CHRARAEEFR F17H FH1M R 1-124 2021 F/&£F5R%
Taiwan International Studies Quarterly, Vol. 17, No. 1, pp. 1-124 Spring 2021

JERR % % BUR BB IR E 2 o) B A%
B SRR A R B 6 B RT TR AL BT

SIS

SEPN =S

=2

ASCE R K AT e T o 28 35 bk R ] - 358 A e — BRI
ACHE - i ph 5 BEAETR I ~ BRI Bk I S5 25 7 SCRK > B i e — el
A]E R 1 TT R B TSR AR GRA AT BE 23R - A EE L — BRI m] RE A9
RiAT 2 Fi 2 o A SRR #S & & 185t 25 U 0L Z AR AR EGE ~ AR
M BGE ~ KRR A i BGE ~ H AR (L5 it B0 ~ Ho b B
FE(LER S AR 7E ~ (LIERI R AL SRS ~ KIEAE ~ SRS &4 E
R i e KR A AT 9 KIH - LR B I R Bk IR 7 3 R LT R
ENE S ZEEBGRE (CITE) EMmATE ER S8 27 (HESERM -
AEE 2020 FEH TR AR ~ £B ~ &~ HA REESF - si K
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W SRR BB BOR ~ 31T 5 e /s 1 IR IR Maxa T HIBOR - B BIER
il & B 55 B R TR R AL 5 AR i A BR RO R R - 2R - (25 5 H i

b2tz » HR&BEME S BRI H @R - NAE & B R R 88 L E
HMRT » stH2ERE ZE R (greenhouse gases emission » fifjf§ GHGs) HEAl
E TR B THEGEE S ) (Kyoto Protocol) » H 2005 A% » fefit 1
Fi &S B Rz LA BN K] ) (United Nations Framework Convention on
Climate Change > f&jfi UNFCCC) % #HEEMME—' BIR » aHRITHER
2L K& H| (emission trading mechanism » f§#8 ETS) ~ {H 125 FE#H] (clean
development mechanism » f#jff CDM) K& E (joint implementation »
i J1) 2 BOR LAREE GHGs (94EfK - 8 Let& il i 2 M BN ] & Hi M BH ECR
TS 5 [ el e B B R > SRR S (i o B ] ) 2 5 GHGs HE R R H Y »
B 7y Wiy A E B SRR E 5 7 GHGs BEERY R - ﬁﬁiﬁ_ﬂﬂﬂ
JTIEAR A RE AU A S A AR E T 2~ BRI AN [ 1l 50 [k R A B S 5
SEVEVE R & R0 B YRR ~ (B R IS i - AL BE 15 & B s k(K GHGs
HERBCR AT ERTT B AH R BOR AU B 2 it BRE - 1T A0 e B 7€ v B 25 155 4 3K
B Sy R B GHGs HE i 2 IR 1T 8 7 1 - 58 — 3 A BR (7 B8 R B 7 1
LI
1t Tk E S ) $85k MHY GHGs &= | - A8 M =S 2B S H a5
#7250 ([ [ % 3815551774 | (multilateral environmental agreements » f§f§ MEA )
s 20 {EELE 5 FHERRY —#H (Chang, 2017; Knigge, 2005) » [t 20 {{ {73 HA
SRS BE R SO RS % SRR B D) 3 R > B 1975 I A28 T
CHEFEIT A BEY BB E 5 N5 1 (Convention on International Trade in
Endangered Species » f&§i#i CITES) » 1145 € B £ B hEY) e LB i E 5

Fr 2B A — B SR A 45 1992 4FJB8 48 7 A {/F B 5% FE #H % ( Organisation for Economic Co-operation
and Development » f&§#§ OECD) 1) 26 {lil & BBl k EU % O E8 B » FIHGREITIH -
T S 1Y B T R B G R 2 8 B8 A (economics in transition > f§fE EIT) [ 14 {lH % %
H 43 {HESR -
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Gy ERIBRI » 5 A B AR B EEE 5 BV > DICREE R K
EIRE A BRI DKM RSB HIAR M 2 B 5 » SRS 2 i
H—33E (Nakamura & Kuemlangan, 2020; De Palacios, et al., 2020) ; 5
St AE 1987 FIEF R IR BBIE R SV E BRI E F) (Montreal
Protocol on Substances that Deplete the Stratospheric Ozone Layer) » f&iff [ 5¢
RGeS ) » TEREHI LM ALEEY) K AHRH Y ot 66 AR FR - FHAS 8 L
B 1) 3 1 0 52 B B PR T AHRR YD G O 5 5 1T 2003 A2 30 T-RESBEAR2EY)
HEHEEE] (Convention on Biological Diversity and the Cartagena Protocol
on Biosafety) j&ikiE T2 tx145#71 (Convention on Biological Diversity
féif CBD) 55 19 & J¢ 28 & » $H¥ H ARy A2 2 s Al TAE/MHE AR
AV RZREE  KEBEF —EERAREYRHIEESCEE M (living
modified organisms ) » 15t & — %P 2R 0O K GGE E S (genetically modified
organisms ) » H— B % £ 55— B ¥ AEY) 2 RV AT REE il 2 (5 s B %
BB 7% (United Nations Environmental Programme, 1992; African Union
Development Agency, 2020) °

BeSt > 1992 FEIE ARy THEHI G b o o B RS e HO B i (D 25/ 0
#71 (Basel Convention on the Control of Transboundary Movement of
Hazardous Wastes and Their Disposal) » f&ifg [EHZHR AR > FTHEEEBRG
b VB (E BRI Rk B A5 FP B R IR S 2K Ak R EH AR A
1R Z YA %) (United Nations Environmental Programme, 2020) ;
HET - A CERY) R R A 2 A FEBLE B ISR - AR A RETIH
IS SEAH R E TP S BT BE BE R s 28 - (152 LB R < I AT REfa AR
ey )abE o BREN —FE > BEBIREES (United Nations Environment
Programme - fifjf§ UNEP) Jz tH FUbg B2 #H#% (Food and Agriculture Organization
of the United Nations » f&fi FAO) J5i> 1989 HE e EH 44015 [ =1 (Prior
Informed Consent » 5§ PIC) F2F7 » » 2004 = 1F XA 500mak 5 TR 5
IR E feba b 22 G AR PR B e RE [FUERE P I EE R FHA K9 ) (Rotterdam
Convention on the Prior Informed Consent Procedure for Certain Hazardous

Chemicals and Pesticides in International Trade) » f§f8 TEERFF A7) (FAO



4 (EBEABMEFT) F174E5F 1H (2021/FF5%)

& UNEP, 2020) ; X f5 1 Z0Ra#E A G B B (H R DU 00 52 15 A G 15 4L W)
(persistent organic pollutants » f&§jf§ POPs) Y522 » 1 AT 5+ A G BS54
eteH & BE BAY R B AARIE » XATRes AR B o RoR PR A2 2
Pra » DB BiEa i A\ RS s E3 YA TS f /R A4 ) (Stockholm
Convention on Persistent Organic Pollutants) » Hi|7& B UNEP 2 2004 & 3%
A URE P E B VIR B BR A %) (UNEP, 2018) o
FH AT S 91 22 AR 380 0 AT 26 AR 1Y) [ PR BR 55 B 51 ) 3 o 38 B T AT
AR oT ) A B BB < [ 5 2 13 AT eV e s Tk b A B A el
BE R i BEE H 1728 S VB AT T RE AR R N B BCR IR R < P - 5 — e R
MEEFEVHHE D ZHEES o M H A LR AR UNFCCC » LK) FEE
IR P GHGs ZHEMTRE » GHGs Z HEfEEA AR S A B i R »
T2 E dit A A2 SRR ~ 7 it B JRURE Y {58 PR B e i 8t A2 I 7 st 8 i £
P55 — b B P e 42 GHGs HEfilR - (K GHGs HECEERIEH R & > A
RPRAE—BIEA - H GHGs HEfH) 2 St M R e R AL AEH -
2% GHGs IWHHZERVERY IS IR IR 0 B Y E - B B I R R R v] 6E
Wk 2 ER o A A BUEAS Y H AT — (A — % IRF T A e il 2 R T
HEE > 22 B [m 4 B o DU BB 18 BR800 R B Ot SRS (R AL (Rl 3 3k
7€ & B thagk o UL o BT A BARE ST 1015 DU AL ~ AAHELE ~ M A4S
B M AT o Ak R [F] 5 ik 2 B ARG o S DU SR HE
FERYE LT EA -
& B w] LUGIGTERTT AN R Z B ~ DURH T Fe i T B¢ g (K GHGs 2 HF ik
% » [ GHGs #HERIG Y 28000 AN S R HAMR T e A4 ~ I > th PG 2 —IFE
Fr 0] DURE AR BR: > 2 7@ A K e 8 {18 Sth K R 2 T 2 ol 2285 401 ff B B %%
GHGs HEffCE A7 S 7 0 55 R B > PRIRF - ISR H DR S DHL o ) % 7 3
7 BRI  (H H S 5 e 1 7 SR AR 7 X BB 2 AR > S gy
HMEILE LR R - FEENE - FEE O s AR
FEfa R BT GHGs FHFE % 5 A5 RT 55 7R > 12 4 38 50 B 148G a0 A0 AT 98
HIATAE - HLEME @ 2% Bl A R T B P fR AU VE RS - Ak DA 8 th @ — B
Ja H AAYER) S o I —BRE I E AL ARARAEE A RS ~ Eim
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Rt BB ORET MR R AAGE - ATREATH 2 i 2 PR R o (R
T~ H a1 ST ARG B B IR E R B SR o A a e R A SR ah B 20K HAth AR
B E R K - BB RN AR E R - DU Bt — 2 BRI
REIRE » AR ~ AP ST T8 AT RE S BORK — Vi ?}ﬁi%ﬂ?ﬁﬁ*ﬁ
B BRI — 7B B G E KN » GHGs HEBUR R S ARG — 77 » BiE
Al Bk 2 @ B TSGR HR 2K EL ORI a3 B QEEZIKJ:?PLWH’WJ{F?
IRAR LI 2 2 1 SR A K R Y K A A 2 e B A 4T Y LB A A8
X LA —FRH)ERE |

X% (European Union - fij#§ EU) @ —##AF L8 B FaE A ke & B B
FRELE o RO R R A AR B S)  BIME H iRy 27 (R S B2 T
KRB RAE R > RS R A E MR » A b EU HEERIFR FH A
EXFEES - BFE H WU — 1 2555 T Rl 3 i B B A A S — B0
CI{S AR EIE EU BI5R 5 FLAT EU AE 2008 F 4238 MERE EU WYBERAE Z) Bl
HE e g Jie 22 B BE AL 22 TRAT » 38 R 56 — (B B P KR8 B 3% (border carbon
adjustments like, BCAs like) 547 > [t B 2012 1R EU K EITRIT &%
MERZ BB LT ELLBIRY GHGs HEficE » HLRE — H 51 REETE ~ HrBd ~ 3B
(AR HE ORI SO 5 Hh A 5% ~ GHGs HE it th s i) o e B
EVEERA 4R H - MM A g sk B 22 s 8 sr it — 48 47 » 8 LB oY) SOl
FE 2 BRI <7 (4 > (i P B S LR B M R 1 7 o0 R RS
RERIZA0 - QLR SO BU ARYE N LR RS - IR RIGE Tl —E IR
E#l (Sapir & Horn, 2020) o

£ 2019 FJE 1k > EU 29 80Ttk T EAHBIBORRYBI R B2 20 [H.2% >
{E382 5 1T —{E B R AE 0T B Pk AR B ~ — (FHRTT BCAs? s 2ttt UL FE R
RN A B S~ BIBEAT B (B A& A BRI EOR (2 44 B e B 52 61 ] » B AE—
I8 2 1A et i U {2 58 BA N 2011 FE AT M PIRY ETS 15 » [R] IR BT i1 22 74 &5
KMERAE T S, BCAs » SRR 5 25 74 & B i 20K i THEAR N LB ~ P
LLEE T Bt e #5992 A (] B35 (Sapir & Horn, 2020) - ERKILHEAE 5

P HEEITE 2019 HEE - EAE EU R O IR UARE - IR E(E EU P -
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R AKREL » BRAEE A ERTT & b HE O R BORBUE st - th e RE 5
kPRI T BCAs » fEim A Nl B O T » HA & —fF 84T BCAs »
OECD #7315 41 T i (B A& FRABOR M 82 EU 5 8 5 A B R B2 A e »
HEL EU HH 5 1€ 8l EU H 3% B RERE S EAK » WinER -~ &F| -
SO G BRI R ~ HAS R HPEISE > RIS LB R A ARG ~ &Ry
EAE A ) Bt S g o AR B > AR [ B EU AR 12K > AN
S B EE R EU B ~ 20 {5 S B A 2 AR KRS IF AT RE A ik (carbon
leakage ) B {5 B A HHH ZE SE W7 K 89 /) (competitiveness) HYFEEA » B EU
th G & — (a3 S HE 5 1 SR 1T BCAs 2B (Sapir & Horn, 2020) © fifé
MR 72K REMAEFFTE BU BGRE—H MBI S > KR
LI ft i AT BCAs By E IEB 4 2 LUES 7 RKAF » EHILIER &R
PREEBI R FE S - R B PYBUR BRI ~ B E - S e b A AR AR B
ERGR > WEBE—FINEK -

FBIEE » ZKHERIW) EU $W{TZ A& (European Commission » fjf
EU $4F&d ) #{TEfE (Ursula Gertrud von der Leyen) 220194 12 A 1 H
P R R B R A LLRE E 2R EU 55 A 84 bl HIR ORI i 2 (e 22 385 9
Ao 2 787 T B A B 02 > [RIUEE > AR Ak B2 854 (European Green Deal) |
N HREE BCAs i@ » HiE] 2023 FRAGHT » MRS 2 FAWE EU B
AR TH 5 8 Eh S 11t 7 1 A 26 e > T 18 EU R O 2 i 2 & 1
e AR O B —FE 4l (Geier, 2020) o 48 EU A HRK B B At 1S &%
AHHIF > B H AT BCAs #6323 ANIAMER B T » &R A BI% BCAs i
A HERRAE G > B AN € ILAR (R 58 a2 H RS 1k PR R RERY
BIK AL » [WAKAEE 5 FE i OREEREBIwE T - BAGENG)B AL ~ {7 il
JRER » T 36 B A ) B ol ~ PR P 8 -1 2 SO RE 2[RI L3 0 ~ a2 /b 2

3

OECD [ Zx 4k 37 [ » 535l 5 BH A ~ JRKFIRE ~ EERIIE ~ IIEEK ~ $E5C ~ B~ FREE
BV R ~ IKB ~ T~ TEE - AR HA S W] UK~ ZER o DLl s KR
PrREAtE R ~ BEAREE ~ SZFYE ~ ARVURF ~ fTRE ~ AEOGRE ~ IR BEE > R Bris ke
o~ WAoo ~ PHYES - BIEE > FRl o~ Ba ko~ R E O SRR ER - & HNER
2020 FHIAK) i LLaa
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POYE R NSO FRER I SFE 2 i & SR B R SCRAE BT PGk -

[z > FEBIFEA ER TS [ - (Kt - ¥ BCAs HIfHAEAE - MEZ A
O GHE R 5 EE s AL o BCAs £ BRI R ~ 50 R (0 %
S R RV i - 115 e B R EE R LR {F 5 /2 EU fR7 £ 3% (protectionism)
LB - S8 BCAs HY$E 3123 2 (8 KB th AN G A IR SR RHI R RE - 0 b 32
B3 % R E A B BCAs (13 /B /TR B S BlRA Y)Y RERT (Lehne
& Sartor, 2020) o G E—{EHLIE 5 5 FRIBISR - B {H 52 B SEBEHY
A ERE E » LUt 2020 — B2 o B R 5 BKY 6,311 (B2 TiE F
HHEEE » A ORIRS 3,450 (E387T ~ il 7 HHEE D AEERY 55% - 1R
e/ (R B2~ RIS BU BIRBk 2K » 2020 SR 58 HI 1% EU By 27 B{FE
PREEREE S 229 (3500 > (L EF A B DA 7%  IAFHIE
EU {HAIBIZR ~ 5 H 18 EU Ry LLEIE SRR H R % A% ~ 31DAl
AR A RE 2016 FEESHLFFE il 758 8.17% LI ErYHE
TR HARRE RS B I E RS h g ~ BRI ZE = R OB (5 -
T OB RE H A 6.83% o

BCAs [} /A &8 HE 5 %5 —BISE A ik HEUE HE (2 E B RE > X2
EENAS EU » [EE G 85 & 3 Z PR B e et 2 B - A SCIREW) D BRE
AR TR SRR AN [F E G A > B O 2 EU 5 @A [F] 2 301 B E o
7R ? X EU H Bl e HE 53 D14l Y BCAs » 2R Y] BCAs 4111
FJEF BT 0 (iR B2 FIE (Mehling, et al., 2019; Bohringer, et al., 2018;
Bohringer, et al.,, 2012b; Fischer & Fox, 2012b; Dissou & Eyland, 2011;
Monjon & Quirion, 2010) » ASCHIEEARAHRBH (F % Bideinse % - %=
ANEWEEE 2 ER AT RER 8 - X EU H BiME(E 3 B B0 H 2] R i b

A George Akerlof 55 3,589 fAEHFELSR ~ 4 i Hij ik FR Gl i HE SRAT EJE ~ 28 (738 H A
R ERAG o b 1S LA ATRS IR 22 B g L0 0 12 2019 5 1 H 17 HAE Wall Street Journal
SHEZ % (Economists’ Statement on Carbon Dividends: Bipartisan Agreement on How to
Combat Climate Change) » 3 F5 32 BIRFRAVGRE T —IHAA BCAs » B 6B s LIRS 7%
BE R ARHI— (8 FAE -

KR 27 BN EELE 2020 4E 1A 31 EE Y EU BYZEE » [ 2020 4 SEEIHE A 543 9 H
M #AE EU B A -
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PO R ~ DL BCAs M ER G KPR » WA YIEERET BCAs (1)
{FiL B 5V By #l#% (World Trade Organization » fifjf§ WTO) RJRE{ETERY
fij7e | H 5 BIRIE B - —ATRTLRT 5e ~ R fE B K T iy KRR -
ASCHEROR MEA S B 5) fHBR A 17538 B AR PR ER — i » PRETH SR EAE
EU ffifei& i) BCAs i@ — PR -

NAXEERLA#EEE EU BEHRGTEH S Aa @bk 78 EU 65
DAL - B~ BB H A A B B R A A S O T
H 738 Se B SRAE W HE OB B A0 EU AOREHR » SRrhB ~ SER ke HAEH
[ PR 7 e 3 2 B A T A [ ) itk R TRt R Al - S 1B B 1 B A3 SRy /i
[ B fifT ETS » ¥4 EU $&3&HY BCAs~ HASEEFRAE) ~ Bt AH A 1
L - ] ~ KB R HAST S ~ T EU Frdeaiy BCAs » [ H ik ik
ERYE R RFER G - B H A a] fEEil EU 5T 3[BT BCAs 3 X
Ho LR 2 EAE 2R E b R e B 21t 25 2UHE T 5 a1 733 5 A R v
AREE - R A B IR » AP — RESRRE BN £ HE - Tl
L5 B - SRR R B LR 8 5 LL2020 15 » SEHOE
i ~ 2B~ HA K EU & 32 A E (G 1518 2020 4 H RS (ERY 59% 3 &
52 B[R FIT BCAS I ~ BRIEIG 8 % T » BIEER (£ B iL g U H13E BCAs
HIBURE R Al - SRSCE AR EU (R ST RI i B & I £ 5291 BCAs 7]
REHA It < # & BB 1] » RO 285 G 8 12 BU B 2 £ 20T ~ Sl
S EE L HEHIE » R2ACE 8 2 B EHG # H H hbE1T BCAs I » A
AR R EH O AT BCAs 2 B3R » (b ] RE R R 52 23 IE ST -

© 2003 4 2 L 50 E B AH TR A B A o S 8 e T R
PREEE - MRGGE O 2R B SEE DRG0 - Mg 2002 £S5 E
HEFPEE R T -
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BB T TR RS T b PN

— ~ EU 2t BCAs (N EKR[RIE

BCAs (/2 LIB38 (unilateral) J7 0S¥ 5 (kA4 B 3% & — {18 52 = HO AR
# t— R AIEA FEE B EFR L% 387750 (multilateral approach) $7
HURIEITENHYHER] (Cosbey, et al., 2019 3 Droege, 2011) » HAf &2 #H ¥
(1R T AIE BU 83 AR 2 8 o 55 (LAY i FH BRI - 20 SR L — e BT
11 [ P R A RO i e & OF - BCAs HIHE 411 %5 B P 7 o 0 B 3 DN i 2 2
fit (value added taxes) ; [l BCAs tha] LA E H 17 & » 75 BIlAG H 17
[T DUORE SR i R BT ) 5 B 9K » BCAs Ral@ DURFTEGERH /7 =0 »
1 AT B 7B B A BOR FE B 0 A0 B 1B AY R BET AT (emission
permits) 5 H LML E AT R SREEE AR (F BRI R > BA ERAEHEC
FERGHRBCE 1] E ELRE Rl B 15 B0 0 » RIS SR o 1 v 2 e R
f# (emission allowance) BCRMIIA GEME M - BT E EAVH A » fE I
VRS 1[5 6 HY) 7 S A e A SR B R B 1 Y356 57 7 5 BU 30 B LA 1
I AT gE HE DU A LB - S 2 T i 2R B R SR Bl T 2K & B R PR AT
BCAs & i .2 V-2 (Sapir & Horn, 2020; Branger & Quirion, 2014b; Costantini &
Mazzanti, 2012) ©

£ 10 BCAs FyshiTAH (LR A4 sy » EU Ty 2019 - 12 A 11 H
PRAT Z Bk LB -’ BCAs 1 B3 Horp ) — TR » SHE EEOM Rk
B FF 1R LR BCAs DIBIFR & 1F 44 2 SR FHH SV T HE UK dEry
fiti » EAth e ELAEBE S R S BRI B ~ SCIR BT ~ toh B 58 B R v e T 2L
{RBKREVRARFT ~ iR (E £ 2 REVFZZE (European Council, 2020a) o FEC I #%
ELECHE AR S T & > A R B AR AL fA [ (B ~ = RETRSUR Y
77 e85 - (H R ~ EU ST 2% B ~ A8 FI 047 ~ B4 A 3 I B E BT 2
D] EE M ek o B R B TR &1 - BLR S 1FIEL ¥ 7 A L3 Bl
AT o (HEARE AT EU WY LB PERGE TEIE ) (KRB - THETF) #Y
Bk AR R A N B ~ BN KIS TR RE 5 TR BERK | EU HAT ik 2
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77 T ANEAERY BCAs » gUSE Al EIEE EU 77 23706 BCAs BLR B T&5{E - BR T
FH EU Z BRI HEOE AR BRI - A 9 B EA H )@ EU i
2050 AR R % T AU — (EE 216 P AT (climate-neutral ) () [@ 357 (Kt EU
HZ G [y — B AR 2030 F 2 fix R AT 1990 FIKHER] 50%~55%:
P2 HiPTETHY 40% HE s HEF [y (European Commission, 2020) » [K[It, » EU
DIBIRE &1 4428 A 5 e g DU FL 5 B EU A 5 5 (E AR Ak AR ~
Fl 2 BU Bl 5 1 58 — {18153 Rl e Ho T [ e !

- £ESZ LBABEUBEZ BCAs I2H,FE0

(—) BCAs £ JF EU 4 A& ~ A& R #E

BCAs [F A2 815 J4%% (border tax adjustment, BTA) #)—%H » —{&

I8 25 511 AL AE VR B T IR A E RE ER PR A AR 5 [KIUtE » BCAs a] LIRITHY /72
HEH > ALUR R (tax) ~ —REEUL (levy) *~ —FEE H] (regulation) 5
je—MEtEHE (standard) 5 EU £ 2019 3 F €58 A7 A 42 1 BCAs » JHE
WL+ ERREE] » BCAs fF BU BYBUREEIEH » = A MGl g & HAREE
[ —F - ZOREGE TS E A KR amny @ ikE] (Lehne &
Sartor, 2020) - SANE EU A AR » 1ERBUEDIRIEZ R F 72 2007 F HFA
SR ES 0 (PRI EZE T2 W5 & (International Brotherhood of Electric
Workers) J¢ R E J1/3E] (American Electric Power) fyX T » thigiEHE
PRAGB A » RBMEMILIE S  REHE TRBIZFRFE AL EER)
(American Clean Energy and Security Act) Hfy T vl E — BEEZE
(Waxman-Markey Bill) th/A {5 - M BCAs £ 45 {172 E B E 7L/
#1 (U.S. Climate Leadership Council ) £¥}ix 21202 IH 2 — (Baker, et al.,

FIt 3 B R R R 48 2K B 2% =X I i HE B0 A5 b K S ik I R % B 0 B 2R A > TS K SR P I R TS
FreEEF IR ERRTT o B TEENFEYEM (net zero emission) » FR 22 H & &
BN AR BRHE R 2 B R 77 A AL HK8E  (European Council, 2020a) o

S B (levy) BE%E FAIER (tax) KUe# (charge) » {H A0S AE IS A = B2 i 145
ZEB L Mg S RER > MITIRAREBZEWZEFEHEN - MKARBEEA
HE - BT 2B EE R - FREmEIM IR R (Weier, 2006) o
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2017) 5 N 2014 & TEHBEEREEZ ) (American Opportunity Carbon Fee
Act) [RIRFSFETRETR 25 822 o | A DB R BE PR MO ME R (refund) - [F]HF
B EHR R = A O S EUSOB R ~ ARRE MR ITAS 5 MR 2019 .2

FREVEBIET FIBRAL R 1 (Energy Innovation and Carbon Dividend Act )| f5
&L BCAs SRS B T3 By ~ DTSt (M A2 7 s B - SR 2 H i)
TAE o HE R AR H ~ 10 ~ #AE T35 - £BIRER 15 7] LUK BCAs
) T B 2K - 1S [ 2K 02 B ) O B S B — B B %R > DL
2020 F M F » G O SEBIR B ERAGATA H TS8R 15% SRR+
EU M) — 568k » HIELRTA] - [KE EU BGFT2 G 1 SR A 268 — BT - R
A% VBIRPERR ~ FH7ha1T BCAs #1722 G 8 2 [ T A PR -

B F5t [ A 72— R iz i R IO R T ERAT I IBOR » Bl B R — BRI
HERCE R R A2 » A IEREFTHE .2 GHGs JB1E n] REsE A8 S » SR »
b RSt AN G 2 AR BT L iRy AR A R ER R T IRRIR B R » Ve —
B S R B i ¢ ) . T » Bellora Bil Fontagné (2020) $&5% fi5 B 35 & B
¥ 5 Z B & (European Parliament’s Committee on International Trade) [
AtHATEH > EU ¥REX BCAs i = 22 H B2 v 52 2 tH FUHIE T — (W — bkt
QLB RT3 00 B B R T () BOR P RE 38 A e B I 2R 91 » [ EU 22
FaftbAME 1990 4% 2018 & Bk FE D 1 21% » BE M B /IS )
R’ DL EU (G R HE B KT 9% BILLH] (United States Environmental
Protection Agency, 2020) » AR H ALK HEHOF A BV HIR » EU #9585 )
F R EEA FREIAK s B EU SEA R AHUE AN BE 2l & 115 (8
# (free-rider) (Svendsen, 1998) » [fi{£ EU —[alf iR i B RN & B IR
[&) (European Environment Agency) &l Y )5 » 1t — 3 R4 &
IR~ Bl — (AR R - 5 TR E SRS » Rk
BAEZRMEEELZRRE » f5 00 R A BRI B 5 AT LUk A [ 5 % 4
FEE) o

P 2018 4 FAETEE > A 27 BER T M B - B F - EF KB K
B AL HA & B E 2018 I E AR ELFIREE - BERZ2 B - LT
51.79% (Eurostat Statistic Explained, 2020) o
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(=) ZEBRAFEHE BU s B [ RARIRLES0 ) AT A

[K]3E SEF5 (58 H [ SRAY A7 AF T REfE EU 22 48 B R HE O & » 1 » EU
A I M Bl S s L B N RAR PR 5359 77 (Kuit & Hofkes,
2010) - Nordhaus f* 2015 385 o H RS & ~ 70 47 hg ke [F & 98 U
1) TREIEEEER ) (climate club) » {K7EMHVFTE ~ REME - FEBEMS
7 ke 0 () HARE BOIA B 1 (o e 28 B S5 DU AR R T 75 ) e (B A% (1 I
LI — Ry BARE AR E0E O i > BIleT IR S [ AR B 5% H R & fe s i AR 4451 -
1 AR (B8 AR LR R 2 R 2 - BT A SR BRI R EH RS - thAid b
'~ (top-down) HyJj\ » Nordhaus & fi b HFfCRENE 12.5 35T ~ 25 27T ~ 50
FTT ke 100 3 7 55 DU e [ B ik (B A » By i 21T 25 BRTSE B E 1% RRFSERA
I~ F—FROE LN 1% £t 11 ERARE A 2R » DL C-DICE AU ET i %% 1 #H
B TR AEE RSB IR A ~ 2 BRI [ A A e 2 B (B R A (5
xR RS RFE > N A M2 BE SR AL BB SR A A
b BRI AR B FE RO BT A 22 B E Ry &1 >+ SR A IR (E v T (o de R i
HIBIR | SOER R R » RS S8R 2 B ERBH R AU 4B 2K - 7248 Hagen
Bl Eisenack (2019) ~ Sprinz ¢ A (2018) ~ LJfz Keohane 28 A (2017) t#f

10" c.pICE £ Coalition Dynamic Integrated Model of Climate and the Economy ' f& f » HZ

AR TH S B AR & K% RSB AL ) - BB AL 2 Nordhaus 73 1992 fEFREEEH TH)
REHE & a5 B R A ) (Dynamic Integrated Model of Climate and the Economy » i
DICE) (%47t BLZE i » DICE #5 BU J2 82 &5 27k 5 M BAL S8 7 AT B 1R 352 LAUAR 8 K] B S {1 32 B
REEHIALZR 5 55 Nordhaus 2 1996 -3¢ H] [ DICE 8L M ARAVEEAY » FE T IE ISR R AL
HEL A A | (Regional Integrated Climate-Economy model » f§ff RICE) f&#I » af DI
R L[k S (% 5 RIS [HIRE (Nordhaus & Yang, 1996) 5 [tt9} » Hope f* 1991 - fjf
2T TR ZERESUR ZBOR 7M1 (Policy Analysis of the Greenhouse Effect model » fi& fi
PAGE) (Hope et al., 1993) ; #fi > Tol 4 1997 75 T T HERE ~ 2108 B 7 BL R4

(Framework for Uncertainty, Negotiation and Distribution » f&jf FUND) » $2f&2 2009
£ Anthoff 81 Tol & J i — B BN » f— R MRE (RIS ERE ST

(Integrated Assessment Model of Climate Change) » [t — &8 2 B R 45 F 72 % BOR
B PR & A RL > i 2 H [ A R AT i SR i GHG 6 & BRI A 85 4 73 17 (cost-benefit
analysis) BB AT R MEDHTZH (cost effectiveness) (Anthoff & Tol, 2009) o 35 2 (|
TR B R [FEES - 2 H BT RFF G Bt & A (social cost of carbon » fEj#f
SCC) MFHHEA -
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DIRHDURE & 3 At S % (B S R AN [T AH B - DAEDGEAN [R5 52 64 00 A (EL & BT Y
A B o

NG SRR EE R A AT REL L - B AR ERRAE — B2 T (B K
(] R DUGL RS Bk A% ) ~ D0 L (R BRI 15 A AS 3E » [AT - BEASR AR (4
BESRIHE H > B SHRIT BCAs WBI SR/ liIa > BCEF k& — IEAR K Sk
FREHEHEMIEA BCAs BIZ I > 850% 8D (£ B R A ST ik
PEBOR EBORE - SRR I E A R (R R a2 A @5 L i —
EPGHR s PR - AR ZERRE L — TSR R (AAEER 1 2 Bk 25 2 AR AU RH AR AN
PEtcER » H gt B R I AL & R LI R - AR BRI E A
[l iy BEA A FSUE ~ HHERE -~ BREAERBIREUNES i EU
H 1952 FHEES - fE —FEEEZ UEEN AR S - Biar Y # 6
MEBR > BIRERE B RS (2 A SRIEE 5% - Haidt i 27 R
At SR FR 73 BN — Bk B AR LA — » BRei& — A& 72 2013 SR v 5
WRpnd iR AR 2020 SRR - BAMERIRAHES H > HAESHERE LR
BEIIRRLED BB — - W - SHEEME A EIEAZREAAEE -
[HRMRZARAL ~ A algeds 4 SRR > ST EOE T2 EU BAK
E G RTT BCAs » BU 75 DL LS HLAR AR % 58 B A= an (RIS

(2) B8R A
1. {EEERORIR ~ HfEm2R

TRIT BCAs WIS,/ I i LUR 90T @ RO R R B 4 2%
HE G TS 1ol 2R 2 S Eh S 2 22 > BB i T
BB R BORIOB R W £ B — 5 TR 2 RO R
RATERME T > 5B EREB KD HER,/ EIFIFIRIT (] GHGs
HEBORR B > AR BRI S R S 2 T S
et 5,/ e B B S DRI 2043 0 5 — P S B 2 5

OBU ) S R B A B LRI R~ AR AR - (R o
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MY > #5 SRR T E— L AEBR OB % 1% R (Bellora & Fontagné,
2020 ; Kuik & Hofkes, 2010) o A TIMIRAIELE - KM - & 7 ob A4 FE B
T b HE AN 7 THLE S B AS IS > A2 7 AR — MM AN IREZME R A= A B sth %
A B OE L R T RR Y B SR [ A 0 38 Rl P AR Y S ol

(pollution haven) ~ {5 4% K5 (pollution heaven) BY 2 ik ik [E A (carbon
haven) (Bellora & Fontagné, 2020; Kaufmann & Weber, 2011; Kellenberg,
2009; Zachmann & McWilliams, 2020; Zhang & Zhu, 2017 ) » 411 {5 150k 8 s
B FRl BB HEIR am R TR B LRRE
HAREANE -

SR - WARHKEEE - hEoR L — BB - AEE —BEEE
WERIRCRGERET T o RI(E S BRI A& A% - RIS 6 fiy o2 Il GE42 T Iig
FR3BESE J7 > IRENBIET FTRERS LUK SA & I R A » 11 58 & 68 P A 2R £2 1
I AE R 5 R B Michael Porter & 1991 FE 48 H » {th 3055 ¥ BR B 8 Tl e 1% -
FERANLIRGREFEFTT » M LATERI 01 » (8B Al 372 5L 8 e v 4
TS H RSB R 2 — - SRR R R IZ R HA R O B e R %
22T YR & BRI R o th—#E & AE 1995 FHIEar 4 5 Porter
{iZt (Porter hypothesis) (Porter & van der Linde, 1995) » &% L &7
1E Porter {fg &t » Costantini B Mazzanti (2012) #£5F EU [ 1996 % 2007 &
3 R RER MR BORERET T » W E 1S DU T 2 S AR P 2 Bl B A
7y BT o EUHOEASTR " -

SREE — B HEmRRE > BIES 3 iR R HA 2 > Cosbey et all.
(2019 ) % hix 8 s 88 3 5 B Y I 2R U > — i 48 B i e RS 360 3 1 8 i
(competitiveness channel) HYBIRE » 28 K2 BB SR LR B 8% 5li/b

A SE AT R MR B B RS o R AT HRHCE IR BT RRR ~ AT DU AR
Rl A i HEAE ] 2 e R 2R > A ) RS Bl s i B G EU SR ARTIRE R
IR LR 2B 5 Z H A HERL (embodied carbon emission) » HI 2 5
[EEIREA IR IR A JE (Cosbey, et al., 2019; Peters, et al., 2011) » [X AR IR

"2 Ambec % A (2013) —STEFEH& M EERY Porter [ B % (313 -
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R BEEAE TTPITIRBECE TR A » & E & 5 L s 2
1B #4015 » EU AdE O EU B BB EE SE R I ATREA R BEF T > B
SRS O A ATV 2 B A 2 ) 72 o A 3 AR BT

ATt A2 7 B3t % 22 S hi BRSO I Dy sth 75 BB R AR 7 - A R
WD BRI » B th i A= 7 e i th A (B hie 788 B8 2 Bl » e ot
o AR > AR R R SRR S E B (direct carbon leakage) s
HEZHA R - a8 IE (indirect carbon leakage) £ E R4 H
RER T 35 B BRI > BT HR IO & IR B R AE AL A RE TR 7 SR (R -
LA REVG (B A& IR L IR AR » 11457 468 (5 FH A L A eV P B o R = (R (A
DAL ILE f56 P 5 El ] DT L M 00 » a0 et B oy A B0 2 iR L - TRTIEL - S ik
M £ B E M RE VR 1135 18 (energy market channel) & 2E 2 WU

(Zachmann & McWilliams, 2020; Cosbey, et al., 2019; Branger & Quirion,
2014a; Bohringer, et al., 1998; Felder & Rutherford, 1993) » thfH 5 {44 M bk
1M (supply-side leakage) (Jakob, et al., 2014; Edenhofer & Kalkuhl, 2011) o

PRIt — & E}: > Cosbey T A (2019) $EHIfMH b —HE B A th & 2 A ik
M > DRl ET5% 8 (income channel) ¥ fif4f &8 (technology
spillover channel) » Fi& 4555 1 HEFUEE MBI TRIBETE » 152 2 AHRR
7 mn R (EAE o R R B 2 0RO B 2 IR R 5 70 B » SRS 1 o T B Ay i
HERCRTRERT AN ~ AT REIRD - Uit B 2 5 5 @ B A VA B i 2 A E IR
SR EH A A 7 A AR TR B A B0 R 3 ) B B RE T T 5 A T
K152 o IR VR 2K E 35T ) 38 B Re IR i 45 T T A R Bl R R
TR BB IR E E R R - R 8 A T 2 R AR AT B
FUETHIHIBI 5% » A{ F #% €600 (green technology) ~ AMILIRE & Mg ERE
HIRBE AR -

O BU BHUEHIE N E EBF ) 2R E E - thal i Marcu
SN (2013) #9875 G Em - $HEK B BRI E A A [EHi R BT
T 7 Bl I 55 B A S TR AE EE Bl (production leakage) » Y
7 ] — {18 7 it A B PN T 855 B [ T 855 i > AN BB BR 0% - A0 Lt 7
(1 it BT P i AR B HE IO B B — R R g 7 =0 s I > RIAm S >
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R T 2R E B B R R B R I BB OB A o I R E B T T

(investment leakage) o HILA] L » ANEi2 IR ~ BEARECRM ~ RIIHRE R
Bk 3 > BU B2 BT B Pk R HI ) MHRTTHY BCAs » Fr{EEHY
#lie EU £ BBIRNEERBF ) - B EIRHIRS 8 EU SN ESE
BB 2 i 0 B EU fe i AT BCAs &AM - FE L
#% 7 —[& ~ EU B IEBRUIIY =2 HIE N S ) Rl

2. EREERER

SRR A WIRIRAEE B RS BORI TRV E % (ex-post) BFFE »
U\ EU HEUIT.Z ETS R HAMBIZRK CIR1T 2 ks T EHBABOR » $R51EI%K

HE BSOS T AR AIE & A IRIm 3 4 » U1 Naegele B Zaklan (2019) $t¥f
EU %‘w\g%fj’;\ 2004 2 2011 FpYFKIF » M Dechezleprétre & A (2019) 434f
EU {£ 2007 &2 2014 F > R A [R5 (L2 F5E  3E BTk H8 #& (carbon
disclosure) » fifi R H ARG B L - EU 41T ETS &85 EU %/
P EAD RIS A E o W Aichele B Felbermayr (2015) g s [l
I Al (1997-2000) 1% (2004-2007) » A FHRH E Y £ o & ROt H &
(PR » 5 SR ARG S BT IR B (B ) ) 1 i LI B KGR T B R = 4 8%
A0 Rl BT 8 7 A i Vs L A v BB ~ KU 3 B i S v 5 7 S AT A
fifi » Branger % A (2017) WYE S RMEH > WHFEBEUR EU 1£ 2005 &
2012 FHARHRA ETS A kM # 4 > 10 Healy 5 A (2018) $+¥i/KiEE
KRB ESE > FFEG BU B2 2005 4% 2012 AT ETS 25 L - ik
ARBIRRIRABLR » ATRE K2 b (S (K HL AR 77 I ol DU 1S S0 2 A bix
HECHE o At mT 5 - B AT SCRRAEER 2R Fg il 5502 AR P Fa il PR AT R R » B AR
B E BB A BORIRA A > ATREIE AR B TR AR (E A K HE A EHE
L FEHARR BRI 1% » 384 E BRI 16 04 & ELE PSR (Zachmann &
McWilliams, 2020) - ¥ World Bank (2019) thZZ[F& LM E B EERE
RS IR A AS SR o DR B hse BE R 2 2 A i 2B E DA B R A RS 4
Hith Z 1B -

BESR SR 1% B3 i A BT R OHRR B B BOR 2 B 5K 5 I > 5 3T
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WA REIR G > R 35 ) RIS e — B Ry FE B - S8 World Bank
(2019) RIREHA" > $+¥H5E 5 J) A HEBEE 3R - World Bank (11t — 3 A J {1
atfa EU % » [N EU AR E - 8RG8 BU 8 2 mirA4 ¥ B H T
IR - KL @ E I — 52 » 5% XA BCAs 2% K 8¢
it e B BT A A AN [ BREBOGR T - STk A 02 LE BOR 2 il e A2
WA R o 38 LLRfFFEIL 2 BT MR B R TRIBORIM AL - &R th a2
BORBTHIMI AT (ex-ante) FFl » ghAT B2 883 » WIR AR E S )
s B AR 20% 2 B HRCR AR IR AT 12% [E55 8% (Bohringer, et al.,
2012a) 5 M {Era% B BL EU ¥t rR R BE GRS > JREMERERAE B & EU 13
PR1T BCAs Z1BIL T » HISEE & EU B4 el 2 b 18 1 EEAE FR B N » AR B i
REHE N ZR AR ENA B A 2 (AR B ARA (LGB KE (Bao et al., 2013) 5
T » OECD (2018) f— {7y & th [m] BH — L& =R SE AHBABOR A i Im AR 4k
DRI LRI N2 5% B 20% 2 f6] (Zachmann & McWilliams, 2020;
Condon & Ignaciuk, 2013) - & EU HFijY 27 Rk B » %% & OECD Y
37MEg B.z— » FINEEE ~ B ~ #EPGRE ~ IR ~ &7 Bl 32 B R
TRE VIR R EIMBI R ~ R {E C R B R ~ H A BB - i3 e 5K
#15 BCAs BUHR1TEL BU Y 855—EUEAEIL (Suginoa, et al,, 2013) » 55 £
REFRIRAVI K B B Ry ~ B B R 5 B R Bt S - Rk DUai
T o PR T S35 T ) IRV 5 TR R B S 2 B TN AT BE
3 B R 1T 25 1% B 38 A7 AE B AF A N B IR B R > T4 R
fttT 2 =5 ik R AT Ak HIA A B KRB iR 7 A 2 722 52 > wlRer RN »
rrybazE ~ TR BORMEE C LK HE AT —BRIRR - K - Bedgnyss Rk
JEMNMER BT S o Fr S EIRIAS R AE T H AT A% 1 (other things being
equal) #AR{E S HE 2B BURMZE » SRR CEfTRIEBOR » fEEE
FA A BREE A BORER T T REBE HAGE 2 BUR G H AL 84t » ERE G
F o~ BERFE RS I T AT E PR RS LRI E - R BRSO 0 AT RE
AN 8 A HAM AR AR GO T PR TS0 s AR > SHRTEES »

3 World Bank (2019) JFC “...these concerns should not be overstated.”
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HORAE TEAM RO A ) 1B D0 T AT IR EE » 3 P SR B ORI 2 5
ZERRE T o FERT RS B HE B 0 A A BB I U2 BR - NG R 1 A

132 Sehim it ~ GBI EEE IR - BRGNS EEI » NILEERR
R ILBEL T SR 2 B R 8 - BB AL - B (5 IR A B RS
RECHATH R BEFF G PR ? ST, ~ thaf ZALMHIE - UL B A et am e
IR IREARE T S & EU DU ATk A i 210 5 R A i 15 £ 188 132 1 7
SERABATTBIRINE » G AT DUSORIERIST 5 ~ A S Ar r e (R 5 miflbd B
AT SR BRAERG R - v IR B RS AE WG R 8 b ey 26
B AU RE D B — 20 T L — AL |

3. 1817 BCAs BERBHRV S

it 7R SRR T A E 2 0T > BRI E - a7 s - 25
B 5 B AT B B ) R N A R R B {1 A [RI A % 3H - Bellora Bil
Fontagné (2020) BR#M 1 & HEEN & SO ERGMRHES) BCAs 1B KBl f ik - B
TR IR AR B RS (E B LRI - 7 BCAs [l iRy thdieiiE 2t
(B ZR B R O 2 e SERT SR A+ BT BAEBI BRI T IR BI R ~ $F
HE CTARTT BCAs » RIl G B A i e HE B A A BT R I BUE R - [KBE
PR A A 2R L ANBLRE S (LB ER et < S EEVE AR S - At
B P AR O o PR IH — 28 5 A Y - 38R BCAs RALA B (&3]
FA R » BIME n] LUK Sk AT & = 81T BCAs » DUBE SR ELEZ ik » (HANR]
WABHY LR cS BN At 5~ o 18 B v 4 o DR 1 3 A O i &
& ST B SRR R B R B b B AR B E SR T IR
Al B BT B o BB IR B T o

1158 LEH R 5 ANE 1T WTO HAR - H 8 75 4 R B B RE B3 1 7 A B
Fer mkE - PR R AR L —E R ~ BAURL R B
AR v 5 A HL AR B AP AR 4 L (Pauwelyn, 2020) ;5 Bz {% > BCAs
S AT — A AR R o PR A O S AV RE A e > —HI) EU H
CER B RUR A T RE TR B R N W EE S8 A 0 B 2 il - i SEBIIL
—RIEROE E 2017 5 11 AR TERRIGER ) (Paris Agreement) » 115 #TEL
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Jif b5~ e EE s AT BRI A R R EAR1TEY AT > EU (1) BCAs
G 5 BB ML IR AR/ NBOR R TT - 22 B BGRB8 B E
EENREN) » F — BB SR - BT R A T BOR_E R [ B R A o TR
PSR REREE » BTSSR B 21 S (i & R AR B BOR - &R
WAIR — B VE R SR A AT A CE R » FI S R RN B | I PR 55 B A S Mk B 1 F
R ER - — AR DUSHIaEE RN ER Gl 6% —(H3EE - Lo
[ s e ) R LE B AR - FE > EU LSRRI AR 5 - H SR B
EIERUE » EU SR G 3 A0 58 1 i 7 58K HY R ) sl RS 2 etk » &
ERGREALA ~ — 4l EU thififT 8 20/ BCAs » LI 5 #8852 55 B HH 12 3
AREMEHBIATEEES ~ B —ER Eal 2B H O SHEEX

¢ Bhoie Fl T R TP A

EU £R17 BCAs [ 1 E & RAFGRAFIS - SEFHREI 2 8555 - (AL -
AT A MEBCE B — TERE IR 2 0% )R L Sl » BfEZRTE 2019 g ihifis - M
HIFHAT RS 2021 F55 —F IR E R N - IRE R ERUR 212 - 28 BCAs HURE
UINE RS 2 XA shiT 2 525 5 A0 > IR LU AIgFE 5 75 5 i ml
BEFFIE » — IR R LS G e REEOT - B BB AL —
W% ~ B E R LA 2 BUSUR &5 3% H BT HER 3RS sl X JE - AR R
A E1E LB S AR EE SR R RE R B | TR 2 B - HIISEERER EU H#HEE)
BCAs B4 R—ABEFA TEE 1 JRAN EU By BCAs 27 E i 38 5 75 7R
gL - A e B R AR AR R AT RE 2 ST - BEAE SR H BT BCAs [
/& EU » SRUGHE RIS - T BIR BRI EU k3T BCAs it B EEL B
TCHR B B GE AT LR R T R ERE B RS G ) BCAs -
7 GEIEE MRS - HEH G EERE RN 5
AR LB~ (HPFLERETE - KL - B E R EU & hie
HExaET BCAs B+ 14 & » AR T 5] ALEANA K FE EU > 2 55
LI%aT B2 5 18 BCAs A £ 2 °
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- BCAs # O GBFEEAR MEE R WTO REBHY
— 5

it BCAs fix T Z TR EIRAY a2 Hs AL 1 A (LLBR A2 i
R WHUR AT E AT USSR ~ thal DU I ~ &l ~ e
AR ) ~ SCRRA R 5 10T 2 7 3 BT 2 75 R 7€ B LUIRIF 2 S ey i
#£ (taxation base: the reference on which the BCAs is applied) Jx 22 2% 1E
[ %58 (level of the adjustment) (Remeur, 2020) o {FERE T H: 10 K FH505
BT TEZENZEME KR Z [ Frad S ISR
FE (BT AN [F] T s R R 72 3 - R BB R R O B — 7 et 2K B A (R Bl
MBORBI R 2 B A — R BiR - B SERTERR fa st ¥ O L e &
AR Dtk E &~ ORERA TH O SEHIZERE ? (Bellora & Fontagné,
2020) o

TEEAN BCAs FRaHERATam AT - H A+ /7 ¥ BCAs HYFRET B itT %4
FERHEII R » W—{FB R & # K WTO #i# » BEU & AR MALER A R K
{TAVE B BCAs » [ RERE AGE X WTO MERYIRIE » RILIERET R ARKIE
ftAT A ORI o fEfM M BCAs REHAURMENIT » & B RFKMER
BCAs J&{E Bl WTO & n] gE & 1E & 22 (Cosbey, 2008; Cosbey, et al., 2019;
Lowe, 2019; Pauwelyn, 2020; Zachmann & McWilliams, 2020) » & 4¢ /2 » Al 35

MREI%EAE M ) (like products) ? JRE BCAs ZZH¥T EU S5 A K1 EU HY
(]R8 it B RH R8> BT S B Ao 00 5 10 s 7 6 8 P9 A TR 15 Y
7 it 5 E A R 2T R 5 N E R B B i %€ (General Agreement on
Tariffs and Trade » fi§# GATT) iy GATT Il 2 R{F:8I%E" » SRIRIE
WTO i » HE AR Atk & & 1 AN 2 AR B VAN E [ 1 7€ s BAE I S » GATT

4 GATTIII (1) ZJR XA B : “The contracting parties recognize that internal taxes and other

internal charges, and laws, regulations and requirements affecting the internal sale, offering
for sale, purchase, transportation, distribution or use of products, and internal quantitative
regulations requiring the mixture, processing or use of products in specified amounts or
proportions, should not be applied to imported or domestic products so as to afford protection
to domestic production.”
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I (1) Fe GATT I (2) F 0S5 15 AN G 18 B2 B B2 - A5 I it
1 e8] (R R 2 ot (R B P o AR B A AT 2 W e Hfﬂﬂ WTO & B A IEGE
SRR AT 2 P 1 VE RS IR A B AR 2 Y s HR o A1 BCAs RERIBE
EU ) ETS Bk fichE » Al 77 X7E GATT 1T (4) Tﬁﬁ?*ﬁ%*@%%ﬂm » bR
FE EU S ERY H 1 (R RE 7 o 38 B LA kBRI - 24 w4 (] ) 2 1 ]
KRS St (L T o RIS (R RRA SE 11 i  EL B S e L TR BB R W B AT »
DRI L - S0 38 11 St A 22 il 15 38 i 58 SR GATT RUAHBR E + 5% > BCAs
Nemie i BSOS S E ETS ek - FA EFETE GATT 1Y) —% i
538 (General Most-Favoured-Nation Treatment) » [t —1} € &R &K H A~ [F
BU KA AH A i AN RE A Z= 8 (GATT, 1986) 37 BCAs A1 R ¥t F %
BUZK > B0 % B F € ek (B ATA AR 78 o QAT EEE [ — %€ -
BRI » BCAs HUEET 5 T AN iE [CATt GATT *HE’?T}%E £ GATT 112 (a)
$t#f GATTIII (1) K GATT I (2) HIEHIS - /7T\E|] s StE TR BT ¥ O
i) 2 ER BE — B0 AT Y R sl A An B P > P B 1[5 L B A ¥ [
KA 7E i B B AR 20 FH — 2T Riﬁ**ﬁ » GATT XX 1y—#& st -

GATT II(2) ZJR XN B “The products of the territory of any contracting party imported
into the territory of any other contracting party shall not be subject, directly or indirectly, to
internal taxes or other internal charges of any kind in excess of those applied, directly or
indirectly, to like domestic products. Moreover, no contracting party shall otherwise apply
internal taxes or other internal charges to imported or domestic products in a manner contrary
to the principles set forth in paragraph 1.”

GATT I (4) JF X5 : “The products of the territory of any contracting party imported into
the territory of any other contracting party shall be accorded treatment no less favourable
than that accorded to like products of national origin in respect of all laws, regulations and
requirements affecting their internal sale, offering for sale, purchase, transportation, distribution
or use. The provisions of this paragraph shall not prevent the application of differential
internal transportation charges which are based exclusively on the economic operation of the
means of transport and not on the nationality of the product.”

GATT 11 (4) JRXE : “Nothing in this Article shall prevent any contracting party from
imposing at any time on the importation of any product: (a) a charge equivalent to an internal
tax imposed consistently with the provisions of paragraph 2 of Article III* in respect of the
like domestic product or in respect of an article from which the imported product has been
manufactured or produced in whole or in part.”
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A BCAs {5 LI & WTO BIBEIIIHE » KRR GATT XX (b) 755"
HEFE B ~ BhY) B A e sk R 2 B BT A GATT XX (g) Zie”
BV A A e BV B Y PR 12 B REVR TR B AR B Y IR B A A ( Balistrer,
etal., 2019) * » EF(T{fE ) BCAs Bl WTO Hlai—2 » FHEERAIZ » 41
RS FEHEAEBIEE T (common but differentiated responsibilities
fifif§ CBDR) ~ ELB&HEHI » MEIER £z MEAs EER{K1E CBDR % Il ffe
HHITHIEEE EBR AR i D R Ean ik B B TSR R E &
UNFCCC K I #REEE &1 5 byt CBDR i 35— SLli MY o TR R
1 1972 £ THF ST WA 1 (Stockholm Declaration) * » J2 Wik & B A\ 46
BUR & B ARG A SEE R BEERE T AR 5 L 1992 e g B A
BN ER R B R b (iR meeg ) Az TEEE (Rio
Declaration) * ~ Fi# 172 2002 4y [HEHE S > FEZMAKES
AR O R 2 IR Z LS - IR 2 ol R I B B 8 7 1 1) B il
(Ladly, 2012) o
HE ] R > BEERET AN E SRR ) e B A ST A 5 - LA LIHERE AHS

GATT XX (b) JFE : “necessary to protect human, animal or plant life or health.”
GATT XX (b) JR X 5 : “relating to the conservation of exhaustible natural resources if such
measures are made effective in conjunction with restrictions on domestic production or
consumption.”

Pauwelyn (2020) BHRA¥AIT BCAs 2 i il Fe i Pl A L e BE A 3t 3

UNFCCC Article 3 5 —F% i SZ 5 : “The Parties should protect the climate system for the
benefit of present and future generations of humankind, on the basis of equity and in

20
21

accordance with their common but differentiated responsibilities and respective capabilities.
Accordingly, the developed country Parties should take the lead in combating climate change
and the adverse effects thereof.” ffj Article 4 55 —F% i U : “All Parties, taking into account
their common but differentiated responsibilities and their specific national and regional
development priorities, objectives and circumstances, ...”

2 Vs T \JHIRIET E 1 (Declaration of the United Nations Conference on the Human
Environment) (Handl, 2012) o

» FHEFZBIFA I TELRE T HIRIEEZEEEI ) (Rio Declaration on Environment and

Development ) » & 1992 F-{£ [ 7Y HLY B A [ 75 7K 468 8 JEE T 8 2 AU (United Nations,

1992) -

THEEEZS) MRS “New Delhi Declaration of Principles of International Law
Relating to Sustainable Development” (International Law Association, 2002) o

24
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BV BRI BR A 1 > AR R BECR - tha] [R] I R EU B R 2258
A4 » 38 o5 eV A RS R A RS AR » il 2l (K GHGs FECE R A »
th & 2K 22 5805 VIR R L R 30GR  (co-benefits) » HRARE(X GHGs HEfX
AR dhe s 22 SR Yl sk D A BEOE T » R Eofth e e Bh i) (BRER) fE
Fz PG ~ TR RINEE (2020) HB BRI MHRIAN A BIEE ;5 5
Bourguignon (2018) & §t¥t EU Bl B B A ) 22 505 Bl 7 5 BRI PRET -
(7] IR 105 B S A% B RE T BSOR AT RE 1R B 1T 2 Y 22 5807 J sl /) » R » B3 AT
i BCAs HUERETBR T & GATT —fix IS+ E % » rIHCEIBE 2% AN iE e WTO
FEIR) BCAs Za%at o AR AR S ~ B5¢ 2 ANl [ — 2L 177 5€ 1) 78 FH ¥ 1A 4t -
38 B2 B S LA PR [ - LA {eT B2 e fnl 38 (R R o IR B AT 5
RBEREBEMEEN G2 BCAs 2R B REER % [ GATT
B2 19 7€ © B EU A] DIERET Hi 2% 2UAURERY BCAs» SA N ER[R] EU £r1T BCAs
o~ Rl E A B R » W EU A B RSP R 2 1
e HEACR R > {H BCAs FeAS | 7 R Bl [g o) th ZRYE MR & 4 - AL »
HrHLEE 5% 22 5 BCAs 52 EU 1k a{fi# + £ (green protectionism) (Sapir &
Horn, 2020) » fix HEBORBIA0HER » FeA b0 32 55 5% it e A B T 0 8 ) oy 7
A7 (Li & Zhang, 2012) o

Z - EU DUOf8#5812 11T BCAs B ERCBXIER

EU ZERETAI1THY BCAs fifiti » & SR i N 5E X GATT ByAHRH 17
TE 0 B PTHCEIGEB Y 0 7E GATT [ — {5l o+ T he47 FHEHRT BCAs » HHf2
BCAs fal R fitifT » (I » $T 5 AT4RATHY B8 )7 2R 1T BCAs HBISK I3~
H SE IS A R f5E R 5 2 S A T R T R 2 R O P SR RO R

 TEBCEE G LR RAM EU EHTROB B TR N - BB IS S [The
European Commission plans a carbon border tax aimed at shielding European steel producers
and other cheaper imports from countries with less strict climate policies | (Guarascio &
Ekblom, 2019) o &8N E EU B BCAs ERV(E & ¥ 0 (R B ) » S35 i BLAY
At HIEANEAE - [RIBE » SR A3 A U RS A BT OR <P RERE » DL EU 25 ] HU{S A B AH BH SC
B SCRR a3 - AR 1T BCAs S A A YA -
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[ > HATAH BRI 72 sda - AR L B RIS BIRUAE IR o AR ERIET L
NG~ AW AT - WEATA MR IETTRIBOREGRET & » &% EE et
fli o DIRE @ & R1T R TATE S (R - A B e 2 4R ATRERUSZ 2 ~ R BRI RV
B ZH RPN ES S ? EHBIE RN RN 28 » BhER
AIRESZ R BRI 7 5 B B AU » DIRe R e TP ~ TRIFRIE 238 - 2 H Al
A DA e i o

H HifHE— e E /2 » BCAs HUBTEI R » ] DSt ik & &2 ~ —#8
FTE > ORICAE 2 Th AT A LRV 18 A 2 v > — e SE T RE N R 38 7
Wy oe B Ut ra B - 5 a S R R E B 5 ILob » ATfE1T BCAs AlRE®
5 I OB S S R A DUEE B BC A 1 18500 + PR 388 o B R I I v R
BCAs j& — M JE BRI R RE (non-tariff barrier) » H.3& XA RY i v 4t DUS TG AN L
HAERRURE » IR EU & A pl 18 B 4G T B 58 B SRy VAU g e - (B4 L
FIREE N GATT B — i ik BB o i © HI 238 LElRI 8 - EU H Aif A &5 5L 0
TRBHEIOR 2 3/ i B A T3 51 > T8 LA 3 1) 3845 F 2R DAL
AR A/ Ve #5% (EUROFER, 2020; Zachmann & McWilliams, 2020 ;
European Commission, 2019a; Gaska, et al., 2019; Graichen, et al., 2013)

(—) 4k 8 &34 BCAs X B2 : EHREN MR AEL A S

SR BIAFH R B 38 G R - DI ssdR TR BB BOR - BRig s
(R IR G AN HARE - SAGE S SRR G 1 BCAs 3431 19455 EU 1E# &1
B A PEEORGIET B BCAs [T T > Aamoea b B Hethiin 802 Mk
IS SR SRS IS I AR N R > 122 > BU HI| DU R s Kz
72 RIS RES MIE B HET BCAs fRIEFIF & o R » A E SRR
i JEL B FE S A% MRS HE 5 & BN m i HEL (carbon-intensive
trade-exposed » i CITE) 7 f{ERIBR i35 EAOIRE™ - RERATHER SRS

* HEAMREEE D RE ZRIEHEE (energy-intense trade-exposed » fiiF§ EITE) %,/
i (Sugino, et al., 2013; Fouré, et al., 2016) » AMREREIRBE > LB S EE > WHE
KETR A S 2/ T SR MR R T T I o 5 TR AR ST 3R S R » R b R P B

IS, FEM o
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= R T ek B R R ERFY (Zachmann & McWilliams, 2020; Marcu, et al.,
2013; Bohringer, et al., 2010) °

(K] [EE, » BN 255 & ( European Parliament ) Jz [#k | 3 25 € ( European Council )
EHaECREE e (Commission delegated decision (EU) 2019/708 ) ARt 4
o HIIRREE 2003/87/EC 2 F547 » (A ficirs s J B 1) 7 26 P e KR FT55F AH B
e /e A7) FPYKHE (European Commission, 2019a) » H 4= BB 2 &
AR RERF B0 = B H T8 SV B8R » g mh DL CO, i &4k
JRCR EE L RN R K HE - B R SEBR P s R BRI T Hk O & 502 )
BZHETE » S ATERIR R A ERA ~ SRR E BSOSt
SO T BRI 2 58 )y » 7 BITDY K REZE it 5 A% 4B € /Y Article 10 (1) ~ Article
10 (2) J% Article 10 (3) 55—F% (paragraph 1) 25 FLE% (paragraph 5) fiE%
R Z HERQI » DU E SE AR B RERFIANR 3R 1 Ef 3R 4 Frdll » Al
B & BRI B e et B IR AR B - B3 IR R R OSSR & BiE 2 N« X
£y 7L 2021-2030 A BSR4 BE o BRI B2 o IR R 2 [m] A8 A A
BII#EET /%8 (Statistical Classification of Economic Activities in the European
Community » & NACE) * » 7 NACE 4 Ry 3501 & fik iR m By -
MR ESFIHI 2 Prodcom 114 6 HE K 8 5™ A28k & (European Commission,
2019a) o

SR » Cosbey et al. (2019) F8f5 EU A1 R FERE TR EE(E CITE KR 4R
fiifT BCAs fEEE Ry ¥t 5R b - ISR RE 32 26K D ti % e B £2 T 78 S 35 7 )
Z E#%E » Zachmann B2 McWilliams (2020) JRE—BHaH] - JGLEEZE 7 Al
B b2 88 (hot metal ) ~ 8 (aluminum ) ~ JK 7K B 24 f} (grey cement clinker ) ~
HKB#EEL (white cement clinker) ~ 4k (lime) ~ Bl E S (dolime) ~

2T NACE By B 08 2K B 15 SCHJ nomenclature statistique des activités économiques dans la

Communauté européenne (SICCODE.com, 2020) °
% Prodcom J 1 3 41 SH% E AT ST R 2 B o U I SR OHEEHEEEL » Prodeom EHE
& ~ BER B T2 A 2EERPY » 1 Prodcom — 242 FH 1% X9 PRODuction COMmunautaire
(Community Production) iz - BLifdZ H A e EU (FEBEE TR € E A E
BIENEH ~ SR RMFIEE XN L (Eurostat, n.d.) ©
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JEFE I ZE R (sintered dolime) ~ & % (adipic acid) ~ #F] JK (soda ash) -
ik (carbon black) ~ Z /K (ammonia) Jx @& (hydrogen) 55 12 f@jE N 15
BU M ER 98% 2 EARFT 2 ixHEiE » 1 2018 F49(5 7 EU ETS #Y
55% » QNS KE BCAs B4l FH £ 38 SE il PRI AH A1 B » DR P P 0 2 e
SEHEFE(E (PR (European Commission, 2019b) » 411 L I AT i — 2647 Bk
7% o Zachmann B McWilliams (2020) &40 BCAs a7 RN A EZE
FEmn i CTE (RBCRRHE CHEEE BCAs HIVEEAR E MV ) Fidk
e g TRl Re S LA 2 AL I H BCAs REEE LT ) » A0BL{E
1% EU mlReddimnE 0 T EiEsh ~ ELANST+ - A i k8 Hils 52 i B %
LA BUE 5T > DIRE AN = i) BCAs WA » A1 L ANME BN S ARk EU
— SRR s I RE - th AT RERE(R BU 89 TR &1 Ko b B i (e -
HHUL AT 5L - ARDE RS & A 2 e an ZE H T8 50 il B LR HE IR >

T B 7 ELAF e B AT AL o BOMGR & ) EU B &7 (K #% 2009/29/EC 54
(European Parliament & European Council, 2009a) » DI & FE% FELE 5
AT (trade intensity) MIRBHIHREEAS (carbon costs) Z A/v» DIL — 48
SRR 1 B R 3 Ry S0 A AT > FHBUKIEEE ~ S AE S &
A~ BRAEAE ~ AR ELE ~ (LIEMBE L &P ElE - HAah A AT LA
i AR~ A 1 L B o B ~ RS i o B B AR IR B TR 9 [
FEE/rEah o B R REIRAESE - 2 9 AN THERHEH 5 Kk
HEROL - AR B E R AR Bk € (Greenhouse Gas Protocol) HI52E
R 2 E B A #iE — (scope 1) (Greenhouse Gas Protocol, 2004) ; 35L&
HEBGIR e 25 Wik A (carbon cost) Fi 45 A A8 A2 R E R A (direct
costs) #f » JRANAE R H EWF G E ARRIERLIE - faidaE ETS WS (T H
WIUE - 8 LLR R A A DB IRAs DIfE TR - 18 24 7 A HE
ORI RE AT A AT SR 5 A G R A - i8 LE A (indirect costs)
A E EE B el > R IEEE M > JRB1E & 4 & @46 E EU ETS
R R T BE B M PR KB A (Glowacki Law Firm, 2016) 5 b4} »
H R BIAHBATLE ~ RBEFIATELA (administrative costs) /&>
B R AR —i 4> (Marcu, et al., 2013) ©



PG|
oz
Sy

ERZEBERBARE WA 27

Ub1E BU BYSZI5 » Bl 9 JHEESE /A » AL H BRI A &
mAS ~ A LEHIRE 5% R @ mgoE - KL - 2158 BCAs 255 1l
EER) M A - S LIRS EU 21T BCAs RYEESE /B il o SRAI DI B
Bl EU B SRR R4 E - ARt E i BU & ARIEE - Rbimi) — (8 {F] - Al
& BU £ 1 REVR H AR AL A BRI ik RE AT TR B AV &R - £ 22 IR
HIE BRI ZE ] > DI EU HE7%E foa SE B ¢ 1 25 I &SR (hydrogen
economy ) T ARHY A IE K HEE - JREMMBA EU fli1THY BCAs ¥fi5 4k
B SR AT S NE A BURE 77 » EU A B AR AE BT BCAs Bl g gAY ] HUAS 7

(Zimmer & Holzhausen, 2020) o Efth & FE 2 /L L EU & B H T RA%
FAHIE > A g K BCAs WY fitafT i 4 5 /MR » BU & ——&E - bk
HEE EU %BZEH{EZEKFEEJH’Uf M TS mIEE b HEAR ETS
£ EU fix e CREAE & B 2 B - 1 EU Bk B B JE BU BISK[H] » HITRZE 48
1R WL AE AN [R] 7 it O 9 3 S 1 B &% 76 it H B2 F Ak R A< (EUROFER,
2020; Geier, 2020; Holzhausen & Zimmer, 2020; Lehne & Sartor, 2020; Graichen,
etal., 2013)> LlﬁE%?E EU ) BCAs RAHE— 8 W REME A 3 T
A Z kB RS H - ShE S #EY 85 nTERMEETT - DIe#E
B iﬂ%%h Hi#H Cr] LIS THY BCAs fEZE A o

() RARBRIFFTES B ESHOEHHNELE
1. B HERRISARPT

F AT A A > FAh EEiscRs IR 2 @ h HhifE (midstream) )7 FIRE
WRAEEZEEFT - — MM E o EAMEH B T3R8 55 HAN PR A 2 S
A[E] I%E’J?ﬁﬁi_ —H TARBA AERHYT G > K ATKIE EU f5 4
2009/28/EC (195 11 IR EHI{F3E (guarantee of origin » f&#E GoO 8 GO) ¥ »
VA& & (R n] R Rk E A & (European Parliament & European Council,

? GoO MLl — ik (F2 (green certificate) » %% GoO I Rk » ALK - T H
H7 111 7K 7 55 B e B A e AL 356 1 L, 77 65 2B 20 T P GoO » {88 52 — i 4 7 FF 13 L 0 2 3
(KYOS, 2021) o
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2009b) » (K ILAE BCAs BN » 411 GoO AJZEHHE 1Y B /2 it CO, HRM » A
RRREBE Ak AE > HIIEERYE TR e A BB AA - SR OE FWE EU HF
TREF AT B & A B 5 S 2 BCAs » BT A BCAs » FEK T
£ EU By - ) 80% 2K H#FLIE EU RUEEENT ~ Boe il K Dl er 4 53
s JE8 B RAE 2019 FF H1#) 350 (£ T FLF (TWh) #7) 2 EU ETS i
HMMBIZR B T H R R B 5 EU Y2500 ~ il ~ &0 5 FI 7R
5 o SRAELBLIRIRE » &8 BB SR 5 A TER 570 (& BLAY AR 28 ik 17 B8 A Bl
Al FEAER K~ THHE ~ e ns - BEZEEHERM R ZE/HERE 0 T2
LI 2 S 2 2 (G ) EU #Y & AL Q1A SRR LT fiifT BCAs»
AT AR R JE EU BISGE [ #6 EU B3 > HERE 2 i iy 2K i (Kankaanpid,
2020; Rosslowe, et al., 2020)

[FIRRE DR # 4 AE BU RYPEHELF - PUPEZF £ 2018 2 2019 FEigE 19
40 (5T FLIRHZ 2K B IF EU RV EF AR R 28 AL RV EE » TS AP RV 2 X
e FH PG fRiUH A2 e o ety o m P e ) e AL ST AR > 401 A {60 15 Bl P v B 4
DLl R 2 8 H T SR A B ~ RS s Bl e v 2 R i A U5 B ol — [
HrHy T EEORE B S | (offshore carbon haven) (Ember, 2020) » [K [t » PG EE
o ZAE BCAs Hh AE 188 ~ DLRE I HE REVR AR =2 B A 2R E A 6] 5Ok Al
AR 5 A& EU A0 » D& K el SE IR S 1Y 8 /T AT RE A il
DRI R ER 70 SRR N > H RSt 8 0 g > K TR N2 R B AR A
RIS DR EE AR 13%~T76% AERIIEIE (Bistline, et al., 2020) °
DRI » REE(ERA R AT & A B RS 5 GoO » A/ K B e B 2 2K (B Ae 5%
R OB EEEMIZK (Lofsnaes, 2017) » HEAZEFIEENEREH GoO
AR o AR B FEE ERY RS ~ HEraE TBREE | (cheat electricity) YR
R#E4 (Hufen, 2017) o

T EE A i I N S EE A & > g B — L] T2EERFIRIRA L -
20 EU fi£ 2000 -2 2012 B+ 2 F RV EE FERE 3 5 - mE R E SR (E
A 1.75 {8 - EENER &M S RO G R EEEELE ST O - A8
R 2B L EU H FH A AH T 2 1§ 2 3¢ B {L 22 & 3¢ (Cipollone & Zachmann,
2013) o [KI38 LEERF T 2 A (5 P AH S HC A AR T £ 26 - DRI - 0050F 8 A e B



REFZEEBERAALRABRET H69M% 29

b g 35 55 BUE S ~ PRIUAIERE) BCAs J7 X R AR HE » — SR F A0 L AN 56 A 2
SRAAEE > IR BIR R S0 A2 72 At B A A B LA [R] 77 2CERTT BCASs » AR
JHEJE O I B (E A @ R R BER kB (Lehne & Sartor, 2020) 5 ZRH /2
BEAE TR SR ~ T/ NS )l K 1) 3 B 15 0 % AN AH (] - SR B ZERF AR
A BCAs Hy# & » [REEEEFHEIR (Lamy, et al., 2020) o ff S 2 % K RE
PR AN A8 T B H Ember £F 2020 i@ H » EU T2 H IE EU BIRABE AR
FEA AR o B T EAh B R A A E B R B A RS < A i AR A #ES A
PER R A B 22 12 S - A0 LR HEV RS2 R EU 38 1 BCAs ~ 2k A 2a I H 2
S bR

L - TS PRAH A, (World Resource Institute) Ff7 2 fff )i 2 5 45 i
ik E S SIS E RESRET) ~ 2858 ~ Bbum ARy b HR R %
L5 E R HEIE — (scope 2) HEMk > MAFHELAYHERI QIS » HLATEOR K H RE
TR (WA REIR B E » #iE renewable energy certificates Y renewable
energy credits » f§#§ RECs) g GHGs iR & & » i 233 B8 3 7 1 1
REVRHIE S > FEAlZRETR AT TR BARHEAITE  (Sotos, 2015) » [ A48 R
R 9 RBHAEE P ZIRHE > FERHIRE — 28070 ~ 80 thok B #iks
TRHER o TRR 9 KBHAEZE oL P R A R — e 24t A Ak — Bl
BRS80S = (scope 3) HEMK > b — IS Y ELIE HEIE — LSRRy HAth fl 2
HE > s B 2 FORESORH BRER BCAE 8 ~ FF B R T2 Fp el - B 2 e 5
EIEE) > SO AN EAE 7 HE A E R EACE R ) FE48 (transmission and
distribution losses » fijffi T&D losses) » J¢/hELiE B Bl S T W) e PH S5 25 2 HE
i (Greenhouse Gas Protocol, 2013)

£ BU 355 A RIStk i) B (7% - A e 5% m] DUE AR Y R S EU [ 58
BEAHEH - EU SR B R A PARE ~ BR ey 7 A AH A R BE O BB IRTSE AT LAV
Do SREKR FIE R B R IE L A HAthJE EU B 2 G NIBA 5 SR it 78 g 1Y)
f s RS AR SR8 AR 1 R B LU T J O B2 52 A - BT DL EU B 56 12 38
AR R B R A E AR R BEREPEAIBE &l 3E T IR B AE R A Wil ~
CERMAEEREZMAIREBN Z1EN - WL & EU ZERREE
FA B A5 W] RE 2K H T T BRSO PE T ~ KR ~ m AR EK ~ RN — R
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FRHIWHERL > il R BCAs F7A R BT E 2K B i SR B AE S 7 i
IRIIEE » &6 i e (R A 38 2 AR G S BRI - EU S E AR AN 38 R R
PR K 22 0] LAy & > B (] LR B AT A 32 38k % (2R ¢ bt 508 A ) B % 22
W Aot - SE TR TR EGE AR 2R K e B E A REBII) |

2. B ERYERARPS

SR REIRER P AT PR (LAY T AR T 2B EZE B FEE - JILa
5 BCAs B Eeeir Rl b > G EZE Ei A AR ERA - 7R
HhneE 5 XPARIRI AN » P Em b AT {0 {50 $2 (4L B8 7Y REJ 0 'Y 338 FH AR A ) A
B IRBEVRER TS &5 & A B A8 - thim (L H At BARHE 5 EL % 20 GHGs B B H
il ~ SEInhE T BCAs ZRRIBAEHMER R » 1R 2% IR @ & BRI kAt
i > EC QTS A REVR R At 4G A IR 2 BB - 40 Uk SR R BB AR IR A B R
PREHEE R s ARREIRI TR K E B THRUD S » R al iR Al 7 K I ER T 2
(demand response programs » fij#f§ DR) LIS [KIIE » ELANHE A REJRAZR B
R REIR < (S /7N LIRT & A (Sharifi, et al., 2019) o
SRREVR BRI HR (LR ¥ 5O A — KFFBE I & & — M (8 ke ra S8R »
BUSE R Y pE RPN AT LIBREUCR [AIAY DR B8R A 2 /2 I—{EE RS S
FIRAERGERT » ST — ARG ERT » DR w] LARE 3 IR K 28 (8 A8 iy T oo 38 2
AL RE » B R MHET BN X 33 thn] DIERETE = FE (E IR LU Y
{58 AR E A AR B <2 - S8 eAa e Bl M — B2 77 (Sharifi, et al,
2019) » 7 W AE {5 A R = B AR B AT U AR (Yan, et al., 2018) » 2RiE 2
EFERBF T N~ BB UAGEER S & ER KRR RS2 EH
B FTEREUA /7 200 R GBIV E ) it I se R R i A LB

0 PIM T (PIM Interconnection LLC) 25 B ) — ([ [ ol i 28 4HLik » L% S 46 [

H6 T 5 HE ARER RGBS LM ~ FFIGEIMN - ENEEZEHNIN ~ B EE N ~ B BN -
FEPGARI ~ ARG ~ R ER AN ~ B BN ~ B BN ~ ARG - S e
I B P S FE RE M e 13 N FOBF i bb RE 5 - 1927 S H = {856 )1 A WRFR 4G - 1956 2 1%
HIIRE 8 A H A T A > BE# HII%E 4 £ the Pennsylvania-New Jersey-Maryland
Interconnection (f&ff PIM) » HEiB R FREHF T NGRS (PIM, 2021 ;
LEIK > 2015) o
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BB MAG T (BUR) TRYE » BN H B H i s BT SR L [Rl R E
HI{ERS - ETT BCAs I » B LE MR AR A A Eam O S AR
FAR < BRF PR R R I 8 FH % > DT B2 BU 3 fEtTHY BCAs HERH » SR1MM > 16
ANTiE RE B IARHR A5 B (Rl 5 1 A RS > (E 4B O — H AR T > ™
T B e I 2K B AR dAE > T R e # - K B 7 GHGs Y& »
R RGBT B0 w2 B TN TERI s - HEARTER & - @
W e B i R R B R IO JER JE LA 7 £ B 1 (production-based emission) BY
& LIB B B HEL R (consumption-based emission ) B 2% 7= 22 (Ren, et al., 2020;
Owen, et al., 2017) » QISRIBE A I ASE G S A ERTZE4E GHGs
WIBHERCE » A0 th R & R 266 FH (EA% A 60 va A F A RE U th i A5 il LG Y
{f#5% (Farrell & Lyons, 2015) » [R5 AN G A B - U LLE AL DI 25
il

= - EU 7EIR{THBUR L3 5t BCAs (1T AETS T
(—) EU ETS #&#] 894847 A%

ZE EU ARG H) BCAs RIRERRTTHY T2 » HILLZHSE ¥ EU H ATt
1L GHGs I & (£ N EE R TIURHEI R TR - [NRUSAE EU BYALE; » KK
[ BCAs &ML EU 55N & B GHGs ol & BURAS &1 2K - H Al EU B35
FITH) —HBORE B 5 Z kG T{H (carbon pricing) [ ETS » JfL—BUR
H 2005 & 1 A 1 HEAla#ITH » = H ATt 5 _EE A8 —(E52 Bl#y ETS -
K ETS FRA BRI SOt ~ IR ER N AR ETTR 5 - th— 1 HI £ 2R
B PN —HERERRFE R (cap) » SEMCRAIAT LI —B] ~ BULBIRE K
Fl e ~ B PRt n] DULEIR 5 5/ NI S SE AR » 1T 38 26 HR HORE R & HR B B
A B S Bn] I BUR I E - HROE R e B AU - S PEROEE (7))
BEGSL DHERER 2 R EE W BURIEE - PEROERRE R NG A A
— AT RS AT R AR AR ? R B T SRR e B PR - B
BANA - ERSPEBIRE LS BB Z PE O R LU 2 % B e i
SR o i 550008 R R B M AN TR B HEIORE IR (trade) » 338 HE IR 24
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HEROHERRAE & - BEEE T S i » JREIRE E HE O BR A B4 B T8 5K
FEA T IRMEME < 2R ET BN A AT RERI TS P RIS 18555 5 T e A (B S Y
J70 0 ARG G e 06 - Mam B R AR TR DIIBOR - 28 ETS BYfE1T
B 7 A BARERR < 7y ECFES Y - AR RS Ry (BNEEROERRAGET R ) »
S (1 i (B A5 5 DL AT S H T 85 B A E A A R —BRIn & 2 B 5 B R 5L
Ak BRVPEROERR ERZ (RTLL) AOMIETRE ~ 3R] DIMIAAL 5 7 1E 2 b — 1
AR » LHFAE RN in e R B BURBE MK » BB m 7B 2
1 B G R/ N Y A [ 56 8 TR IRORE BR A T RE A AR R U 2 - 2R3
It — Ty 5 e Al R P RE

EU H 2005 BAIEEIT ETS % » 2ERIEIRER T EU R BRI - 5
ZREER A UKES ~ IREUR S SCIRITE » W2 T EU £J 40% 2 GHGs HEfik
&= (European Commission, 2021a) ; 2 2007 & 12 A ERE —REEE 2 M+
E2PE ER (learning by doing) » H I » HRHERRE S0 B RO 2 LA I HIBI K »
FH 2R — RE B A 8 B T US04 BE RO A S s RO AR O HE O R B 5 E &
ATLUERS 2008 4 1 A 1 HZE 2012 12 H 31 H 5 1ERYE —REHREE 2 2K
MBI R TRl E S B —(EE A - Kk - 55 FEE Y
2B ETS 32 5 & AR .2 HIOHE IR A 2 3R 2 k. 2005 FE/KH#E (K 6.5% »
LInrR BU & pk BB LUER TR E & ) YRR &G » IR R ER
MIHEREET R R B TR 5 - £ 2013 FHAIGZE 2020 FH)H =FEEL -
Rflil EU (4 — (PR (EU-wide caps) » iANE 27 {185k B B & H — 1l
RERR - eAF » KHR 7y B RE R AR 35 A P & S 1T JF S0 B LS » A A RER
[EHRRBOR A & B Rhk 3% A5 A - LA+ 58 AT DUEE 50 AR 75 HR R I8 Y 2
FI| (European Commission, 2008 ) o

MAE 2021-30 (Y5 PUREES » #8HH ETS ) GHGs HEAIZF I 2.2% »
HERESE = REBOEX FEIRR 1.74% » SRR ELEF.O - AIELTTRETE 2030 FZ H( L
2005 FHIHEMRK 43% » BU §t¥t GHGs HEftl & frhi7 .2 ETS » H 2009
FRE > HIBASEH % 6k (surplus) HERCRERRAY M B BLET R - 222 BRAVHRM
WERAyEA ~ —HIR AR RGN - BHRIERR T K EEE - HE R
% RIBIRRIEE (FEZE ) LI - BUIE 2 ERBERCREBE 15 ETS #YAC 5 A%
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R TIR AR E A ;8L % arbR O R A nT RERE ETS fY IR R & »
TAE £ AT REREAR S A AT HR A 2801 77 2Bk 2 FERR I 6E 7 » 1% 85
RO R 2 B > 2 2015 F RS rPEBOE R LLTRIGHI B % 40% » H%
B+ BU T3 2019 4.2 BTS hBIA8T 1R 8EERS (market stability
reserve » fifjff MSR) (European Commission, 2021b) » [t —#&kl] » B& T 0] %
RO 2 ERAVETREY - HE—2B R B (K ETS [ R 2K e 2 o
MSR FZ 5t R AE A E ETS HEAC 7 Mg HY — R Chaton 5 A (2018)
mag EU Z B R » MSR #E i g (s bl EE TR SRR B e & o] LUt
HEBURE AL 5 L 11 > BB DR AL G BRI E LA &R Ay K HE -
RIAT S - 18 LGl o vT T 17 Bh s E b GHGs JERGERFT ~ B i
BU $55MR A 1S 2 B PR » AT A HRBOE TR IR 5% #af E# 2 Gh i
(new entrant reserve » fEjffi NER) 2 0B HFMERRL ~ 458 S g ny S8 &
Je %A » PiaE AT R M SE B R FR IR AE 2011 A 6 H 30 HiR#ThIA EU 2
ETS & ~ 5(ff 2011 4 6 H 30 HIR B IAE ~ RIERMEIE 2011 F 6 A
30 HiaH BRI & o 4038 LA 87 M HE MORE A A 25 - ol Bl ok L
KAHHER o B S PR E I E TSR L AR BB - B & & IRT
(European Investment Bank) & ] NER & Hi 3 (B AYHEMOHE » ELLi A
RIJZ% ST Bll#r 3 4 (innovation fund) KIR{L{kE 4 (modernisation fund) » Hij
T D E SR B0l B8 Ko 28R > B AT K HRTT NER 300 32 (NER 300
programme) * FREG{E(I Fi i ATERAS TS & S HEROE © k& 2
PR K7 St ERE R BF T B RENT R A < BAUAL » BRRETRASZE IR T - (Al

31 A AT T 1 R T 9 S R A 1 2 O » 1 B S A
e B o EETIR IE GE G HERCRE AR R ~ T Se Hk b 2 R B B E A6 7 & B0 2 5
AR RN R RO BB A B o IE SO AR R R M e BB AT REM 1
% B EU Z NER HEURERRE 2 3 MIGT B B3 fic 9 %5 7] 22 ] European Commission

(2012) »

2 NER 300 258 2 H fi 7135k — (8 S 65 5 ML R VB AL 2 B Bh3 28> B BhI 3T 2
BB EVIREIR ~ REGRE ~ BJ) ~ B - AR E - WEEM - WRTF - IR REEE
NER 300 31 &2 EU £ = FEE: 1 ETS BrfaMR: - NER 300 Z 4 22K B 300 (& NIA M5
& T 3 EEAHEEM 2K (European Union, 2020) » T NER 300 [ #H B4 il A 15
RUEBUERBE T » FEEHZSEYMEEZE® (European Commission, 2021¢) o
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7B EU 21 10 {EFr 15K MERRA I 5K ~ o KTk < (7 #8 (European

Commission, 2021a) °
(=) BU B BLARAT ML LS 3 R

TEMGEHI I S — E EBOR R HETE — & € BRI (carbon
tax) BORY » BREEA BB (UL R ) B3 ir — (8 B A
GHGs HFMUEMAIER » Pl E I EKKEET ~ B ¥ GHGs HEm
I B AERE - AR ERE S 730 B ENESIBEH) (command-and-
control » f&§ff CAC) A B RF 5% (Rabe & Mills, 2017; Rhodes, et al.,
2017; Nowlin, et al., 2020) » JLHA i1 —dd » RBHEA S O » Kk
MR R EE R BUR S LA » AT LR SR M RE TR IHE K SR 215 12 RE R
oA A - SEEAHER GHGs HERUBE R BlitiBh ke wliBhz F - HEBUR
TR RAF ~ BRI AT LIRS s BULUEERA THt1 —3A M S > Baranzini
B Carattini (2017) & #t%1 s 1 R 7EREI—HOKERRRZS » fid & BAREIL
A3 T > A 5 e EL IR 4 32 1 2 B SR (% ERK ( climate contribution )
AT B AE 2020 R R RS R 82,000 £t 0 2 H A2 5
IR SR @R IR R 2 — - R SRR AR5 105 £50 B
f] LA G4 DU 4 R AR A2« SBERARE I BURARIT ~ ¥ M B EB S
G ARE A o AR R ST A B B E A B R - IR ERH
BN A ERE > RS TRERIBL MIE THER ) EZREBE LB
T—FEUNCNH AR EEE - HILER - AEHRITEHRHR 720 3R
TR R B AVATAE R ~ T A R P e X aZ Al 2 BRAG S2aR B - R —BUR AT
A NEF 5 HAE L2 BRSE S — 2 o

AL TS & H > World Bank (2021a) fl#% % 2020 & 11 A 1 H
AT ERHER > R IE 33 (B3R R ale &g o SR e m

B R ROTET I 5 A R B (offset mechanisms) ~ 5 FLELRES R 7 (results-based
climate finance ) B¢ /2 B 1 N S0 2T %€ HY 1% (B #% (internal carbon price ) ( World Bank, 2021a) o

OB TE 2020 SERTRTR MK 104.65 25T ~ (E R H A2 SRR 1 60 B 02 fEN
133.26 £ ©
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EU () 27 {[p% B B AN L 3L [5] 22 82 EU ETS U#BIE ~ UK B 91 3 i 2% 5%
30 A Z - AT B AL 14 B - 1 7 2 it FUEER BB A B %K
R/ BB R =5y 2 — 5 T BU R0 A B R0 R AT IR - &1
77 Fe i i B H Ath GHGs B BRI [RIFE BT » H. 14 BIRGE R & A
fHIE » Hrp A 8 BIAYEEIE R AE EU ETS 2 2005 4 £ _EEERTENERAA -
18 SR T A b S A TR AR A B R o B ACRK B R AR 43 SRR
7 BERE R R NS R A TS - JRAIRAE EU KA ETS mifl
EffTHy GHGs IR EBUR » Hig R E — i fE ol e 1) 2019 A
SRTRER R aE  ARIVHE —FEGEZER AR BUR LIRS G
KHE > JERY L8 BB SRAE 1990 SRR RHAGE TR » A HBISEEIT IR 1T -

LAk > BU B 14 B ~ B MR SRS 1 e AR RS IR I o R ™ 3
EIRERFT B B RS A A - e A AT R T ~ B e it T2 -
i R A AR o T RR R SR R ARS8 CRs ~ AR WO PR EER B~
F] gl P K 50 7o B8 R i ) 66 PR > F S R 2 E 2B E M 0 B BT I 91 & A
FHIA] ~ B R B A MERE S TR AR - fe e ) 87 B i e B i B e KSR L
M A RIRRE B » SRS ~ DR B0 K iniA & & R B0
b2 AN o fEREMD 35 H World Bank (2021a) fijfk 2K 2020 SR & KL
T BB EU B > DEEISKE 2019 FE 2020 FAERFANE) -
AR 73 B R W i e &0 K AN R IR EE B 42 7 =

Horp» iR BUEERS 2018 S & K g YRR B 5 R 550 B » IRERIA
BB A5 R SR MR S B e P R - BRLAME S S 2019 TR - SRIEIR (DK
SRR SR B AR - R H AT E TR B P] LA G 0 2 23R R = (KA

¥ M2 BU ETS 5 S - AFHERIE (SR RER - ATREZR - B EU ETS i) 30
FIA 15 BIERTTRHR - 38 £e B SRARBALA AT R[] B e e 2020 S MAEAS - LU (4
BWESESTT) 257 A BIB TG (19905 72.24) ~ 3 B (19905 0.08) ~ K (19915 57.14) ~
B (1991:133.26) ~ P12 (1992527.70) ~ Wi i #fE FE5R (19965 20.16) ~ E hif JE 1A (2000 ;
2.33) ~ HUMRAERE (2004 5 10.49) ~ B30 % (2008 5 105.69) ~ Uk (2010 : 30.01)
ERH (20105 30.30) ~ PUPLTF (20145 17.48) ~ {EE (2014 5 54.49) ~ Hi& F (2015 3
27.52) » &Y BISRETEIARIERM > SCRBARHERIE A FRIRIBRES - BLIE R R AR i LR
TR IR 7 Z fr A MR » ARGE AR 2% (B o ik B £ il — .2 722 S g g L Ath B SR
fii 75 > A2 B RIMEL (2020) —3 - HEFHIE A 22 World Bank (2021a) J54A HE
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R o MR A S B SR HII R TR (Barbiere, 2019) o b KISk i 2 3R
B A4 @ PR S F - OECD & EE SR Dussaux (2020) 734 OECD 5%
(R BBl f i - 38 B RE R AR 10% ~ BER (0 FIIK D 6% » T BLAE /Y
ZREELEID 2% > (HIE L TR RIA K » (ERR IS 2 FE IR g
TS I R v A BR L S 2 0 - £ EUE TEfE AR R s s s
T RE Y 255 62 P R P R (R P » ERFT Hh e s 2 Bt RS 20 R & A IAD
HETM Mikayilov & A (2018) [AlFELL 12 {li OECD B5R » # 3 H i 8 &l 5%
i) CO, HEf B BT 15 (gross domestic product » fij#§ GDP) & n[ 7 BEHY -
AL Ty 2 i COL BEMGRmMR ~ A L ¥ GDP N grF &2 - &{HE
KIESHE B OB TR AT ~ AT ~ S PEE BT MH B AR 1 B kgAY
LITECR BUR IR A M A BB -

(=) #21% EU »A BCAs i & LB R 3 B #1471 GHGs iR 8% &

BU FHERA B 5 S SR 7 » Bt B2 BU ETS {DIP-y A BE i (S Re 0% E it T
B — € H B HA BOR AL RIS T » AR B B A b R T 118 2 2k B A& I mT LA
ITH)—FEELSR » 32 Bil HoAth B 57 177 2 7% 78 ( Partnership for Market Readiness,
2017) » i ETS RIANR » ELANSE B ATARARER (5 1£ 2008 FF 350580 » Bl iR T
TR EBIR i T ETS » AHRFEE RGBT HEE -« 251
N5 BRHTE ERNFEE A ETS Ut AR AR BE  Hot - 3%
B fE 2020 1 H BEECE » R A GHGs By Jik &= BUR T RESA R I » B BU Y ETS
AR ~ MEARET SR ; 828 > ETS B 5 EI& & K 2008 F1#Y
xRl R AR 2R o i E 2008-2012 Y EU JRE S —FEER ~ W EU %}
1B K P RES5F R AR RETR AT R I W R SR BOR - E4% - [RIF[H] EU AR H
LA 5 it 8 P 28 HR ik & ( Certified Emission Reductions » &7
CERs) J HEfk & B 7 (Emission Reduction Units » f§#§ ERUs) *®» ;2 sL3H

3 Ffi#8 CERs ;2 UNFCCC [t I Z ERSBIR K TR E ) M+ B b 2 f i Al 5
Ko AEFEME T ZBREE R BISR » $4T CDM F+E % AT CERs » LIVE R HIR 2 1 & 3
B EHE 2 (Australian Government, Clean Energy Regulator, 2020) : |fii ERUs HI| &

IR ES) b Zit 4k B BIFKIE UNFCCC [t IRIREE IR EGEES) 2+ B
BIZR » BT 1T BB ER ZHEUR R B4 (UNFCCC, 2021) -
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I S P 2 T A R » LB 5804 97kt 2008 474506
30 EoTkEE] 2013 FAE] 5 EOTZ(K{E (Koch, et al., 2014) » [H | 2014 4
8 T F1 1811 1 25 2 09— 30 BT (Keating, 2020) «

EU ff) THIBGE 7 52 L) MSR (£ R BRI R TS BB R
F S BEI.2 R » SRR TSI 2 640~ 71155 MR GO BEHEBUHE
RTREE TR S D ~ 0 TRR, 3 FISTIRE LA ERE (Erbach,
2014) > BB UL —HRIFREE R © RS UL ST 2021 4 1| AEHS
WA 4838 30 KT B 2% BUTER AT BEIL Ak (0 £ (T B KA 2 B ETS
M T+ B EHTS S BTS (YR(EFE » LB BU S5
DL 77 SAEIE EU BB (ETS ¢ ETS Jgf) b o AR
1) GHGs HEfR Rt T4 1 BB » DL » EU 7 2019 SERTHEIIN BCAS
S ERATHE 2008 B FEEIBHEIEAUARIO MBI « INATH0— P BU BIR
FIRFST ETS BB » 53— HIIEBT ETS » [ » RACHT BAFA SLAY BCAS
IR 1 EU S5PI03E IR BORAEMBTTIA » L » DU A8 T RSOt L6
A BRI ALY TR B TRV o L EU ATBA(TY BCAS i
AW TR0 L ~ 78T RE FEE LT SEPO G 17 5 FBR S » DRI/
AR50 T RE 2

(w) EU Faf 3t ) AR B AR R 697 X

1. EU fB381% L OhfE1T2 BCAs FET\

LUT Frastame) 2 mliak BCAs Al kgt alag & —(HEIER & 4 WTO
R — 250~ {RRES P R R 1 25 — IR ] K E Aot/ BT g A s 3 8+ [T
WAL EU S0 L1 85 rTHE1THY BCAs ST 315 « 415 BU ZEHETE 5,
DA S/ 7 i A S SRR P i 2 & - JERL L I B B HRZ A 3 R
e i o S U B B ALER TE RN A 88 - SR - BB LA E A Y
{BAEHE b o B HE LU= - % R M EU MU S B3k 88 2RI
A REME I 5F 2 IMESEE [ S AUk & & (Bellora & Fontagné, 2020) » EU B £33t
Fl AR YE —40 EU i@ 1T s 35 (T - HITBERE AL EU — B R E A9 ik I
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[EIRE o I > ol EsRkoE T BU IESE /L o TR~ A —0FE1T
EU HETE #7T GHGs fHERE HIEOR o K » BCAs {K1& BEU H i Fr i TH ik
Tt ke ETS Wi RBUR A A [FVE L K35 EU 2 LU 82 ETS £ F- il %
AR — T AR - B4 0 3 B R € E fn ) EU SR 1
i o RGN RUERITERS - BRIEBI SR A & AT LG
e e E B R IR PR §E T 42 /7 (environmental performance ) o ff & EU ETS
BB ANFBORIM A BCAs 73 BlIERBAANT <

(1) #377E EU ETS Z BCAs

H1 EU #) ETS fE {1 EU SEAE 176 < BCAs ZRITE - BLA | R I EU
() ETS J A AE HC B A CTR% - IR EIGEE 7% Bl HoAth EU Bi N 228 BTS 2 4=
EH » HHEE PR HEACHE ~ AR LU Ht 2 W HROCHE - It
FEAIRE V5 SR UE H] (regulation) M JE LIRS B2 (B4 1758 55 3% (Cosbey,
2008) - Al E1EE & HEERL A BUE IS 2 B 21 > AL E 22 B ETS 225
FAMRGS EU BYEE# » & EU fUE1RE » 2281 ETS L5 R ANBL (g
w) B o IR BRI A 5 i RE B T /D BUR R T RENT AR A A 2R
F o RAmAIG P B EU NI 5 15 E R - (HATRER RS E 5
i EREIEIM 2K » LR 2 B o

M [AIKKEL ETS #5 &) 5 —REIEER - i EU ) ETS fEffiE5E 0 EU 8%
Sz HNBIAE S AR E SRR 2008 4 EU G2 K BIRRRIE EU Y
iR - 728 EU SEARY ETS 225, (Aylor, et al., 2020) » BRIl R A 350
17 o MBAERE LA » AR B M AR s > HRIMEES 28 EU
BN ETS 225 » R d ] — 4 BU SN2 A H ~ R 7 BRI B HE X
HE 2 MBI S4 A & A HE R R (S AR AN | 23R B A4S
o N < HEC? IR PR RS AR - R R R H AR T - s T
WIFESE /FE AL AN R B0 - A b BB AN R A 27 h 2 B
I B AR IORE B TS AIIRPF (Krenek, et al., 2019) o A5 4 K 2 B
JRELT EU FESE e o AL EEF 2B ETS » BU QIR AR 8 S 4 & R
Wik DR TBORE 5 B NIy - PR AN SR PR fiGE Bl 2 7 4 2 BT B U Bk P T
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ML FT BU 53 R A2 2 # a] BUS A i PE O ek -D - 8 2 5k DG o0 T
T HTIN EU 53R IR A A HE T B R e A B R RO T
R KRB ERE 7 — Kl ~ MR ek % 24EE EU 55 2

(2) B 77 EU fft~ BCAs

HIi% EU HATHIAE —PRIBR R IR FD haf Tkt » R > SFEHE O gk
%% .2 BCAs JRn] B EU B R #E & » SR1 » W] DAY 2 #1 ¥ T Al
fEJ R (indirect tax ) » [T BAME S #5 E#2 B 2 B 32# (National Board of Trade,
Sweden, 2020) 5 ;&8 LR AR A L » ARER T LI IHE &I
{(H R &R ~ iR % D ROERYERR A EE AR ~ MR Eas N
B~ SEEEmMEBEMEEREGR  HEEE NEHEEHELNF -

Bl EU Tk Ml & 2 BCAs » —fa A n] DUGRUE 150 2 REE ikt B EU fix
M7z 2 - fERE T EU WYRATE » Jth— BRTE /K HE BL /2 S1 31 3 11180 7 it /7 REER
R B EU fiiiie K B 2 72 2 BU B BB {RRa% EU s bt H 5 1B = 0
SREE b laE el B AilE SR B EU BISK - i TR kit K 48 5
{RIRRIRAH 22K (AL - RAR L EU B 7RI 82 1 2 EU Fi g |2
RIS K R B 35 - {Th RS AR FIEL 2 T BE KA IR > BU SR A ER I ALY
BIREEA AR S B RS - A0 T) ~ (£ Pod B AR (Krenek, et al., 2020;
Aylor, et al., 2020; Krenek, et al., 2019) » JEE {50 & 55 M5 A7 5 80 2 7
at > R > ZEEHE IR 2 1 n] 38 5 B A0 O AR AR = SR AR - BR T
fa LA~ BE SR A B s X —RRATE 5/ BU fi i 25 B 3 1 B e R 2R K HE 2 7% »
b F R KA PR R 58X WTO SUAfillG (countervail) > Hy L
TR0 SO DRT S5 AS [ S 1B R Y 72 il BRAS 1w GE A IC GATT B —fit i 28
[ 7 (Bellora & Fontagné, 2020)

AL BR B0 1 S b Bt 22 AR BRSO - At Al S & O REE 2

37 RiE U'Eﬁifﬁ}j’z A DHat € ) ( General Agreement on Tariffs and Trade s f§iff GATT) Article
VI ZFEF > Fal SOREEHE R TS S BUE ~ Ae 7 sl R 0 B B S A A
”*Fbﬁﬁﬁﬁﬁﬁw'l”ﬂlﬁ@—@%ﬂﬂEgﬁﬁ °
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fFREL EU At 2 R0 < BAASE » ke 3 H 0 [0l H DU B e 68 38 5 e A R 1
] (complete BCAs B ffi £ full BCAs) (Aylor, et al., 2020; Fischer & Fox,
2011) » [UAE % &2 A ke 41 BCAs ST EFURHEAL 2 HE [T » 41 BCAs S
HECTFOREER T i 2 88 2 BATSE - 12 Ll JFOREAN G B Rl Rl st B AR R HH O
BCAs . BRI HIl b 2 i 25 15 T it A - A I 5 B b ik s B A R it
it (B H AR PEEE 1 Gt Z BRRSE » b — 1R w] DARE AR A B 350 28 LT3R 7 s A= A
ZBRARETE S WTO 2 #58E » R » v R GATT 1 7€ H A R e s B S Al
LI RN - B ART0iE 22 2 2 tH 1 2 JF EU BIZRIHE (Fischer & Fox,
2011) » FERUE BU B4 & sl Mg A H BB R IGEE < BRI -

SR » BCAs A5 AT LIERAEHE I i b WA KRl A B &E S B A5
R EH - KRS BCAs 4@ ST O 53R 12 LI 2 RRHECR] » SR EAS
T4 /D TR 502 ZH R0 I ARE— % 22 7 St ) REVR (56 FH AV R ~ A &
720~ ez i GHGs RURRRESE S » IR 5@ & 2 IR EER) T(F (Kortum &
Weisbach, 2016) » AR A LIEAAT » thi{ERE PRI 1T BCAs ZE f I >
AEANE LA ETS B & il fohE » [KDE Sephe kR vl LURTERS 2% e AL e
BCAs | » #tLIFEA A ZE MIEIY)E| (Fischer & Fox, 2011; Aylor, et al., 2020) o

AT e DL EU R 575 SR WP a a1y BCAs » B Bl A BT » UK
e G Rl 1 FOREH T RSt i G 7 [BI40RY) 52 % BCAs» B g iginA /b
TTBUEA 5 (Rt > JRA R DR B8R 77 20 ~ S R BT GHGs i & 5L
AT A B OBIR 25 - IR —F# (uniform tariff) —#EM2IE
BEB o Y P A S8 (v > B DU EHEAY R AR » 20 AN Ry HE i & B
AW > A 75 S th AT ¥ GHGs 5 i AN SR kY B 5K » 32280 A Dl = (EL 4
#iF (Nordhaus, 2015) « {HRE@ERE » (AIEHE ST A B O ~ SRR
SR L Mty SR R YE » B DL BU BN Z R B HE - it DU TR e B
AR EEEER R B 2 At o bR T Ry ie B2 ~ B 5 BRI B R IR
¥4/ (Bellora & Fontagné, 2020)  fLfE{EEF BIAT BHATEAH S &
{HANRG A\ — A s Wi thi ) 19 )% 5R > B BU KR GH S E MR 0 1T BCAs»
B IR S R 2 — 38 P mT S 1) S S AN — B 5 BGEF » BU B 8 R R {18 £
18 BEEL B ELEE R R > JFEASHUAN 1 8 B (45 » EU JhAE B — (K
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BARCHI VI - BfESRAR TS ~ B2 — (I ] IR 58 8 B D o) ik 2 4k

2. EU FEIRAT T2 [81% | BGAE T

BU [ 7 Bt ¥ H O 5 - 45 G455 ETS skt 5 AN RIEBOR » Al L
axat Hild e T RIHY BCAs 9Y » BCAs e 3t 2 5% 52 %5 » SR MR AR B A o
A LATE EU SEA AT © BTt T dmey & BCAs » JeA | 2 BT € o 12
FARBE L TAEER ) 1T TREIE ) > T LGRS B S DUAE e £ BE R ik
BRI SR LeiR B ERL DUA B B B R e R IO BCE &, IR » 0 A8 Bk I
KW THUEE) OB AN (Grubb, 2011; Peters & Hertwich, 2008) ** ;
1M LGRS f B BRI DR EE - BB — R KR e ¥HE OPIRNAE =5
— M AT FH LAY~ WA S BT B R AR 1 SR ik R BT (carbon footprint) K3
v (Peters, et al., 2009) ; [fj Carbon Pricing Leading Coaliation (2018) E#5
PR EE » (ERER RO A G 2 iR - — TR AR E A —H5 7€
SRR (uniform sector-specific benchmark ) » AN 2 S AE A B LUA] 77 =X
A e o AR ILE L H R BT A B R B o AL G4 o AR U =X ?ﬁfﬁ
AR AT RI& A & 2 CO HIANRIBERCE » AL AITAT DUA 72 AR HE iR
—Fe 52 7 it ot 1A s 2 o 2 A B AR CO, k1% & (mandatory product labehng
of life cycle CO, emissions) » .48 /7 =X ] 8 5 7 ot 2% B B CO, BEFHY 218
A FI A 5 7 B b o e O ' V2 R AN R R 7 #5807 20 H AR 2 52 5@
KA B & DU MELS A JE EERIRRIMPERL o S8 R RE 5 50 B 5 M 78 oot Fh SOkt
HZ?E} ~ AR S EE S IHBE R BRI R s SOK SRS - ASHERR AT R

5 22 [ 1 ZE RE K€ B (ecological footprint) o Hif B (i {F £ {1 & (Fang, et al.,
2013) A RE R R B0 R0 458 7 A AR RETR P 37 o 3t BB e T AR 2 K/

(Global Footprint Network, 2021) » ;g3 %t~ +~T EH B HEHEE -
171 B 7> FEE GRAE s L e PR ) A 77 i B AR VA B U ) o 08 AT 2

* BRI DR R A R LA B B R HERC A 5 — IR FRE B LA AR 1R it 1
BE o A iE SRR A SR IR L S B AR R SO AR D S A
o BATERN - WEH TE&b AR MALE TR K tha A NIRE TS
BIEWEHERE £ (income-based emission responsibility) (Marques, et al., 2012) °
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B AR o FIRRAE AREIRE T 4% » SR ERSH& 1T
MasERE » 8@t E - AR A AT FHEE - NI - sBEEFEFIH)
WeHEfcE - JEZE LIRS =R A EFNES B EX D EEHENE
F > MG SE A HE LIRS HBI R E KEERE Y » LB ERS
MAEREAE » MO A D TEARIR A H 178 5 < B BRI 72 88 7
B 5 EE S (net emissions embodied in trade » fi§#f NEET) » NEET
MR E AHE & S B S E AR 2 E B A R - SR S 15 R T
2 iRHE ER 2 B (Peters, et al., 2012)  [fj Davis Ed Caldeira (2010) HJ
fFseth @ - UNFCCC iy SR T B8 & AR R ik HE i3
s [ o JERH A TR BRI 5 g o) HI S Bk A H T - B% B 9277 #r 2004
FRVE RS » DA BT > I 2 i KRBV HR I 1B~ {BGRE HT R 2
FIARHIE A ~ mIE ~ Rrohil R EN R - 3 SRR A B R > 20
B HR I T B MR P RS 26 B ~ HAS ~ J2B ~ R ~ BB R E A E
PSR E BB ZK 3 ML 7ehs R JT 2 35 M e SRR HE s O H 52T
SR RT T KRB K RIS L4 - e R A bk iag BRI R B
W =4 » ER > LR 2004 FRYH GRS R - MHIEIREES » A DURERTHY
B REHE R BRI  OBHER -

3 Narayanan 28 A (2012) {#H Lenzen (2001) 2 F5iEEMEHE ~ £
1B B & IR RS S B (R P9 R 28 il EU B 5% » #5 BT DAA: 7 2 BE e 2 Tk
JBCER B DIV B B LR i HR R - 6 SRR AN G 2 DA S Bk R B2 A
FREFRT » R LUAE E R B B CE 1 = e LUA B R B 2 ik BEGE
TR B Je 32 8055 52 HIJFH < s {iK kL, » Carbon Pricing Leadership Coalition (2018)
AR o AR DA 7 R BL AR 1l &bl R Il < (RAR AL AME & - LHALIAER
FLRE T IE DUA 7 A st kA T(E » 7 RE T Ik DA S0 2 77 =X 15 B Bk fhOREE Py JRE A0
25 MEEFrHERY 2 A B EU H A i) —fd BCAs » 2% EU AR ETS
JEREEE I OB E S S L WL rTRE— 40228 EU ETS 1) EU K
BB A ESR BRI RDEE o R > 20 DOA 2 s WA il HR IOV £ 3R
Y ELRRE » o7 ANam 2 B A9 AE 7 i@ HE 1 T B 1A [R] A B A9 1 e 1Y 72 il e R
Tt BURTRIAT P 33 FEREUCER (e B A9 A 7 1 o PR VS VR 2 e Bl Yy 2 7
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BIEEIR o AN BRI R B ~ AR R MR — B E O A EE G - FR T
AR ~ AR o [R]IRE B e — (A i ) L B 38 B T R
S BLAEAS 5 K] 8 3 1 78 L HEAT Y BCAs » 2 FEAE BRI B 3 17 o 2
—fE[ 2B (Zhang, et al., 2017; Zhang & Zhu, 2017 ) » [K 45 B % S 1E 8
S L Rl R B At B N SR 2 5 o

0 « BRE]TER BCAs WA BITIBL A&

BxFE 1 EU s& 8% GHGs il & ik F 5170 — R EOR » ' — M LA
EAL{l B8] 177 v RRE BT THUBOR » I ~ WERIRALYS ~ S B ETE LS
—FEBUR o B HA K EU B 2013 4 0055 — 35 & AR R RO A e misk
HIA » H BIFEA & BT IR Z A » —iRERR » Bkt ol (X GHGs 2
HERR - LB IR [R5 n] 15 22 S0 Sl b 58 ml A8 e HoAR B R 8 R AF
& » TR e A T i S BRI T B ~ B S AR AllE A A R A 35
R M R RS LR L PE I TS R R - SO e
BRI WORAT R " EETERE o B ER M A A - RIRTEZ
1F £ SO SRR 15 A T 8 B 7 1) S (o FH R VR E U BT 3 1 TR E R
P2 F s SRRBTHER B R+ AT BA T H S SR IR R A B RS Im i iH E
BFEERIG AT - IREREBUE A RIRE B Z Wik - 2% i AR R0 ~ At e 2 4R
FH B B e i (AR 5 S5 B0 A RIRY R 8 - R R B i 2 2 H W~ R H
HEAEA » RN SRR BUR B E NI Z 17— A - B5E I A
ORI A - B I R B A AR RREL G v RZK EU NGk AU —
BCAs W20 » WEE & F 2% — UL » INIL - LUT RS G (B AU BB B ETS
HEWA (BI—ARATEERI AT EICA ) - & F LA BCAs fifT eI
L1 R T TR R AT sE RS2 |

(—) BHRABETEBNZ FRE R SHLEZH IR 7 Kb F7

#R#% OECD (2016) {hi5E 2012 SFAYRET YA » & ficfie R REME S 30
BXTCHE %4k 7 OECD Ky 40 flElB 2% ) G20 # A Bl & i K ER 7y BIZk GDP
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(f) 1% LA Tk OECD BERE T 5 » 53 LA KIS T HT 40 BRI 1T
5H7 0.76% ~ TS [EI 4 G20 A A B 5 SRy 0.82% (Marten & Dender,
2019) » HEAT R - 38R — AN » KIS 8 LU AL AN R A
(6] 2AC 5L A2 (£ IR T B ik & T (EUAH B < BOR AT ERZ A YR E] - $1¥ GHGs Jik &
W fikE TSI 2 BRTT > EBETE AT AR A Z F1& - ] PREGRE T 8l 35
S > IO B S B RS 5 SR LA T L rh — R A e 0k
WREE Mk (earmarking) ~ 55— HIlV A 125 R 56 AR SR TS e 3 HE S e
(hypothecation) » iy JWL R SHL S 2 F U A LS 22 £ BEAUFE B B H AR ~ RS IR
e, 5 oS — R RIS R 2 UG B R A B 2R 2 — - AL » B
JiF T AR B S E BB R TR AR IR 2 — » AIERIAZ 13T EWOA b
HAbMEZ H ~ B fEREBUN B8 2K - RIA R E AR IR
1SN H Bl GHGs & 2 Fi:#E (Marron & Morris, 2016) ©
P B A T (B T 2RI Z AR BE R 7 3K » B BT iR — B e il o2 ] B
M~ BIRATR R~ BRI AT REE ~ SRR ABEHRE kSOH
PR BN 8152 FR R 5 AHBH & (stakeholder ) 2 B33 <5 25 [K] & 111 7€ ( Goulder
& Hafstead, 2013 ) 5 [Nk » AN [A] KA AH & 2% BOAS [F) B Ry €~ i s pia T (B
ABE AR SHARD » FoA b BRSO (AR RS e 1 2 s 1
RATESY » RS —BIBOGHIE R ~ B I REE & 15 RaR R 8 Al
%o WMEPBAMEH BB AR T ZRiF (Klenert, et al., 2018) © fi
WA {58 P TR B SR8 72 Sk A0 50 ] Y B AR AR BE T 3 > AH T B LA B R
i SEWCA R S B fe b > I o Bl SE A S A TS (L JE B S M 55 )
EHE > BB RS ~ B A P RUEZE S (Welham, et al., 2015; Partnership for
Market Readiness and International Carbon Action Partnership, 2018) o

S WATHE LR BRGSO (R R 1 R < B - — R LA

¥ G20 7 20 (EBLE 5 B FTHRAE ~ BRI ~ EI7G ~ ngek ~ B - BRI~ B
EIRE ~ FIJE ~ FIA ~ 38K ~ SAPG3F (AR ~ 10 B bBTRI(G ~ FE9F  wdle ~ HH 3
Y~ BB EU o DULBAS 5r % A B OECD B% » i BU Hiif k% B 7IE 5
& OECD & - OECD (2016) Z W42t imZshy EIAT RN 3 ) 34 (8 OECD B5 N
RTARAE ~ EUG ~ A S ERE R IR R R TR L S 41 (R -
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[FIRY BB b > Ji B e A 6 2 Y A A A P (6 R A 2 B o8 A& > 7R AN
WA B2 H B TR A RS - HE U PR E 2 EE 0
AW R R E 8 6= 2 R B RIVEE » LA 5 B i L2 R E
BAE 2 > NS R REIC AR & » 385 BUTE (S A LU AR S A S n f F B
B (Welham, et al., 2015) o £ A fEAFE F & HAR A G E R E
R it o DRSS W/ R AR A T (B 20 78 1 B L Ath H AR RE B G & 4TI
AR E AR ~ B A SR A0 eT s B o A R BB S R ELA AR S & o [RIRR I
FORtEE ~ nITHM » HREAREA T 3ITEERET » MR R ER
KA » ERBR AT EPERCE R ERRIBE R o

B S 2 B R AH A 58 - NG RSB e riE € BLE
AR TE R E L b o TS0 15 PEAR IO MO R RE LU B R 7R 28 2 50 /D i 15 I 58
Ao e R R R T (S A (o P AR o SRDIRI L - BEEHE BT ¥R E F o
THH 2 THE MR 71 B AR > SRS R A B A R IK R AT B 2
THEMR Y - whaT ORI~ S NE o S S A R B A K A
e N EFIN R I8 K 2 8 A HL AR B IR - B 2008 S FRIGRELIK » %
BB RNE B R B AN RS B PR HE AR » [R]IR: B — B R I 2 i) R
EE AL — R R AR E R (Murray & Rivers, 2015) » K[ »
BE—HIEE(E 2011 AR5 WA 10 SETTIRE ~ JE15 50% R FF - T2 2012 4
AV —WAC 2 5 2 30 70 RN R B A RHE M I 64% (Harrison, 2013 )

SRS K 2 88 5 ff LU B A A TR AR I I — B IEZ > B 2008 FEAERIT =
TR FEI > W REA 20 SETTHRA B — WA 30 SETTHIE » BT ng A E IR
{50 FH 17> B e sl I A 7 S % B B B o T IR LAt 4 1 e B 3R g R B A Y
AU AR RE D > Q1L (55 15552 55 BT M EU A 78 IS 2 0 5 K ME — BB I 30 €
TCRI B - DB B0 o7 4 S 8T LA 7T A S5 o IR BLa R n HEBh 2 45 52 FH. »
HECN A - AR IR AR SR IEER (recycle) » HIER
R EER M E 2 ¢ Btk o BB A KE 73 16 3R B E 5%
BT EANT R & FE SR o [RIL » — MY 35505 05 8 & f bL in & B AR AR B0 I
AFRIL (revenue neutral) HYUR » FOI_E R R RSB 8 O R A ZE ¥
MR A BURMIY SR » B4 Rt il £ 3% B £ 228t 2 — (Harrison, 2019) o
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MR BE 7 — D e A g o [ S AR - FDHiTT ~ DUER
R RZ PR/ HEE - SthE IR EHESE (International Monetary
Fund) FraR%ERY¥ER] (rule of thumb) » {f b %8 HI| DU 5 K3 SRR Y S 6

(Forni, et al., 2019; Carattini, et al., 2019) - It n] B » {& &G T E RS ]
Ay HEERRBOR & Fi# (Zickfeld & Herrington, 2015) o (K[t »
e A5t B {58 40825 A5 57 BB AR HR I R ASUR - (B— BRI BOR 2 3231 » fEBUG
A RIER RAR X FE o B — SRS B (B I RS
BRI A R85 b > EBGR Bt Al gew 2 H Ry 5 mpr
R IR BCRER AT B AR RIS B0 ~ R AHRR & 15 Al TEIATE IO T 15 LUK 3%
W AT - AREABARTTAHER I & & E (Forni, et al.,, 2019; Welham, et al.,
2015) o ¥R A E - EHEWRETEMAIIIA > R EEH S BCE R E A
[F 50 7 R AR ¥ B S o IS BIBRE ~ B ROBAREE » B BOR
TR L NFE M « A » AR —BIA 1T BCAs » B(E Edfii{T BCAs
BIZRK A HE Z A » A0 AI AT RE &1 R 2 8L GHGs HF f & AH B BOR IR 2
BRI -

(=) FTRAEBATEE G TEAL % 7 GHGs P2 4k % g 1L B A2

BIAME T E AR K EE 23T RE - AT A B Z iRl &
(HAER EBUOR T ~ HFER IR ~ lEF WD % V& K FiER—(
LA MEY) Z AR AR E - KRR —HBORIEIT - R I IF AR R A %
BURHZ B TSR - CHRRBABE IR - G RE A AR LU
EEE I R - 2R H ATRFER Bl DIZRR R - 7257 € GHGs HEilE 2 Mz
18 P REAE A MR8 o St ¥R PE I R AR 2 > Ricke B Caldeira (2014)
TR R 4 H Bl 1,000 (EIFRY GHGs 2 KFEH » $HRRIRE FHHESE
R LR B K B R G T BB HR IR Y 10.1 48 > TITAY A 90% HIBEZR /%
6.7 - Jx 30.1 H 2 fE] 5 1 Zickfeld B Herrington (2015) HI|3E—D 5§30 » &
R R SR P i HE AR i K28 » 7% & GHGs HEFCERY R/ » 40
RHERCE S 10,000 (E0E » BE AR I i s 38 AR AR R R A 26 31 4 -
SR 93% £ 10 - N A1) gl 3 B MR T
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FHIL AT - B2H81M S - GHGs fEiER iR K8 ~ NEAE 10 51
R BT R R R E ~ SRR AE 10 F AN R AT ag a8 2] » A RoR
e HERA B FE H BN - e R E AR Se T o cHE R A B ~ 4
R - RINEEHR W R 2088 ~ ORI LR LR R &K
AN RE A TE —(E . 2% (Joos, 2013; Huybrechts, 2011; Parmesan &
Yohe, 2003) » [KI b » Bk 22 KSR B3 28 B K0 BRI RG] % 72 (time-lag) >
BRBE IR R I E 1% 7 (physical time-lag) HYRKE @ MEE L #
TR B\ E A B BB B BUR A R B - (B E R 2 & R A2 R
A IEE R E S HixHERuE % 4 (Zickfeld & Herrington, 2015; Ricke &
Caldeira, 2014) » HIHLEHHR > GHGs Ja & {FFE I 2K 2 22 50 Jef K > B A
8 B K B AR BN IE ) R R AR AR 1R 2 B I IHEE -

(Z) sm A BCAs BN H BB TR R AAE A 7 X2 Y&

EU —HPfiR 1T BCAs I IA » — 2B E & T3 A #] i B
BCAs MZREVILA » KI5 H BT ARHEIT » (KL > #EYIH 2 DULA » — 252
A FEERAL > fREEANE BCAs fi{TEAFRYEIR L - FfL BCAs BynJRE
WA o TR BRERE A R BT E R R ~ IR RS & 5 O 5 A8 2 FH B 2
X/ EMIPIWE R - 802 EU Fral iR e R & & - BILB
HITE SRS » A A @ RL A Y ) IR iR - — B &E O£ EU
BIZRAIE EU BISR AN > RIS L EU BIR 2 H#T 35% AU 1A E L

(Krenek, et al., 2019) » HILFRoR » 2K H ] &t 2 7] BOE R A dh b 25 0
& —{E EU i) BCAs A& HBGEAIUA KR Z — °

i BCAs B AR B B —H /7 R Zaxat ~ Bk B B rY 3 — {3
FESE /e 0 UNTE EU B BIBINTY » #iA R BCAs j2 EU R B B AT S H
FIMCA - EEATR B H 2o id e g THMBEIWE 21 A - (HILREHE
TEAME D 5 REPRK » 8 S th & 35 pOSR MR BOR T S o i 2 s -
AE BU BIFR BRI PR BT 2 ) BCAs AT » I8 PSR & (K] BCAs M
ARHE LR B2 > R 3R BCAs MU A BR T I 5% 2 3 B Al 27 R B
FHRBR LS <52 - F A0 0 W AT B 58 B R Z 32 B 1l 3% J#¢ (Fischer & Fox,
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2012a) » QTICAY VAN 8 w] i s B B P12 5% BCAs i 2K 1 73 B A L AT
B E B SE A LAEE — ik BCAs & — 1l (R 3% £ a0 K0 » [AIFFtha] LLRTE
BB 5 (kR ¥ BCAs B X #f (Cosbey, et al., 2019; : Krenek, et al., 2019;
Krenek, et al., 2020) » thih /@i EU 2/ HUEI KL BCAs N E LIS 8%
(beggar-thy-neighbor) R o X AH BCAs HYHSA IR AT B0 5 A 5 BB
Bl B e A A IIE T EE BT A th AT OROR R BCAs RIREE X GATT frf
TR EfE (Cosbey, et al., 2019) = EU AR BCAs WA M A Al i) # ff
R REEATLIE T > SERENFEHAS S ERMEN ~ Kt /HE
AE A o X —{iVE R EHE) BCAs I AGEH] » & BCAs JLE a] DI 2
OGRS - R g OB A deE 4 EEErEEn - Wi KiE
AR H BCAs B A B G L ER% & Bis Bi/) (Lehne & Sartor, 2020) ©
Ml EU ST —ERIFFREIRY ETS IHAE A - i Al 15
(19 2017 SRR AT - EU | 2013 22 2017 SR BERBEFE FTiS 52 43 (82
EILE 63 FETTZM > HFEERDVER 50% B E R HR RS E
FHEARYET S F o M ERRSITR IS 80% B3k & 7 R A= EB 1) FHRRET =5 ~
20% FI1E EU i BB —fig TR - SRS AR 77 4 B 12 s 00 58 8 FHRH Y
FAREIR R ~ eI AR T ~ KA E IR B8 ~ BECRT EU SR A i
REVRFY 8 B ~ MHRA B 92 B 5% f e EU % 5l 5 126 P9 ) 6 FH A 15 A 55 = LA
RHEHE EU Bk BB A H i i @i in il > 5 1991 F KB M T3] %
FEHETEA 22K BRI > 1E 2019 FaM I AR 23.14 (3£ 7T
(World Bank, 2021a) » [K] Fhix it & 2z B R il SOf 09— 8877 » TEATI = Y fi
R M ERAGRE T > A SRt I e n] LU D - Bt —EF R L E K »
DRI, » T SRR RS 2 FH SRR S S » [RI 25 17 ik Rse i 7 o A R AR A A
SCHISE » B 8 SR 2 B BUAE 2019 FE R AT SR (5 s = 88 AT 15 L 1) & e
57.2% % » [RIBL » PRIR IR CAL T A0 25 FL RO R AA B 5% e b /7 BORS » BURF IR
WCH i BSE 1T 75 DARE (R 25 B PR 15 ~ FE{R55 TR & 2 283K (social security

O BB 2019 SR BB TR (RIS EETE Bk S - FLE RIRFI%)
(G4 Fr18AY 57.2% (Trading Economics, 2020) o
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contributions ) i il KT 15 0RERR 5 SO A % B 7 A Fe ) 25 i 22 B
— R RE i O A R A BB - P8 RS I BRAG a1 T 22 2016 4 » 3831 GHGs HEfik
HIFD T 25% E'E GDP 1E[F] —KF[E R0 75% (Partnership for Market
Readiness, 2019) » %/~ GHGs Ji{ = ¥ E'H GDP IS @ B IR\E ~ — &
ZHABFEREA AR - A—H3E A EU RIBIRK » R 215 H ATk
e B 1 0 AR HIR i (carbon levy) ~ i@ H M — ik Aridny
TR » 2019 HEFIUL AR 12.35 (2577 (World Bank, 2021a) » 53 LEU AH =
7 — R ERE D R 2B FTREIRE H ~ A =70 2 Z#i BRI R
R AR AR SE P S AT 1 2 SR ORBa Y #1822 22 3 5F (social security payment for the
Old-Age Insurance System) *' (Partnership for Market Readiness, 2019) ©

FH AR B 5 8 EU St $HE A E TE BRI 7 2007 > & B =
FHROR 2K B E R T B M 2R 2 W AR AN [R] F3& > BB 2K B BCAs
WA B A EI 172 B s B o SRR S - (AR T EHIA SR E
S B B K B B — e[ 5} AT A B A SE A R SRR R - A bR
Bl K A it GHGs & FAHRA R » &1 & 1 S B BOR T A E A 2 K
sIN o BB Z Bk TR MO T AH A & LG A B SR B R - thit @
P B SR 0 — e A BCPR R » 42 B H 8 R i A T (M T2 1F 5 R R e | i o B
HAHZH > BB IR B - RIEFTS GRS miE 57.2% LB -
A EH ) — M EBE LR E B #8E H > GHGs i &E .21 > thit2
A b RSt P SR 5% 5 DR 2% e S I mT RE HE < R Y #E B AT R R (double
dividend) I5jfE (Kirchner, et al., 2019; Rivera, et al., 2016) - S5t %48 EU 1fj
5 0 2019 FEER B BIGETEUA 50% BEKEA » R AEREHAS
iE 80% FH i GHGs Jfi & < FHEHET 5 » eI EE R - BETE A S E AR
HRAGR N S AHRAGT - RWECRIKET I ] LR RSB R % - R IA
BCAs T » WU B 135 5 1 oot VB A Bl 0 R P S D A > B

B % EIRBR R 4 (old-age insurance system » ffj {f OAIS) 2B it 7% % %4t (social
security system) Hy—3% » H 1947 FFAIEHEIT > M 1948 4£ 1 AT + OAIS A5 T
CHRIRE BB B LR B AT — M2tk 64 BRATEETH ~ A1k 65 R ATEETH » 3F
#H N 2 7] 224 Federal Social Insurance Office, Swiss Conferdation (2021) °
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[ GHGs ik 2 AHRH T1F /& S ERAYERS » Droge (2020) f5iHi - AR BCAs
WO ANE 8 B — SV R — 05 73 = ANTUERE A M — SRR BOR W) 3

(W) M EU R A8k #E 34647 BCAs 91 » BHMEE R THEAH X ]
85 BCAs

£ EU B fs GHGs ZHFMIR EMEFTRERISS 1T » AL Bh % o
e B L AT SR B e B S R ORI SE ~ 5 3B P - A0 SE B R ] ~
P KB Citizens® Climate Lobby (2021) ERf#GE SE - [NFEEIR
1T BCAs #i HEGE YK B i A AT ik RS BISR Z 2 B (1] T8 3520 K
A T SRBIE M 38 EU ASEHAC BCAs fHRHE A - AL o (R SE B 136 AE
A ERYSST) > SHE L EU BN B H TR 58 — B =K
B S KRR - 1 EU BLANE KR EatammBa S BCAs — 5 » LB AL,
o SREHS BCAs HYBRY) » ERNEIFBAEA B H A » —ih RAT & ¥
FREFC 322 1L v i B 1R R A B2 D 22 FRAT » EU L 2008 £ 4 H B BR i
Y BCAs Iy » B2 AR SLIE EU BIRMIZE 2 Rl ER % D & ke EU ZB -
A BT 72 I3 > LEAT MeKibbin 5 A (2018 ) BIMEARAITR SR 1T BCAs
M Z AR Z R — R > B ERIBI A Z i3 ~ GDP ~ TEARKIREF.Z
B ERRGEITHM EU i - SR S B E R B A AR
RSB EA IS BCAs {H#EH) 3 3 Bassi B Yudken (2011) Jifaffl »
AR SEER Y CITE B 3 7 i £E H BRI - a7 H D17 b |l - 8B E e
FE SR PRAS B BT I N K (A i EORE ML S - (HREM S
1 L P O 38 353 £ I R LR FRD {0 {5 P R B 5 B #4881 RERE B 1o BBk
AR — A BER -

SCEBIA G R T 2 BIVER B ETS » RSEB MK E R BCAs fif3
R —3R - JRB BCAs [ 2k @ T i H)EH 2 — » IWRAME
AEEENETT BCAs HEINAEE A G ILMZE (Cosbey, 2008) o [fj 3SR
SHEHHRHTEENRE BCAs BBIARRN — % & - [KINAIFE 158 %k
R ~ HERE SRS 2 BT ) ~ (Rl R LLRR L b hska A S 55 ) B R T LA
SRS (Morris, 2018) » (4L B8 EU 5e 2 & R - R AHERAIE M
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e PRIE L] B O A FE S E AT i A B BRABOR » 122 EHE 5 (KR W
W ? BRI B R B K U H AR B (e - H AR 2012 EHIE
e T it 2 B P B A SR H RTREMERO1E RS 3 EoT Wk > SIEAMS
e EE P TE FE R BIREEE B R - HECRE T D EE xR
s RS EE 5 T Fp ] H A e MR B PR R o (HAR RIS 2021 FEEfE T 2
BIVER) ETS » SRFRBITEIL T ~ (48 ~ EBE ~ ol ~ Wik ~ B3 ~ IR K
FE/EG T E 2013 FRECEER TR ERARNE ETS » B 2B TrgE
el g oy o Al LU RS LT 2 R ETS #8868 » RAKREAEH A REHI T
HERER =B PE ETS ~ BUH AT BCAs B » FH{E B K B AT AHBA
FE i Z 558 ~ TR P 1 5 2 P B B 3R A B Se B BLE R R 4R o T
1T BCAs MBS » bR T & EH % &hti1T BCAs W18 - HOIBHIRE L& 5k
fREIfE{T BCAs ~ $f H O 1 B 308 2 52 2L » Van Asselt B Brewer (2010)
S — DS R I AR B B KRR EU RSB - a1 R EE T35 B
ETS L% » (LA E1T BCAs I » BET TR 2L SRl Z ek A A ML &
77 WREAERIT{E A BCAs I > g2 —WME » ~NAIZ% 1 BCAs [y
il > B AT R {5 5 B B A B ARER 7

(R) 6% /& EU #) BCAs I3 A3 %, ~ 5 & ERBFlTE S

A0 R i S CTAHRA ZE 22 EU M AL EE L) ZH 252 EU ) BCAs » 245
AT LEEGE TE ) LER SN A SRS s il DIEER € =
KRN BIG BCAs » Bt IR DUB o B BT » IR Bk — B 7 BOR L ZH B FF
EERY > MREEE K GATT W1 E » PR 15 B — BRED AL JE 17 0 5 A S A
Bz AHEER A - H AT R GEEIR 0 € 8 LB B IR A E N GATT
% T HJ BCAs » Droege Bi Fischer (2020) ~ LI Cosbey 5 A (2019) ¥5

1994 4 WTO 7 2 [ 52 {58 Earchjustice #7735 B B (736 B0 25 A B 25 B3

BB BB AT » O H B ad ~ EIRE ~ BT ~ R ZR B - fEHiP7 H
R ) 251 98 L P 0 » S8 1 [R]85 11 2 5 i R o 7 BV A AR M 2 MR
FE A A 17 125 I 8B > S BIVAR E 7 Eaf E ZB f Y L 56 B IS 5 2 IR 0 3% e » 1A
RIS B - (1 WTO &R -
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HETE AR AR - 5 — MR AR —BA T 2 BITEIIR A S 3 5 —HR
AR R ) BV - SRR AT SRR E (TR 1) BV A A S
SCRTRERE RE AR PRA T B2 T 5 BRI R R A BE T (87 20~ AN AT LU & IR B
s 5 =R RE R —(EE0 T ~ REA A HIETRZAR T Z ik R - 3
R B PR MRS T SO AR I8 5 SR VU AH R B 58 TP B 5K - (K AR
< — /D £ CITE 7 dah » IRt n] IEER 0.2 91 5 B —JE IR
HETERTBOL T RE M AN S —H BRI #6 - M@ (£ CBDR ¢ BCAs >
SEPETTBOE Al DAHERR A AR - HE SRk E K - GELITEA 2T
—HERL - NBERZRE EU BAIGHELT » LK 2 5 2 Bl R st & /R R 1T
BCAs & » Niie R —HE BCAs J73\ » 33k 8 Hi 1% BU RYFHRRAE S~
i 0 BORERRE MBI 5K 2D @ G 18 H ai Al LU ) Z B2

EU B O PARE 58 — I SR AR & HARAESE e bl » S g b€/
7E it TR 5 8 BB P R AR B BRI 1B DL T - B MBS
i ARt EU @SR 7 — /g 5 A EmEE] EU SRR > T2
AR THBREIRE R » 58 Lk n] Re LUt 22 BRI AR — SRR Aa E TR ~ 2R
o i B TR O B R FAORE - T AH BRSE & AN K AT RERE IS 28 2 ST RYAAS ~
&5 2 AR MBI E & B L - Wit > AamAl—5 20 SEMHEEER
RRA AL b SRANAAE B BT LR T e » 28 Sk A IR TERT A ~
AN SE TR T RER AR ~ REVRIE R ~ sRAH BRI S T <5 2 4B - AL
HMLHAEREE O E EU ke EEBES - HAl EU 2 9 HHE 5% EIE
RHERC 2 ESE /T b VA - 1 RS TR ARE I o2 S ) HE fif -

# ~ BU 31 {7 BCAs ¥ 5 enit

— EUZRBRSENEIE

BU A1) BCAs » MMM (£ Y5 5 SR ~ 1]
RS © B EU POSER P o 052 2B R BB SO
(LR BT SR BB A 00 357 T DA S — B T AR
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EAEFE ST BB IR GR 2 AL - BE IR A IR E
# o PS8 PR 2 R B0 B (R (it FESE © T EU AR FHRIT BCAs » 7%
BRI 55 G 3%t — 2875 2 LURRARGE it R 52 RO Ik (T 85 > IRZ A
BIFR R 2L — AL —5 - XAMERTE EU BB BIAE—[F - Bliahifr
BCAs» {HIR1T BCAs HyBL & 5 &P 2 DABI 5 55 BT » i@ R~ R » Sprinz
FN (2018) DISEEZBISR fE ik - PR DLSE 1B 8 T HR HOK B K E R 38 1Y
BIZR - (£ EEEER LR i E I ~ RS E SR RS AF AR AT -
BF R AE Y Bk SR IO R B (B EGEE 2 R B o G R I SE B AR AN v
F o JIDRORA ki e IO Ik - 1 S8 B AR B ERBE & - Wik HR IO A At
B MEBAURE RS > JRENA 22 BHELEET » A BHE LSS
(R - A0 £ A HEICE HAGHEE - SERRIVFG A - THE T & B RTREH
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Byt 1 : EU fki& 2003/87/EC #5535 Article 10b(1)
FORE 2021-30 2 SARHRRESR

NACEf# f FEZE /T i S PR LA S
0510 MBI (mining of hard coal )
0610 JFHiFE#R (extraction of crude petroleum)
0710 HEIE LB (mining of iron ores)
0729 HithE 4 BIE LR (mining of other non-ferrous metal ores )
0891 {LEFATEHEYIBIHR (mining of chemical and fertiliser minerals )
0899 HAith R B AR IEMNR G5 (other mining and quarrying n.e.c.) §
1041 HAEELE  (manufacture of oils and fats)
1062 B IR 3L 54 % (manufacture of starches and starch products)
1081 U4 (manufacture of sugar)
1106 KB (manufacture of malt)
1310 R HE BRI 8% (preparation and spinning of textile fibres)
1395 AREcBRIt 2 FERGE A AIIERBOE A B 5 422 (manufacture of non-wovens

and articles made from non-wovens, except apparel )

1411 7B ARAESE  (manufacture of leather clothes)
1621 BRI AGEIRELE  (manufacture of veneer sheets and wood-based panels)

**1711 R ELE  (manufacture of pulp)

*%1712 HEFIAR R ELE  (manufacture of paper and paperboard)
1910 MR E MELE  (manufacture of coke oven products)

*%1920 *%‘@E%EE;EE% di& (manufacture of refined petroleum products )
2011 FEREELE (manufacture of industrial gases)
2012 ;,%ﬂﬂ]éﬁﬂ%aa (manufacture of dyes and pigments)

*%2013 Hfth A e L 22 L B05% (manufacture of other inorganic basic chemicals)

*%2014 Hith A B L2 54 % (manufacture of other organic basic chemicals)

*%2015 {LIEFIR L & Y)E5E (manufacture of fertilisers and nitrogen compounds )
2016 FEE AR ELE (manufacture of plastics in primary forms)
2017 HEEVIRER & REIE (manufacture of synthetic rubber in primary forms)
2060 IoEfBHERLE  (manufacture of man-made fibres)
2311 Pl iESlE  (manufacture of flat glass)
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NACEf5 BERE /e it B

2313 izt BERLE  (manufacture of hollow glass)
2314 P IEABAEEE  (manufacture of glass fibres)

2319 H{hIRIEAELERIN T o B T3IIE (manufacture and processing of
other glass, including technical glassw )

2320 itk B EGE  (manufacture of refractory products)
2331 ZIEAHE LS (manufacture of ceramic tiles and flags)
*%235] KB4 (manufacture of cement)

2399 HiJEEBEY E LA E (manufacture of other non-metallic mineral
products n.e.c.) ¥

*%2410 HEAIE S &4 & (manufacture of basic iron and steel and of ferro-alloys )

2420 FUEHE B 220 B AEBARC £ (manufacture of tubes, pipes, hollow
profiles and related fittings, of steel )

2431 SRR (cold drawing of bars)
*%2442 B4 % (aluminium production )
2443 £ 0 BEMIE54EE (lead, zinc and tin production )
2444 #i4= % (copper production)
2445 HihG 4 /B47E (other non-ferrous metal production)
2446 FIRENIN T (processing of nuclear fuel )
2451 §=8, (casting of iron)

ERIRYE : European Commission (2019a) o

i 11 b NACE W1 AL T Ak B 2 HE » B EU HATEE M 6ENE{T BCAs /Y
ENE VS

it § A/ ESEE RFE ST ne.c f{F Mnot elsewhere classified | » HAth AR /382 & -

164 2003/87/EC Article 10b(1) J5i SZ#tH ( European Commission, 2003 ) :

Sectors and subsectors in relation to which the product resulting from multiplying
their intensity of trade with third countries, defined as the ratio between the total value
of exports to third countries plus the value of imports from third countries and the total
market size for the European Economic Area (annual turnover plus total imports from
third countries), by their emission intensity, measured in kg CO,, divided by their gross
value added (in euros), exceeds 0, 2, shall be deemed to be at risk of carbon leakage.
Such sectors and subsectors shall be allocated allowances free of charge for the period
until 2030 at 100% of the quantity determined pursuant to Article 10a.
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Bii% 2 : EU fii& 2003/87/EC 3555 Article 10b(2)
soAE 2021-30 £ SARBCRRESR

NACE# S/ 5t P L

0893 EEHEHY (extraction of salt)
1330 % SR EEH (finishing of textiles)
2110 FOREE LA (manufacture of basic pharmaceutical products)

2341 Mg H F 54 (manufacture of ceramic household and ornamental
articles)

2342 Ve A2 B4 (manufacture of ceramic sanitary fixtures)

BERIRIR : European Commission (2019a) o

H4r 2003/87/EC Article 10b(2) JR 3Zi#tH] ( European Commission, 2003 ) :

Sectors and subsectors in relation to which the product resulting from multiplying
their intensity of trade with third countries by their emission intensity exceeds 0, 15
may be included in the group referred to in paragraph 1, using data for the years from
2014 to 2016, on the basis of a qualitative assessment and of the following criteria:

(a) the extent to which it is possible for individual installations in the sector or

subsector concerned to reduce emission levels or electricity consumption;

(b) current and projected market characteristics, including, where relevant, any

common reference price;

(c) profit margins as a potential indicator of long-run investment or relocation

decisions, taking into account changes in costs of production relating to emission

reductions.
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fize 3 : EU kg 2003/87/EC 555 Article 10b(3) 5 —E%
FRAE 2021-30 F 2 S RAMERKEMESR

NACE i S/ 5t P L

JERE+ BUEE ~ LIS E S (manufacture of bricks, tiles and

2332 . .
construction products, in baked clay)

ERIRJE : European Commission (2019a)

H4 2003/87/EC Article 10b(3) 53— B¢ LB ( European Commission, 2003 ) :

Sectors and subsectors that do not exceed the threshold referred to in paragraph 1,
but have an emission intensity measured in kgCO,, divided by their gross value added
(in euros), which exceeds 1, 5, shall also be assessed at a 4-digit level (NACE-4 code).

The Commission shall make the results of that assessment public.
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fiZE 4 : EU fki% 2003/87/EC $55 Article 10b(3) S5 T1EX
FBE 2021-30 F2 SRR RRESE

Prodcom i B/ B i B

081221 SsE T AH A S s+ (EEFEEL) (kaolin and other kaolinic clays
(extraction of salt) )
10311130 BUHsMERR)m IR+ T (RFETE & 2R 7 FmR R % v B +
T s BB ZBERRYY: ) (frozen potatoes, prepared or preserved
(including potatoes cooked or partly cooked in oil and then
frozen; excluding by vinegar or acetic acid) )

10311300  %fy » #ks - #EF BRI R Z T+ 5 (dried potatoes in the

form of flour, meal, flakes, granules and pellets)
10391725  JBHEHETRFIEE (concentrated tomato puree and paste)
105121 KR #s (skimmed milk powder) .
105122 2R8Wh¥r (whole milk powder)
105153 8% (casein)
105154 SLFEFIZLAEMESE (lactose and lactose syrup )

10515530 Mk - RERLIRBCH AR EEE 2 PLIS A MERLIS - AN e & iR X
& H I NEHA | (whey and modified whey in powder, granules or
other solid forms, whether or not concentrated or containing added
sweetening matter)

10891334 A% Rt (bakers’ yeast)

BERIRIE : European Commission (2019a) o

{64 2003/87/EC Article 10b(3) 3 To B¢ )it SCit B ( European Commission, 2003 )

By way of derogation from paragraphs 1 and 2, a Member State may request, by 30
June 2018 , that a sector or subsector listed in the Annex to Commission Decision
2014/746/EU in respect of classifications at a 6-digit or an §-digit level (Prodcom) be
considered to be included in the group referred to in paragraph 1. Any such request
shall only be considered where the requesting Member State establishes that the
application of that derogation is justified on the basis of duly substantiated, complete,
verified and audited data for the five most recent years provided by the sector or
subsector concerned, and includes all relevant information with its request. On the
basis of those data, the sector or subsector concerned shall be included in respect of
those classifications where, within a heterogeneous 4-digit level (NACE-4 code), it is
shown that it has a substantially higher trade and emission intensity at a 6-digit or an
8-digit level (Prodcom), exceeding the threshold set out in paragraph 1.
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BiZR 5: && 27 EX EmH 2016 F 2020 SERFHFELHNO
ZEU- A T8 - EBERBAAC LR

BN T3EoT
N KA 2016-2020
OB AEZREb
01. 7K (065)
EE| 30,942 18,033 12,761 16,129 18,496 19,272
71.09% 70.96% 51.86% 72.15% 65.88% 66.93%
Foyik 12,577 7,358 11,809 5,000 9,489 9,247
28.90% 28.95% 47.99% 22.37% 33.80% 32.11%
==} 5 8 21 1,226 2 252
0.01% 0.03% 0.09% 5.48% 0.01% 0.88%
HA 2 - - - 88 18
0.00% 0.00% 0.00% 0.00% 0.31% 0.06%
EU® - 13 18 - - 6
0.00% 0.05% 0.07% 0.00% 0.00% 0.02%
rhEd R A 12,582 7,366 11,830 6,226 9,491 9,499
HE & &E 43,526 25,412 24,609 22,355 28,075 28,795
BeAt = BREL B 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
(44.88%) (24.36%) (25.20%) (21.80%) (20.45%) (26.72%)
HepR R & 53,465 78,921 73,053 80,170 109,194 78,961
FeAG 2 ER LA (55.12%) (75.64%) (74.80%) (78.20%) (79.55%) (73.28%)
HIO 2Bk faEe 96,991 104,333 97,662 102,525 137,269 107,756

(100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)

02. JkiESdm (066)

EE| 53,584 44258 6,137 739 150 20,974
96.33% 90.37% 46.11% 12.83% 3.29% 81.78%

EU 1,054 923 639 962 1,043 924
1.89% 1.88% 4.80% 16.70% 22.89% 3.60%

HA 736 2,859 2,276 1,973 910 1,751
1.32% 5.84% 17.10% 34.25% 19.97% 6.83%

Fk 207 268 886 562 843 553
0.37% 0.55% 6.66% 9.76% 18.50% 2.16%

=2l 45 667 3,372 1,524 1,610 1,444
0.08% 1.36% 25.33% 26.46% 35.34% 5.63%

PRI e v 252 935 4,258 2,086 2,453 1,997
HE wmazt 55,626 48,975 13,310 5,760 4,556 25,645
Bed 2 BR LA 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
(94.35%) (91.95%) (77.54%) (61.16%) (56.65%) (87.32%)

HERRRGE 3,330 4,289 3,856 3,658 3,486 3,724
BeAG 2 ER L] (5.65%) (8.05%) (22.46%) (38.84%) (43.35%) (12.68%)
HO 2Bk A 58,956 53,264 17,166 9,418 8,042 29,369

(100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)
03. A& K AH% (068)

g 34,788 69,044 59,991 45,576 40,783 50,036
51.45% 48.79% 36.79% 24.13% 30.06% 35.91%
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FE S DR 2016-2020
OB s 2019 2017 AEZREb

EEN 16,745 42,486 62,996 115,906 69,811 61,589
24.76% 30.02% 38.63% 61.36% 51.46% 44.20%

% 11,735 13,550 27,302 21,067 9,140 16,559
17.35% 9.57% 16.74% 11.15% 6.74% 11.88%

EU 3,128 10,278 10,112 3,810 11,468 7,759
4.63% 7.26% 6.20% 2.02% 8.45% 5.57%

Tyt 1,224 6,165 2,679 2,541 4,448 3,411
1.81% 4.36% 1.64% 1.35% 3.28% 2.45%

PRI e v 36,012 75,209 62,670 48,117 45,231 53,448
HE wmat 67,620 141,523 163,080 188,900 135,650 139,355
FeAG 2 BR L 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
(58.68%) (70.08%) (51.05%) (48.15%) (33.00%) (48.39%)

HeRmR&E 47,620 60,417 156,355 203,413 275,353 148,632
B A 2 ER A (41.32%) (29.92%) (48.95%) (51.85%) (67.00%) (51.61%)
HIO 2Bk i 115,240 201,940 319,435 392,313 411,003 287,986

(100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)
04. SRR (0689)

=s] | 945,451 617,002 765,212 792,063 744,794 772,904
38.11% 20.52% 19.44% 22.45% 25.89% 24.42%

EU 510,579 1,024,455 1,423,493 1,130,615 816,389 981,206
20.58% 34.08% 36.16% 32.05% 28.40% 31.00%

HA 478,253 588,974 619,589 559,950 502,007 549,755
19.28% 19.59% 15.74% 15.87% 17.45% 17.37%

EE| 408,913 651,146 977,968 889,291 675,399 720,543
16.48% 21.66% 24.84% 2521% 23.48% 22.76%

Fyk 137,356 124,731 150,154 155,474 137,300 141,003
5.54% 4.15% 3.81% 4.41% 4.77% 4.45%

PRI e v 1,082,807 741,733 915,366 947,537 882,094 913,907
HE & &E 2,480,552 3,006,308 3,936,416 3,527,393 2,876,389 3,165,412
TG 2 BR L 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
(40.04%) (39.77%) (42.95%) (43.15%) (42.94%) (41.88%)

HepR R & 3,713,991 4,552,983 5,228,590 4,646,884 3,822,388 4,392,967
BeAGZER LB (59.96%) (60.23%) (57.05%) (56.85%) (57.06%) (58.12%)
EmENEEE 6,194,543 7,559,291 9,165,006 8,174,277 6,698,777 7,558,379
(100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)
05. #8 (070)

h 311,460 207,949 202,676 217,959 295,566 247,122
53.28% 37.30% 35.18% 50.83% 63.46% 47.29%

G| 116,271 203,676 182,444 43,849 36,516 116,551
19.89% 36.53% 31.67% 10.23% 7.84% 22.30%

EEN 99,648 89,940 84,596 89,149 59,276 84,522
17.05% 16.13% 14.69% 20.79% 12.73% 16.18%

Fvk 42,612 36,569 72,203 60,179 55,413 53,395
7.29% 6.56% 12.53% 14.03% 11.90% 10.22%

EU 14,532 19,421 34,127 17,696 18,961 20,947

2.49% 3.48% 5.92% 4.13% 4.07% 4.01%
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N KA 2016-2020
OB s 2016 AEZREb
PP 2 vk 354,072 244,518 274,879 278,138 350,979 300,517
HEEAE 584,523 557,555 576,046 428,832 465,732 522,538
BeAG = EREL B 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
(65.68%) (62.88%) (59.70%) (53.69%) (59.49%) (60.44%)
HEBEREE 305,373 329,208 388,812 369,946 317,102 342,088
FeAG 2 BR L (34.32%) (37.12%) (40.30%) (46.31%) (40.51%) (39.56%)
T 2 Bk AT 889,896 886,763 964,858 798,778 782,834 864,626

(100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)
06. EfthEAEE (071)

i 1,971,774 641,972 474,744 491,477 566,312 829,256
40.18% 17.52% 10.66% 12.20% 16.21% 20.18%
i 1,927,132 2,128,597 2,819,590 2,648,524 1,846,015 2,273,972
39.27% 58.09% 63.33% 65.72% 52.85% 55.34%
HA 618,875 592,851 684,237 582,807 532,155 602,185
12.61% 16.18% 15.37% 14.46% 15.23% 14.65%
ESE 224,982 171,087 161,280 103,991 87,611 149,790
4.58% 4.67% 3.62% 2.58% 2.51% 3.65%
EU 165,099 129,645 312,425 202,951 461,078 254,240
3.36% 3.54% 7.02% 5.04% 13.20% 6.19%
PR B v 3,898,906 2,770,569 3,294,334 3,140,001 2,412,327 3,103,227
R EEE 4,907,862 3,664,152 4452276 4,029,750 3,493,171 4,109,442
BeAG = EREL B 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
(81.29%) (77.08%) (76.87%) (79.21%) (80.68%) (79.03%)
HERBER&E 1,129,686 1,089,399 1,339,562 1,057,508 836,518 1,090,535
FeAG 2 BR L (18.71%) (22.92%) (23.13%) (20.79%) (19.32%) (20.97%)
H 2 Bk 6,037,548 4,753,551 5,791,838 5,087,258 4,329,689 5,199,977

(100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)
07. B7TJE-FITARIER (072)

ES5| 1,400,777 1,303,238 1,154,124 1,069,956 1,014,830 1,188,585
51.58% 45.74% 41.21% 40.32% 41.21% 44.08%

EU 659,372 898,188 928,979 890,854 801,532 835,785
24.28% 31.53% 33.17% 33.57% 32.55% 31.00%

8| 433,174 413,462 477,479 462,771 417,978 440,973
15.95% 14.51% 17.05% 17.44% 16.97% 16.35%

EES 193,447 205,440 202,614 193,537 182,191 195,446
7.12% 7.21% 7.23% 7.29% 7.40% 7.25%

Fis 28,955 28,731 37,592 36,497 46,301 35,615
1.07% 1.01% 1.34% 1.38% 1.88% 1.32%

rPE R Ak 462,129 442,193 515,071 499,268 464,279 476,588
HE & E&E 2,715,725 2,849,059 2,800,788 2,653,615 2,462,832 2,696,404
BeAGZER LB 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
(72.46%) (74.29%) (72.30%) (71.49%) (72.40%)  (72.60%)

HERBEREE 1,032,015 986,047 1,072,799 1,058,126 938,731 1,017,544
TeAG 2 BRI (27.54%) (25.71%) (27.70%) (28.51%) (27.60%)  (27.40%)
HIO 2 BREEE 3,747,740 3,835,106 3,873,587 3,711,741 3,401,563 3,713,947

(100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)
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EE WA 2016-2020
OB s 2020b AEIREgD
08. £BHEEREEMRM (073)
G| 119,057 153,287 133,816 36,671 18,153 92,197
78.26% 81.21% 79.68% 50.26% 35.02% 72.75%
R 13,833 10,945 11,946 6,109 5,020 9,571
9.09% 5.80% 7.11% 8.37% 9.68% 7.55%
EEN 11,602 13,337 11,531 21,208 18,664 15,268
7.63% 7.07% 6.87% 29.07% 36.00% 12.05%
EU 5,570 9,125 9,149 7,001 7,492 7,667
3.66% 4.83% 5.45% 9.60% 14.45% 6.05%
T 2,061 2,061 1,492 1,975 2,514 2,021
1.35% 1.09% 0.89% 2.71% 4.85% 1.59%
rE R A s 15,894 13,006 13,438 8,084 7,534 11,591
A 152,123 188,755 167,934 72,964 51,843 126,724
Feddi 2Bk LA 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
(60.72%) (65.61%) (71.35%) (55.43%) (50.39%) (62.85%)
HErER & 98,392 98,959 67,447 58,673 51,035 74,901
FeAb 2 ER L (39.28%) (34.39%) (28.65%) (44.57%) (49.61%) (37.15%)
HC 2 Bk A 250,515 287,714 235,381 131,637 102,878 201,625

(100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)

09. £EA=R (074)

EE| 46,004 24,753 26,309 27,646 23,454 29,633
41.61% 30.29% 25.55% 24.75% 27.39% 30.08%

HA 31,752 34,466 35,985 38,984 40,944 36,426
28.72% 42.18% 34.95% 34.90% 47.81% 36.98%

I 26,355 16,728 30,758 36,128 12,841 24,562
23.84% 20.47% 29.87% 32.34% 15.00% 24.93%

EU 6,003 5,298 6,989 6,908 6,318 6,303
5.43% 6.48% 6.79% 6.18% 7.38% 6.40%

s 443 462 2,922 2,036 2,078 1,588
0.40% 0.57% 2.84% 1.82% 2.43% 1.61%

T 7 26,798 17,190 33,680 38,164 14,919 26,150
HE & 110,557 81,707 102,963 111,702 85,635 98,513
TG 2 BR L 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
(45.30%) (55.74%) (56.88%) (30.65%) (29.76%) (40.25%)

HepB R & 133,473 64,884 78,059 252,702 202,131 146,250
BeAG 2 ER LB (54.70%) (44.26%) (43.12%) (69.35%) (70.24%) (59.75%)
HIO 2Bk i 244,030 146,591 181,022 364,404 287,766 244,763

(100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)
10. £ BN T FAwEME (095)

28157 858,181 905,000 1,315,305 1,310,078 1,057,034 1,089,120
53.40% 41.82% 48.00% 51.711% 47.57% 48.33%
% 358,598 491,456 560,708 446,302 412,829 453,979
22.32% 22.711% 20.46% 17.62% 18.58% 20.15%
EU 284,449 609,468 709,843 645,535 604,732 570,805

17.70% 28.16% 25.90% 25.48% 27.21% 25.33%
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EE WA 2016-2020
OB s 2020b 2019 AEIREgD
EEN 87,554 136,684 125,867 95,858 115,528 112,298
5.45% 6.32% 4.59% 3.78% 5.20% 4.98%
F s 18,175 21,669 28,458 35,575 32,091 27,194
1.13% 1.00% 1.04% 1.40% 1.44% 1.21%
rE R A s 876,356 926,669 1,343,763 1,345,653 1,089,125 1,116,313
A 1,606,957  2,164277 2,740,181 2,533,348 2222214 2,253,395
FeAdi 2Bk LA 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
(63.71%) (64.55%) (66.73%) (67.17%) (67.04%) (66.01%)
HERR A 915,248 1,188,341 1,366,428 1,238,338 1,092,622 1,160,195
FeAb 2 ER L (36.29%) (35.45%) (33.27%) (32.83%) (32.96%) (33.99%)
WO 2Bk pEE 2,522,205 3352618 4,106,609 3,771,686  3,314.836 3,413,591

(100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)

1. £EXRE (104)

e 798,401 711,855 611,625 583,631 533,634 647,829
66.40% 61.18% 56.85% 56.56% 54.32% 59.37%

HA 198,025 168,835 163,861 152,629 150,921 166,854
16.47% 14.51% 15.23% 14.79% 15.36% 15.29%

EU 154,846 226,604 232,065 221,503 229,946 212,993
12.88% 19.47% 21.57% 21.46% 23.41% 19.52%

=2l 35,337 40,168 53,046 61,283 57,272 49,421
2.94% 3.45% 4.93% 5.94% 5.83% 4.53%

Fvk 15,873 16,107 15,312 12,914 10,589 14,159
1.32% 1.38% 1.42% 1.25% 1.08% 1.30%

T R A s 51,210 56,275 68,358 74,197 67,861 63,580
B WA 1,202,482 1,163,569 1,075,909 1,031,960 982,362 1,091,256
FeAG 2 BR LB 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
(84.51%) (83.59%) (82.11%) (82.09%) (81.17%) (82.76%)

HEBR & 220,431 228,450 234,467 225,212 227,931 227,298
B A 2 ER A (15.49%) (16.41%) (17.89%) (17.91%) (18.83%) (17.24%)
IO 2Bk A 1,422,913 1,392,019 1,310,376 1,257,172 1,210,293 1,318,555

(100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)
12. HfthBEH (076)

EH 3,150,420 3,237,162 3,282,317 2,960,404 2,713,258 3,068,712
52.01% 48.59% 46.33% 45.23% 46.02% 47.58%

EU 1,489,429 1,998,174 2,208,469 2,029,073 1,797,678 1,904,565
24.59% 29.99% 31.17% 31.00% 30.49% 29.53%

h 697,650 649,334 789,856 786,065 663,147 717,210
11.52% 9.75% 11.15% 12.01% 11.25% 11.12%

HA 588,130 665,825 655,707 607,785 555,740 614,637
9.71% 9.99% 9.26% 9.29% 9.43% 9.53%

Fovtk 131,943 112,126 148,479 162,130 165,416 144,019
2.18% 1.68% 2.10% 2.48% 2.81% 2.23%

[ e v 829,593 761,460 938,335 948,195 828,563 861,229
HE wmat 6,057,572 6,662,621 7,084,828 6,545,457 5,895,239 6,449,143
et 2 BR LA 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%

(76.76%)  (78.72%)  (77.90%)  (77.95%)  (77.11%)  (77.72%)




18 (2021/&F5)

N KA 2016-2020
OB s 2020b 2019 AEZREb
HEBR & 1,834,221 1,801,376 2,010,022 1,851,035 1,749,651 1,849,261
B A 2 ER A (23.24%) (21.28%) (22.10%) (22.05%) (22.89%) (22.28%)
IO 2 BR A 7,891,793 8,463,997 9,094,850 8,396,492 7,644,890 8,298,404
(100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)
13. MRS, (047)
Fvk 453,362 661,045 728,027 659,350 598,327 620,022
43.34% 40.69% 36.67% 47.72% 49.87% 42.84%
g 281,803 448,673 523,310 468,260 361,553 416,720
26.94% 27.62% 26.36% 33.89% 30.13% 28.79%
EEN 178,371 389,727 524,452 61,010 167,917 264,295
17.05% 23.99% 26.42% 4.42% 13.99% 18.26%
ez 81,433 115,763 201,129 89,935 35,661 104,784
7.78% 7.13% 10.13% 6.51% 2.97% 7.24%
EU 51,181 9,334 8,186 103,078 36,387 41,633
4.89% 0.57% 0.41% 7.46% 3.03% 2.88%
TR 7 735,165 1,109,718 1,251,337 1,127,610 959,880 1,036,742
HE & &E 1,046,150 1,624,542 1,985,104 1,381,633 1,199,845 1,447,455
TG 2 BR L 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
(19.86%) (15.33%) (17.74%) (16.08%) (15.41%) (16.66%)
HepR R & 4222712 8,971,666 9,206,904 7211,630 6,585,008 7,239,584
BeAG 2 ER L] (80.14%) (84.67%) (82.26%) (83.92%) (84.59%) (83.34%)
HA T 2 ER PR 5,268,862 10,596,208 11,192,008 8,593,263 7,784,853 8,687,039
(100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)
14. FH{E TR (050)
=51 3,609,167 4,842,509 6,631,769 5,553,002 4,875,561 5,102,402
85.73% 86.22% 87.71% 86.40% 85.15% 86.36%
HA 216,048 301,958 388,013 311,242 360,878 315,628
5.13% 5.38% 5.13% 4.84% 6.30% 5.34%
EE| 186,955 191,457 238,062 276,495 186,764 215,947
4.44% 3.41% 3.15% 430% 3.26% 3.66%
EU 167,571 267,555 259,676 271,774 221,423 237,600
3.98% 4.76% 3.43% 423% 3.87% 4.02%
Fvk 30,371 12,813 43,657 14,732 81,134 36,541
0.72% 0.23% 0.58% 0.23% 1.42% 0.62%
T R A s 3,639,538 4,855,322 6,675,426 5,567,734 4,956,695 5,138,943
B WA 4210,112 5,616,292 7,561,177 6,427,245 5,725,760 5,908,117
BeAh 2 ER EL ] 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
(62.47%) (64.82%) (68.54%) (70.19%) (71.20%) (67.70%)
HERR S 2,528,933 3,048,768 3471299 2,730,311 2315966 2,819,055
FeAb 2 ER LA (37.53%) (35.18%) (31.46%) (29.81%) (28.80%) (32.30%)
IO 2 BR A 6,739,045 8,665,060 11,032,476 9,157,556 8,041,726 8,727,173
(100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)
15. ZBREER (052)
=s] | 5,147,029 5,337,322 6,459,458 5,872,511 4,715,523 5,506,369
75.85% 72.61% 72.54% 72.06% 68.56% 72.32%
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N KA 2016-2020
OB s 2019 AEZREb
Fovtk 709,812 848,901 1,076,779 1,092,134 871,044 919,734
10.46% 11.55% 12.09% 13.40% 12.66% 12.08%
H A 354,428 442318 503,618 430,589 528,739 451,938
5.22% 6.02% 5.66% 5.28% 7.69% 5.94%
EU 310,454 404,771 501,050 439,947 375,808 406,406
4.58% 551% 5.63% 5.40% 5.46% 5.34%
%H 263,796 317,335 363,623 314,769 386,613 329,227
3.89% 4.32% 4.08% 3.86% 5.62% 4.32%
FhER e v 5,856,841 6,186,223 7,536,237 6,964,645 5,586,567 6,426,103
HE wmat 6,785,519 7,350,647 8,904,528 8,149,950 6,877,727 7,613,674
FeAG 2 BR L 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
(65.61%) (64.08%) (65.79%) (66.14%) (63.06%) (64.99%)
HeRmR&E 3,557,202 4,120,516 4,629,732 4,172,540 4029266 4,101,851
B A 2 ER A (34.39%) (35.92%) (34.21%) (33.86%) (36.94%) (35.01%)
HIO 2Bk i 10,342,721 11,471,163 13,534,260 12,322,490 10,906,993 11,715,525

(100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)

16. B[RS (062)

ESE 1,853,623 1,720,175 1,623,099 1,548,585 1,550,891 1,659,275
37.61% 35.38% 33.12% 32.77% 33.13% 34.43%

i 1,535,633 1,448,635 1,579,030 1,518,436 1,531,080 1,522,563
31.16% 29.80% 32.22% 32.13% 32.71% 31.59%

EU 606,026 722,777 743,328 750,150 718,530 708,162
12.30% 14.87% 15.17% 15.87% 15.35% 14.69%

HA 590,578 626,061 609,948 559,209 539,850 585,129
11.98% 12.88% 12.45% 11.83% 11.53% 12.14%

FE 342,141 343,673 345,011 349,573 340,761 344,232
6.94% 7.07% 7.04% 7.40% 7.28% 7.14%

P 7 vk 1,877,774 1,792,308 1,924,041 1,868,009 1,871,841 1,866,795
HE & &E 4,928,001 4,861,321 4,900,416 4,725,953 4,681,112 4,819,361
BeAG = EREL B 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
(70.93%) (70.42%) (68.93%) (68.37%) (67.69%) (69.27%)

HERBER&E 2,019,947 2,041,655 2,209,328 2,186,865 2,234,461 2,138,451
G 2 BR LB (29.07%) (29.58%) (31.07%) (31.63%) (32.31%) (30.73%)
O 2 ERFEE 6,947,948 6,902,976 7,109,744 6,912,818 6,915,573 6,957,812

(100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)

17. #R4% ~ MRARR (044)

s 458,840 433,106 416,437 300,963 199,990 361,867
87.37% 86.25% 82.79% 78.15% 72.79% 82.61%

EE 31,307 31,739 35,000 33,509 36,735 33,658
5.96% 6.32% 6.96% 8.70% 13.37% 7.68%

EU 13,439 7,443 14,977 12,434 9,435 11,546
2.56% 1.48% 2.98% 3.23% 3.43% 2.64%

Tk 11,263 17,764 21,882 18,966 19,379 17,851
2.14% 3.54% 4.35% 4.92% 7.05% 4.08%

HA 10,307 12,088 14,696 19,232 9,205 13,106

1.96% 2.41% 2.92% 4.99% 3.35% 2.99%




18 (2021/&F5)

N KA 2016-2020
OB s AEZREb
PP 2 vk 470,103 450,870 438,319 319,929 219,369 379,718
HEEAE 525,156 502,140 502,992 385,104 274,744 438,027
BeAG = EREL B 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
(53.51%) (48.97%) (42.64%) (37.41%) (32.79%) (43.34%)
HEBEREE 456,229 523,163 676,669 644,396 563,117 572,715
FeAG 2 BR L (46.49%) (51.03%) (57.36%) (62.59%) (67.21%) (56.66%)
H T 2 ER PR 981,385 1,025,303 1,179,661 1,029,500 837,861 1,010,742
(100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)
18. Efthffsds, (045)
ESE 146,166 168,541 141,559 121,227 112,531 138,005
48.58% 49.49% 42.66% 40.35% 40.75% 44.52%
i 52,811 59,073 70,207 62,632 57,112 60,367
17.55% 17.34% 21.16% 20.85% 20.68% 19.48%
s 37,894 37,305 40,821 39,578 35,011 38,122
12.59% 10.95% 12.30% 13.17% 12.68% 12.30%
HA 33,035 35,918 41,279 39,800 37,121 37,431
10.98% 10.55% 12.44% 13.25% 13.44% 12.08%
EU 30,988 39,747 37,936 37,176 34,373 36,044
10.30% 11.67% 11.43% 12.37% 12.45% 11.63%
P 7 vk 90,705 96,378 111,028 102,210 92,123 98,489
R EEE 300,894 340,584 331,802 300,413 276,148 309,968
BeAG = EREL B 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
(50.24%) (49.32%) (49.01%) (47.22%) (46.30%) (48.45%)
HERBER&E 298,073 349,926 345,167 335,733 320,298 329,839
FeAG 2 BR L (49.76%) (50.68%) (50.99%) (52.78%) (53.70%) (51.55%)
HO 2 ERFEE 598,967 690,510 676,969 636,146 596,446 639,808
(100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)
19. BRI R E(LEH (051)
HA 15,343 17,911 22,678 23,153 20,571 19,931
64.34% 64.46% 74.89% 85.52% 82.02% 74.33%
i 5,826 5,940 4,691 2,028 1,434 3,984
24.43% 21.38% 15.49% 7.49% 5.72% 14.86%
G| 2,381 2,203 2,245 1,525 662 1,803
9.98% 7.93% 7.41% 5.63% 2.64% 6.72%
EU 262 1,692 635 325 2,321 1,047
1.10% 6.09% 2.10% 1.20% 9.25% 3.90%
FE 34 39 33 43 93 48
0.14% 0.14% 0.11% 0.16% 0.37% 0.18%
PR B v 5,860 5,979 4,724 2,071 1,527 4,032
HE [ &EE 23,846 27,785 30,282 27,074 25,081 26,814
BeAG = EREL B 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
(22.10%) (21.16%) (22.17%) (22.87%) (22.69%) (22.17%)
HERRSE 84,031 103,508 106,330 91,297 85,435 94,120
FeAG 2 BR LB (77.90%) (78.84%) (77.83%) (77.13%) (77.31%) (77.83%)
H IO R EREEE 107,877 131,293 136,612 118,371 110,516 120,934
(100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)
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EE WA i 2016-2020
OB s 2020b 2019 2018 2016 AEIREgD
20. EA(LEMR (049)
rhE 895,746 879,232 1,206,410 1,055,798 957,357 998,909
41.54% 41.42% 47.15% 47.94% 50.27% 45.63%
£ 549,972 402,841 469,849 390,436 284,948 419,609
25.50% 18.98% 18.36% 17.73% 14.96% 19.17%
EEN 435,246 530,395 570,270 496,252 432,600 492,953
20.18% 24.99% 22.29% 22.53% 22.71% 22.52%
EU 212,690 221,339 228,709 170,327 145,821 195,777
9.86% 10.43% 8.94% 7.73% 7.66% 8.94%
T 62,785 88,860 83,495 89,581 83,770 81,698
2.91% 4.19% 3.26% 4.07% 4.40% 3.73%
o R A s 958,531 968,092 1,289,905 1,145,379 1,041,127 1,080,607
HE e 2,156,439 2,122,667 2,558,733 2,202,394 1,904,496 2,188,946
Feddi 2Bk LA 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
(71.99%) (67.51%) (68.35%) (68.87%) (67.60%) (68.84%)
HErER & 839,102 1,021,640 1,184,946 995,348 912,735 990,754
FeAb 2 ER L (28.01%) (32.49%) (31.65%) (31.13%) (32.40%) (31.16%)
WO 2 kA 2,995,541 3,144307 3,743,679 3,197,742 2,817,231 3,179,700

(100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)
21. ROMMEHMLESE, (059)

=s] | 832,795 742,385 761,413 759,970 1,022,832 823,879
68.12% 70.15% 65.82% 66.89% 67.26% 67.59%

EEN 145271 122,814 141,744 126,592 133,818 134,048
11.88% 11.60% 12.25% 11.14% 8.80% 11.00%

Fovtk 98,508 81,846 114,740 102,786 134,835 106,543
8.06% 7.73% 9.92% 9.05% 8.87% 8.74%

EE| 85,879 51,171 77,526 57,323 112,419 76,864
7.02% 4.84% 6.70% 5.05% 7.39% 6.31%

EU 60,025 60,107 61,374 89,410 116,796 77,542
491% 5.68% 5.31% 7.87% 7.68% 6.36%

T 7 931,303 824,231 876,153 862,756 1,157,667 930,422
HE & 1,222,478 1,058,323 1,156,797 1,136,081 1,520,700 1,218,876
Bedt 2 BR L 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
(57.14%) (52.74%) (56.32%) (56.13%) (60.58%) (56.77%)

HepB R & 917,064 948,315 897,247 887,959 989,670 928,051
BeAG 2 ER A (42.86%) (47.26%) (43.68%) (43.87%) (39.42%) (43.23%)
EmENEEEE 2,139,542 2,006,638 2,054,044 2,024,040 2,510,370 2,146,927

(100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)
22. BRAS RS (058)

28157 279,323 318,357 349,970 270,746 200,614 283,802
49.42% 46.85% 45.28% 39.10% 31.54% 42.41%
itk 115,275 161,379 225,178 244,086 262,087 201,601
20.40% 23.75% 29.14% 35.25% 41.21% 30.12%
ESE| 95,641 91,904 88,573 88,321 88,754 90,639

16.92% 13.52% 11.46% 12.75% 13.95% 13.54%
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EE WA 2016-2020
OB s AEIREgD
EEN 43,185 49,597 48,952 50,222 44,424 47,276
7.64% 7.30% 6.33% 7.25% 6.98% 7.06%
EU 31,767 58,295 60,171 39,108 40,172 45,903
5.62% 8.58% 7.79% 5.65% 6.32% 6.86%
rE R A s 394,598 479,736 575,148 514,832 462,701 485,403
A 565,191 679,532 772,844 692,483 636,051 669,220
FeAdi 2Bk LA 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
(69.61%) (71.12%) (72.28%) (71.89%) (72.04%) (71.45%)
HERR A 246,750 275,962 296,339 270,833 246,852 267,347
FeAb 2 ER L (30.39%) (28.88%) (27.72%) (28.11%) (27.96%) (28.55%)
H T 2Bk E 811,941 955,494 1,069,183 963,316 882,903 936,567

(100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)

23. F3888 (077)

=2l 41,731,401 32223462 31,089,801 26,955,568 20,661,019 30,532,250
48.64% 45.66% 46.22% 43.53% 38.38% 44.98%

Fvk 32,524206 26,756,170 25,223,985 24,761,803 23,264,765 26,506,186
37.91% 37.92% 37.50% 39.98% 43.22% 39.05%

HA 7,435,929 7,432,075 6,844,713 6,594376 6,684,589 6,998,336
8.67% 10.53% 10.18% 10.65% 12.42% 10.31%

EU 2535272 2,646,844 2,592,733 2,194,794 1,875,042 2,368,937
2.95% 3.75% 3.85% 3.54% 3.48% 3.49%

* 1,574,493 1,508,169 1,514,852 1,422,616 1,346,278 1,473,282
1.84% 2.14% 2.25% 2.30% 2.50% 2.17%

T R A s 74255607 58,979,632 56,313,786 51,717,371 43,925,784 57,038,436
B WA 85,801,301 70,566,720 67,266,084 61,929,157 53,831,693 67,878,991
FeAG 2 BR LB 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
(72.69%) (71.66%) (69.76%) (66.79%) (67.93%) (69.99%)

HEBR & 32,234,877 27,902,199 29,163,135 30,796,914 25,413,692 29,102,163
B A 2 ER A (27.31%) (28.34%) (30.24%) (33.21%) (32.07%) (30.01%)
IO 2Bk A 118,036,178 98,468,919  96,429219 92,726,071 79,245,385 96,981,154

(100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)
24. SEMH Rt (080)

=2l 7,152,543 6,982,767 7,791,576 8,819,436 8,607,455 7,870,755
75.02% 75.84% 72.97% 70.79% 70.38% 72.73%

Fovtk 1,627,836 1,352,254 1,800,300 2,402,060 2,075,930 1,851,676
17.07% 14.69% 16.86% 19.28% 16.97% 17.11%

EU 283,577 383,771 553,425 663,272 824,599 541,729
2.97% 4.17% 5.18% 5.32% 6.74% 5.01%

HA 249,799 247314 293,083 354,576 435,145 315,983
2.62% 2.69% 2.74% 2.85% 3.56% 2.92%

5| 220,811 240,662 239,164 219,762 286,716 241,423
2.32% 2.61% 2.24% 1.76% 2.34% 2.23%

[ e v 8,780,379 8,335,021 9,591,876 11,221,496 10,683,385 9,722,431
HE wmat 9,534,566 9,206,768 10,677,548 12,459,106 12,229,845 10,821,567
et 2 BR LA 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%

(04.97%)  (93.92%)  (91.31%)  (89.33%)  (87.64%)  (91.03%)
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2 e i 2016-2020
HBISR, T 2020b 2019 HERED
HErBR & 505,387 596,479 1,016,343 1,488,547 1,724,954 1,066,342
B A 2 ER A (5.03%) (6.08%) (8.69%) (10.67%) (12.36%) (8.97%)
H O 2Bk pE 10,039,953 9,803,247 11,693,891 13,947,653 13,954,799 11,887,909

(100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)
25. RERHZEH (098)

% 2,829,064 2,795,006 2,752,053 2,602,718 2,372,859 2,670,340
67.02% 63.19% 60.74% 59.70% 59.49% 62.03%
EU 799,844 1,022,667 1,116,653 1,071,890 964,524 995,116
18.95% 23.12% 24.65% 24.59% 24.18% 23.12%
H A 295,388 345,140 348,736 351,335 310,227 330,265
7.01% 7.80% 7.70% 8.06% 7.78% 7.67%
3 251,700 201,918 279,540 303,706 314,589 270,291
5.96% 4.56% 6.17% 6.97% 7.89% 6.28%
Foyk 44,556 58,751 33,588 30,232 26,441 38,714
1.06% 1.33% 0.74% 0.69% 0.66% 0.90%
FhER e v 296,256 260,669 313,128 333,938 341,030 309,004
HE wmat 4,221,052 4,423,482 4,530,570 4,359,881 3,988,640 4,304,725
FeAb 2 ER L 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
(72.46%) (70.59%) (71.24%) (67.96%) (65.08%) (69.44%)
HERE S 1,604,620 1,842,904 1,829,142 2,055,281 2,139,790 1,894,347
BeAGZER LB (27.54%) (29.41%) (28.76%) (32.04%) (34.92%) (30.56%)
HIO 2Bk i 5,825,672 6,266,386 6,359,712 6,415,162 6,128,430 6,199,072

(100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)
26. WHERHZH (100)

EU 94,807 124,938 129,553 167,974 148,926 133,240
42.81% 54.34% 49.76% 51.68% 48.90% 49.67%
HA 46,962 50,463 76,769 106,136 103,269 76,720
21.21% 21.95% 29.49% 32.65% 33.91% 28.60%
ESE 40,510 25,156 28,298 25,226 33,998 30,638
18.29% 10.94% 10.87% 7.76% 11.16% 11.42%
BRI 25,359 17,737 12,014 9,566 7,133 14,362
11.45% 7.71% 4.61% 2.94% 2.34% 5.35%
Fvk 13,797 11,621 13,727 16,151 11,243 13,308
6.23% 5.05% 5.27% 4.97% 3.69% 4.96%
PP 7 vk 39,156 29,358 25,741 25,717 18,376 27,670
R EEE 221,435 229,915 260,361 325,053 304,569 268,267
BAG = EREL B 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
(66.78%) (69.36%) (68.37%) (72.55%) (67.26%) (68.97%)
HERRSE 110,139 101,582 120,447 122,962 148,279 120,682
FeAG 2 BR L (33.22%) (30.64%) (31.63%) (27.45%) (32.74%) (31.03%)
O 2 ERFEE 331,574 331,497 380,308 448,015 452,848 388,948

(100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)
27. BfTEREZH (101)

EU 1,391,440 1,436,248 1,307,668 1,227,218 1,151,076 1,302,730
64.86% 68.63% 64.98% 64.50% 65.08% 65.65%
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N KA 2016-2020
OB s 2017 AEZREb
ESE 408,108 354,101 375,260 359,318 335,871 366,532
19.02% 16.92% 18.65% 18.88% 18.99% 18.47%
h 256,629 217,166 233,363 226,404 203,470 227,406
11.96% 10.38% 11.60% 11.90% 11.50% 11.46%
H A 74,433 67,681 71,665 71,720 63,539 69,808
3.47% 3.23% 3.56% 3.77% 3.59% 3.52%
s 14,540 17,464 24,419 18,119 14,755 17,859
0.68% 0.83% 121% 0.95% 0.83% 0.90%
FhER e v 271,169 234,630 257,782 244,523 218,225 245,266
AR aE 2,145,150 2,092,660 2,012,375 1,902,779 1,768,711 1,984,335
FeAG 2 BR L 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
(76.63%) (82.73%) (81.93%) (81.79%) (80.43%) (80.60%)
HEREREE 654,284 436,785 443,774 423,603 430,387 477,767
B A 2 ER A (23.37%) (17.27%) (18.07%) (18.21%) (19.57%) (19.40%)
HIO 2Bk i 2,799,434 2,529,445 2,456,149 2,326,382 2,199,098 2,462,102
(100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)
HEst 27 BRI HOZE AR, ESEE R L]
h 67,800,016 59,217,186 63,938,241 58,548,332 48,858,784 59,672,512
47.19% 45.12% 46.81% 45.90% 42.88% 45.69%
U 38,449,580 31,448,104 30,722,372 30,805,554 28,852,369 32,055,596
26.76% 23.96% 22.49% 24.15% 25.32% 24.54%
ESE 15,089,823 15,039,724  15287,083 13,751,441 12,715,170 14,376,648
10.50% 11.46% 11.19% 10.78% 11.16% 11.01%
HA 12,449,592 13,213,157 13,149,875 12,055,230 12,100,127 12,593,596
8.67% 10.07% 9.63% 9.45% 10.62% 9.64%
EU 9,883,404 12,339,120 13,492,382 12,395,785 11,422,370 11,906,612
6.88% 9.40% 9.88% 9.72% 10.02% 9.12%
PP 2 vk 106,249,596 90,665,290 94,660,613 89,353,886 77,711,153 91,728,108
HEEAE 143,672,415 131,257,291 136,589,953 127,556,342 113,948,820 130,604,964
BeAGZEREL B 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
(70.62%) (67.65%) (66.89%) (66.09%) (66.36%) (67.57%)
HepR R & 59,766,595 62,768,342 67,616,252 65,459,884 57,766,052 62,675,425
FeAG 2 BR LB (29.38%) (32.35%) (33.11%) (33.91%) (33.64%) (32.43%)
T 2 Bk AT 203,439,010 194,025,633 204,206,205 193,016,226 171,714,872 193,280,389
(100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)  (100.00%)
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Abstract

This paper attempts to explore the potential design of border carbon
adjustments (BCAs) mechanism proposed by European Union (EU) via the
literatures of economics, environment, and legal aspects. The data collected
for 27 sectors from Taiwan corresponding to the 9 sectors and subsectors
determined by EU as the highest carbon leakage list termed as carbon-intensive
trade exposed (CITE). The 9 CITE sectors and subsectors are manufacture
of pulp, manufacture of paper and paperboard, manufacture of refined
petroleum products, manufacture of other inorganic basic chemicals,
manufacture of other organic basic chemicals, manufacture of fertilisers and
nitrogen compounds, manufacture of cement, manufacture of basic iron and
steel and of ferro-alloys, and aluminium production, respectively. The total
export amount of the corresponding 27 sectors to the top five
countries/regions, China, U.S., Japan, Hong Kong, and EU, in 2020 is 143.9
billion U.S. dollars. This accounts for 60% of the total export amount to

these five countries/regions in 2020. The simplification of import and export

* The author sincerely appreciates the carefulness and patience of research assistant Ms. Ching-En
Su for the computation of all export and import amounts and all the tables and figures preparation
during lunar year. Without her devotion, the accomplishment of this paper will not be possible.
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amount is prepared to design differentiate, reasonable, and fair carbon tax
rates for 27 sectors. Under current average carbon tax rate and the average
allowance emission price for EU, it is reasonable to collect and reserve more
carbon tax revenue or revenues from allowance emissions auction to assist
related sectors or subsectors in Taiwan. The allocation of revenues among
sectors or subsectors is necessary to take into account the fuel types for those
sectors or subsectors using electricity as the energy source. The declaration
of BCAs by EU clearly indicates that the intertwined relationship between
international trade and the local environmental problems and global

climate change issues is inevitable.

Keywords: carbon-intensive trade exposed product, carbon leakage, green
protectionism, common but differentiated responsibilities,

earmarking, climate club



