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1a 2050

derurgi
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representa mas de un 10% del PIB
Emplea a mas de 5000 trabajadores

El sector siderurgico en Asturias
“Directo
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Las Rutas de Fabricacién del Acero W 4 oS vy

¢QUE ES LA REDUCCION DE MINERALES?

Un proceso que consiste en modificar la naturaleza quimica de los
minerales para separar el metal de sus compuestos sulfuricos, oxidos,

silicatos o carbonatos.

Estos métodos dependen mucho del tipo de su composicion
quimica.

Precisamos de un agente reductor por ejemplo C,H2, Gas Natural

COMPROMISO
= Asturias xxi
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Proceso de Reduccién Directa del Hierro (DRI)
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Las Rutas de Fabricacion del Acero Il /(5200

+ El término reduccién directa denomina aquellos procesos de estado sélido que reducen los 6xidos de hierro a la forma de
hierro metalico a temperaturas por debajo del punto de fusion del hierro
» El hierro de reduccion directa, también denominado esponja de hierro, se produce a partir de mineral de hierro
preparado en forma de terrones, granulos o finos, que se transforma en hierro en contacto con un gas reductor
* Mediante reacciones de reduccion el mineral de hierro se ve liberado del oxigeno que contiene dando como producto de
las mismas hierro metalico, CO2 y/o agua. Estas reacciones de réduccién’requieren de la participacion de CO y/o H2
actuando como gases reductores. 4
3Fe,0; + H, = 2Fe;0, + H,0
3Fe,0; + CO — 2Fe;0, + CO, '

L DB Fe;0, + H, = 3Fe0 + H,0
Fes0, + CO - 3Fe0 + CO, B

FeO + CO - Fe + CO, p —_ FeO + H, = Fe + H,0

o : 5 - - ‘ ' Ecuacion 2: Reacciones de reduccion con hidrogeno.
Ecuacion 1: Reacciones de reduccion con monoxido de carbono.

« El hidrogeno y el CO requeridos para que tengan lugar estas reacciones se obtienen mediante un proceso de reformado de gas
que tiene lugar en el conducto de entrada de gas de proceso al reactor y también en el interior de este.

» Los gases a partir de los cuales se obtiene el gas reformado pueden ser varios: gas natural, gas de cok e hidrégeno.

@® www.compromisoasturiasxxi.es



La Siderurgia en Asturias b ,&g’tﬁrﬁ;g‘ ';;2,

@® www.compromisoasturiasxxi.es



Las Rutas de Fabricacién del Acero W 4 oS vy

Chatarra Innovative DRI
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Standard Midrex Scheme

Shaft
Furnace

COMPROMISO
—Asturlas XXI

Midrex is a close loop process:
60-65% of top gas is recycled to
the process, and 30-35% is used
as the fuel.
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2 mtpa Suez Steel, Egypt
Height: 38 m
Weight: 507 t
OD: 9.76 m
ID: 6 m

2 mtpa shaft for Emirates Steel
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¥ Erectricity inputs

Source: JRC
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Legend:

ﬁco; emission (1(01 steel)
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O Natal gas Main
¥ Bectncy energy
\‘ Coke overVBF/BOF gas
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ﬂo 1-03
o 59 4.
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Electric arc furnace
1500°C
‘ I ﬁcol emission (tCO,/t steel)
y : & Natural gas oy
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Source: JRC
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Intensidad de Emisiones. W s e

- B India
& China
- w 25
Production Route 5
o 2 Russia Ukraine Japan
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&
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Crude steel production 2019 Share of BF-BOF steel production
Source: JRC based on (CRU, 2021) and (World Steel Association, 2020)

Tons CO2/Ton steel

0,5

BF/BOF DRI (NG)+EAF DRI Scrap+EAF DRI (H2)+EAF
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Crude steel production 2019 Share of BF-BOF steel production

Source: JRC based on (CRU, 2021) and (World Steel Association, 2020)

| g CTE
EU no es el mas contaminante. CHINA va a hacer algo?
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2022 Total production of crude steel (thousand tonnes)

© 2023 World Steel Association
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2017
CHINA : : . ) e
1893
* A partir de la década de los 90 el despegue de la e L — kil el
economia China, impulsa a este pais como uno de los ittt i rducion s more it e I
. years, witl ina dominating since the turm century.
mayores productores y consumidores de acero en el . =
mundo.
+ Elsector pasa a ser “semi liberalizado". =
S ame
* China pasa a ser mayor importador de hierro y carbdn o . 4 e
siderurgico. 8527 ' ’ —— e -
o “‘ steel demand saw . S
INDIA I e e
. . L L . . During this tima. the USSR bocama thé Tho global fnancial Crisis resulted in an
* Crecimiento de la economia del pais: inversiones en @ sz e e B o R
. e e © @ i;;"?_g stoel production foll by lass than 1 YoY.
infraestructuras =0 "= R e o
s . .- . SOUNCE W o \% 1:2n tl’m China
» Tecnologias de fabricacién diversas & & & & & & & ey gy & & &
EUROPA
+ Cambio modelo de produccién: Acero Verde W L rias X

Steel Production by Country - 1967/2021 (youtube.com)
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13° PLAN QUINQUENAL CHINO 2016 - 2020
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withhigh 2%, | wi 5
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Crude Steel Production by Country
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La industria siderurgica de la Union Europea: de
Nacional a una Industria Continental

1951 CECA. Comunidad Europea del Aceroy el Carbén
/o O\
No pasaran
1997 Arbed Aquired 35% of Arcelaria | Spain
Luxembourg
Usinor Acquired 75% of C. France
1998 Sambre Belgium
Thyssen and Krupp Thyssen Krupp Germany
1999 British Steel pic and | Corus United Kingdom
Hooaovens Netherlands
Arcelaria Arcelor France
2001 Arbed Spain
Usinor Luxembourg

Arcelor, Tata, SSAB, Thyssen, Salzgitter AG
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Blast Furnace & Electric Arc Furnace

Ma of EU Steel e © w0 Basic Oxygen Furnace
production sites EE .

ROMANA

0 BlastFurnace & Basic Oxygen Furnace

wairna ©
0 Blast Furnace only
-

woroas

0 e e e

n oot Q)

A o )
Electric ArcFUrnace

BUAGARIA

sPAN

= - B AR NI
—. Y wQ Ou—n - n;‘éi.,\m 7

O ,.°.a . O
cxuruc rA‘\. 2 OrA.,

0 D -~ Q) Bt Bacad , casan " O

= 8%.,. =y o= O

o reer. o A

awn® on e

© ot s hosnpely SR
o Sl e W WO

=]

www.compromisoasturiasxxi.es



COMPROMISO

La Siderurgia en Europa Asturias xXi

Produccion de Acero en Europa - Ruta & Pais

Steel facilities

La produccion de acero en EU esta dominada por unos pocos paises: Ps o ;
. . 0 Integrated route (BF/BOF)
Alernanla 56% e ; e ——
 ltalia 15% 3 -
. . . @ Downstream processing
* Francia 8% ; g Capacity (1 000 t/year)
« Espana 8% o ° ®:‘ . b <2500
v ks o ® >2500-5000
56% - Ruta Primaria hen S : ] i @ >5000-7500
44% - Ruta mediante Reciclado : A B B
: Nt Sons .»7503':0000
'o . o ._ ‘. .
35 100 200 km
S | ) . 4 . > 10000 - 11 600
23
c
_90_- 5 20
g ‘_E’ 12 11 .‘ 5 .
:3 9@ o ‘
3 2 2 2 1 1 02L& |, dg
H = o= = =5 _@ - @
| T

® L D @ o )
& &é“ .,\Q'be &\@O 3 A (\\.&o‘ IS & & b@e, e
& T TS @ W of . .
A s O »
1) / 8 0/ mBOF MEAF ” A
68 Y 5 0 0 250 5S00k
Source JRC based on (World Steel Association, 2021a) JRUEIGL 2021 | © EuroGeographics for the administrative boundanes T

Source: JRCEnergy and Industry Geography Lab based on (Steel Institute VDEh, 2019)
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2006 Creacion del mayor grupo mundial del ACERO "_E ¥
L Arcaloritial
4 5
2001 Fusidon Aceralia - Arbed - Usinor t‘)urcelor
Creacion de ACERALIA CORPORACION SIDERURGICA Y alianza estralégica con -
1997 el Grupo ARBED. Integracion de ARISTRAIN en Espana. Parlicipacion mayoritaria @
en Belgo-Mineira y adquisicion de UCIN
1904 Constitucion de C5I Corporacion Siderirgica, por la puesta en valor de los activos :
rentables de Corporacién de fa Siderurgia Integral. Inicio su actividad en 1935 CS]
- :
1891 Constitucion de la CORPORACION DE LA SIDERURGIAINTEGRAL o
¥
. I : . 1
1973 ENSIDESA
1902 Fundacion de AHV W | abzorbe UNINSA
: [)

1966 | Creacion de UNWSAW

SociEnap METALURGICA

3

= ) 3 T " Duro-FerGurra

I 587 - Fundacian de
HA HH Fdtarlca di
N Miarro y Acero Bifaao

f=

']:&'. _ Jity
i T T
_;' 1848 - Fundacion de 5.13.1-5 - Fundackon de
| Sta. Arra g Boketa Mira, Sra de/
Carman

T8E0 - Fundacion de
Fabrice oe Warced

= = a1 1 =Ty, r ey
fabrica Fabrica
La Vizcaya La theris
1
T4 37 "

w_ |
1950 | Fundacion de ENSIEIESA‘.qr

|& 1 1

ALBUM DE PERFILES

18450 - Fundacion de 1857 - Fundacion de 1 {1880} - Fundacion de

Fabrica de Mieres Fohrica oe La Feigusra _' Fabrica oo Morsga

@® www.compromisoasturiasxxi.es

W rias X
CAMPANEROS (youtube.com)




El Consumo de Acero L it

PIB per capita y consumo aparente de Acero

El Consumo Aparente de Acero per capita:

o Stage 1 Stage2 | - Stage 3 Cantidad de acero consumida por persona en una
' ' Republic region o pais especifico.
600 sy Indicador clave para evaluar los patrones de
Canada consumo de acero a nivel mundial
500
! Turkey : Germany Un aumento del consumo de acero por persona

us. “implica”

 Desarrollo de infraestructuras

g

Bal :
! Mexico Folands
Portugal

* Manufacturay Exportacion

N
3
-
=
o
i

- Romania
Brazil | e i
Greece |

Apparent steel consumption (kg/capita)
&
3

100 ]
K92 Moroccs Hirca! § -
Bangladesn : - ¥ 5
0 10,000 20,000 30,000 40,000 50,000 60,000 CES?:G Europa A umen tando su

% :
GDP/capita () 13 produccion de acero:

[ Fuente: World Bank — World Steel ]
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El Consumo de Acero L it

PIB per capita y consumo aparente de Acero

million tonnes y-0-y growth rates, %

T Stage 1 { Stage2 | Stage 3 Regions 2023 2024(f) 2025() 2023 2024(f) 2025 (f)
! I L2ecn
"g_ : ! Republic European Union (27) & United Kingdom 1368 1407 1481 -10.0 2.9 53
8 ; - Otrer carope ‘ s 377 40.1 500 o1 3.1
“;-D 600 i Japan Russia & other CIS + Ukraine 56.1 584 589 8.6 4.1 0.8
< ; USMCA 1317 1336 1362  -1.0 14 19
= . ) Canade Central and South America 457 455 468 0.9 -0.5 28
© 500 : : Africa 350 369 385 17 5.4 44
£ - ; Rl Middle East 549 572 587  -04 4.1 26
£ N : aly oy Asia and Oceania 12585 12731 12819 -1.0 12 0.7
a 0 : us. World 17630 17931 18152 -1 17 12
& i gl World excl. China 8673 8974 9284 13 35 35
Y 300 i — o Spain Developed Economies 3504 3642 37441 -4.2 13 2.7
o | Vtesico Poland Netheriands China 8957 8957 8867  -33 0.0 1.0
é Fazakhey Portugal | Em. and Dev. Economies excl. China 5079 5332 5543 5.5 5.0 4.0
o 200 : : R ASEAN (5) 734 759 792 1.1 35 43
S B omene MENA 693 726 748 22 47 3.0
- - Greece
3 100 South | -
2_ K Morocco Afr :a‘l '
e | : ¢ Esta Europa Aumentando su produccion
0 10,000 20,000 30,000 40,000 50,000 60,000 de acero?
GDP/capita (S) 13

[ Fuente: World Bank — World Steel ]
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2012 2022

Apparent steel use (finished steel products)

Apparent steel use (finished steel products)
World total: 1 445 million tonnes

World total: 1 781 million tonnes

Other Europe
3.0%

Russia & other
/ €IS+ Ukrane
41%

Japan
Japan 1%
4.4%
Inda
S.0%

Finished

Finished
steel

steel

Others comprise:
Africa
Middle East

Others comprise:
% South America 3.2% Africa 2.3%
Q'C

South America 2.3%
Australia and New Zealand 0.5% Middle East

2.9% Australia and New Zealand 0.4%

[ Fuente: World Bank — World Steel ]
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3 India

o China
w 25

o .
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-‘é 15 Turkey E
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= USA
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Crude steel production 2019 Share of BF-BOF steel production

Source: JRC based on (CRU, 2021) and (World Steel Association, 2020)
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La industria siderurgica Europea ha de reducir sus

Enhancing the recycling of steel (e.g. scrap in BOF/EAF*) and its by-products, emisiones directas e indirectas de CO2.

Se estima que puede lograr reducciones de las
emisiones de CO2 del 80-95% en 2050

Pathways/
Groups

El cambio no es instantaneo es un proceso iterativo
gue requerira ajustes y una transicion gestionada
entre fases

Description
+ SMART CARBON USAGE (SCU)

::m/’ s + CARBON DIRECT AVOIDANCE (CDA)

PEM, STEPWISE, Torero

www.compromisoasturiasxxi.es
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Mt CO,
350 |
@ Business as usual: crude
300 . steel production forecast
266 .“‘: i and €O, intensity on 2015
250 250 b " level
T i ! b Ongoing retrofit of existing
200 ‘ facilities, with constant EAF
1m share and best practice
- sharing
150 ; € Current projects with low-
107 CO, energy (electricity and
100 [ 5% | gas)
& ; - ,m,{' d e Alternative pathways with
50 e low-CO,energy — upper (d)
and lower (e) boundary
0
2015 2040 2050
Crude Steel
production 197 166 179 188 200
[Mt crude steel)

@® www.compromisoasturiasxxi.es



Descarbonizacion en Europa — K;ttprﬁ gg‘ l)i)%

« La UE tiene el objetivo de reduccion de un 55% de emisiones en el afho 2030 y llegar a ser el primer continente sin
emisiones en 2055

» El sector del acero esta considerado como un elemento estratégico dentro de la UE:
v'Responsable del 5% de las emisiones del Continente.
v Emplea a mas de 330.000 personas
v Genera un mercado de 29.000 Mill €/afo

« El acero es un material altamente “circular”. Alrededor del 85% del acero de uso final es reutilizable, reduciendo las

emisiones: maximizar el uso de acero reciclado

* Tendencia de cambio de procesos con menos emisiones: DRI+H2 & CCS

« Acero bajo en CO2 tiene un mayor coste actual. El uso combinado de Hidrogeno y Energias renovables seran las variables

fundamentales que afecten el OpEx.

+ Objetivo de coste 2050 H-DRI es un 60% mas barato que en la actualidad

@® www.compromisoasturiasxxi.es




Descarbonizacion en Europa

Key measures on demand

Recap: European steel industry
Policy actions to support the business case

Input challenges:
.p Tem"dogn-,ges pl Huﬂﬂﬂ The European steel sector:
: : I « €170 bn gross value
+ Technologyand - not yet ready. l
=l gy _@ . - Cost & availability of i I i added to the EU economy
digitalisation s laan enirezy (it I | ) - 1.3% of EU GDP
Industrial Technology + * 500 production sites in 23 MS
Roadmaps; Digital for G 70 stae) 'lqu “"r'res -80-95% CO + 330.000 direct job
o_a maps; Digital for Green 3-5x more el Gﬂy), - ; 2 ) - HTBC JO S
Alliance » Lack of skils emissions « 2.6 million indirect jobs
« Raw materials sz by 2050 * 200 mill YCO, emissions (ca.
European Raw LN 5 (Eurofer roadmap) 5% of EU emissions)
Materials Alliance
+ Clean & =
affordable energy Competitiveness challenge:
e Investment challenge:
(electricity and hydrogen) High investment nee:sgznd R o o
«  Skills 'glo yback periods threat of dumping due to
ng.pa P overcapacities

Pact for skills (ESSA), f?i

Social Dialogue

Covering investment needs Actions at international level

+ RRF » Trade defence

*  MFF (ETS innovation fund, Horizon Europe/Clean Steel (prolongation of steel safeguards, anti-subsidy
Partnership, InvestEU) cases) . _

*  Private markets (Sustainable Finance Taxonomy) * International cooperation on

. EIB decarbonisation of industry

* National budgets » Carbon Border Adjustment

Mechanism

@® www.compromisoasturiasxxi.es

side
Carbon contracts for
difference
Eco-design for
Sustainable Products
(carbon accounting through the
life-cycle) = e.g. clean car
Green public
procurement

- to mainstream green steel
purchasing by public buyers

Standardisation
(e.g. clean steel)

Collaborative
policy-making

Governance through
ecosystems
High-Level Group

energy-intensive industries
Industrial Alliances

CEEAG and IPCEls
(hydrogen, low-carbon industry)

Sz

- %

m European
Commission
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Descarbonizacion Europea — ACSOtT_IPrF; ; g l)z)%

EUROFER ‘ Key steel low-CO, projects

THE EUROPEAN STEEL ASSOCIATION LOW-C02 Emissions |ndu5tl‘\[

Circular Economy (CE) {

Carbon Direct Avoidance (CDA) Norttten
Mo | Faha
H,-based metallurgy Ll

Proces Integration o

Raste
Smart Carbon Usage (SCU) (B o]
bl
Laropon valorisation/Lu -

Carbon Caglur_e and Storage CCS*
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Las Palancas del Cambio — Asturias xxi

) 'EST' = Barriers for the Decarbonisation Transformation

European Steel Technelogy Plattorm

*Reliable, predictable policy framework supporting the transformation
*Global level playing field

*Renewable Energy (electricity)

*SU pp|\/ Unavoidable Hydrogen Ladder
* Affordability BWY = ) Gt 3l )
R () s oY e o) e )
° H d rogen \ (Long-haus aviation” | [ Coastat and river vessels | (Remote trains | (Vintage vehicees” | (Local CO2 remediatn |
y g ) ) \ [Mextum-nant aviation* | (Long distance trucks and coaches | (High-temperature indussrai heat |
* Supply & Infrastructure (pipelines) D o) o ) oo s ) (s ) v ) 5)
- _-‘ ‘ (Ut aviaion) [Rurat trains ) (Regional trucks ) (1MiaLow-temperature indusirial heat | (Domesti heating |
. Afforda b|||ty _‘,“ [Metro trains and buses ) (H2FC cars ) [Lrtoan detvery ) (2 and 3-wheeiers | (Buik e-tueis ) (Power system balancing |

. . Un-compeliiive
®
RlSk Sharlng * Vi ammonia or e-fusl rather than H2 ges or liquid Source Letrexch Associates (concept creat Agran HelEnergy Cites)

* Robust business case for low carbon steel production (CAPEX+OPEX)
* Mile stone approach from technology development to market roll-out

*Work force empowerment and talent recruiting

*Development and implementation of digital solutions

10 July 2023 I
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Mercado - Ayudas Publicas EU — /&:S?tTJPI'F;; g l)z)%

Green state aid for steelmakers in Europe*

i La estructura de financiacion por pais es desproporcionada con
A | | Hzgreen steel respecto a la produccién de acero.
ArcelorMittal .
7 mbzﬂmmm €250 min
[&’E‘E" €1,300 min Alemania es el pais mas activo a la hora de proporcionar financiaciéon
e;"a"*'g:““ ‘ SWEDEN \Y% representa hasta el 70% de todos los proyectos de apoyo
@ A anunciados.
thyssenkrupp | ArcelorMittal
» S [ by
T [ wuéuk | [€2:000 min ) Gsa Los gobiernos europeos planean asignar ayuda en diferentes formas:
€580mii 7] l . (przemeee subvenciones directas, préstamos blandos, compensaciones OPEX.
A GERMANY €1,000 min . . .
Arceorhtol BELGIUM La CE asume que todas las medidas de apoyo contribuiran a la
I < @ussml consecuciéon de la Estrategia del Hidrégeno de la UE: el Pacto Verde
€850 min FRANCE SLOVAKIA *——] .
A e Europeoy el Plan REPowerEU
A A &z €300 min
ArcelorMitial ArcelorMittal =
SPAIN = e wo sl [ ] PRENERS
€450 min €280 min €2,600 min ApPROVED
13% otHer
/R qw DISCUSSED
ArcelorMittal TATA STEEL FINANCING COMPROMISO
28% 6% _— Asturias xxi
Governmental ¥ ..
decarbonization |\ [ jurerTmas decarbonization :Beneficia al sector Europeo las ayudas?
aid f aid
9%
) /é by company* 2 by status
< ®
S e thyssenkrupp
25% 19% FINANGING
*Janvary 2023 - March 2024 Data source: European Commission, mass-media, GMK Center calculations o GMK
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Descarbonizacion en Europa — K;tﬁprigg ';;2.

ARCELOR MITTAL

ArcelorMittal roadmap to low-emissions steelmaking

INCREASE USE OF SCRAP

- e TWO ROUTES: SMART CARBON -
_ O, AND INNOVATIVE DRI st Carbas
; Co w/complementary technologies

Direct Iron Electrolysis

ArcelorMittal

@® www.compromisoasturiasxxi.es



Descarbonizacion en Europa — ACSOtT_IPrF; ;g ';;2,

Our decarbonisation roadmap

Scope 1 Scope 2 Scope 1 Scope 2 Offsetting Carbon
removal
1.5% Carbon in the
Steelmaking atmosphere .
transformation @ °
Energy @ @0

A transformation

9

Increased
B Scrap use
1 2. 3 4 41 5. Sourcing
Announced Announced Announced Further Further Sourcing C clean Carbon P
projects -  projects -  projects-  projectsin  projectsin  clean electricity saquesters
Innovative Innovative  Smart development development electricity Offsetting
DRI-EAF DRI-EAF Carbon + inEurope  ex-Europe D residual
inEurope  in Canada gas injection emissions
Bioenergy/
AC A B C B ABC ABC D CCSwith
steelmaking
as carbon
removal
2030 2050
Net-zero v
Key
A. Steelmaking transformation (footrprint change,
B. Energy transformation (CCUS, hydrogen, bioene
€. Increased scrap use
D. Sourcing clean electricity
E. Offsetting residual emissions

The 2030-2050 waterfall chart displayed above is for illustrative purposes only - Climate Action Report 2 (2021)

@® www.compromisoasturiasxxi.es




Descarbonizacién en Europa W i e
Green Transformation — Comprehensive master plan @

Roadmap to reduce CO, by >30% until 2030 and become a climate neutral steel location by 2045

from 2027
First DR plant with melting units (SAF)
Removal of the first coal-based blast furnace

KUMANEUTRAL

up to 2029 CUMATE-NEUTRAL
2019 Hydrogen ramp-up
Trialling H, use of the first DR plant to 100 % k‘}‘
in the blast furnace t gc;tee|

up to 2030
Removal of the second
coal-based blast furnace before 2045

since 2021
biuemint™ Stee replacement by Complete implementation of the transformation
DR-based Carbon-neutral steel production without coal-based
technology blast fumnaces incl. decarbonization of

the downstream systems

Avoidance of residual CO, emissions,
e.g. through Carbon2Chem® (CCU)

53 | thyssenirupp AG | Investor Relations | May 2024 \YAYAY
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Descarbonizacion en Europa Asturias xxi

NIPPON STEEL

Carbon Neutral Vision 2050 -
present 2030 2050
30% reduction - \
1
2022 2023 .A‘C -'I’I- ld-te-k 1-0 .|e:l : d .A ~203° :
Hirohata EAF N - SEEEVEY nowledg : 1
| i Start studies on & igh-grade steelmaking in EAF Hirohata EAF
\ o 1L stan:c;:::;r:;nercnal shiftto EAF % ™ W W'FR°G "a, — expansion -
5 o 1
‘ High-grade i‘?"ef’ Pl";’duclfga“ of Established Electric v -
ectrical Steel Sheet ;
steel R Furnace Project 2024 0‘ ~~2030 -
producﬁon in Set up a small EAF (of 1
I # A ) Under. 10z/cn size) in the Hasaki Yawata EAF I
large size EA construction| R&D Center and start (replacementof BF) |
" Hydreams SHoeiNBEn :
o’ 2025 2027 Around ~2040
Plan to consistently develop Set up a small DRI 1 lishi
technologies for both large-size Under furnace in the Hasaki Start study for 1 lmEpsl‘:r:::::fon Imple-
| . - i R&D Center and start scale-up I mentation
Hydrogen direct EAFs and reduced iron sl i) technol *
periment i OogY
reduction of production to be used in the I
- EAFs at Hasaki R&D Center ~2030 1
\ iron J Establishing 1
R ——r" h Implementation 1
-£| furnace technology :
From 2008 2026 ~~2030 L
‘ Started R&D process of  Under constructipn of ST demoneration COURSESO I =y
\ nggESO e S L at the Kimitsu #2 BF implementation round ~~2040

Started R&D by using

Mid-scale tests

Eaamny

SuperCOURSESO

Establishing

§5920.4 [BAIN3N UOGIE) JO UOIIEZI|BDY

a pilot plant in - ; Implementation Imple-

Hydrogen Kttt A 2023 (under consideration technology mentation

ini i CO2z emission

injection Verified 22%of ___ Verified33%of | J rgdui“;n .
«.__into BF J €Oz reduction CO2 reduction 1 50% e

Advanced CCS projects I g
Survey on the 1
. ccs . . .
implementation %
. ) ' “)
@ NIPPON STEEL © 2024 NIPPON STEEL CORPORATION All Rights Reserved.
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La Siderurgia en Asturias b ,&g’tﬁrﬁgg" vivd

Estrategia descarbonizacion ArcelorMittal Espana (2022-2025)

Marco en el que se produce este ahorro energético
Proyecto para reducir hasta en un 50% las emisiones de CO, generadas por ArcelorMittal en Espafia en 2025

Generacion de Generacion de
Electrolisis del agua

electricidad renovable electricidad renovable

A

ArcelorMittal

@® www.compromisoasturiasxxi.es



Las Palancas del Cambio W i e

MERCADO

Las empresas del sector aseguran que la
descarbonizacion se realizard, pero no a
cualquier precio

CHATARRA

@® www.compromisoasturiasxxi.es



DRI

COMPROMISO
—Asturlas XXI

|Global DRI production in 2023
. of direct reduced iron
1 3 5 % 5% produced globally in 2023

+7 4% yly

7.78%
. 09%yy /' RUSSIA
CANADA 1.55:
S\ 2%y e
: 133.4f |
| | 7.22i W o7
usa / z 1.58¢ #19.9% yry - 49 .3
& 5.20; s A ] b7 e
-0.8% yly 5 IRAN g
AL-GERIA LIBIA EGLVPT SAUDI o s7AR L
y ARABIEGE o INDIA
MEXIC 0 - =
400§ == / = oM AN
_ +3.0% yly [6.81% 8 —

5% yly J o B =
5.16¢ _<(1.70% |/ 1.80¢ -
A1.6% yly +5.3% yly 1.1% yly 3.59E

+4.2% yly
1.47¢
1 g 15
G O GMK
ARGENTINA CENTER

Europa no es un productor de DRI.

Existen producciones discretas pero
insuficientes para abastecer a todos los
productores

Menor costes Energia (Gas, Minerales)

According to World Steel Dynamics, global
DRI production is expected to grow by 56.2%
by 2030 compared to the base year of 2019
and by 40% compared to 2022, to 175 million
tons. The largest growth in DRI production is
expected in the European Union and MENA
countries.
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Energia \ Asturias xxi

OBJETIVO: Garantizar un marco de compromiso donde los precios de la energia se mantengan bajos, estables y sostenibles

Steel industry highly impacted by energy prices
Crisis N

373 eur IMWh
21 Aug 22
TYPE
350 Electricity Wholesale (€/MWh)
Electricity Retail (¢/MWh)
" Gas Wholesale (€/MWh)
300 i r Gas Retail (€/MWh)

EU ETS Carbon Price (€/tCO;)

250 1 [ I Gas wholesale

0
H
o 230.99 eur MWh
= 21 Aug 22
- 200
> ‘
b
Q |
& 1is0
=
w
100
50
0
Jul 2020 Jan 2021 Jul 2021 Jan 2022 Jul 2022

H European
Commission

ce: EU Commission - DG ENER weekly monitoring
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i COMPROMISO
Energia \ Asturias xxi

OBIJETIVO: Garantizar un marco de compromiso donde los precios de la energia se mantengan
bajos, estables y sostenibles

Funcionar con energias renovables también requeriria acceso a electricidad edlica y solar (y
posiblemente algo de almacenamiento) para garantizar, p5000 horas de funcionamiento al
ano (57%), frente a las 7600 (87%) con electricidad de la red.

Uso de electricidad removable a precios bajos (Q1 2024) a mejorado los costes de
produccion de acerias en Espafa

El sector necesitara, anualmente, unos 400 TWh de electricidad libre de CO2 de |la red en 2050.

400 TWh corresponden a mas de 7 veces la compra actual de electricidad de la industria
siderdrgica a la red. (Casi la demanda de Alemania)

230 TWh se utilizarian para la producciéon de unos 5,5 millones de toneladas de hidrégeno

@® www.compromisoasturiasxxi.es
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Energia — Asturias xxi

REPARTO COSTES RUTA BF- BOF REPARTO COSTES RUTA EAF

@ 100 100
i “SENNENENENEEE . "JEEEEEEEEEEE.
o 7]
c 80 o 80
5 3]
Yo g
o =y
3 ]
58 60 3 < 60
£5 3%
a o
132 40 Ans 40
w = T
(]
@ 20 % 20
By i
@
0 0
5 ) @ — w o =3 ) 3 C (= . < w us] C -
2 2 53328 5s¢G5¢8g k&% &ifgc%wgaoaggg)
@ 7] N g 3 3 2 = » X g X 3 7] » L 3 X P> = g § & o g
P = b ® < F T 8 3 ® =) 3 e <« @ T = 3 4
o
3 > 2 3 5 2
@ @
) )
B Raw Materials [l Energy Labour M Raw Materials [l Energy Labour
B Other B Other
Source: This analysis by TransitionZero and GEI

Source: This analysis by TransitionZero and GEl

Las materias primas son el gran impacto en precios. (Minerales, DRI, Chatarra)

Gran disparidad de los precios de energia (EU+Japdn Vs. Resto del Mundo)

Menores costes de personal en EAF
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Energia — Asturias xxi

$ Ton/Acero RUTA BF- BOF $ Ton&Acero COSTES RUTA EAF
#
2 mEE
S3 3
R £ £600
= | —
8 R
a5 8 5400
S
| o+
w =
8@ éﬁzoo
5 w
% D 3§ C Q 2T C 4 <5 0 0w S 7@
= = = < ot =
¥ »« & 5 3 § & 3 P> X 3 3 & 2 8 < 5 X . 2
® 3 S s X @ 3 5 =
: : :
o B Raw Materials [l Energy Labour
M Raw Materials [l Energy Labour i ~ W _Other_

Il Other

Source: This analysis by TransitionZero and GEI!

Las materias primas son el gran impacto en precios. (Minerales, DRI, Chatarra)

Gran disparidad de los precios de energia (EU+Japdn Vs. Resto del Mundo)

Menores costes de personal en EAF
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Hidréogeno — Asturias xxi

Green steel cost in comparison to conventional steel Green steel cost depending on H, price development
= CAPEX & OPEX (w/o H2) H2 cost
800
1000
700 900
Range of current cost
600 268 800 of conventional steel
= 7
$ 500 5 0 335 369 402 436 ) 1
- £ 600 268 302 33
¢ 400 > 134 168 201 235
3 75 S 500 101 134
200 210 300
.. 200 456 456 456 456 456 456 456 456 456 456 456 456 456
0
Blast furnace CH4-DRI-EAF H2-DRI-EAF
i _ General OPEX R .9 2 26 3 35 4 45 § 55 6 65 7
Additives = Power = Coal €/kg H, price
® Natural gas = Hydrogen 101
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En el proceso de paso a ruta EAF, los gases siderurgicos han de ser sustituidos por alternativas

ST [ pee—— s ——— i e N W

‘ Combustion J

H2 en la
siderurgia
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La Chatarra “scrapis the new Gold” — ACSOtT_lPrF;gr\SA l)z)(a

La Chatarra es uno de las “materias primas” en la ruta EAF para la obtencién de acero verde

La Chatarra no se produce, se GENERA por la sociedad (materiales obsoletos) e Industria (nueva chatarra)

De qué depende la GENERACION y el MERCADO de Chatarra:

* Desarrollo de la Sociedad: Cuanto mas desarrollado es una sociedad se genera mas chatarra (Obsoleta)
* Industrializacion del Pais: A mayor industrializacion mayor generacion (Nueva Chatarra)
* El mercado de |la chatarra funciona en base a oferta y demanda, donde tiene un peso la DEMANDA

Industry
( Prime scrap)

@® www.compromisoasturiasxxi.es



La Chatarra “Scrapis the new Gold”

B Longservicelife M@ Medium service life W Short service life

1P e [
L 5

Other transport

oooo
oooo

Building and infrastructure

Steel use
2017
1,587 Mt

I

Domestic appliances

Mechanical equipment Automotive

COMPROMISO
—Asturlas XXI

LOS CICLOS DE LA GENERACION DE CHATARRA

CICLO DE VIDA LARGO (20-30 Anos)
- Infraestructuras.

CICLO DE VIDA MEDIO (10 ARos)
- Productos de usuarios

CICLO DE VIDA CORTO (1-5 Anos)
- Pequeno material

China no ha sido un gran generador de material reciclado hasta
gue se ha cumplido los 20 primeros anos desde la construccion

de las principales infraestructuras

@® www.compromisoasturiasxxi.es



La Chatarra “scrapis the new Gold” — ACSOtT_lPrF;gr\SA l)z)(a

Europa es el responsable del 42% de las exportaciones de chatarra en el Mundo

Turquia importa el 38% de la chatarra global, teniendo capacidad para influir en el precio de la demanda

A mayor numero de EAF, mayor necesidad de chatarra de alta calidad. China + USA aumentan sus importaciones
de chatarra

8 Main Scrap export Flows between Regions -2021 Scrap Prices Move together all around the Globe

11-17 Apr 2020
4-30 Nov 2018
27-02 Nov 2018
29-05 Oct 2018

o HMS 182 Turkey EU Origin - s HMS 182 New York s 3 Europe o HMS 18 2 India

www.compromisoasturiasxxi.es




La Chatarra “scrapis the new Gold” — ACSOtTJPrF;gg I)i)(2|

-

» The scrap availability in each country depends on the industrial activity and the

population living and generating scrap in that region. 4
R o

» The scrap needs of the region and scrap net imports/exports d&

Offer/Demand Balance ’

2021 Scrap Scrap

Mt Cons.  Availability* Surplus
France 64 1,4 s ]
Germany 18 kt 21,7 3,7
UK 26 86 4
Poland 54 7.5 21 -
Czech 1 28 18
NL 1,1 3 2
Austria 1 1,16 01 |
Italy 23 19 -4
Belgium 3 1,95 -0,05
Spain 10,9 69 -3

sIncludes Stainless & Foundries
+Includes Intemal Generated Scrap
Source WoridSteel & Eurofer

vl -
Scrap Exports out of EU Big Metropolitan Regions with

Product Flow 2017 2018 2019 2020 2021 high economical activity
Scrap  EXPORT 13410 15122 15581 17.463  19.464 Population > 2.5 M

IMPORT 4914 4,545 4.265 4.117 5.446 . ‘

@& www.compromisoasturiasxxi.es




La Chatarra “Scrap is the new Gold” — K;ttprﬁgg l)i)%

4

DE MAS RAPIDO

LS haﬁ; N
. . b n Espana
La calidad de la chatarra para productos planos ha de tener muy pocos residuales C‘k -.rf’e /A\;

(CU,S, P) por lo que ha de acudir a chatarras de alta calidad (E8,E6,E2) que no hay ss;s'ﬁg'ufm "é’ﬁé‘m'v?;n;;zv-mm
suficiente oferta para cubrir la demanda Mt cos

EERNK 169/ 1214 | RNK

MUNDIAL 14 /187
I RNK 65 / 1214

Se ha de invertir en procesos de limpieza de chatarra para llegar a las calidades
6ptimas para proceso

El incremento de la demanda de importacion de chatarra se debe al sector siderdrgico s ki 2|
y el aumentar los indices de materiales reciclados dentro de las cadenas de produccion

Estas importaciones se han incrementado en los ultimos anos, convirtiendo a Espana
en el importador numero 19 de chatarra en el mundo en 2022

La importacion de chatarra se ha vuelto relevante en la economia espanola, siendo el
producto nimero 65 mas importado en el pais

Balance Chatarra Espana Enero 2024

El negocio de la chatarra en Espana representando el 1% del PIB

€27,9M €108M - €80,3M

@® www.compromisoasturiasxxi.es




CO2 - Capturay Uso W\ sturias xx

La gran cantidad de HA operando en el Mundo dificulta su sustitucion por otras tecnologias para cumplir los objetivos de
reduccion de emisiones de CO2

El uso de tecnologias complementarias ayudan a atrapar o reducir el CO2 liberado durante el proceso de produccién de
aceroy almacenarlo de forma segura para evitar que se libere a la atmdsfera. La captura de CO2 se postula como la mejor
alternativa

Biocarbon - Proyecto Torero. Reciclado de gas de HA (TGR-BF) Captura de CO2
La torrefaccion convierte los residuos de

Mmadera en biocarbdn, sustituto del carbdn o
fosil usado en los HA. (AM GT) . - CO, HIGHWAY curore 2 -

e de carbono
Jlae-cf).m b
2 o™ co =
/. v o
Horno alto co‘ L . O, peine
. - o ke v
. L 4

w— Arrabio €0, Tranigaisne

af ot
inor 3¢

Branches to France and the
Netherlands under evaluation g Tesorunne
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CO2 - Capturay Uso W\ sturias xxi

Usos del CO
La cadena de valor de la CUC 2

Mas de 40 productos con 70 rutas de obtencién

Bioldgicos Quimicos Minerales
e/ onile,
O ‘ P. Quimicos- w
Combustibles ) @
| - Combustibles
_______________________ Algas Combustibles P. Intermedios Materiales de construccién
4 A i T Carbonatos inorganicos
: : _L‘.c : " * Urea
i i , —Tilleto i . Materiales *  Metano
iCaptura Transporte iConversion :ﬁ“ iConversion P. Quimicos , +  Metanol *  Metanol Carbamatos
: : i sdlidos o Aloohalos « Olefinas y BTX
i i i Esteres + Acido férmico
; - b ! X % B A__ 0 4 e 3 « Combustibles F-T * Acido acético
ooiss [} | [ant| |dot]|det [det] ¢ Adetidos
Glicoles

* Alcoholes y ésteres
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Steelanol milestone achieved in November 2023

16 November 2023

ArCeIorMittal announces the first industrial
production of ethanol

Homepage / Media / News Articles

ArcelorMittal announces the first industrial production of
ethanol

ArcelorMittal announces the first industrial production of ethanol at its
Steelanol plant, Europe’s first carbon capture and utilisation (CCU) project.
This historic milestone was achieved on 7 November 2023, at ArcelorMittal
Belgium's Gent plant. The first industrial-scale production is a significant
step in the journey to the full commissioning of the Steelanol plant.
Throughout the project, ArcelorMittal has worked with its partners
LanzaTech, Primetals Technologies and E4Tech.



First bio-coal produced in the Torero project in September 2023!




Torero milestone achieved in December 2023

ArcelorMittal in Belgium

ArcelorMittal flat products

- News Innovation Your work environment

Home News - Torero off ly commis

Torero officially commissioned

ArcelorMittal commissions a first for the European steel industry to convert
waste wood into bio-coal in order to reduce fossil coal consumption at its
steel plant in Ghent, Belgium

o €35 million plant first of its kind in the European steel industry
o Project part of multi-technology strategy to reduce carbon emissions at
Ghent plant

19 December 2023

ArcelorMittal Belgium is passionate about sustainability and circularity and
is playing an absolute pioneering role in the industry when it comes to
climate transition. ArcelorMittal strives to produce steel in a socially
responsible manner and considers the social impacts along the whole
product chain

ArcelorMittal Belgium is fully engaged in implementing an action plan to
reduce CO2 emissions by 35% by 2030 compared to 2018 and to become
climate neutral by 2050. Within this framework, ArcelorMittal Belgium
commissioned a plant to process waste wood into bio-coal suitable for the
blast furnace process, hence lowering the volume of fossil coal used. This
project will reduce annual carbon emissions by 112,500 tonnes. The Torero
plant will convert 88,000 tonnes of waste wood into 37,500 tonnes of bio-
coal each year.




Steelanol process

CO-GENERATION [l S sk sl s sk e ol = ol o

FILTER BIOMASS

WATER TREATMENT

Carbalyst®

WOOD WASTE BIO-COAL PRODUCTION BLAST FURNACE GAS TREATMENT BIO REACTOR BIO-ETHANOL

CHEMICALS

@

NON GENETICALLY MODIFIED
CLOSTRIDIUM BACTERIA SELECTIVELY
PRODUCING ETHANOL

© ArcelorMittal 2022 - All rights reserved for all ountries l a nza l e‘:h PR ' M ETA Ls
Cannot be disclosed, used, or reproduced without prior written specific authorization by ArcelorMittal L C HNOLOGIES

CONFIDENTIAL - Privileged Information - ArcelorMittal proprietary information



Flexible output products

Purified PET Fibers PET Resin

Ethanol -

! T Multiple
oW = Consumer
v.c; | 1 Products

q:{\ g Companies
Polyethylene Glycols & Surfactants
v

W B i |_'OPI3R|§A|_
I

PR

Run on clouds.
CleanCloud™

Lanzalech



Mercado uso del Acero por Sectores

oooo
oooo

‘M&Tl‘

Building and infrastructure

Steel use
by sector

Domestic

Meta appliances

products

3
-

Mechanical
equipment

Automotive

Tracked supply agreements for green steel

Count of supply agreements

=1
ra
=
=2}
==

Auto

Industry

Auto supplier
Service and trade
Energy

Appliances
Heavy-duty transport
Steel processor
Construction
Consumer products
Furniture

Shipping

Montranspart sectar

Transport

COMPROMISO

— Asturias xxi

10

Transport.
44%

Mon-
transport,
56%

Source: BloombergNEF, company announcements. Data as of May 2023.
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Mercado =i Acero Verde — K;ttprﬁgg I)E)CZI

Compromiso de Descarbonizacion sector Automocion

La automocion aspira a ser un
sector “Carbon Neutral” en toda
su cadena de valor

carbon
e
@m § by ~30% neutrality pu H:green steel Whowsars Whtwedo Olocaions Carser  Newarsom

- .
VOLVO a climate neutral ; H2 Green Steel and BMW Group sign final
agreement on delivery of CO2-reduced steel
] FUT
CO, reduction . Stockholm, August 19, 2022 - BMW Group and H2 Green Steel have signed a final contract on
BMW by at least 1/3 Clmllate'"eu"al the delivery of CO2-reduced steel. The agreement addresses BMW Group’s upstream scope 3
GROUP across the value business mo_del issions and i recycling and end-of-life management measures.
chain across the entire
16% value chain As part of solidifying a binding agreement, BMW Group and H2 Green Steel have also agreed on technical
cooperation which will include several measures that address BMW Group's Science Based Targets and
reccton i Scope | and 2GHG
errissions by 2035 from 8 2017 base year contribute to meeting its ambitious CO2 reduction timeline.

— = Carbon neutral »

e vehicie biometer from use of 100
DrOCts by 2005 trom & 2019 base year

Renavult -50% CO2in Carbon neutral Carbon neutral
Group EU from 2010 in EU worldwide 4 rr— \
— Asturias xxi

Si el acero verde va a ser mas
caro..qgueremaos pagar mas por el
Fuente: PowerPoint Presentation (horizonteeuropa.es) aceroy ser sostenibles?
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[ton steel IMW*]

300 —

wind

200 coal-fired
nuclear

gas-fired

100 —

* steel consumptions per installed MW capacity

Fuente: PowerPoint Presentation (horizonteeuropa.es)

@® www.compromisoasturiasxxi.es




Mercado - Ayudas Publicas EU — /&:S?tTJPI'F;; g l)z)%

Green state aid for steelmakers in Europe*

i La estructura de financiacion por pais es desproporcionada con
A | | Hzgreen steel respecto a la produccién de acero.
ArcelorMittal .
7 mbzﬂmmm €250 min
[&’E‘E" €1,300 min Alemania es el pais mas activo a la hora de proporcionar financiaciéon
e;"a"*'g:““ ‘ SWEDEN \Y% representa hasta el 70% de todos los proyectos de apoyo
@ A anunciados.
thyssenkrupp | ArcelorMittal
» S [ by
T [ wuéuk | [€2:000 min ) Gsa Los gobiernos europeos planean asignar ayuda en diferentes formas:
€580mii 7] l . (przemeee subvenciones directas, préstamos blandos, compensaciones OPEX.
A GERMANY €1,000 min . . .
Arceorhtol BELGIUM La CE asume que todas las medidas de apoyo contribuiran a la
I < @ussml consecuciéon de la Estrategia del Hidrégeno de la UE: el Pacto Verde
€850 min FRANCE SLOVAKIA *——] .
A e Europeoy el Plan REPowerEU
A A &z €300 min
ArcelorMitial ArcelorMittal =
SPAIN = e wo sl [ ] PRENERS
€450 min €280 min €2,600 min ApPROVED
13% otHer
/R qw DISCUSSED
ArcelorMittal TATA STEEL FINANCING COMPROMISO
28% 6% _— Asturias xxi
Governmental ¥ ..
decarbonization |\ [ jurerTmas decarbonization :Beneficia al sector Europeo las ayudas?
aid f aid
9%
) /é by company* 2 by status
< ®
S e thyssenkrupp
25% 19% FINANGING
*Janvary 2023 - March 2024 Data source: European Commission, mass-media, GMK Center calculations o GMK
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GIGACASTING IMPRESION 3D

Fundicion de grandes partes del automovil Impresion aditiva como soluciéon

hechas en aluminio.

Fabricacion de repuestos on-site

Se realizan en la propia planta de fabricacién
de coches

Reduccion de costes en el proceso — 40%
Adoptada por sector EV
M,\ ~ i~

A Vs P e e
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Tipos de DRI W )\ Sturias xxi

DRI = DIRECT REDUCTION IRON

HAY VARIOS TIPOS DE DRI:

*HDRI: pepitas de DRI caliente tal cual salen del reactor. Es la manera mas rentable de

consumir el DRI en un EAF. +T €N
HBI charged to
EAF
*CDRI: pepitas de DRI enfriadas en un cooler tras su salida del reactor. Genera muchos
finos.
No deben mojarse porque se degradan y ademds puede incendiarse. Esto lo hace un
material delicado de transportar
+7 €N

*HBI: Briquetas fabricadas a partir de HDRI. Se pueden usar en el horno alto y asi reducir el
consumo de coque y por tanto la generacién de BFG. Su rendimiento en el EAF no es tan
alto como el del CDRI.

El briqueteado siempre reduce la reactividad y generacidn de finos del DRI y eso lo hace :D%Tﬂgm
mas facil de transportar. -

CDRI charged to
EAF

*CBI: Briquetas fabricadas a partir de los finos del CDRI. Son mas pequefias que las HBI.
Pueden llevar algin aglomerante (hasta 10%) o no.

A

ArcelorMittal

Se llama REMET a mineral de hierro que ya ha sido
procesado pero ha sido extraido del sistema antes
de haberse llegado a convertir en DRI o bien no lo
ha hecho con éxito. Por ejemplo: vaciado del cto
para mantenimiento o derrames de material a lo
largo del proceso.

@® www.compromisoasturiasxxi.es
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Coste de Produccion Bobina Laminada Coste de Produccién Alambrén (2019) EAF
en Caliente

(2019) BF/BOF

600

600
500 s EU27 —4
EU27 § Usa —® URR TUR
} | —
= 400 —e KOR — IND _‘l' ot ‘+ = TUR 400 o inp —#RUS Oy
S RUS 4 —e—Labour g —+—Labour
= UK —8 CHN = — USA
g 300 b s — U — o kom — Ush 4 B4 % Eu27 & TR ~=-Raw mat. o 300 —— ’—+ EU27 —= TUR b CHN i‘ "f"’ga}:\f mat.
[ R —=—Other 3 — ==Other
‘é 200 L%*lND H wde=Credit § 200 ® IND —t—;l’edit
£ | ,
; Energy = nergy
= 1 = E — ! = = 4 IND 8 IND
% 100 kon L cus —4 B —4 o — kor — UK —= UR —F USA —p TR 4 JE;:{H e —e=Total * 100 \ CHN ———b EU27 —— TUR ——— RUS B S - Euzy —e—Total
= FRUS - USA IND 4 CHN - UK kop =4 BU27 % USA = bk g TR - ush IND R p— o pm— 7
f rus =% Yok —o 1R —4 IND —4- BRA —F- JPN —- Uk — UK — T EU27 ¥ o o - RUS = - EU27
0 “CHN _ #‘ —— EU27 == TUR —t— USA —— 4 RUS
{au _"USA_*‘UKR—*BRA-—*-\ND = 'ND\} CHN
=i TUR
-100 —-fUK—-L CHN—TEU27'_KDR o -100
200 -200

Source: JRC (Medarac et al,, 2020) based on (CRU, 2020)
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Replacing aging blast furnaces with EAF fed with hydrogen DRI

GHG direct emission reductions New hydrogen/electricity consumption

2000 400
0 400
80.0 4,50 42
00 & 400

= € 3ep =
g 0.0 S 350 g
< 80 & 2 50 §
s n S 5 3,00 -
- 1200 » 2 -
2 a 8 2,50 2
= 60 1000 ¥ € €
a E » :
< = ¥ 200 z
z 800 ¥ = =
g . o 50 £
S 40 © g

S0

0.0
X o 0
2022 0 26
0
2073 2023 2074 9
0 S . %0 A - grid ab EOR: - grid
R Production - BF-BOF 20% scrap (Mt Production - EAF DRIH2 20% scrap (Mt) N Electrolyser - renewable electricity e— n hy £

al em issions with switch to DRI NG (MtCO2)====Emissions - reference scenario (MtCO2)

=T otal em issions with switch to DRI H2 (MtCO2)

Source: Sandbag
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v CARACTERISTICA
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