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1. 12 - X| LB /st Huagle
EHA S

SHALR|7L mt2|@ ™ (Paris Agreement)S Ol = USKX| O{E= HZLAHO| MEt Il HMES EO|SH=Lio| EIICE
HUGAE HiESH= EtAL| A2 L HCNSICE 20| HZAISS Adst WS 10| X|7= QHEE + gICh 23 E1 M0
MEH HZUAIE Az i ESHs 2ATIAE ™ MA| BHEZL| 7% & AHXIBLCE Ol= MIAIO|A M| HI|ZE EtAS B oI HiEStH=
ol A HiEZut StHE= X[CR, SHX|T CHE AMAEFE0| M=ZH{ZE7|=(zero-emission technology)E T2to| E6H=

SIE0lE HYREO| SATA MBS T2 ASHLL,
Hzte. 20| CO, X HiETE 200042

HYAA= X7 2=t 1.5°C | X0 2R
HHQ MZ B20f| TILMO{OF ot HL L Bt H%J

Hlwsl & B SI7HYCE. 2R MURES S50 7t WE SECH.
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B coiviszcios B orppg aae B Do B IPCCol REtts A2
H: T HIEY H0IES 9 BAU AlLIR|RE ELATOHE emissions intensity: A, B, HAtS So| Ehel B Bt IS, J2|1 Ciet A Yol
AU Aol KXISHE BIEE 2712 CO, B S2E A0 J0ICt AMOIATIZIR(EA) UHE A2 2 PCC B2 £ 20199 01% B2ALHI} Aor
s =]

Ste 2AA HIEHE B0 F = 2o 2, IEA 2
IEA 2020, IPCC 2023).

22 WMz AlUe[e A=E, IPCC BuAMo 242t 1.5% Z=0] 2f2f 2AHMUCHEA: World Steel HIOE,

LWang (2021) Of| =S, HAL 20| 2ATIA BIEZ2 A 4.12Gt CO,e0|CH 0= J|Ef ZHHHIE (Scope 3)2 YR IEIStLE MEH M2 A2 HIEH S 2 Ml ATk T A7
2HTIA AZHHIS22 59 4/- 6.6 Gt CO,eq (Dhakal 2], 2022). OICH TH2tM HZER0| HiZEsts 247tA= T M| HIS2Ee| &4 7900|0, MEF 12 DpHoA LSt = DlErS
ISHSIH Ol= O &7fstCh

2Rhodium Group (Rivera 2[,2022, p2) off 23, |2 3:H(2017~2020) 7t 2= ™ MA| 24 7tA S 7% S BiECE

3As per IPCC (Bashmakov @], 2022): 0| [} 251, Hzhg 20| @ A7LA HIZ S 2000~201060] & 5.629%, 2010~2019%01 & 2.28% S7FACY.

4|PCC (Bashmakov 2,2022).

ST IS CIOIE: (HIH HAIE ST e x sl EAl2 é%‘t%* Hee)e EUZ 2 ME Yol Bt siEe gt £M: World Steel Fl0|E (2022a).

SBAU Z2&= World Steel (2] EEATIOFE @t |EA ©f STEP(?! HM RX|) Z22(2020)E &6t0 AESEACE

T HHEY 2R 9 STEP 22 33 Al 22 A S| viE S7tM £2H5 2o World Steel (2022a)0l 4 &Zot MIE HAIE EtAF T = HISHK| o= O 2 ZHFSIQUCE &
SRS O 22| = CIO|EEX ACH, 0] et B oy siE-E 7t 4 oLt 2o Y2 AlLt2|L 2h H|uo| SFe ECf

9|
sUlX|Z =9l 7|S7|= IEA Net Zero pathway (2021) S &=otRCH
°IPCC 1.5°C Z29 7127[= IPCC B M(2023)0ll A5 2019~20304 48% 2425, 2019~20501 99% ZH2S AlLI2| 20| 2SI


https://doi.org/10.1038/s41467-021-22245-6
https://www.ipcc.ch/report/ar6/wg3/
https://rhg.com/wp-content/uploads/2022/12/Global-Greenhouse-Gas-Emissions-1990-2020-and-Preliminary-2021-Estimates.pdf
https://www.ipcc.ch/report/ar6/wg3/downloads/report/IPCC_AR6_WGIII_Chapter11.pdf
https://www.ipcc.ch/report/ar6/wg3/downloads/report/IPCC_AR6_WGIII_Chapter11.pdf
https://worldsteel.org/steel-topics/sustainability/sustainability-indicators/
https://worldsteel.org/steel-topics/sustainability/sustainability-indicators/
https://www.iea.org/reports/iron-and-steel-technology-roadmap
https://worldsteel.org/steel-topics/sustainability/sustainability-indicators/
https://www.iea.org/reports/net-zero-by-2050
https://www.ipcc.ch/report/sixth-assessment-report-cycle/
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A2 +HE S, EtAHIEY STME E3ED oL, JHEY 0SS BH oHs| X2 WA HiEY FHE
TESIX| RFCE =HOIUXIZIF(IEA)S] 20209 F HX QX AILrEIQ(STEPS)Oﬂ Z7{5t0] BAU AlLt2|RE FHotH,
HZYUA Q| Bt HIEYS YO T EIASY AZHE 2|7t H WO 2 Helrt,

B2 o7t 2+E HASE ZR0IM ZojE AR o HEICh HELATL XHELE 7|SHETE 1.5°C 2ERolM Y E
7k540l %0151, O|E Tt2I317| ol B UAI= OIS ST HetE LR 2 oA €Lk,

HZAAZE 2030 7K d2 3 3
J7tel HME 2019~2030'—=|01| 24~37%, T2 ALE0|| [HE 7HHEE e Al Z[CH 49% A= HL A0l 2+t ACH
JeLt EZA IR E2 2030 SHQ| A[Ge2 2/Het 2| 205088 SEZ 4= 323 MAlsta ULt

TH 2= T 12 s ANER, 20300 BZAATE HEtA Z20|A L0kt O|Est=X] 2E0{FC} BAU Z 2 (XA
M)etIEAS| UIKIE HE (=M M) Zke| 1|2|= 2030'H0] =M CO, 1Gt0| ‘Hi=Ch 2030 HZ A BAU 7|&E EtA HEZS
IEA B U2 H2E WE= FREL} 42% H0, IPCCel 1. 5°c LI5S QI3 EEtA AZE 2= A2 96% Lt
HULAE A, 2HO 2 Wakg E0{0F = O|RCH EZYUAQ HiE2 %2 £4 A 2t J7HI27| S7tst 2tZ0|Lt ZHIHEA|
Z2sljoF Btot, CEO, EXtAL, HMUCHKLS 0| Al 25| HSdHoF Bt

F-".”-

A5 S00F E RY2 I NS4 Hioh F=HX| Rt ULt HAMHS| HEts F2E LIE
10

oo AES| ol =2 Z 0|8 HEA(Caroline Ashley, 2023. 2)

1 |EA, 2021; E3G, (Yu 2, 2021); IDDRI, (Bataille 2/, 2021); MPP, 2021 (MPP & 42| 7|Z¢ £ = 2019140] Ol 2020)),



https://www.iea.org/reports/net-zero-by-2050
https://www.e3g.org/publications/1-5c-steel-decarbonising-the-steel-sector-in-paris-compatible-pathways/
http://netzerosteel.org/wp-content/uploads/pdf/net_zero_steel_report.pdf
https://missionpossiblepartnership.org/wp-content/uploads/2021/10/MPP-Steel-Transition-Strategy-2021.pdf
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MEE gl= BZo| D[2HE Aot H, M S| ME LAS ofsisHof otCt. T M7 B MZF2l 70%= 1ZE 0|83l M=st=

HAT: 2O —

1Xt BZ(primary steel)2 2. 1k} HZ2 M M|AH| 3977 ®ME A0 MEE 7|8t 122 Ed) oHE0] XLt
1IXp HZ2 ditxoz NE-HME HAo2 MASICE NE(HIYME 4EE UtEs 82) ME(Basic Oxygen Furnace:
W20|M ST =S Fof %¢%§ M5t ZEH= ttes = YAo[Ch 1A+ B9l MxE ™2 CHA
HA2 Qord 4 =0, 2 (1THA|) - M=z FH|(2THA) - MM (3THA|) - MIZH(4THA|) - O 2| (5THA|)o|CE

O] 2HHOl|M MEte| HAo| ZQSICE 1THA0M REEH (20| H= MEHO| MZEICE 2EHA0M HEEH2 F3A(cokes: 7tHF
HEfo MELS N20|M EFY| EEE S22 MAHstL Hol2| "2 Th=E )7t EICh 3THA0 M= ’SZ 2HS7| 23 1201 A
AL ko] IATL HAEICE D20 D20 2I3AE HEAMI stothg S PO H MM M4AE HOUD &k =2
| AEHO| H(iron)E THE=L|, 0| MAoO|2} BCE MAS 4ttA|of A ME20| S0{7t Z(steel)2 2 H:|°|. SERA|Of| A AYE T}
OrR2] ZAS HM EsHelCh

HEElmetallurgical coal)2 9UHN(EEE)2 AHA=EH(thermal coal)=Ct
NEHS| MEtoz  ‘MZAEP ‘HZE [FAEEPO|2t B2\ SOk ™ MA A7t
MEF MAL2Fo| of 23%7f °._JE'.5_PQ§ ALEE Ef 2 ARE iR 22 HZAAAI}
AH|otCt, }ZEL2 NE otof|A| HAMS =0[= FROIX **QPH SEf Q!
HIMo|M MAE HoLlE= A HgsS ?_HZL D20 S02t H=ES0|
FUHXL2{ 12 St2EE Btot 2| X| RSt X|X[ot= S,

LHIl tEs Sl MEA S IRE B/

12 |EA (2022b, p66)

Alof|

e

tot GE

41 H[0]E4(2023H YTIOIE)


https://globalenergymonitor.org/projects/global-steel-plant-tracker/
https://iea.blob.core.windows.net/assets/91982b4e-26dc-41d5-88b1-4c47ea436882/Coal2022.pdf
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https://missionpossiblepartnership.org/wp-content/uploads/2021/10/MPP-Steel-Transition-Strategy-2021.pdf
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B 2HTtA HIE2 MEIZLMO|M AZHEIL RO = & MEIS MZ5t= DM 23| HIEHO| TH7| S22 YEE|Y|
WEZO0[CE ZHALXIZ|F(IEA) 2022 2o 25tH H=ZEr Mz Al SEE= HE2 HZH1 Gt COet 2 FMEICE O[FA|
M=zE H=E UREES HBAS SSECLY 2Lt NAEZ e 20N S E4XQl XA=S0| HASE MEF 7|8 HE|

=
Eta HIZEZ0ll= o|2{et HEt HiZZF0| thA UCE O] 1 Gt CO,e2| HIEHS C{oHH, N2-MZ WA|O| EtAHIEZF Lot AHLIA|
SIFetLt.

Of%H| Bt iES M Ciotw, Pals ME-FE WA o3 B MMOR ®7H4.2 Gt CO,evt HEEICkT £HY
21oD, Ol MNP HH| SAUTFA M| 90%0l SISt 3t Ol TE 40N B, N2 WA KMol SrAZo}

o}
HZ 1E ¢ F2{3CO, E0| Y=Ct= AS 2Oo|tct, &
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From World Steel 2022a and 2022b

15SBHP (2023. 4. 24.0] &=

16 GEM (Swalec, 2022, p19) and EMBER (Campbell, 2023). 211X (p10)0fl 2|5tH, “IEAE= 23 A A
O 2 ZMBI0, 0= IPCC2| 20 X2 3| 4=(GWP) S M &3l CO,2| 82.5H1 2 SHASIEH A7t 8
+X|2CH1GtCOe O BS 4= AUCL

7 Global Energy Monitor (Swalec, 2022)0l 2, 20213 N2-H2 24| HZF A2kt Met MAtaksS NefAs of, B0 A=E 8l RIREH/HIE 28 (222 o 84%
£ AD%t= o= YA ECE

80| K= AEIRX|7F GEM (Swalec, 2022) and World Steel (2022a). S 2X XI2Z 7|81 2 £HTH Z0|CH AEQIX|=
NE2-M2 g HEO W iE2(2.32t CO,/1t ) S C2|H2 AL8St, of7]of T MA D2-H2 WAl B dit2 9ld 16t
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https://worldsteel.org/wp-content/uploads/Sustainability-Indicators-2022-report.pdf
https://worldsteel.org/steel-topics/statistics/world-steel-in-figures-2022/
https://www.bhp.com/what-we-do/products/metallurgical-coal
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https://globalenergymonitor.org/wp-content/uploads/2022/06/GEM_SteelPlants2022.pdf
https://globalenergymonitor.org/wp-content/uploads/2022/06/GEM_SteelPlants2022.pdf
https://worldsteel.org/wp-content/uploads/Sustainability-Indicators-2022-report.pdf
http://World Steel
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https://worldsteel.org/wp-content/uploads/Sustainability-Indicators-2022-report.pdf
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http://netzerosteel.org/wp-content/uploads/pdf/net_zero_steel_report.pdf
https://www.iea.org/data-and-statistics/data-tools/etp-clean-energy-technology-guide?selectedVCStep=Production&selectedSector=Iron+and+steel
https://www.renewable-ei.org/en/activities/reports/20221118.php
http://netzerosteel.org/wp-content/uploads/pdf/net_zero_steel_report.pdf
http://netzerosteel.org/wp-content/uploads/pdf/net_zero_steel_report.pdf
https://www.cell.com/joule/pdf/S2542-4351(21)00095-7.pdf
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https://forourclimate.org/hubfs/%5BCREA-SFOC%5D%20Unveiling%20the%20Truth%20Behind%20Blast%20Furnace%20Pollution_South%20Korea%20(ENG).pdf
https://cer.org.za/wp-content/uploads/2019/05/AMSA-Full-Disclosure-5-web-1.pdf
https://www.business-humanrights.org/en/latest-news/so-africa-arcelormittal-criminally-charged-for-environmental-pollution-company-comments/
https://cer.org.za/news/activists-push-dirty-steel-giant-arcelormittal-sa-to-stop-pollution-and-accelerate-transition-to-green-steel
https://www.theguardian.com/us-news/2023/apr/19/us-air-pollution-unhealthy-levels-smog-soot-california
https://www.canarymedia.com/articles/clean-energy-manufacturing/green-steel-could-help-rebuild-americas-rust-belt
https://ohiorivervalleyinstitute.org/green-steel-in-the-ohio-river-valley-the-timing-is-right-for-the-rebirth-of-a-clean-green-steel-industry/
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https://globalenergymonitor.org/projects/global-steel-plant-tracker/
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https://www.agora-energiewende.de/en/publications/global-steel-at-a-crossroads/
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https://www.nwitimes.com/news/local/business/cleveland-cliffs-to-reline-blast-furnace-in-2025/article_25131a98-ffdf-11ed-8393-7f5bd7ca2248.html?utm_campaign=snd-autopilot&utm_medium=social&utm_source=twitter_nwi
https://ieefa.org/resources/arcelormittal-green-steel-europe-blast-furnaces-india
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