PREI BT REY
The Global Outlook on Green Steel Development

ot
LRI TR R VY BT

S BT BN A ROFERSR
"% d w4k (greensteel > B LS4 ), AT ERE B L IV AT HPEL - 0 5T F
B %t T (Paris Agreement)) ** & % A P &2k B d A 1.5°CU R P> 2 R
BRI R £ E KB S BIE L BRI EE T s AR
TLRRAEF 4 o
Tgw B BESRERI ARG - 2R KR R R T 8§ MRS B
(B1A7A2) 3 HF F2 WURTEE (RFEF )TN AEER (Frampp 27 ) &

TR AL T#(?'FF Ao AR~ BE CBAM 5 A 4F 4o s AR )5 ¥ - 2 g Bl A

x\“‘.

G ket il "% ¢ A& %-(green product) ; — ¥ ¥ 2§ P FEE — X enE & (Durif et al., 2010;
WTO,2022) £ 7 1A o 2 e ¢ S FIR A b nfafl > blhot § 2S4S P B 7
kL2 & 4k 48 (the World Economic Forum, 2022; TATA Steel, 2023) » 7 £ RIfEE 2 & 7 i %

MR F F M ek 4 (Green Steel World, 2021) » 2% & % ¥ A 4 4l #2 14k 4 (SSAB, 2022)?

M 82 3piTen L3RR 5 1T F 4k 48 (near-zero steel) ~ % 7 4 48 (net-zero steel) ~ & ¢ frdpi 48 (carbo-
neutral steel) » 2% _-X 4 4% 48 (sustainable steel)..... & (Green house challenge, 2023; Net zero industry,
2021; RMI, 2023) » » Fpt @ FR%F T84 | 3% BBl B L83 ma o

Mok A FE RSN 2T AP ST Se AR RFE- S { Mo

Lo () R4 & § % d A 4o 0 p A JFE k48 e JGreeX ~ P 4 %48 7 NSCarbolex™ Neutrral ~
Jp # 5 B4k 48 ~ B ArcelorMittal e XCarb™ ~ 38 2 4% 48 ~ fi SSAB ¢ SSAB Zero™ -~ 3% B 38 (Posco) 4 48 =
Greenate certified steel...... FoOMBRBGORRITEELEG AR P I SESEHGER FREIF TP TAS
A F] T B TRLY e 0 AR 400 2023 & RS EES IR 0 F R A N - G BSIRE SR Y ol
b ‘% 5 'f/ SR Y fode i o

22 LR i E AR - TR A géiﬁ‘\#“‘i SRV R CHEPEIOEIE T RS A HEE "P’
%0 GlAcRE R RTEIRT G E BB TR O Bk A ’im@lﬁﬂ i EF T LR APk e 0 ¢ FREREY 2
BEFFFDENS DI HRARIAT AL NP ETT MR -



N

EEAMBE R LY F R G RRE S £ L G SRR B AR iR BE G

PR AR S AT PR AIRT R AR L e 2 e AR B AT R

»

"

B 44 s gt

2 2

TR 38 227 ERPESIFRNZEBTLT L BB Y
AN RRR AR PFREEE 2 RER S FE A TR RE Sk FRE ST
B A% R R R AR AP MR IR R s i > JEG F 0T 2023
EE Y 28 EMERF 9B E(COP2R)EHS % > BL S A KT E S

CAABE D ALBATE VS, BRA

S F - Slap ey R A K o AT E figdas b~ ¢ T S (TWSE,
2024) T A EBERAE LR A FSMLE Ak TP P S P R ¥
ABAEESHE B EA a2 FHE A RAE B RERFH THBE o T EAST
A Eu? TAAERASE "o THSU £’ THRELANG S EORE

|~
Wig ¥ Aofliftny 5~ B odo PR ERPE L S HEgaEA Y > B RN
TERAEHURE  ZxZ BRI ImBTHAES LT ¥ 27 (B 1) 3 T HFF

TRAABAHKS (LA~ E) chiB T BREAN PG EL 4T (CRF ~ 20

S

BE QU ERIEE ) HAE{ £ LR GDP 7 ¥3 ﬁmﬂfﬁ GE R T

e

?ETELE2 A (EARRGAREARFE AT AR DL R AH o

P REANAGRAFELWS I B R ABEEES R E B BRI N MY
4 %“:h;WSA(zozo)?)‘J: 445 % ¥ 2 7% GDP WL 338%’ HP 0%k pawsAE (rt ~ 7P 35) He80%
AR Kp TN AE



B EAEHANRE B EREHENCS W EREHENRE
( .
RERBER
M
~

H{th & &

oooo
DGDDD

A

EJEbE

B 1~ 4w * 32 (F 42 kiR Jack Otai, 2019)

BB E2 AN E AR E £ R Ra d B AR R AR S B # e B e
BF TS G RE T F AT R e RN SRR R R R R
Lo TRdp § 87 R 4 o

BB PR TR FEA?

VH - AR AR BR R R A B RIRE MDA AT AP e £

BB E R R A A E AT ARRRIE £ R AP F L2 2o g

P

(ﬁ#

2.5 § o COze £ ¥ 47 2 M Bchh » 2022 # 512 7503 £k (BmARE 2 =) ¢ 24 26
FANABEE 0 B Y B 200 A3kE 3 8 Fo A w50 SRS Y MG 2 o T E (B4
B) ME 1 FER¥E > 7EZEFERPE L F LR o

FUEEEMES S0 3 A 19 R R ¥ (International Energy Agency, IEA)(2020)

R
S

BoREFAT ARG R AL > 2REPTHBOT Lo ELEA L1970 E R - gRAE T

SBT3 RT Y E EPZE20 RO COe BT F ML 2R RPM AR REYT 2

SAW2022 EE A EH AR E LR B ok LR B
Bori g gal (& f ‘n)ﬁi



0% » Flptrgp ¥ @ AE - ERWURE K EX G BARRS BEBEHPE AT HE
IE BT OFEFAR CHBBLLAARNTE EARLIAFT( R -FR P A a5~ 2 F)
A E PR R RAE B B2 ¢ FAROAN 0 S MR E R

HR RGP E A28 0% MM SE R TR paE 2 Fand B B A EOM A S
B S H e A2 ¢ o i { M el A 2 B T R R e 0 R R

PR R R S LU ECR P 4

ROl Bl = ¢ o E

100%
80%
60%
40%
20%
7%~9% l
= m BEmm B -
0o, 11% 12% 12% 13% 2%
K == o [E8 K [ ENE =P e3]-C =
M EBEM AL HithHEM SE

HIREA AR RRE ERTH S RS ER R R .
T kR D IEA(2020) ~ 2RSSR (2022) ~ F &7 iz (2021) ~ Vibhuti & 4 (2023)~ p A5 A& % (2023) Al
#7 (2022) ~ Nimablkar (2022) -

B2 & BB # 0 ) B g o o)

B E R L ket A A A TR T TR S gl (Rl
$49 4% ), (Carbon Trust, 2011) » @ 6% %] 5 % ol st ® ot TARL 40 ~ i 5 & 1
AR AL B AR A A g 4TIt e d TG R BB R AL A e 5 O

SBEF TR OMEL R - R  BERCPHABZFHA 23S 3 LTI FME E KD

Fb G AINAE F Y 11 EFF P E M 2030 7 FEARIE 0 2019 # AREUE IR F F Mgy

1475 F 9 COxe > ¥ ¢ 2BGEE%E 514% K %ﬂ]pm%igﬁﬁi(é%$%1# AR E L <
) Kk 2RAERE 10%; ZFL I RFE AP $2aFTRLFELHE PR R IGE S B2 TG
Al RV BB ERREREL AR -



PEFEM WL B R TR B RO AT R EREFF VR N TSP
Gl BN ERF)BRMGHETRE ARG SR PG ez B oips LB ESE
¥ kR EE4AL L T iR s (hard-to-abate) | IR e & FlE o
= B B RAL B B

BAGBERRET 2 5 Lo T E S FERMP R DERED SR WEL G
SR R~ BB P RBUE M AR A D0 FF S RTIU Ao ER P A LR
FR2EEPOFHROLTRMAERABALEI RS L RNEHBETE DL LA

B AR enB s Rty fAR Y PN 502 BF S MR R FARTAAR
HEAPI (1o CCUS~ % & ~T 5 1 %) TR R R AR E A A R R R T P EERE
PR EMOF BN T AL RSB I Ao PR B A N ? R R fgE T o et
A M T, 7R o PR RESEMARM & AT B .
(-) @it

%4+ J 448+ € (World Steel Association, WSA) F#1(2023) » B w0 > IR4w 4B Ry 7 A & 5 #
B fE QWAL (T A 0 A B % " - Yp (the blast furnace-basic oxygen furnace, BF-BOF) i 4
AFETA B T - R 0 O 2rfede A R T0% 0 112 TR (electric arc furnace,
EAF) “sudn (fAET s ), * £ "= gm0 94 2 2 2 30% -

"% - (BF-BOF) | BRI GH#-BEHA p ARARBDEBHL (% 52 &5 5 4o FerO3 e
R FRE)R O FR B s R 2 EREERMEFF PRRAF BEGRISLH O Hy
A G IR S RAR S A § AR SenAR At TR Y O - T B R S AR
ERF S REHE BRAE T P ;T T R (BEAF) | R #-Acdw & 2 4518 i 48 (Direct
reduced iron, DRDF » R 4p ¥ » MR 4 4@y o tB-k @45 45 B3 5 @ dn il W ARR
o B0 Tapir s ek WAegs F (Pa), mend iFpE A u A T -, e (=R

Bei) 2 TR S (L REL) -



A
EBZ

#HiRa
o

BiE  HE

RAR

=

#

1 A]ﬁ aaasanns
- @I - . = 7

B { + { i = =

DEMBLiEE QR ERIELE OSRELR QRS EERE2E E

B3~ @Briama AR s (R R p AGARE £ > 202])

AT R R R FILARE R FMORTFS ARk o

T - p(BF-BOF) | WAs ki > FIZ @ * 5 455 Rl TR0 H2 ER
BRF SRR SR B REAR CO BB RR L MG 8 s T F R
Hap{ TG R EeE? B MR E R - A F BT

F b1 2 2Fe;03+ 3C — 4Fe + 3CO;
£ it 2 P FeO3+ 3CO — 2Fe + 3CO;

"L REAF), fWaz o PIEAN Y THREFS TR =L PRSP RELFE B R
Bedgts e » B R EATRAy » Flpt A R enp g ok p Rt ARt o PRI YT
A o

_g&,j\‘:;b Ao EF R B R H @ skl A —‘Jyégkz ?Jjéﬁﬂ)ﬁaw RPIE P S ) PR
B o TI0R G YppiAn s B 4 1.8 1 2.2 2 COze 0 T UpAR4R £ B A4 04 3
08 2¥iCOx A FAL 23 5B R AAPT ot T i, 2 TR, WAREk
FHARE > 2Hd A RHBPDREE RRRRIF (AE LRT S B BEkiE L) BY

PR S LR N L S



S IE-EERE BERE

BN - A= 7?

CO2
Fe203+C \ /'
g 2,25 7020 | " 0,6
28 =30
@ © 8 2
E2 E® 04
§~ 15 £ ~ 04 072
N = S =
8 3

o
~
o
(=)
o N

g 015 |
F & ok e o o8 3
o ¢® é’* S ¢ St e
wiSlab i Tad 2 R o A B TR T AA B L ARIERY T R-ER (W) 2 T,
(W) Wi 1 a2 AR EEE NP ag (B 26 COx) B¢ TR - Wi
M3 8 AR BRBME  ARRFTILIL AT R 2 s‘rf(‘aw BB TER WAERYGT T kAR
Gz AR Rp TR TS 0 TS IR RRE TR E /gmmw%ﬁa [ NVEY o

b S o
B4~ @i tlied B8 e b 5t COselt % 4 )

(74 &% : Emmanuel, M., & Guilherme, M., 2022)

B kTR e R ot TR - ey EE T T 00T A
PR E TR e E B PN ERE L 3 LG B AR DT B BT R Al gt B(Matthew, M., 2022)>
[EA & ¥ %% 2021 &£ 4 # ¢ 2050 i F #22(Net Zeroby 2050) ; — < ¢ » 223k & 2050 & % fis §
53%cdh Sie S Rt A 0 BRI DIREE R RE R PP R o

Ra ol 3 @WA2ES A 2000 £ Ai% EH SRR OPFL L P 2RI G T0%05 &0 TR
R-thip, WAed A0 L5 P AR D

FF TR p-E ARENRIARGSTHE R FEAVEASOELME > AR RT

F - AT AER R NT S BT A% L 100%5 T TR 2 ARG KB H S
2o BHAET U ARMUBES HFAME R T ART 6 AR MRBHEAR LR

vt 4 B (WSA, 2021; % =Mk, 2022; Transition Asia, 2023) ; = » » £ & Mo L » A%

BT 2 Al AR B A o de B G TR A S B

TREARGARET 2 v L I hE M KA T R wwnﬂfz € F s o T S BohRe Ak p A B
b 3T RE %’}ﬁi]é_ A EEE s woT A A ER S REEF IR 100% ¥ T 5 51 s AR A U R g 5
TR BRFVEFEREOT AR > 3 SRR 2 F B A BN -



AR HERE R m pirig TR -, Wt 2 (MR T,2019; p & 4K, 2022;

JFE, 2023) > @ 4o do @ ~ prif s PR R XA F N BBAD B L R RIS ik F T e

Rer- o TR A H D R X Tt e 2R E 2 X AR A R R TSRS $
ZRDTp A gedady Do F (TRE R R, FF RS I Rk
wEREAPELREAZ - (P AEAEH,2021)
(=) Retigds g B

Sd g I BT o BRAPRP UG A2 TR F F MR (H 14T
R T NI FEFFR B SH TR F P RREAEN R TR

Y R AR B R MBI P ¢ A deniEiE ) A2

\\\?{r

4 32 448~ iy SSAB 4
#f(Johan,A.,2022) » #-p H R A B F B RAPRGEFIS L 4 X m w0 A WE DA ik
BRF WA 2~ 2 B - AT S e R AR R BIRT R G
ERoe TR RHMET A G AT
1 - @ 7 FB®RF WARDPER TR

o oe ol & DR AR gy WARg e TR 4 1% & 4475 (Carbon Capture
Utilization and Storage, CCUS) | $jfF > E & /ACE 3 7 Mk (ot M E% ~ 3% ) HFHe s

# 1 CO~ CO it 74T » RIS A B 1 13 > i

l‘\'

Hiw g ETRhpLR* o

AR (et BRI P A R 2 RPN E AR F P RADEE ~ CCUS o
AEP ERDRERRPE Y 0 v L R blde p AL #4080 TCOURESE S0 ;> % & CCUS
B BEFHRBREF S CO ,gﬁi%] BT AR RRA > R AR 5 (GA Y,
2018); ¥ F ARAMBEIT G Y by LA ETEI SRS Flad Tt A > 2 L)
*CCU $ > B 2 Wipml A (Tpf) HtgEker it 242 27 f(CH:OH)% ¢
% (CoHa) % 1+ 5 55 (g%, 2022)

BEAX CCUS 7 1B 427 4 B3 585 iy fAT e @ > 3 B0 WA 2 il gl ¥ Mok

SRR D PR A ERE WA 0 ¥ RIS FREE LR THE E TR 4900 2
w COze (& 342022 & Kiz % %\) FoORBRAEZFHEAR PFFETNHL P24 F 2 COe s F =
RS IF ERY GERAGRFATHE A LR T ) -5 & 7 4 55 R 290 i 2o COne ©

0o



PO IR T A A B T B TR B A AR S R D) 8 F R F G R R R
B AL R S RIRE EF § R G T L R T Y R ey E i A R e B
FE A A B~ R AR F -

TR
([ © ISR B R il ([ ®C02ﬁ%ﬁlﬂﬂ!§§ﬁj}ccuw‘iﬂi

A HRT EHER bEm A ol

N CO2 P~ CO2
IRUR )

ERAE BREEN
A e 1]

B |
(CO) @INE §CORE =R
< el o | cOopiE] BE
- DRI H AR
+
\. J . J
B15- @~ COURSE S0 $ir/k * (R4 ik : B 4+ 5 %4 » 2021)

2. Bws tHaFRp-Epa e

s B e ian AR NITE > B rneniTiz @ A ERE ¢ M & m e Rod kR R
HE oL P BRROuERE T AL ET Mo

FRAARERABFAERF C 2 Fik(biocoal) ~ & F > A ERERF - BRBTEF LI
H o BTRAAL S B Ao R AR R YA PR R M T4 4B % e SSAB 08 213
L HEFHie &% #3773 %7 Swerim AB (Swedish Research Institute for Mining, Metallurgy and
Materials) & i€ > #r E AW S 2 FRIPRREFVR > BRT A& B2 E R g b(Alan, S.,
2017) s s g (Ho)2d8Hhr 3 B RS> R g AN RH0)m 2 R 2 588> 9w F{%E L
B PR P e > k2 - o A R4~ B F & = p ©(Thyssenkrupp) % #2019 & ﬂ} ol
B b B > T3t i 27 B (Duisburg) e 9 553 Yp i % = # (Thyssenkrupp, 2022) ; ' & 78 ~ % %
BTEF PRI PREER ERE LS EERFEY NCOE METIEBHE LTS
B REF M EA N B Y e F B R R B (PO 7 R de i A
COURES 50 T}}F'Ff—t*’f'lq* TCCU HisfFH B e Es @ nCO> LWt Epg mHzﬁth% %

REFTF CER(LARI3) ¥ 5 ARP 422302021 #ABRRREEERF (F 7 55~60%



Ha # 20~25% CHs) #5 » 4 ® (¥ 4 2 7,2022)

FE B Y AR R AR R AT G o B g AR R 0 fe g T IR
FRRERMAERE A A R FRAT R FE T T AERGRPIVERT LELAR
Ao RRHERBEHRAE A P RREYRT G ONE ERDE G
3. ez i HuFhvimEe

TR AENEEZIR G AH - BAK AP EFT L e R TR
M e E Fe iR R4 (direct reduced iron, DRI) 5 % = f&R| ST Y & £ 42 % i e > & %%—ELLT%

PEEAE IR R SR T RREA R g A S R R g T
B2 5 Do i B e L g2~ o

3O B4ciP 4 AP B REHODRI? F L N AN N B BB RERY TR Y b
ERA 4 ARF (FADRD #2T% % (RADRD :2a* 3 §(H) #EF iR Reh
EAEE P 0 A AR COr0 F BN AT

£ ;b1 P FeO3 +3H, — 2Fe + 3H>0
£ 2 " FeO+ H, — Fe+ H,O

B0 &% 0l BSR4 E BB F 208 5 (ArcelorMittal) B+ & #5 253& 7 ¢ gHDRI
(green hydrogen directly reduced iron)® % )I‘ L E g% 7 Midrex (- RDRI #iF2 & & A7 Ry
BB RBRBIN BRI LA NRATEAL ST EFTL A FREMRKT €44 2
e 42 (Pooja, C., 2023) 7 iFdek € # h A & &b § > Bl ¥ HDRIGED v B LF AL -
4. B o RIRTYUGE HopE

%ﬂﬁﬁﬁﬁ%ﬁﬂﬁaaﬂ,A¢%@iﬁﬁ**ﬁ%ﬂ%ﬁ@ﬁﬁﬁﬁﬂﬂm£ﬁ%
M T f3 % 4% B (electrolysis in ironmaking) » 2 R IZ A B4 H 2R A B E 1,600
Cenz § 2 #(Si0)2 § H45(Ca0)g R ™ » T BT RFAA R E18 > F § 7 ehF 423 (0Y)
EHIIRIESF FE 8 AT BRI FSHINEST B TARR LB

(WSA, 2021) > 4[] 6 #7771 °

91’59 @lfi” légzj‘/?sb/)ﬁlq,ﬁ*ﬁ’lmré”i
! F
—

b1 B RA  FRIEEERT R PR Ra P L W
& s 7;){,1\ B F 5 R R IR Wi T & LN

i
§ o Lrmeed BRI M IS 2 & SR L - -

10



tEE

ARRE
HiEa
I. ' B 15

ﬁHT

q

_— N
\
BRERAR |
") R K
i 7K P21

B 6~ % fEMamF A T L (F AL K&  Boston Metal, 2023)

B R~ B Tk G AR 0 G Lk ]G % F K EE o Siderwin & %
(Siderwin, 2023) » 12 % 4% Pjir = & L 47 & fh(Boston Metal) %] It 7 4 @ ch% {IH g ey 1
¥ T f#:% (molten oxide electrolysis, MOE)*# 4 %l #2 (Boston Metal, 2023) » # i i& 2 £] 373 prengd
BAgaEME B RO R -

() AR GiBiaM B 2% 5

FUBRZRA 23 57 £ 58 L M F L SR T R Ma T LSS R

B 65 § 0 541 #3145 %] = (The Leadership Group for Industry Transition, Leadit!?)

1.5 4 3¢ B % (Green Steel Tracker)si3t » #4 3 2023 & 11 7 & > 7% 2 5 4 30 B4w4BAp B &

[

¥ (FBEDEERP) BINETO0BEE > 2 R72 WHE L7 B » A ¥
F P T - BRI FE P S EHB RV ANBENE Y FARRF BT RAE
R AE TR A S o
BAZTHELEFT AL 2 2N eAPRT Y - 80, 2R i H
FEFHREGTEZRR 1%17,LEEJWSA§§20214HP%§3? «’ﬁmﬁ;jﬁp‘—ﬁé/—%&%w&:
%

EHA5 0 S8k % 5 T #FFEiL(to be confirmed, TBC) | it » 3% 4

10 1 #4747 %) 2 (Leadit) 3 > 2019 # COP2S > o 53 * &R A deci] o> B L7 T 2050 # i M*“*’i’ p
AR FRREEEL38 B 5 ISSAB F %Fn}% i~ g (Tata) ~ [EF K # 4¥(Salzgitter) % 4 48 ¥

U Leadit i § {cﬁ#iiﬁ&ﬁ%%*?i?“, FAOMBELS MMM L EHEFTAL RE o dop A2 *\Wﬁ#iﬁi
F P B KA

11



B% (* P, . FHRBB(AEE)
R (P) | T8 | TBC |

ZRGKIET () EEE EEE
SRS 1(=))

TR S8 (98) | T6c| Tec| Tec | TBC
STHR(P) 021 | TBC |

55 0 L (B ) | 2017 |

JFESASH(E) [ TBC |

ST ()

LM ()

W EHEHA0E) , [ 2026 | 2027 | BC |

BRRE
=ERE © #H& y 0 BHSE

LT Leadit 2708 6 P4 B WY p ARME JFEMBTE - B 50 FRd Fasn &d 300 %
F G FaE R F & % > 4o 0 COURSE 50 52 Super COURSE S0 » ¥ & p j fadH &2 & % o

B 72021 #qeip A £ 5> A EF 0SS mBE RH B (T kR - Leadit, 2023)
o~ GidBRE P RS BIIAER R T
el hd B o ARKRAR S D AT R REET o AR B SR auE s BTA AT

‘:"nFFB%E’ T k- f’/(‘:’””%}r z&—? > 14 {% I,‘LF'{F'S'%J’ AR le*ﬁ'z F\»:"ﬁlﬁrr' :J AR B

[

Foo 3P FIRFE LRI R ERES S PR BB F A RET O &
SidBOR F F WECCRI TR MRS > R MK A2 BT B G RS RRRGER Y
Ep LER P RS S n R F R RSSO REH G RAY MR
O WAL BRI R G R4l oo
ELIE s AR AR MR T W g BT AL o A 3 R TR iR

Hirfdedk s 3 2 AR AR LG 2 F o bl £ 8 K355 1SO 14064-1:2018 5= A g ] |
B2 o PR R R[3T 65 FL AT R PR AL R F g H - R
FiE R HAR R BRER P R Gl LA B 6 R IREL B AL
T OOTEEROTRT 0 BRF - B RET T RPN T TR A 80 FlS

SRR R FRARDTHI T ARG DHBE G TRRE DY A bR A AL RNA

12



12 2 LR B e ARl R FTRY R p R LT L RMIAPEI 2 - o
£ % % 3% (the world trade organization, WTO)¥ £ B8 4k 4B 1R 2 & = — R M ehA B > 3%

B ﬁ‘uﬁ'zg AT RES LR > TG R B TR B TR X R A S ey

PRas Fladt2022# 98 21 pEF T T L5 aRE % THETAGA-H48E  WTO 4

o X 4 { B 2 ¢h— 3k (trade and climate change information brief n°7- Decarbonization standards

and the iron and steel sector: how can the WTO support greater coherence?) ;| 3% 2 > ",f o SRR 4

o g TR AT (LT R/ M TR R e 1) TS B G

AT e e R BRSSP R~ - R Tt o U §L &+ J1 9 ps(spaghetti bowl

effect)®»2 s 3 2 (WTO, 2022) » 5 B & & 4o

(=) 2zk4p B (globally relevant) ¥ # k¢ = (technology neutral) o

(=) A5 L Ad#(science-based) T & &_j3 TF & o

(2) FEFEE R 2 o E7 4R R o

(z) FERE 4 2 % B i PR (transparency) e

() pr R BT -

2 TpsiE QLFJ}*E"I/%!'T}%' HAr A b F B
BRI RS AR REF L A

g |
{‘E_j

R 55 5% Bl B 0 0 | BB AR B s 46
b i‘ GEE A g AR AR p B8 A T Ak gt

* Jldaperc s (spaghetti bowl effect) 5 7 % A - IR > RIpRFL B E57ehp d 7 3 12 LUFTA) K E
;Eaﬁ*ﬁrn/}é-ill)i m;%]aﬁ,,mo

13



% 1~WTO § 73/ % T L %R & L (FH XK 1 WTO, 2022)

RERE
s . : (t COze / t 2 4K)
i LR REBHE | 7 Ak
(BOF) (EAF)
[EA-G7 0.4 0.05
SBTi 0.5 0.2
FOIF 5 TR B 0.12 0.12

Climate Bond Initiative

TR L cdn 48 T Em SRR R 0.4 0.05

N Resp0n51ble Steel International Standard
ear-zero

ot L 7&K E P
SISO S0 First Mové]r Co%lition <04 <01
TR ey LRk 05 i
Mission Possible Partnership )
Sustainable STEEL Principles )
458 4% 45
Low-embodied Steel Zero TR T

carbon steel

s ~& 5 WTO B~ & fmiﬁ‘i#«?fﬁf—m@@m* - B HFFREEF R FHRERKFLRE S Bl F
;I{ghiﬁ(lg]mﬁ_.ﬁ»* PN AN A FI RNy Y T T;I”'E' wEE (@ *%éﬁw“ PAEF o REAR) D AT
s g (FMO) R 2tk WAz w3k 2 8 - B @M ig -

WTO #738 # cdf & e & Jr $330 8 & hdAp M AR cgdon 0 @ ME2 i@ m 2 i E 3 2023

£ B COP28 + & #F A » o 4238 35 B R4 b 2 i £ {12 M r‘«iﬂz xR LR D
T4 4845 & J P (steel standards principles) | o 87 37 TAR R R Pl E B E 3 30F Bie i &
TARBPTRIE S 22 REF - RE ST PEEP R e R B0 E S B

FRGE B E R ARPE T BB AT
(=) &fIE Mg L m ik o
(=) =GRS AH FHRATER -
(2) & & & i & B (technology agnostic) ' z > »x(performance based)H; *5 & 4 48 i X
(z) &+ & WTO HieiE {7 5 kadh s R (TBT):7 2.6 ~ R A » ¢ 7 © %@ K (transparency) ~ B
2% |+ (openness) ~ = I+ ¥ X ¥ (impartiality and consensus) ~ F % {2 3p B |+ (effectiveness and
relevance) ~ if j % (coherence)* # & & & (development dimension) e
() B & IEAT T2 F 4B R L2 Bdp a5+ Al & 7 @ a3 w8 Qi
e #F v $& (like-for-like comparison) ~ % 4k 48 = & /& = K 3% i 7 (coherent) ¥ ¥ ¥ i

(interoperable) s % ~ i@ i 2 forb s K59 = B % BRIV R R IRELTAR B npR R

14



* (emission credits) £ & A &-(co-products) § 3+ HLA] ~ BB & ¥ 4F T B A 5-0ip) £ R (IEA,

2023) -

(=) /@;J-fm'% % 3z (near-zero emission)4H 4 2 FTE LR A E S oo

(5) APLHEHA  FED ORI DGR B ERREEN SRR
B WTOHF 2 2 s8R R P] » A RandBAp MR cnfr & - & — SRA#H - 7 v s 3

EPRE Lo AR A e 2B RIIFBRETRI L2 LT RAY e

PP AP RFA S LTF e iR A R R IR B R Eak e L Bl

Fe R E R E R R R LR 2 T e iy AR 2 R T (TR R B

AESELE LR T R S AR A = 15 T E R i BRI T

FHEAQT MO L Foau@r Gl R L T F B
I~ B3 COP28 3 % 5 R % d B 475 B A8 %
FRAEGSAFEE LR = X e BR > ¢ 7 HaEe 8 B ReLE v A flae

BT e RS o 2 T E Al R A SR E R TR R
I R fIE M REFTRES w22 AR L AP R 2 F RO AR B G R
BIw > R d R BHIE X LB n28 BB E M F 7 %18+ ¢(2023 UN Climate Change
Conference, COP 28) t » frfif— A d L Aot ~AF s % » 4 ‘%'J,Tfui Bo e B @aa;
awmy%@wﬂfﬂad AHE BhAoT L

—) g EEERZ - PR B E R R Mg A H B A e T E AP
LRI 0 ¢ 5 BE 4 iR Pran ~CCUS» 112 Bl Mp & § % K3 3 H(IISD, 2023) -
(=) v B 5% 3 (the World Economic Forum)¥; I 30 % B = § »* 2021 & 7 COP26 + & #
2= i ff‘*‘ 7t B (First Movers Coalition, FMC) | -RFEH#-3 ~ FR P * £ 3T ~ Mplengjisd A4
%k d A5 (8 744 ~ 4~ RIE S B s dg 2 lﬁﬁ’é@ﬂi%]i DRRRE= SR Reh SR =P V- Ja g
T 0 3 COP28 P& »FMC # F = £ £ 1 96 % > B30+ ¢ 7 £ % 3 & 94 5 4 P 3k (WEF,
2024) ; b R E A 1 ¥R R RAYL G & (industrial deep decarbonization initiative, IDDI)e14c £
SCRECEREERAY AN EY EF - PR BERRNG I RORE - HFAEK

PR AR SRR 2 RED > BRI BERREN TR R R AR 22 AR FREE

15



ERATKERREAPE R R PHPeH Ry BEFRE P AERRBOEE A O
Fefpent #%(UNIDO, 2023) -

() FIRAwAS ~ KR ~ 141~ el s e ﬂ@&@&@@ﬁ%iip‘.ﬁkw\ﬁ;‘; LR B PIRPE
% LY ) f ¥ RFTERRTFBAFTHITT RER KA S AORTERRNEER

Fengd A HAFARTEART RS L A PR WL RF N EAL R € (United

Nations Economic Commission for Europe, UNECE)®* & & B ~ " 3] & 3 (transition finance)
T2 AL ORTERRE > A EAEDT R REAEE R £REE (the Glasgow financial

alliance for net zero, GFANZ) % g7 £ v T4F & 2 % (Organisation for Economic Cooperation and
Development, OECD) s f:f - B % d S ARG HF EAM &1 & (4o 5~ fPa05 ) 22 4p
BAp E R A 2L e - B (UNECE) -
(z) %3 WTO ~1SO » WSA ¥ e I3 # [ & ahif 2 R 0] ;o IDDI 443 fe¥ » fig IDDI =
RRZ R (LEE(Z)) > COP28 ¢ e g # N4 diF 2§ 12 8 hsien- RME-F o4~
KRR GR G Su- R ahi j2 (Driving consistency in the greenhouse gas accounting system- A
pathway to harmonized standards for steel, cement, and concrete) | 3¢ 2 » £ E&«,T*uéﬁﬁiﬁ 2 P
BRI BEFTAIT TRASFEAREIGE 2 R Rl > B BT RGES S R T AN 4B
ZoKGR#E7EF 7 E R (IDEA2023) ©

B d i e AP F R F B ENE R REE L 2 FH R hiERY v

NG FLR ¢ AR CEE RS BY RS M- BRI BEE G

~=h

L3 A9 T A 2 AR A AL R R BV A PR B TR A 0 Tl T WE R

R PR B e BACR 0 3 MR R A E R A BV NG TEF R RS

B FEsIE A B SR ERT FRICE SRR b BRI ShF R
PREHOELFRLANAEITFCOHNBETERIEAMH DT RTEESE m B
SRR Y FIE W IR R AR B ARTLTRE T @ FHEBEAK
g The G | PR B RO R Sk el BEEAPLER Y { 2o R ARG R RS A

FERARELIT 0 B B PR BA XW“?%&M&@ FREYmaL g

16



10.

11.

o
s

T
2P (2022) BAFHEA T T 46 L XML B ERBGHE-T AR HHEE - AR
TERES o

https://learnenergy.tw/index.php?inter=digital &caid=1&id=302

3 IRWR2022) o §F BB AR 3 2 R Rk BT IR Mo Ae o o ARJRIE o

https://www.ecf.com.tw/tw/article/show.aspx?num=6711&kind=56

R T (2019) o B pdntt o SR 4 o BEFAR 0§ 1165 3] o
FARRR(2022) o AR IV 2030 £ R A BT o SN o

https://www.go-moea.tw/carbonReduceZeroPath/manufacture

L HEL L (2024) o dndb A F4af A o F A AL A(TWSA) A £ 1§ @4aF T

“

e °

https://ic.tpex.org.tw/introduce.php?ic=Q000

PRI (2021) » 4w 4B 17 FIEE TR ) R4 PR A HE 4T o ¥ R BATR B

http://www.csteelnews.com/xwzx/djbd/202109/t20210913 54774 .html

BRF FFQO24)  NE I EL R FEHRALN  BESF B FTER R

https://ghgregistry.moenv.gov.tw/epa_ghg/Accession/PublicInformation.aspx

SFAERQOD TS YV Y s YT oA F YR ISR T HHMA T IIE T 5 RiD
— K=< v AR l‘_«’:‘_/}}f;_#‘/é ¢

https://www.meti.go.ip/press/2021/10/20211027002/20211027002.html

PoARIER £42(2022) c P AARE L P AREOPRITOVT s WiFEEH o

https://www.meti.90.jp/shingikai/sankoshin/seizo sangyo/pdf/011 03 01.pdf

EFRAERQ023) EMEDOHAFT L e T AL R OB EL () ~ 7Y —
ZF—Ib LEEH? o EFAEY

https://www.enecho.meti.go.jp/about/special/johoteikyo/green_steel 01.html

JFE ZF—1(2023) e hA—FK Y =a—F 7N IIw T &G XD 2L «c PBTE 5 o

17


https://learnenergy.tw/index.php?inter=digital&caid=1&id=302
https://www.ecf.com.tw/tw/article/show.aspx?num=6711&kind=56
https://www.go-moea.tw/carbonReduceZeroPath/manufacture
https://ic.tpex.org.tw/introduce.php?ic=Q000
http://www.csteelnews.com/xwzx/djbd/202109/t20210913_54774.html
https://ghgregistry.moenv.gov.tw/epa_ghg/Accession/PublicInformation.aspx
https://www.meti.go.jp/press/2021/10/20211027002/20211027002.html
https://www.meti.go.jp/shingikai/sankoshin/seizo_sangyo/pdf/011_03_01.pdf
https://www.enecho.meti.go.jp/about/special/johoteikyo/green_steel_01.html

12.

13.

14.

15.

16.

17.

18.

19.

20.

https://www.cas.go.jp/jp/seisaku/gx_jikkou kaigi/dai8/siryou2.pdf

Transition Asia (2023) o B4 > P fE3 @ Baw 2 4] ~ B'U 2 jp R 7 3% At o Transition

Asia °

https://reurl.cc/OG4e WA

WSA(2020) - AL ¢ ¢ dpdB 1 ¥ - Worldsteel Association (WSA) e

https://worldsteel.org/zh-hans/media-centre/press-releases/2020/the-steel-industry-in-modern-

society/

Of| L4 X| B M| A 7+-2(2022) = Scenario analysis of iron and steel production process for carbon

neutrality - | A X| B AT (5 #5 i RgHFT T 97) o

https://reurl.cc/L4bpgK

Durif, F., Boivin, C., & Julien, C. (2010). In search of a green product definition. Innovative
Marketing, 6(1).

Alan, S. (2017). SSAB to test biocoal in blast furnace-based steel production. Bioenergy
International.

https://bioenergyinternational.com/ssab-test-biocoal-blast-furnace-based-steel-production/

Boston Metal. (2023). Molten oxide electrolysis Fact Sheet. Boston Metal.

https://www.bostonmetal.com/wp-content/uploads/2023/11/Boston-Metal-Fact-Sheet-

20231002.pdf

Carbon Trust. (2011). International Carbon Flows- Steel. Carbon Trust.

https://www.carbontrust.com/our-work-and-impact/guides-reports-and-tools/international-

carbon-flows
Chris, B., Seton, S., & Francis, L. (2021). Global facility level net-zero steel pathways-

Technical report on the first scenarios of the net-zero steel project.

https://netzerosteel.org/wp-content/uploads/pdf/net_zero_steel report.pdf

Emmanuel, M., & Guilherme, M. (2022). CO> emissions in the steelmaking process.

18


https://www.cas.go.jp/jp/seisaku/gx_jikkou_kaigi/dai8/siryou2.pdf
https://reurl.cc/OG4eWA
https://worldsteel.org/zh-hans/media-centre/press-releases/2020/the-steel-industry-in-modern-society/
https://worldsteel.org/zh-hans/media-centre/press-releases/2020/the-steel-industry-in-modern-society/
https://reurl.cc/L4bpqK
https://bioenergyinternational.com/ssab-test-biocoal-blast-furnace-based-steel-production/
https://www.bostonmetal.com/wp-content/uploads/2023/11/Boston-Metal-Fact-Sheet-20231002.pdf
https://www.bostonmetal.com/wp-content/uploads/2023/11/Boston-Metal-Fact-Sheet-20231002.pdf
https://www.carbontrust.com/our-work-and-impact/guides-reports-and-tools/international-carbon-flows
https://www.carbontrust.com/our-work-and-impact/guides-reports-and-tools/international-carbon-flows
https://netzerosteel.org/wp-content/uploads/pdf/net_zero_steel_report.pdf

21.

22.

23.

24,

25.

26.

27.

28.

29.

CASSOTIS.

https://www.cassotis.com/insights/co2-emissions-in-the-steelmaking-process

Green Steel World. (2021). Our Mission. Green Steel World.

https://greensteelworld.com/our-mission

Greem challenge. (2023, September 29). What is Near-Zero Steel and how is it measured?
Greem challenge

https://challenge.greenhouse.tech/nearzerosteelemissions

IEA. (2020). Iron and Steel Technology Roadmap: Towards more sustainable steelmaking.
International Energy Agency (IEA).

https://iea.blob.core.windows.net/assets/eb0c8ec1-3665-4959-97d0-

187cecal89a8/Iron_and_Steel Technology Roadmap.pdf

IEA. (2021). Net Zero by 2050- A Roadmap for the Global Energy Sector. International Energy
Agency (IEA).

https://www.iea.org/reports/net-zero-by-2050

IEA. (2023). Emissions measurement and data collection for a net zero steel industry.
International Energy Agency (IEA).

https://www.iea.org/reports/emissions-measurement-and-data-collection-for-a-net-zero-steel-

industry

IISD. (2023). UN Climate Change Conference - United Arab Emirates Nov/Dec 2023. I1ISD.

https://enb.iisd.org/united-arab-emirates-climate-change-conference-cop28-13Dec2023

Jack, O. (2019). The downstream market of steel industry- steel is indispensable in our modern
life. Otai.

https://www.otaisteel.com/downstream-market-of-steel-industry/

Johan, A. (2022). Emissions reduction in the steel industry- A guideline on green steel. SSAB.

https://www.ssab.com/en/fossil-free-steel/insights/not-all-ereen-steel-is-fossil-free

Leadit. (2023). Green Steel Tracker (include the dataset). Leadit.

19


https://www.cassotis.com/insights/co2-emissions-in-the-steelmaking-process
https://greensteelworld.com/our-mission
https://challenge.greenhouse.tech/nearzerosteelemissions
https://iea.blob.core.windows.net/assets/eb0c8ec1-3665-4959-97d0-187ceca189a8/Iron_and_Steel_Technology_Roadmap.pdf
https://iea.blob.core.windows.net/assets/eb0c8ec1-3665-4959-97d0-187ceca189a8/Iron_and_Steel_Technology_Roadmap.pdf
https://www.iea.org/reports/net-zero-by-2050
https://www.iea.org/reports/emissions-measurement-and-data-collection-for-a-net-zero-steel-industry
https://www.iea.org/reports/emissions-measurement-and-data-collection-for-a-net-zero-steel-industry
https://enb.iisd.org/united-arab-emirates-climate-change-conference-cop28-13Dec2023
https://www.otaisteel.com/downstream-market-of-steel-industry/
https://www.ssab.com/en/fossil-free-steel/insights/not-all-green-steel-is-fossil-free

30.

31.

32.

33.

34.

35.

36.

37.

https://www.industrytransition.org/ereen-steel-tracker/

Matthew, M. (2022). Study finds EAF steelmaking far greener than BF route. Steel Times
International.

https://www.steeltimesint.com/news/cru-study-finds-eaf-steelmaking-far-greener-than-bf-route

Nimbalkar, S. (2022). Potential Decarbonization Strategies and Challenges for the U.S. Iron &
Steel Industry. U.S. Department of Energy.

https://www.energy.gov/sites/default/files/2022-02/Nimbalkar%20-%200RNL%20-

%20Decarbonizing%20US%20Steel%20Industry.pdf

Pooja, C. (2023). ArcelorMittal South Africa explores green hydrogen for sustainable DRI
production. Solarquarter.

https://solarquarter.com/2023/10/31/arcelormittal-south-africa-explores-green-hydrogen-for-

sustainable-dri-production/

RMLI. (2023). The Sustainable steel principles. RMI.

https://steelprinciples.org/

Siderwin. (2023). Objectives. Making Steel with Electricity- The Siderwin research project
tested a new method of steelmaking that uses direct electrolysis of iron oxide in a pilot plant in
France. The steelmaker ArcelorMittal now announced that it wants to commercialize the
technology. Industry Decarbonization Newsletter.

https://industrydecarbonization.com/news/making-steel-with-electricity.html

SSAB. (2022). Not all green steel is fossil-free steel — here’s why. SSAB.

https://www.ssab.com/en/fossil-free-steel/insights/not-all-ereen-steel-is-fossil-free

The World Economic Forum. (2022). What is green steel and why does the world need more of
it? The World Economic Forum (WEF).

https://www.weforum.org/agenda/2022/07/green-steel-emissions-net-zero/

Thyssenkrupp. (2022). Climate-neutral future of steel production: Real-world laboratory of the

energy transition H2Stahl project to start at Duisburg site of thyssenkrupp Steel. Thyssenkrupp.

20


https://www.industrytransition.org/green-steel-tracker/
https://www.steeltimesint.com/news/cru-study-finds-eaf-steelmaking-far-greener-than-bf-route
https://www.energy.gov/sites/default/files/2022-02/Nimbalkar%20-%20ORNL%20-%20Decarbonizing%20US%20Steel%20Industry.pdf
https://www.energy.gov/sites/default/files/2022-02/Nimbalkar%20-%20ORNL%20-%20Decarbonizing%20US%20Steel%20Industry.pdf
https://solarquarter.com/2023/10/31/arcelormittal-south-africa-explores-green-hydrogen-for-sustainable-dri-production/
https://solarquarter.com/2023/10/31/arcelormittal-south-africa-explores-green-hydrogen-for-sustainable-dri-production/
https://steelprinciples.org/
https://industrydecarbonization.com/news/making-steel-with-electricity.html
https://www.ssab.com/en/fossil-free-steel/insights/not-all-green-steel-is-fossil-free
https://www.weforum.org/agenda/2022/07/green-steel-emissions-net-zero/

38.

39.

40.

41.

42.

43.

44,

45,

https://www.thyssenkrupp.com/en/newsroom/press-releases/pressdetailpage/climate-neutral-

future-of-steel-production--real-world-laboratory-of-the-energy-transition-h2stahl-project-to-

start-at-duisburg-site-of-thyssenkrupp-steel-129078

TATA Steel. (2023). Green Steel Plan. TATA Steel.

https://www.tatasteelnederland.com/en/Green-steel-and-sustainability/Co2-neutral-steel

UNIDO. (2023). Seven key governments generate demand for cement and steel
decarboniazation technologies via UNIDO-led green Public Procurement campaign. United
nations industrial development organization.

https://www.unido.org/news/seven-key-governments-generate-demand-cement-and-steel-

decarbonization-technologies-unido-led-green-public-procurement-campaign

UNECE . (2023). UNECE and partners advocate for "transition finance" at COP28 to help hard-
to-abate sectors and small businesses decarbonize. United Nations Economic Commission for
Europe.

https://unece.org/media/press/386127

Vibhuti, G., Jyoti, G., Kapil. G., Nagoor, S., & Shantanu, S. (2023). Steel decarbonisation in
India. Institute for Energy Economics and Financial Analysis.

https://ieefa.org/resources/steel-decarbonisation-india

WSA. (2021). Fact sheet- Scrap use in the steel industry. Worldsteel Association (WSA).

https://worldsteel.org/wp-content/uploads/Fact-sheet-on-scrap_2021.pdf

WSA. (2021). Fact sheet- Electrolysis in ironmaking. Worldsteel Association (WSA).

https://worldsteel.org/wp-content/uploads/Fact-sheet-Electrolysis-in-ironmaking.pdf

WSA. (2023). About steel- How is steel made? Worldsteel Association (WSA).

https://worldsteel.org/about-steel/about-steel/

WTO. (2022). Trade and climate change information brief n°7- Decarbonization standards and
the iron and steel sector: how can the WTO support greater coherence? World Trade

Organization (WTO).

21


https://www.thyssenkrupp.com/en/newsroom/press-releases/pressdetailpage/climate-neutral-future-of-steel-production--real-world-laboratory-of-the-energy-transition-h2stahl-project-to-start-at-duisburg-site-of-thyssenkrupp-steel-129078
https://www.thyssenkrupp.com/en/newsroom/press-releases/pressdetailpage/climate-neutral-future-of-steel-production--real-world-laboratory-of-the-energy-transition-h2stahl-project-to-start-at-duisburg-site-of-thyssenkrupp-steel-129078
https://www.thyssenkrupp.com/en/newsroom/press-releases/pressdetailpage/climate-neutral-future-of-steel-production--real-world-laboratory-of-the-energy-transition-h2stahl-project-to-start-at-duisburg-site-of-thyssenkrupp-steel-129078
https://www.tatasteelnederland.com/en/Green-steel-and-sustainability/Co2-neutral-steel
https://www.unido.org/news/seven-key-governments-generate-demand-cement-and-steel-decarbonization-technologies-unido-led-green-public-procurement-campaign
https://www.unido.org/news/seven-key-governments-generate-demand-cement-and-steel-decarbonization-technologies-unido-led-green-public-procurement-campaign
https://unece.org/media/press/386127
https://ieefa.org/resources/steel-decarbonisation-india
https://worldsteel.org/wp-content/uploads/Fact-sheet-on-scrap_2021.pdf
https://worldsteel.org/wp-content/uploads/Fact-sheet-Electrolysis-in-ironmaking.pdf
https://worldsteel.org/about-steel/about-steel/

46.

https://www.wto.org/english/tratop_e/envir_e/trade-climate-change info_brief no7_e.pdf

WTO. (2023). Steel standards principles. World Trade Organization (WTO).

https://www.wto.org/english/tratop_e/envir_e/steel_standards_principles_e.pdf
WEEF. (2024). 95 members send world's largest clean demand signal for emerging climate
technologies. The world economic forum.

https://www.weforum.org/impact/first-movers-coalition-worlds-largest-clean-demand-signal -

climate-technologies/

22


https://www.wto.org/english/tratop_e/envir_e/trade-climate-change_info_brief_no7_e.pdf
https://www.wto.org/english/tratop_e/envir_e/steel_standards_principles_e.pdf
https://www.weforum.org/impact/first-movers-coalition-worlds-largest-clean-demand-signal-climate-technologies/
https://www.weforum.org/impact/first-movers-coalition-worlds-largest-clean-demand-signal-climate-technologies/

