
THNRBHWNEESMGAARERE TENM SERRUELBAZNEE
WO E  FERRANFINZERREMEBENELINE
Hit  MRBENEEEANES  NETRARTEFHERZESWH
ME - bl 2008 FEMEARENEENZE MR MMBEEENEES
HEFMERZEER  BAZIBZMWEEPMZ ( Pellerin-Carlin, et al.,
2022 ) RZ - MIRBELENRE - MEEL 202123 WHERE - BE
EREESRE ENEMBE 2R - RRWOLULERZE R BN
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ENER MENREEEEEKERE FMENIKRELHEEERS  RE - M
BEEETRONBNERCERNGT UIZERER  HMEESHNEEH
MEEERARYD  ERUELHHNERNEAERMRE -

LE4h - BIESE 3 RENBEERF AR REEENER  BIEZ
o NN IR SR GRES - BB 2020 FEEREEZFZLL 2007-2008 FRIFEN
SEREE NMERTHEFFEXRENEEKERKIMKER RBRE .
MENBENRERFFEFERRENEESE REMKCENE(L - MO REZED
AMEBEZNRENTTUE - ARl ELINENCEERT A
ﬁ%ﬁﬁ-l%%%uLﬁmmM%vWﬁﬁﬁ%XﬁMﬁTE”mmﬂ

B MEEEERARRMESNRERNTUESREREKRFAE - &
I B 7EBBAEF  EXNERNEENMGUEEEERNBENER
EBR —MmMsS USESIEENTHNELIMATHRANENIKE 2
PEESBNERAFRB VRN A -

BRI EUETSI 25 4 FEERRY 2021-25 & - DL 2021 EF 2 EFEE
%%%Wﬁzmms%EHMﬁTEZW#v%u@?ZErEmQEE

CPIRACHEEHENREBMEOUE - NEALLL Cl K TI ERZEER
ﬁﬁﬁﬁxﬁ@%%%kﬁﬂza#?g U EZEASRE N OAS K
FI-EXEER NMuUBKRELEEREERBERZFIONEEFE - 24M -
NMREEACUEEE—EAEYEEN A AKEAMBRERNE - DIRE
BEREERINELES BN EEEZBANEE  MEXREHEE N
RENEHMGFIBYBEYENAN IRRCETHETZBRNENAT:
IE—URENEZER DN REZETUIEMERZH ETS WA - AEHZ
B ETS WARI A 7 D EAMAIBMIOBE - MBENAIHEERAZZER
WERAESE B MIER ( Hofman, 2006 ) -

EI D)(r

() B AR M

—RRA  ATHARERRGRRHFNE  RBEL REZ
ENMRZUBRBNENBEEREE  BMAAR 7 A2 HFKEA T MA
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RERREP  NAFERVENE MULEEBENEERAREEND
MERESLEURKTERBEEARANNEFTR  TEZZERAHMEHEY
BHEE | KE 2 MEMRESH GHG WEIKE  TEIEE S 5EEMESR
WREHMFTOUEEES ( Lilico & Druty, 2023 )« b4 - AHFREEZE T
BEZERH - FHILMEZEREENEEE o DIE S ET ol @R ( 30
RRE)MmE L BBAEFES (MEB ETS BIFEN SRS ) EthA
X5 - AL EOE EU ETS 1 FTRREBINERE EAE GHG BEMRN
1Y HEZZERW - IS - 7 ETS BURHWIRIEITI - A THE 2 BEE
BEUER BREBAZUMERNHNIUE HEE EUELZEMBE
FYHRN EUEBENNRGF OB EN I E#RER/VEE  BEA80E KB
RN EBBIZENEERNTE - WEKRAAZETHREMNZ O
ABEHHEOUE  RILHENES NREZHBVWBENEFOE -

ERBENRINRENNFIELERFNERZRK - AILIHES
BRBIMETOI 8 - XNEE - BB O U8 (i HFBsUE ) kit £ ZE - B
ERFHFMNVERN IR ER D EEIRBINETOIE) - MILIER ETS BE
BENARE - Bt - BREASARS /RINFEME L 2EZ KRN
AOE BAA - #HHEAIRRENHNUSEERESA  EUETSIH®
RBAOVHFFOUZRENSNS | KFE2HER  EAERERERINZ
HIWGETOI2 - 5 1 FEEREIEE 30 Bt - M3 2 BBERE 2023 £85I 25
BIZ% 100 Bios - BEBWERTEREENEBPTFAZ ( European Commission,
2023d; European Commission, 2024a ) ElIit - B E e aES A
EERANAARZERERENIEL  ALIR - StHAEREIERINET
o ERAIA ARAREERERALUEEMEMENFIERINFTIE.
NEERBEWXHFEIRERFE -

PAT - Bl EEe GHG HFERIPER(E - WIFERBE W ETS AUIKET B
R BIfE EU Z2HAIZHREITIKE] B Z ETS BUREAMANE T - AKE
ETS M 1TPRAH2KA) GHG BREMELE EUN =227 — - ERI BB ERN
HERAFREE-—DHE - LCHOUBAPEZE W EU (BIMES) &
A EE - UESh  RIEW B EREBRNFE  BIOHEEEPEBRIERE
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B 1% - S0 UE -~ 75 ol A A 2 Y A B Ak % e L B 2 am BR EUAS (31080 Bk 15 VA( Jalard,
etal., 2015 )°

(=) HEHBNFFImSERREZVNRETE

EU ETS R BHEERE NS REREAEELBENERFENE
S RAREANAT - BRBTEAE ( full auctioning ) HBHE —F1aBI i
7 -BRZ2HEBEABVEMAER FEVPHESEENE R N  BRRT

=\ ™™

TERE AEFARSREENAUNER BR EMmER5EEHUHA
Hinm X BHAERGHNERN  RERE5EMRNEERZ( bilateral trade )
ELEMMRENEANTREIBEAAT  BEEAEZAAFRBEL S
B EF o BB S B RN ( Hofmann, 2006 )° i e 82X ZHH IS EKNE
i EXRFAREFHEMSNEZSERZ— KRUEBRN BRFHEMSE
BEMANEEEMMEMSRARNVERE  BUSNGFURENSEZEEE
RIEF  BRIBEREES R E B E R 2 2R IE N1 E U AR T]
FEHI M ( Matthes & Neuhoff, 2007 ) - ABEBEIRR T EUETS I AR 5
MBS LUAERE  AREEIREHR BAEHZHELBE EUETSI R
MMBMWESE - MBI BERFEMGFINER - EIt - 5 3 BEEZE
WK EF O ARIRE  FEEHMEF I EBRRTEMWINGE -
MBETEEUETS IME | RE 2 WMERE - EUBERR 5 EAL R
RUBABHMGINRNEASAXNZER ARG EUSBEBE 2GR ES Bt
BRHl EU 2 EEIRINIFEKTSIHE EU £ B E ¥ B 15 B89 FEB( Hofmann,
2006 ) HILOIH] - TR INEZERIBREBHMGFTIERRENINGE  FE
ETS MBRUKEMRT  MEENBRATSHNEE - BEREWINEED
DR ARPEMSZARE  RATSTEEEHHEMNSHE  Fm
BE—TWRENE Eit NIRZECHYELEEERAMEBTEE 2
FINENERBREFNRZHF I BRNRES L -WERE 2015 FBA ETS
5 METZEIRAMN 684 EHERUR - 167 2B GHG ZEPBEMAY 74% - A
HpER 10%e ARRE HMAIRRERRA TR MES—BE-

<
=
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ERERBETSmEAERE  HREEHNFUREPHNAT - 7L
FZBc R Z 1R E ( Europe Economics, 2023 )° &% - BEERISLEANRE
GO BB ECE EUETSI S | B 2 BEHEM - TRU—ExSE
£ GHG Z ETS X515 - BENWIEERZVHELBRRNBE -

B4 - ARBENS —EINERE - —ERBEBVNNEE - B LED
EETS ip LMEMSHERS  HARER/NRMBEH R ETS RUHE RS
B RNBRMHIFE Bt KREBBHM T MBNLLERSHERS - Fh
PU- R AR/\B R 8 o) DU FR 2 B 0 8 DA 3R 3 V(B A BUS BEALET 7 ( Hofmann,
2006 ) —MBAHMFINER SEHEM SR ERFHET SN
BREBLEERARSGHE LRKEE IR -—RASLERANFHRRZ5FD
E BREZAEREAR AL A/BRHENSERIHHERATHHR
ZER HENEXES HEXPES AZELXK( Hofmann, 2006 )- 54 -
REE 4 BRNGFINREUHERENSEER 8B (BUNERR
2 ) ( European Energy Exchange ) 217 - WIEBRHEM S R RATHZHNR S
g ERAEMSHNERILRIUNESHNRSEMBIESF - DLETS #I
SOl ES B BB EMIRE ZHE ( German Emissions Trading Authority at
the German Environment Agency, 2024 ) °

- MR G P PR T R R
#E () %

EU B 2005 F&E ETS E— RGN =ERE  ESEAL—ZANE
4 BEER - AR 2027 3 2028 LTRSS _ 44t B4 TEE58
BN SN IIMEE ETS FARARESEAAWERMEAZ®D -
MEBAREFNFIENIM - EXSEm  EMAEFTHRERNRGTD
EEBIE T AR - SAEBIAREIE 2034 FA] - REHMFUNEE - UREA T
REHMFI—NRAZEREYN  SENEREZEIZAL L2 EFHNGET
B ERZEC - EU B 2005 RGBT ETS £ 2034 FR 2 KREHN
7o REHWNEOUEEEE 30 F - WIERR—EBRNET - & 7 &R
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SHEN M N EBE Y BERNRA - #5328 EMEGRELR
w0 /E fB B HFRGET O RO B B IR 1T GHG BERUR 8 X tHA/VE ~ T RO 3B 14
RE-W—BEFEREH BERBOKE FESMBNES  NEHE
TERBEEMEREFTECELESENBE -

—  RTEZEREINAUENEEE A EE

PUE 7 578 EU A s EZ AL ETS P EF R EHWEF &I - M
WE (1) BBRPEREZRE (M) XWRET ? RSB ERETE ETS 2
PIBE () RMEBINE  DBRsiRER > NEEEE FEMER -
7 R MAC RN BB 2 A% AN marginal abatement cost, LA &8 MAC )
B — 8B GHG FTFEM R A - I=EE A2 GHG BFE# A - MAC HA
TARE S GHGREZEBVR B—BMREMENAALI—EBUES:
IMENZRE D% GHG RIBHHAE - AILPAENMARIRS - M E' 2%
BN EEZEERKFES T GHG W E - b - IREMENEEZF
Z=HWE OB 8%E - LEMNTE EU ETS M5 | &5 2 [EERMBIITERS
- WERAMBEEEZES N OEAT' M2 - BEH - BUgth D> 7E—EB
DTHREWA -

At - —mMRBBETHRENEZTRENHMGTOE - BARAEZERD
FEERIOZTH MEAEBKNGE - BENMRETHRENEEREFMET
oWEHED) SFERAHNAISERONER T - BMESNEEZERA
BHEEEMZERFER/ T OEBINE - MRBEHMET o486 4 0B - &R
WMEsRERETEE EETNEINE - TR BTEEAN—RITREEE
E—HORBENEY - EREES TOKET - BB E'ETREENEF O « B
FEEZTFENIIHR E'ACE" Z—E@ AN EMEHEZ O LIE T ol 158 ik
Rifg ~ EE¥0 MAC? - X BFE R E°E" b - BMESEER DV E— D
HIE - £ MAC' K Mli FATE XA/ E'CE - At - EATFTHENEENR
BERIMEESER AR SRDRER T - BT AE F A A HEE1E
HEURBEMN MAC RV RNE EE WK EZIEREEMNIEE -
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D MAC!

MAC®

10

Tl

7T RTFREFNFIEEREHKE () ERERREKFENLER

M - EETS RBERT - AR OIS ES R BHMFFIE - %
MMENEENRESNFFUEZTR D DULHZEERZBENKFENE
REETS BER MEARENZ - WHEEERAZRETENEBTBER K
WHE B PRZEBKE T° - FISRIA E'E’ WikBEBEE 8 /ARl
E'ACE® - UL - B ER TOSk T' KEERER MRS L - O HELE E'CE' RS
ZBE  REMAAFERLLUUDRERENSHZHTH LEE EE' K
HIGTOIE - E—HENZ  EERAFFHNFRFFIE 0E° Z N MBS
ERMNERZEHNHME EE - UMBNEEZ SRIREE R - FIRNA
BAZ E'CE' - ER - IIRBEERMM MAC! - AIEBR—IXRHME EE°

A J
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FREBRAM AR EFE’ - FE 5V IRITELER - sV E LM A ZR E
FREZEEMANBE  RIBRMNRAEFTES —FEERE - &Y
ms  SELEEEMAATTBESTAREHMA Bt - REAMS - Sl
KERH MAC EBEREEEMAESFEETEREEEMARSKER
EFFENEEMNEN TEERMMES IEMNREAEZZEMA  BENFR
ZRMBRHRBKN IFELIAZRREN—  MF - C2ARRAEELET
ER—87 -

T RTEBEREHRE (N ) RNEEEAETE

ETS 2] BEERT - SHE HFMET I ERE MU EZE R ZENBEN

ERHRBERAZENEZRNR - U2HMANFREREZEEATSHE
NENESESHNFIRESOTENBAREE T - MREMK:] BBRW
AR HZ BN S —EER A2 BNZEER  kEAKR - 2UE
(%) XEENERKEZF - MRWKE (R ) RTE TOKE - ERBL
EESRAKERVERT  AIFHARAEA OB AT WBIKE (R )HE -
BRSEEBRABIHKE (R ) WA BEWAIU - M BESHAER -
ERERBIZIERBETEEREE B IUAIRTTNEBERMERAV R
£%  ZIEBPRKNERT -

R ERE( R OB BR— SRR ZESBBENFESZ MAC
Bis - WINSEKE (R ) 8%  BHWADEABMBAFEZETRXL
1B BRYHUZEENERBMNEIN BILTTENTHAAEZKE () W
AEREMRAORE - NFFIUEHENKRE () RFE - BT AR
BRE(M)RE—HMONWA LENERIRE(R )XZR T FHKE(R )
THRE URXZJLU=EFRFENGHEBENE (R )R - NILRAEY
MENRERDOE Y AT'T'B MNIRE (1 ) B BUTERRBHMD 7E
—EOMIKE (R ) WA -

BHERBBASWMULRE - BV BNKE (R ) B - EX LR
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ZOWNABR  BURBLARBIAFEFZETETRKIEZR  T&EF
Fﬁﬁﬂz%%*ﬁ#ﬂﬁ%( M) RNRGEZRIERORN S L IEEERRE
EREHRBEMN—ERE (M) XTITNREETEGTARINERE
& AL MESREZMNRAEERERBARRKEPURZFEKE - W@

A OERBBEUTMNE () X - MEAARBEL—FERT - 4O
5E— RARBEILERR - 518 B RBENE - Ib—ERKR - BIEMENFESE
EEMBUZEAE T ZEBKE () X - WWKIDFH OEFT WIKE ()
MR MR VEKE (R ) B BMBEAFEMNLEBTRIE E'CE R
REST EE WX HFBURE LIF -

Rt - EZFERZEHRE (%) XF - DB E°HNRBENE - M
EZEHRONE () BEREBTHEMAHBHES 0E'FT' £ EICE’ Z
A-MHEE 7 FRERIE—@NE 2 AMERBBAIRIKE (T ) 458 OE'AT
B UWRBEHEES MRRNKE (R ) ABARERENKTRBENS
T'FCT® & E'AC - MR EEBBHKHNBEAEE  BIEFEZIHIW
(AMEXE (1R ) BEAZHORE A ) - WERTT B0 B RV B X i 22
R MAC' - EEBEEZE E" WEHKERFERL N - & FTHERK
T'FEAT® EERUX B T EVER) MAC' EREE - ILIBR - MBNFEEER
ERRAR BT K #E Y] MAC' N - SEER D - BZASLURKEZE E' £
SBIBEKE (R )RKET EAE B BMEAEZEL—FGE -
BHRKE (1) BEAEREKE B' WAMA OE'GT' & E'EH ZM#FtE
X E ECRUABALAS ~ OEFT' B E'CEBAKES - BB () RRAR
BEBEZNZFRT  MBAFEZASE DR R KRITEERRBREI -

mERE (B ) WEEEIREIZRBERT - HARENZANE
BRFIE FKE (1) RKE REFEIZESHMA - EEUME MAC Z
Bt MLAHENZRESEKE (K ) RKET  HMENXEBRENR
EKE - NENE 7 & TO R T' FArE BRI EKERNZ B K B! - BIAELE
E' - E' EXMOJEEE/ - AAMBEKERM - I DN ZEEHEHRR
ERREEREE  EXLNER - MILEEMENBER - MAC AR —
WETS BUR - REIMS - MACTNEEZETBEIEMAREEEEHAA - EFILH
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PNEERS  EREBERPARKIIEMRFENLA MAC £ - MEAEE
FERFY - EXTEMA MAC WIFEREREE GHG BIZEERT - Bt
BREESRBEHMNER MAC WEEHRRNEEHHEE[E - M
MAC #LDIZ2E - UARF=FHUZE THEUEEMBAEELRS -
ER LN EE LIRS - E—HER RSN GHG FrRHU Z /DRy KE
T BE—DPHWREBLVENLESHNE - BEMBEROBRKER &
ETS BR N - 8 FEZNREH NI RBABHMFFIEFTZH AR -
MERE (R )BERN B (W) RBAFBHHRA  NILTEHES LBE
RO A 1 B BUR S8 BB B R -

- REBIMGT O EERERE () XREIKSEE

HEETS RIXE () ZWeJEHER N - SEEEBBEENRHUR - &
FAZEMBNFEE MAC WIERT - &£H ETS FREM LR %R B BEET
OERBHNFUEFTZFAERERER AEBELATFEEERBEHRE(R)
ZENZERNVRES  BLRBNEBREEEXZNHNARERBARBE
MENXL  ERABETHMNFZNERENINEE  ERARETH
ZRAABZ/NRNENGHNFIMBNZER - AIBEAEZNBR
fRmER1T ol AV E B Z AR bx - WULRIZE R ETS M1 R B RGO
MG REMBAFREELERHE - MEKE () BERT - YIHINE
REKE (R )R ) AZEMAARZEZFAZBEREANERBKE
(M) X EXRENFERUREBHKE () XFARKNABE (R ) 8-
BB EEEE FETARNKE (R )BEMB ZRKMANEE -
E_EEEBA  MBANEERKNBEMBA - AERERNERE I
AERE -

HE 7 2R EFARBRLER  NRABBENXEE E'NREHFNGT
o] - B EECLIE N ACEE' X - REH E' BEGET Y - LEEES
BENREE MACREMA - FERARREM K E'E'C #ZB2RRNHE
B BPNEAC- MURGTHENREEZSHNRENNEW E - BB
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ZEMAC'HWHEMA  BREE E' - WWRKEGEM N EE MO R
B N UER E'E'AG - LEEEMBA N EZE MAC' FRANBEREBFAAE
BREECEGERNGNWEEM Bl E'ET t—EEEEENS ENREY
& NS H E'EAG TP AR MUERIR - AT MAAEZNULZH %
BRI E  RAMBSILUELEMBANFZEEATENE R - /K
MERZLRZR B KE - RAL—ERTUM - G TFEZHREHNEI
E BBYFZIRBREMABES "EH . fIttERr BZREHN
AOE T A - MEHAESZHN GHG HIBURE © IEtTZ EU ETS 1 &
£ 1R8F2BER  BTFERBERER T 95%K 90%HNRE HFMECE -
ERHARAAEZELREREERSREAN - XAERRBNENINET
O FEANENSHNHIMFINER BRABRGHEES - LR
2 RYMENEEZEETEES GHG SR E - FREEXENHMETTE
A G I MASEMBA A EERITITHRIMAT GHG WEE -

B ETS HEMEE  REBNSEBKE (M ) BR - IRRRBRIKE
(M) RT MEBANEZFEMFRIFHNERE E' - FHIE - BB
EEMFEELUETERT'H T 2*0EBT MEEMBNEEEEEMRE
BiR - Bl OEBT' BIREBHMRE () B - AHEH - X MENE
ZUOBERMAGE _FEER E'RRE - BIL - ZFRDE 7 T'BAT - 24
BRI D RABR  BUFUE _SFREF LR - MIbHRrR - ZF 8 BENFE
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1. &IBIES 2003/87/EC 55 10a %5 15 A 16 FRMEMES(EEER 16 %8
NACE # ! ESEEL P FEH
1010 Mining and agglomeration of hard coal fEEFREAER
1430 Mining of chemical and fertilizer minerals EERER TR R
1597 Manufacture of malt HFHIE
1711 Preparation and spinning of cotton-type fibres AL R E R
#
1810 Manufacture of leather clothes MEREHE
2310 Manufacture of coke oven products FIEEm ﬁz’iJ
2413 Manufacture of other inorganic basic chemicals Efm#\i\%aﬂﬁ E2m
i
2414 Manufacture of other organic basic chemicals HihnARE®R(CER
Bl
2415 Manufacture of fertilizers and nitrogen compounds HE ”r’i ﬂ]’fbf EEM#H
2417 Manufacture of synthetic rubber in primary forms MEmEBERE
2710 Manufacture of basic iron and steel and of ferro-alloys % £ 450 AN ﬁ/\ﬁﬂg'i
?ﬁ
2731 Cold drawing R
2742 Aluminium production mEE
2744 Copper production il 4 B
2745 Other non-ferrous metal production HBEes "EI_
2931 Manufacture of agricultural tractors R RES
2. IEIES 2003/87/EC £ 10a 185 15 BRREMS(EAER 11 #8
NACE # ! E3CL P FEH
1562 Manufacture of starches and starch products D BBk R RIS
1583 Manufacture of sugar RS
1595 Manufacture of other non-distilled fermented EﬁgF;iﬁ% A
beverages E23
1592 Production of ethyl alcohol from fermented materials it x@? M ‘HE ElRE
2112 Manufacture of paper and paperboard AMAMAREIE
2320 Manufacture of refined petroleum products (] @EE}_ EmRis
2611 Manufacture of flat glass A 3R 3 B3E
2613 Manufacture of hollow glass hEIREE iﬂt
2630 Manufacture of ceramic tiles and flags E AN NE 0
2721 Manufacture of cast iron tubes iEEERE
2743 Lead, zinc and tin production iy~ 8 BEE
3. IKIEIES 2003/87/EC I8 HE 10a(16) (a) FHEMSIEER 2 8
NACE # ! EEL P FEH
2651 Manufacture of cement KIEHIE
2652 Manufacture of lime AxEE
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1110 Extraction of crude petroleum and natural gas [FOAMR AT R
1310 Mining of iron ores i 1% 4 R £7
1320 Mining of non-ferrous metal ores, except uranium and BEEEBREHAK - M
thorium ores & AN & BR R b
1411 Quarrying of ornamental and building stone HEQMMEZELM
®a
1422 Mining of clays and kaolin MTMSETREK
1450 Other mining and quarrying n.e.c. AE D ENEMERE
MERAZE
1520 Processing and preserving of fish and fish products AR mMN IR
=
1541 Manufacture of crude oils and fats R H A B B 2
1591 Manufacture of distilled potable alcoholic beverages ZEE B Jri ﬁﬂ 1} 84
=
1593 Manufacture of wines BEEHR
1712 Preparation and spinning of woollen-type fibres ER A4 ﬂg” ﬁ ER 475 44
1713 Preparation and spinning of worsted-type fibres W A 4 2 BE B A A
1714 Preparation and spinning of flax-type fibres oo im £8 4 %ﬁ% H LA
1715 Throwing and preparation of silk, including from noils, M (BEER) BN
and throwing and texturing of synthetic or artificial RBMEE - DK
filament yarns SR AERAA
ARV I AN
1716 Manufacture of sewing threads B RS
1717 Preparation and spinning of other textile fibres Efm % ,.sz,.ifk gy oo
7 4
1721 Cotton-type weaving TR B S
1722 Woollen-type weaving EREIES
1723 Worsted-type weaving Jrﬁ MRS
1724 Silk-type weaving IS
1725 Other textile weaving Eﬁﬂiﬁ S
1740 Manufacture of made-up textile articles, except apparel #h 48 o B2 AR om RO B
= RERRS
1751 Manufacture of carpets and rugs th B AN 3 BE R4S
1752 Manufacture of cordage, rope, twine and netting = T &
1753 Manufacture of non-wovens and articles made from K%’E’&?ﬁ&;ﬁ W Em
non-wovens, except apparel EEE - IRZEFRIN
1754 Manufacture of other textiles n.e.c. KB DB E AL 8
o 3
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1910
1920
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2010
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2470

2511
2615

2621
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Manufacture of knitted and crocheted fabrics

Manufacture of knitted and crocheted hosiery

Manufacture of knitted and crocheted pullovers,
cardigans and similar articles

Manufacture of workwear

Manufacture of other outerwear

Manufacture of underwear

Manufacture of other wearing apparel and accessories
n.e.c.

Dressing and dyeing of fur; manufacture of articles of
fur

Tanning and dressing of leather

Manufacture of luggage, handbags and the like,
saddlery and harness

Manufacture of footwear

Sawmilling and planning of wood; impregnation of
wood

Manufacture of articles of cork, straw and plaiting
materials

Manufacture of pulp

Manufacture of wallpaper

Other publishing

Processing of nuclear fuel

Manufacture of dyes and pigments

Manufacture of pesticides and other agro-chemical
products

Manufacture of basic pharmaceutical products

Manufacture of pharmaceutical preparations

Manufacture of perfumes and toilet preparations

Manufacture of essential oils

Manufacture of photographic chemical material

Manufacture of prepared unrecorded media

Manufacture of other chemical products n.e.c.
Manufacture of man-made fibres

Manufacture of rubber tyres and tubes

Manufacture and processing of other glass, including

technical glassware

Manufacture of ceramic household and ornamental
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2622
2623

2624
2625
2626
2681
2722
2741
2861
2862
2874
2875
2911
2912
2913
2914
2921
2923
2924
2932
2941
2942
2943

2951
2952

2953
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articles
Manufacture of ceramic sanitary fixtures
Manufacture of ceramic insulators and insulating
fittings
Manufacture of other technical ceramic products

Manufacture of other ceramic products

Manufacture of refractory ceramic products

Production of abrasive products

Manufacture of steel tubes

Precious metals production

Manufacture of cutlery

Manufacture of tools

Manufacture of fasteners, screw machine products,
chain and springs

Manufacture of other fabricated metal products n.e.c.

Manufacture of engines and turbines, except aircraft,
vehicle and cycle engines

Manufacture of pumps and compressors

Manufacture of taps and valves

Manufacture of bearings, gears, gearing and driving
elements

Manufacture of furnaces and furnace burners

Manufacture of non-domestic cooling and ventilation
equipment

Manufacture of other general purpose machinery
n.e.c.

Manufacture of other agricultural and forestry
machinery

Manufacture of portable hand held power tools

Manufacture of other metalworking machine tools
Manufacture of other machine tools n.e.c.
Manufacture of machinery for metallurgy
Manufacture of machinery for mining, quarrying and

construction
Manufacture of machinery for food, beverage and

ﬁ

0

BMEREEE
BMEBGTNEZT
BE#ig
HAth 1% 17 (e & E mm 2
=
HinfE & mEis
M K P & B B
EREREE
i & BiE
ExEBHEE
BEBE
IE%U
SE G IR E MR
MR EEES
REDTENEMEE
ﬁ%J D ﬁ%JL
?@&ﬂﬂ%%%%
S itk BN
ITEE R EHE PR IN
OB EE
JKEERE AN P 2245
m&&m@%@%g
NEREN T B S
%Eﬂ%ﬁﬁﬁ“ﬁ
=
%%%%%ﬁﬁ@%
HES
ﬂi%’\*EE’JHﬁﬂLﬁﬁ
W S
Hith 2k &S

BEAFFEHFIE
B

HihEEBMI T E#
%EJ‘

5E%“*EE’JEWJIE
=
%H%H*”

?MF RAMEEE
MBS

B BN REEN

=

ilts

il



2954
2955
2956
2960
2971
3001
3002
3110
3120

3130
3140

3150
3162

3210

3220

3230

3310

3320

3340

3350
3511
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tobacco processing

Manufacture of machinery for textile, apparel and
leather production

Manufacture of machinery for paper and paperboard
production

Manufacture of other special purpose machinery n.e.c.

Manufacture of weapons and ammunition

Manufacture of electric domestic appliances

Manufacture of office machinery

Manufacture of computers and other information
processing equipment

Manufacture of electric motors, generators and
transformers

Manufacture of electricity distribution and control
apparatus

Manufacture of insulated wire and cable

Manufacture of accumulators, primary cells and
primary batteries

Manufacture of lighting equipment and electric lamps

Manufacture of other electrical equipment n.e.c.

Manufacture of electronic valves and tubes and other
electronic components

Manufacture of television and radio transmitters and
apparatus for line telephony and line telegraphy

Manufacture of television and radio receivers, sound
or video recording or reproducing apparatus and
associated goods

Manufacture of medical and surgical equipment and
orthopaedic appliances

Manufacture of instruments and appliances for
measuring, checking, testing, navigating and other
purposes, except industrial process control
equipment

Manufacture of optical instruments and photographic
equipment

Manufacture of watches and clocks

Building and repairing of ships
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3512 Building and repairing of pleasure and sporting boats T NES MRS
g
3530 Manufacture of aircraft and spacecraft RIS R ZE MBS
3541 Manufacture of motorcycles ERERE
3542 Manufacture of bicycles E ﬁﬁ*”
3543 Manufacture of invalid carriages S
3550 Manufacture of other transport equipment n.e.c. 5E% 7 V'E E’Jﬁfﬂ Ef
MBS
3621 Striking of coins Tﬁ” =g
3622 Manufacture of jewellery and related articles n.e.c. RrDEHIRE RHE
B mEE
3630 Manufacture of musical instruments é?é CEEAY
3640 Manufacture of sports goods IEERHmEE
3650 Manufacture of games and toys ﬁ%ﬁ&ﬁﬁ%%
3661 Manufacture of imitation jewellery hERESHE
3662 Manufacture of brooms and brushes mEAMbFRE
3663 Other manufacturing n.e.c. KB DB Eih 8
5. fixig 2003/87/EC 55 10a &5E 15 1 16 BRI EEXR] 13 iﬁ
PRODCOM 1 ° RN X EHE
15331427 Concentrated tomato puree and paste AR E e B
155120 Milk and cream in solid forms & 52 4 ) AN A
155153 Casein L=
155154 Lactose and lactose syrup FLEEA L E R SR
15891333 Dry bakers' yeast CrA TN A,
24111150 Hydrogen (including the production of hydrogen in S8 (EEESHSR
combination with syngas). wELESR)
24111160 Nitrogen £
24111170 Oxygen k]
243021 Prepared pigments, opacifiers and colours, vitrifiable HiEEaK - BEH
enamels and glazes, engobes, liquid lustres and the MEEe ~ WIBEHE
like; glass frit = %D FR - MO A
- REETESE W
L% B
24621030 Gelatin and its derivatives; isinglass (excluding casein BB ERETTEY ; &
glues and bone glues) B(A2WBE EH
MEE )
261411 Slivers, rovings, yarn and chopped strands, of glass WIB AR HA
fibre BRI R 44
26821400 Artificial graphite, colloidal, semi-colloidal graphite /\LE BEe ¥
and preparations b= RHEEE
26821620 Exfoliated vermiculite, expanded clays, foamed slag I HK BAa FRML
and similar expanded mineral materials and mixtures AR BB




90 (SEBERHREZH) £20% - 53 8 (2024/KEF5%)

thereof WREY R RE
Ba
6. #IBI5S 2003/87/EC £ 10a & 17 By &%) 5%

NACE % ! E &L P E M

1730 Finishing of textiles 7 fef rn Z2 3

2020 Manufacture of veneer sheets; manufacture of BEREE, 5 -BRE
plywood, laminboard, particle board, fibre board and e~ B EHR 4 4 A
other panels and boards AME MR A EIE

2416 Manufacture of plastics in primary forms VIR BB IS

2751 Casting of iron S

2753 Casting of light metals REBisc

2RJR : European Commission ( 2010 )«

1 F—1BE LR NACE %4 NACE 3 —R{Z1EAR NACE Rev. 1 ( Eurostat, 1996 ) °

2 n e cARAKREEMMIT DL ( not elsewhere classified )

i 3 E—fRE LW PRODCOM HEFT##ME NACE £ —R{E1EAR NACE Rev. 1 ( Eurostat,

1996 ) °
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I3ﬁ§§2 EU2014 ERHME _MNikRRREZEREEmE)

1. fk¥E35< 2003/87/EC 58 10a (15)~10a (16 )(a) 5 10a (16 )( b ) 2 147 18
NACE f§ ! EELEE P RHE
0510 Mining of hard coal B B K
0610 Extraction of crude petroleum JR R R R
0620 Extraction of natural gas AARFEF
0710 Mining of iron ores i 1% 4 7
0729 Mining of other non-ferrous metal ores HttEeTBRMAKF
0891 Mining of chemical and fertiliser minerals EERMER IR FER
0893 Extraction of salt EERVIEEN
0899 Other mining and quarrying n.e.c. Re D BENEMRE
MXAZE
1020 Processing and preserving of fish, crustaceans and B BRENEE
molluscs MM IMERE
1041 Manufacture of oils and fats AMBE RS
1062 Manufacture of starches and starch products TR KR Jr/\ﬁ'i mEE
1081 Manufacture of sugar RS
1086 Manufacture of homogenised food preparations BE ? m AR R m
and dietetic food i
1101 Distilling, rectifying and blending of spirits VB E’] ZER - TRERA
ke
1102 Manufacture of wine from grape BEEH
1104 Manufacture of other non-distilled fermented HihIEz A EEEUR
beverages i
1310 Preparation and spinning of textile fibres M AN R ER L
1320 Weaving of textiles 7 486 on 8 32
1391 Manufacture of knitted and crocheted fabrics fal r’ﬁﬂl 0 4R A FiS
1392 Manufacture of made-up textile articles, except M mENmRIE
apparel e B/{F 4
1393 Manufacture of carpets and rugs Ith BE AN I BE B4
1394 Manufacture of cordage, rope, twine and netting M= R TR NA
RS
1395 Manufacture of non-wovens and articles made A ”Wﬁ&;f: & m
from non-wovens, except apparel S - lRERS
1396 Manufacture of other technical and industrial HmR Mg T4
textiles mEiE
1399 Manufacture of other textiles n.e.c. K%/\J“EE'JEWJ% i
Dl
1411 Manufacture of leather clothes & E REFE
1412 Manufacture of workwear TEREE



EEERMIEET) 55205 - 5 3 # (2024/RF5%)

1413
1414
1419

1420
1431
1439

1511

1512

1520
1622
1629

1711
1712
1724
1910
1920
2012
2013

2014

2015
2016
2017
2020

2042
2053
2059

2060
2110
2120
2211

Manufacture of other outerwear

Manufacture of underwear

Manufacture of other wearing apparel and
accessories

Manufacture of articles of fur

Manufacture of knitted and crocheted hosiery

Manufacture of other knitted and crocheted
apparel

Tanning and dressing of leather; dressing and
dyeing of fur

Manufacture of luggage, handbags and the like,
saddlery and harness

Manufacture of footwear

Manufacture of assembled parquet floors

Manufacture of other products of wood;
manufacture of articles of cork, straw and
plaiting materials

Manufacture of pulp

Manufacture of paper and paperboard

Manufacture of wallpaper

Manufacture of coke oven products

Manufacture of refined petroleum products

Manufacture of dyes and pigments

Manufacture of other inorganic basic chemicals

Manufacture of other organic basic chemicals

Manufacture of fertilisers and nitrogen compounds

Manufacture of plastics in primary forms

Manufacture of synthetic rubber in primary forms

Manufacture of pesticides and other agrochemical
products

Manufacture of perfumes and toilet preparations

Manufacture of essential oils

Manufacture of other chemical products n.e.c.

Manufacture of man-made fibres

Manufacture of basic pharmaceutical products

Manufacture of pharmaceutical preparations

Manufacture of rubber tyres and tubes; retreading
and rebuilding of rubber tyres
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2219
2311
2313
2314
2319

2320
2331
2341

2342
2343

2344

2349
2351
2352
2370

2391
2410

2420

2431
2441
2442
2443
2444
2445
2446
2540
2571
2572
2573
2594

2599

2611
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Manufacture of other rubber products

Manufacture of flat glass

Manufacture of hollow glass

Manufacture of glass fibres

Manufacture and processing of other glass,
including technical glassware

Manufacture of refractory products

Manufacture of ceramic tiles and flags

Manufacture of ceramic household and ornamental
articles

Manufacture of ceramic sanitary fixtures

Manufacture of ceramic insulators and insulating
fittings

Manufacture of other technical ceramic products

Manufacture of other ceramic products
Manufacture of cement

Manufacture of lime and plaster
Cutting, shaping and finishing of stone

Production of abrasive products

Manufacture of basic iron and steel and of ferro-
alloys

Manufacture of tubes, pipes, hollow profiles and
related fittings, of steel

Cold drawing of bars

Precious metals production

Aluminium production

Lead, zinc and tin production

Copper production

Other non-ferrous metal production

Processing of nuclear fuel

Manufacture of weapons and ammunition

Manufacture of cutlery

Manufacture of locks and hinges

Manufacture of tools

Manufacture of fasteners and screw machine
products

Manufacture of other fabricated metal products
n.e.c.

Manufacture of electronic components
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2612
2620

2630
2640
2651

2652
2660

2670

2680
2711

2712

2720
2731
2732

2733
2740
2751
2752
2790
2811

2812

2813

2814

2815

2821

2822
2823

Manufacture of loaded electronic boards

Manufacture of computers and peripheral
equipment

Manufacture of communication equipment

Manufacture of consumer electronics

Manufacture of instruments and appliances for
measuring, testing and navigation

Manufacture of watches and clocks

Manufacture of irradiation, electromedical and
electrotherapeutic equipment

Manufacture of optical instruments and
photographic equipment

Manufacture of magnetic and optical media

Manufacture of electric motors, generators and
transformers

Manufacture of electricity distribution and control
apparatus

Manufacture of batteries and accumulators

Manufacture of fibre optic cables

Manufacture of other electronic and electric wires
and cables

Manufacture of wiring devices

Manufacture of electric lighting equipment

Manufacture of electric domestic appliances

Manufacture of non-electric domestic appliances

Manufacture of other electrical equipment

Manufacture of engines and turbines, except
aircraft, vehicle and cycle engines

Manufacture of fluid power equipment
Manufacture of other pumps and compressors

Manufacture of other taps and valves

Manufacture of bearings, gears, gearing and
driving elements

Manufacture of ovens, furnaces and furnace
burners

Manufacture of lifting and handling equipment

Manufacture of office machinery and equipment
(except computers and peripheral equipment)
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2824
2825

2829
2830
2841
2849
2891
2892
2893
2894
2895

2896
2899

2910
2931

3011
3012
3030

3091
3092

3099

3109
3211
3212
3213

3220
3230
3240
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Manufacture of power-driven hand tools

Manufacture of non-domestic cooling and
ventilation equipment

Manufacture of other general-purpose machinery
n.e.c.

Manufacture of agricultural and forestry
machinery

Manufacture of metal forming machinery

Manufacture of other machine tools

Manufacture of machinery for metallurgy

Manufacture of machinery for mining, quarrying
and construction

Manufacture of machinery for food, beverage and
tobacco processing

Manufacture of machinery for textile, apparel and
leather production

Manufacture of machinery for paper and
paperboard production

Manufacture of plastic and rubber machinery

Manufacture of other special-purpose machinery
n.e.c.

Manufacture of motor vehicles

Manufacture of electrical and electronic equipment
for motor vehicles

Building of ships and floating structures

Building of pleasure and sporting boats

Manufacture of air and spacecraft and related
machinery

Manufacture of motorcycles

Manufacture of bicycles and invalid carriages

Manufacture of other transport equipment n.e.c.

Manufacture of other furniture

Striking of coins

Manufacture of jewellery and related articles

Manufacture of imitation jewellery and related
articles

Manufacture of musical instruments

Manufacture of sports goods

Manufacture of games and toys
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BIRAFFEET) 56 20 % - 55 3 H (1 2024/ X =55 )

3250 Manufacture of medical and dental instruments BEMINEM A
and supplies m#E
3291 Manufacture of brooms and brushes iw= bl FRE
3299 Other manufacturing n.e.c. HiRkZ nRHIEE
2. {KIBEIES 2003/87/EC 5 10a (15)° 10a (16)(a) 5 10a (16)(b) %Al 22 %
CPA & RN AT P2
PRODCOM 75 3
081221 Kaolin and other kaolinic clays ELMEMSELT
08122250 Common clays and shales for construction use L 7|< EEMLTNE
(excluding bentonite, fire- clay, expanded clays, E(REL- ﬂ'ﬂjk%ﬁ
kaolin and kaolinic clays); andalusite, kyanite T ERYL 5%
and sillimanite; mullite; chamotte or dinas earths THE%E i B? )
AMtA - ERA *D
iRt BXA ;
31 Bl 3 A
10311130 Frozen potatoes, prepared or preserved (including HEIREN LIRS
potatoes cooked or partly cooked in oil and then RE (BEERY
frozen; excluding by vinegar or acetic acid) AR ARAR
EARERE ; A
EIERA BRI )
10311300 Dried potatoes in the form of flour, meal, flakes, ¥k - MRy - E R - B
granules and pellets MIAKE RS
E
10391725 Concentrated tomato puree and paste AR BN E
105121 Skimmed milk powder Fie B 913 %
105122 Whole milk powder ZREYIM
105153 Casein RESS)
105154 Lactose and lactose syrup FLEAN L NE R IR
10515530 Whey and modified whey in powder, KR~ RISk E th
granules or other solid forms, whether or Ae 2TV ROEL B A o
not concentrated or containing added BIBE ERES
sweetening matter F A= =D IFi]
K&
108211 Cocoa paste, whether or not defatted oo - fwmeah
i
108212 Cocoa butter, fat and oil oj o] fg - BERR AT
108213 Cocoa powder, not containing added sugar or ojaiky - AZARME
other sweetening matter FEMEHKYE
10891334 Bakers' yeast melfEs
20111150 Hydrogen =
20111160 Nitrogen A,
20111170 Oxygen a8
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203021 Prepared pigments, opacifiers and colours, HENER - EXE
vitrifiable enamels and glazes, engobes, liquid ME® - KELE
lustres and the like; glass frit EMFA - oA

o RESOESE N
Ba b@

239914 Artificial ~graphite; colloidal or semi- ANEAE; Bi2I¥
colloidal graphite; preparations based on Hﬂ Az ; BRA
graphite or other carbon in the form of semi- FEHYHE 11ﬂ fix B9 5“4 74
manufactures m T A

23991910 Slag wool, rock wool and similar mineral wools RER - SR MEN
and mixtures thereof, in bulk, sheets or rolls BEREERSY
A & RS
23991920 Exfoliated vermiculite, expanded clays, foamed FENEAR - BRE
slag and similar expanded mineral materials and T BRRIREME
mixtures thereof MH AR 1= 4 A1 75_2
HEEY
25501134 Open die forged ferrous parts for transmission ARG E - CEme
shafts, camshafts, crank- shafts and cranks etc. i B AN AR SR B
RRSHES N
3. fkIBIE< 2003/87/EC 5 10a (17) %R 6 45
NACE # ! E &L EF‘SZ%?%
1106 Manufacture of malt RIS
1330 Finishing of textiles ,.B B2 3E
2332 Manufacture of bricks, tiles, and Rt #iEE - RMEZEEMm
constructionproducts, in baked clay
2362 Manufacture of plaster products for construction HERAREEENNAEER
purposes
2351 Casting of iron i 85
2453 Casting of light metals KEBisE

2RJR : European Commission ( 2014 )<

st 1: B _{RE LR NACE #% 2008 F1IETVEAHA NACE 558 _RIZ1EAR NACE Rev. 2
( Eurostat, 2008 ) °

2 ne cRERREEMIM T D ( not elsewhere classified )

5 3:5 & E PRODCOM 5 ¥ NACE 5 _ R{Z1E NACE Rev. X Eurostat, 2008 )



98

(

SEERMEZT) $20%5 - 5 3 8 (2024/KEF5%)

MR 3: EU2019 ERRMNE=MNIKERBEZEXEEMHI

1. fkiEI5< 2003/87/EC % 10b (1) &¥RI 44 48
NACE 5 ! E3CE Y P FH
0510 Mining of hard coal heE VR R R
0610 Extraction of crude petroleum JR R R R
0710 Mining of iron ores 5 1% 4 R
0729 Mining of other non-ferrous metal ores HthEeE£BRMAKE
0891 Mining of chemical and fertiliser minerals EERMER TR FER
0899 Other mining and quarrying n.e.c. KB D ENEMRKIE
Zill TxE%
1041 Manufacture of oils and fats AN ME R #iE
1062 Manufacture of starches and starch products UKD A JDJ HmHEE
1081 Manufacture of sugar e S
1106 Manufacture of malt K%*”L
1310 Preparation and spinning of textile fibres EE N HEEEL
1395 Manufacture of non-wovens and articles made from non- A& % &K A& #H & m
wovens, except apparel 2L - IREBRID
1411 Manufacture of leather clothes EZEHE*‘**”
1621 Manufacture of veneer sheets and wood-based panels BiRMASREES
1711 Manufacture of pulp MEmEE
1712 Manufacture of paper and paperboard MAMAREE
1910 Manufacture of coke oven products EEEmREE
1920 Manufacture of refined petroleum products S SR 4 R E m RS
2011 Manufacture of industrial gases I%fﬂﬁﬁ?—”
2012 Manufacture of dyes and pigments Forl AN EA R 8
2013 Manufacture of other inorganic basic chemicals H 2 1% ﬁﬁ ﬂ: B
BE
2014 Manufacture of other organic basic chemicals H 1& EHERLER
BE
2015 Manufacture of fertilisers and nitrogen compounds ERMatamis
2016 Manufacture of plastics in primary forms YIMEBBHIE
2017 Manufacture of synthetic rubber in primary forms R E BB EES
2060 Manufacture of man-made fibres N =% iﬁtiﬁﬁ”
2311 Manufacture of flat glass A 3R 3 B3E
2313 Manufacture of hollow glass hZE IR
2314 Manufacture of glass fibres IR 38 E*”
2319 Manufacture and processing of other glass, including E 1t 3% 32 9 22 3 0 0
technical glassware T SRR
m
2320 Manufacture of refractory products MK IS



EU ETS S B BFRLET ol 12 BC A TR R 2 EE B

2331 Manufacture of ceramic tiles and flags EEMEB RS
2351 Manufacture of cement KIEEHE
2352 Manufacture of lime and plaster AXRAMAEH
2399 Manufacture of other non-metallic mineral products n.e.c. &% 73 8 #9 E fth 3F &
J%‘EFF—‘E':?—”
2410 Manufacture of basic iron and steel and of ferro-alloys EMEMNEBES TN
iﬁé”nt
2420 Manufacture of tubes, pipes, hollow profiles and related & « & « Z/0EM
fittings, of steel & E! ?ﬂ? Eﬂﬁﬁ”
2431 Cold drawing of bars BRI
2442 Aluminium production tmEE
2443 Lead, zinc and tin production i~ 8 BEE
2444 Copper production 4 E
2445 Other non-ferrous metal production HttEeEsBEE
2446 Processing of nuclear fuel ZIA RN T
2451 Casting of iron i 18 1
2. KIS 2003/87/EC 5B 10b (2) &R 5 $8
NACE # ¢ BN HETE PN EHE
0893 Extraction of salt B2 EY
1330 Finishing of textiles #h 48 mn 2238
2110 Manufacture of basic pharmaceutical products EMBEERTE
2341 Manufacture of ceramic household and ornamental articles [ & 2 F3 70 5% & G 22
i
2342 Manufacture of ceramic sanitary fixtures BERZERE
3. #k¥BEIEZ 2003/87/EC & 10b (3) 1|’<*’—/J\E£ZE_EJJ 1%
NACE #5* EEELE P FEH
2332 Manufacture of bricks, tiles and construction products, in FEZ +2E=EHE - B
baked clay EAZEEEm
4. {kK¥IEHE< 2003/87/EC 5 10b(3) &R /NERAEE] 13 §
PRODCOM #& 3 E &L P FEHE
081221 Kaolin and other kaolinic clays SEIMEMSELT
10311130 Frozen potatoes, prepared or preserved (including potatoes ZEHEH R FH L EFH

cooked or partly cooked in oil and then frozen;
excluding by vinegar or acetic acid)

10311300 Dried potatoes in the form of flour, meal, flakes, granules
and pellets
10391725 Concentrated tomato puree and paste

105121 Skimmed milk powder

B E ( E%E)EEEP%\
YA D R ARE
ARELE; FOE
i =X BE K )
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105122
105153
105154
10515530

10891334
20302150

20302170

25501134

100

(

SEBERMRAZN) $20%5 - 5 38 (2024/KF%)

Whole milk powder

Casein

Lactose and lactose syrup

Whey and modified whey in powder, granules or other
solid forms, whether or not concentrated or containing
added sweetening matter

Bakers' yeast
Vitrifiable enamels and glazes, engobes (slips) and similar
preparations for ceramics, enamelling or glass

Liquid lustres and similar preparations; glass frit and other
glass in powder; granules or flakes

Open die forged ferrous parts for transmission shafts,
camshafts, crankshafts and cranks etc.
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2RI © European Commission (2019) -

T 1 E=fRE LA NACE 1575 2008 FIEF# A NACE % _RIEIEAR NACE
Rev. 2 ( Eurostat, 2008 ) -

2 ne cRRREEMM T 248 ( not elsewhere classified ) -

i 3: B=1BE LK PRODCOM HEFT ¥ /Y2 NACE 5 _

( Eurostat, 2008 ) -

RIE1ERR NACE Rev. 2
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Experiences of Free Allowance Allocation and
Determination of Carbon Leakage List in EU ETS:

An Implication to the Policy of Carbon
Charge Stick with Low Fee Carrot

Pei-Ing Wu
Retired Professor, National Taiwan University, Taipei, TAIWAN
Environmental and Natural Resource Economist

Abstract

This paper explores the change of free allowance provision for energy and
industrial sectors and subsector in each phase of EU ETS I since 2005. This study
also investigates how EU ETS I uses carbon intensity and trade intensity to
determine the list of carbon leakage sector and subsector when double pressure from
lower percentage of free allowance and smaller amount of total allowance come into
enforce. In order to achieve 55% GHG emission reduction lower than 1990 by 2030
under “fit for 55 package,” ETS II will go into effect in 2027/2028 to cover all types
of sectors and subsectors which are not cover in ETS I. By 2030 both EU ETS I and
EU ETS II will merge into one system. The implementation of EU ETS by then
brings into all sectors and subsector after implementation 23-24 years. Moreover,
carbon border adjustment mechanism (CBAM) is also applied to cover the related
products from the third country which are exported to EU. This study then searches
for the engagement of the free allowance phase out and the CBAM phase in. The
“modernisation fund,” “innovation fund,” and the “social climate fund” from
auctioning revenue of emission permit since 2013 are discussed. The marginal
abatement cost is used to examine from the experiences of free allowance provision
and carbon leakage list determination from EU ETS how the emission reduction
incentive could be arisen from the implementation of low carbon fee with polluter’s

voluntary emission reduction commitment.

Keywords: low fee with committee achievement, carbon intensity, trade intensity, market
stability reserve, total number of allowances in circulation, fixed benchmarking,

public auction
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