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- . ESTEP Employment and GVA in the EU steel industry
EMPLOYMENT GRAPHICe2024 GROSS VALUE ADDED GRAPHIC 02024
SOURCE: OXFORD ECONOMICS SOURCE: OXFORD ECONOMICS
The EU steel industry supports over 2.5 million jobs. The EU steel industry creates around

€177 billion of Gross Value Added.
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European Steel Technology Platform

PRIMARY AND SECONDARY STEEL PRODUCTION ACROSS THE EU

Blast Furnace / Basic Oxygen Furnace

Electric Arc Furnace

MAP ¢ 2024

SOURCE: EUROFER
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EU steel production sites
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- ESTEP EU steel production by production route

European Steel Technology Platform

o Basic Oxygen Furnace and other c Electric Arc Furnace
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EU Steel Region
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e Policy targets and EU steel roadmaps

European Steel Technology Platform

- Steel and Metals: The European Commission has a Plan!

Innovation in and with EU steel: )
2CSP ¥ GREENSTEEL

Several roadmaps are publicly available T S T
The Draghi Report 2. ajointdecarboni and iti plan

3. Increasing security and reducing dependencies

Decarbonisation Pathway

T e 7 2030 and 2050
The future

(Deliverable D1.7) )
CLEAN STEEL PARTNERSHIP competitiveness of European
competltlveness

Tobias Kempken, Thorsten Hauck (BFl)
Chuan Wang (Swerim)
Michele De Santis (CSM)
Wojciech Szulc (IM2)
Monika Draxler, Axel Sormann (K1-MET)
Paula Queipo, Manuel Miranda (ldonial)
e Danny Croon, Jean-Theo Ghenda (EUROFER)

—— of European

PartA| Acompe ogy for Europe

| = ;» EUR EFHHIIIIGI

The European Steel A

Strategic Research and Innovation Agenda (SRIA)

Thi BosToN CoNSUtTinG Grove

Jean Borlee, Jean-Christophe Pierret (CRM)
Klaus Peters (ESTEP)
Coppe © Novambar 103, Bisals ESTED At Al riht v
!
© e G 321
EUROPEAN
LOW CARBON ROADMAP _ _ — COMMISSION
PATHWAYS T0 & CO2-NEUTRAL s < ,% 7/ T
EUROPEAN STEEL INDUSTRY = /¢ %
~¢ 7
e " Brusscls, 19.3.2025
- COM(2025) 125 final

STEEL'S CONTRIBUTION
1() A LOW-CARBON
] 5

COMMUNICATION FROM THE COMMISSION TO THE EUROPEAN
PARLIAMENT, THE COUNCIL, THE EUROPEAN ECONOMIC AND SOCIAL

CLEAN STEEL PARTNERSHIP
COMMITTEE AND THE COMMITTEE OF THE REGIONS

STRATEGIC

A e oo . Climate-neutral Steelmaking in
RESEARCH AND ot

i INNOVATION e

LOW CARBON EUROPE 2050

A European Steel and Metals Action Plan

AGENDA Steel and Metals

Transforming the

EU’s economy fora A zero pollution ambition
sustainable future for a toxic-free environment

\
ecosystems and biodiversity

From ‘Farm to Fork’: a fair,

*  https://www.eurofer.eu/publications/report S
pathways-to-a-co2-neutral-european-stee -
Supplying clean, affordable
e https://www.estep.eu/clean-steel-partners
healthy and environmentally

« https://www.estep.eu/projects/estep-proje iy o mbmenst

/
i

EUROFER

Action Plan

The
European
Green
Deal

global leader Climate Pact

TheEUasa l A Eivopses
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. ESTEP Decarbinisation targets

European Steel Technology Platform

=  EU Industrial Green Deal + EU Climate target
= Allindustry — not specific for steel industry
= atleast 55% reduction by 2030
= 90% reduction by 2040 100
= net- zero by 2050 50

60

%

40

* Dedicated instruments -

= 2026: phase out of free emissions allowances for the steel sector 0
under the EU Emissions Trading Scheme ending completely in 2034. 2015 2020 2025 2030 2035 2040
= 2026: Carbon Border Adjustment Mechanism (CBAM) starts —*—EU ETS free allowances phase-out

o _ ——CBAM phase-in
= 2025: Publication of Steel and Metals Action Plan (SMAP)

process electrification, switching to green hydrogen, and circularity, primarily through instruments already in place
or under development.

Links: EU Industrial Green Deal, 2040 Climate targets, CBAM, SMAP

01.12.2025



https://commission.europa.eu/topics/competitiveness/green-deal-industrial-plan_en
https://climate.ec.europa.eu/eu-action/climate-strategies-targets/2040-climate-target_en
https://taxation-customs.ec.europa.eu/carbon-border-adjustment-mechanism_en
https://single-market-economy.ec.europa.eu/publications/european-steel-and-metals-action-plan_en

EU Steel Region
Financing
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. ESTEP

European Steel Technology Platform

" Funding instruments

Financing / funding schemes

(

Research, Development &
Innovation

Horizon Europe

Horizon Europe
Partnership

Research Fund for
Coal and Steel

InnovFin
\_ J

\.

Demonstration &
First of a kind

Innovation Fund

European Regional
Development Fund

LIFE Programme

European Green Deal

Roll-out & Infrastructure

Digital Europe

Connecting Europe
Facility

Cohesion Fund

Modernisation Fund

Member State funding (including IPCEI)

Recovery Plan *

Private funding

Source: GreenSteel4Europe final report (link)

01.12.2025

State Aid to Help Steel Decarbonisation

2023-2025
decarbonisation projects

received € 10 billion
of state aid

2023

2023

2024

204

2008

Beiglum

Decar 280

8s0

1000
Sermany 2000
Hungany a2
sty Accisierie 35
Poland Lastrzetka Spika JSW Piant Enerny cost support 4
Woglowa
ussk Kesice Decartanisation 00
s 41 Acroni Energy cosss
s ool Group 41 et Rawne Energy costs 1
Spain Arceoranal Gion Decaronisation 50
United Tata Stee Por Taibe [Es—— sa0
Kinge
Caech Trinex Capex supprt =
Reputiic
France F 15
Germany Saarsiahl ans Dilinger 2000
Gemany Pipe at Dusseioor ! 3
Muheim
Swoden 2GS Boden piant 06
Sweden ssa Luea 28
2024 Swizeriand 20
United .
Kingdom
Genmany Areetortiial 1300
Eiser
Pomti murosses > [ urovean |
Commission
Spain Areelortial ades Energy effciency. ‘.

2008

https://www.steelonthenet.com/kb/state-aid.html

Source: RFCS public consultation meeting, 19 June 2025



https://www.estep.eu/assets/Projects/GreenSteel4Europe/GreenSteel_Publication/EXEC_Sum/Climate-neutral-steelmaking-in-Europe-final-report.pdf

e — Innovation Fund

European Steel Technology Platform

eFacts:
e EU steel industry significantly contributes Number of projects / EU Contribution by sector
to Innovation Fund through CO2 taxes cement & ime
* estimate £3 BE/yr (2022) s —E
e EU steel industry participates with about 5 Manufacturing of componen... || | | | T,
— 8 large scale proposals per year. cremicas || | . ¢
* In contrast to other Ells (cement, lime, Refineries || °
chemical) EU steel industry has limited wind eneray || NN
success in launching large scale projects Biofuels and bio-refineries [ I -
(around 100 — 300 million EURO) co2 Transportana storage [ 2
e 2021 — Hybrit (H2 steelmaking) Hydro/Ocean energy [ 2
e 2023 — H2GS (H2 steelmaking) Iron & stee! || 2
e 2024 — ZESTA (H2 steelmaking) Geothermal eneray [ 1
* No success for steel sector in first H2 s Cerami“&“ons””c“'"r 2 4 6 8 )

auction (2024) within the Innovation Fund

Number of projects w




EU Steel Region
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e Company pathways towards low-zero steelmaking

Circular Economy

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

Resource efficiency *BOF= Basic Oxygen Furnace
EAF= Electric Arc Furnace

Pathways/ Smart Carbon Usage (SCU) Carbon Direct Avoidance
Groups Process Integration Carbon Valorisation/ (CDA)
with reduced use of Carbon Capture and
carbon Usage (CCU) Hydrogen  Electricity
(+CCS) (+CCs)

Use of renewable

Integration of process Using CO/CO2 from steel electricity in basic

Description | steps and internal use of mill as raw material steelmaking, e.g.

process gases (Chemical conversion of production of H2 to
co/co2) replace carbon

01 December 2025




¥ Transformation of EU steel industry
. ESTEP Co-existence of breakthrough and traditional steelmaking processes

European Steel Technology Platform

Near term (2030) Mid term (2040) Long term ( 2050)
Low & medium == — HM . .
grade ore —>. . =01 Steel refining New ideas generated since 2021
Lump ore -] Scrap, Ladle Degassing Casting some examples
| I |/ '
Low & medium _ . | — DR'l\EPM | ‘ |ecs \||| ll || * Primary melter
grade ore ——>¢ ¢ 5 o & ’ . \ fl b Hyd rogen BF
i Scrap \ [ * Flash Reactor
High P e
grade ore > (*ee e T—> DRI/ HBI ‘_: ||| L \ K
Lump ore
. Scrap Steel refining
Lo‘:&meﬂ;_ ———— > — | Ladle Degassing Casting
. o grade ore secese il I |
* Sinter plant || || Electric Smelter DRI PM - )
= --- Pellet plant | (Submerged Arc Furnace) Lump ore >N "\ i Cs > ‘ I" ”
Blast furnace (BF) ’__l Grinding Reducing concepts for fines + CCUS + green carbon i‘ .'l
—_— . l | Leaching ) ) Scrap ,
Direct reduction (DR) plant H High & w31 —> DRI/ HBI > 3 | | | ] 1' l\‘k_
| | | Iron electrolysis grade ore
i . Lump ore >
( ‘ ] {BBagE Oxygen Furnace | | | Molten oxide electrolysis T Steel refini
= ':"':"55 Scrap eel refining
1l High i ] — Ladle Degassing Casting
Electric Arc Furnace (EAF) grade ore > > | | | m
i e I o
HM Hot Metal CS Crude Steel — - \ I’ ||
DRI Direct Reduced Iron HBI Hot Briquetted Iron I I I > —:-_-mf_ —>5 f
PM Pre Melt CCUS Carbon, Capture, Iron ore > ' 5
Utilization and Storage & ‘ .




{H{/S:, Two scearios developed in the GreenSteel4Europe project

European Steel Technology Platform

Shares of EU-27 BF-BOF production capacities:
2030 DR-based: 23%H, 77% NG-based

22% [

=> CO, Mitigation:
Opt. BF-BOF Opt. BF-BOF ~25% (compared to 2015)
62% 17%
(OA) (OA + ACS / CCUS)

3% ACS 90% CCUS

7% ACS + CCUS

ACS: Alternative Carbon Sources
OA: other actions

2050 pathway scenario
“Increased Scrap Availability 100% H,
(other technologies successful)’”  DR-based (Route 2 A/B): [
29%

Figure 10: Pathway 2030scenatio — “Increased hydrogen availabi

BE-BOF other Technologies
: (Route 4)
opt. with OA_ 10% => CO, Mitigation:
Reule £ 84 d to 2015
2% IBRSR + CCUs | ~54% (compared to 2015)
(Route 3)
to Secondary 10%
Steel Production: BF-BOF opt. with
16% OA + ACS and/or CCUS 4%ACS  15% CCUS

(Route 1 AC/BC/ABC): [

ACS: Alternative Carbon Sources 33% 81% ACS + CCUS
OA: other actions

Figure 11: Pathway 2050scenatrio — ‘Increased scrap availability”

Source: GreenSteel4Europe final report (link)

01 December 2025



https://www.estep.eu/assets/Projects/GreenSteel4Europe/GreenSteel_Publication/EXEC_Sum/Climate-neutral-steelmaking-in-Europe-final-report.pdf

" ESTEP

European Steel Technology Platform

2020 approach: Innovation and Deployment for Decarbonisation

Clean Steel Partnership CSP: Vision, Ambition and Resources

Completion and Integration

v Iéarznedi te

-
The Clean Steel Partnership

mitigation v Quick evolution v Breakthrough Budget 6‘
= 2021-2027: 1.4 B€ invest

* Resources:
50% private

6 Areas of Intervention tage 3 -a
(Aol): €883 ot TRL? 48833t TRLY 25% by HEU + 25% by RFCS
* Breakthrough 68832t TRLS s
tcchnolog: examples 2 a.f:o.; nTRLS = Budget allocation related

SIS W fundin to CO, mitigation potential
Aol: SCU-CCUS 0

* (CO2 Capture

* Chemical Conversion
. * BiologicalConversion

Vision CSP 2030ff

Aol CDA, CE v -
Aol: SCU-PI D\ steel }eceh:ologles -
* |ron Bath Reactor . — - completed, integrated,
Smelting Reduction | Stage2b Stage3 % demonstrated
(SR) 48BsatTRLY 488satTRLY v
* Substitution with 6885 atTRLS ready for deployment
biomass / polymers " h oy, 29emos mTRLE -50% CO, (from 2027)
e | 4BuildingBlock Demo 3,/ 201 SCU-91, ~80-95% CO; (from 2030) European Steel Technology Platform
Aol: CDA SCU-CCUS, CE

B82: CO, neutraliron ore reduction v Target for steel industry:

: :e::ze:f: Asn BB4: Adjustment of today's production ESOO Mt (t:o|2 lzzggr (2030)
* H, InEAF 88S: CO/CO, captureand storage h p50 MCfund, 2 heutra ( )
*  H,/RES inrollingmill BB89: Steel spedficcircuar economy e Demo 88 /aci COA, CE L v leverage synergies of
! common research
Aol: CE Aol: Combination (~500 Mio.€)
* Mineral recovery
= Metal recovery , . v resource efficiency
1 N 2030 v competitiveness
State of the Art :
. e:ozoe 2021 Short Tem  2024>  Mid Term 20275 Long Term 203> v jobs and skills
Vv Vv

Legend:( Area of Intervention (Aol) ]

Ry At least & demonstrators with
towards -80% target (2050)
[ ( — overall mitigation target
Inputs from Aols to Demos: >

01 December 2025

16



* X %
* —
*/

Moving ahead

European Steel Technology Platform
CSP pathways 2020 2025 2030 2035
CAESAR PURESCRAP] REINJECT
CE (HIYIELD
ReMFra ZHyRON Dust2Value
TransZeroWaste SUAG2BUILD
MaxH2DR 21Hybrlt 23H2GS SZAG tkSE SHS
AMes AMbe AMfr
CDA ZEROSTEEL ( )
H2loop
Hy4Smelt eea
H2PlasmaRed 24ZESTA
RecHycle g;’NE In various pathways/building blocks
CROSSCUT e ) .
AgiFlex activities (innovation, pilot/demo, FOAK)
Pl E-ECO Downstyeam have been launched, some areas are
GreenHeatEAF FULLH2ZREHEAT . . .
HYTECHEAT  HYDREAMS [4lowCO2bars lacking substantial push by projects.
MODIPLANT
ModHEATech VINGHY SUPERHEAT
22CUSTARD
cCus 24AdriatiCO2
(epAADRT ol PRISMA )
R SJIviRnvielialll F 31V
enablers, solutions L DiGreeS ProcTwin RIVERJ
[NANO -S-MART JGreenSteel
HEU CSP  RFCS big ticket CISMA MOWSES 4Rails CEEAG ICPEI H2Zuse  Innovation Fund

CSP PB meeting 30-09-2025

Source: CSP Partnershipboard meeting



Key low-CO, projects of the EU steel industry

ESTEP

European Steel Technolog)

Circular Economy (CE)
Gillivare _I L] THE HYBRIT IIIITIII'I\I'EI
. ¥ .—l [W 7 wammane |
Carbon Direct Avoidance (CDA) [mT " Rzmomrway ] Norbotten
o Mo | Rana
H,-based metallurgv :] e :I rHEHmnrrmrrlnTlvE:
[] HYBRIT
Raahe
Smart Carbon Usage (SCU) (=] owsieers]
] DRIBE*
Proces Integration E‘ Hofars [W = s ]
Helsinki
Carbon Valorisation/CCU |7? Fe ] Stockholm | | [5] PROBIDSTAL
l.ﬂl Oxelisung : - _1.' :g:';d‘:LLE“EE
Carbon Capture and Storage CCS® I
{not included in SCU, C0A or CE)
Hogands
] TSN=0R| O
W[ HISARNA
W | [H{ GENT SMARTCAREON
u U GENT CDA [ ] SALCOS IJmuidenl | Hamburg _IIT]
= 4 CENT tre B | | DRIGCOAST :Elrfen |
. ) alzgitter u ENERGY EFFICIENT EAF
® 60 p rDJ eCtS B 1/ DK SMART CARBON Gentl ST Eisenhittenstadt  perrowiec Sw. = | ::?r’.l'lznwnau ENERGY
- A CIETTa— o | oaro
» Technology Readiness Level : at least — o Gornera DR T—
) HYSTEEL CAKE H - !hH;SteeI—Z Dillingen Vilklingen Osgl_'ﬁx; = P
| | [« thHStesk3 . I—I
TRL 7. = :-' E‘.‘V:t’;:;:::HEM ’] LllL |. . GREENWERK |
» Starting vear: almost all before 2030 T — g DT
. . Friuli Venezia Giulia '
« Potential CO, abatementin 2030:81.5 | [I =& | poios e Gk
estan onato
" arda L
Mio tons/year (over 1/3 of current e Sy | Fosmeare —— 2 won |
I I I 1 1 B HessFse J Umbria Il Fi HYDRRITALIA-LA |
direct and indirect CO, emissions) OO Zaragora/ Aragn N
ROSBWEM ome ==
 Capex needs:31bnEUR | Barceons K | (B[00 susmnraemoms |
|m HYBRID BRF | Puglia
* Opexneeds:54bn EUR 2| v , 4 5 oo ]
W H rEx alabria 1. | HYDRA-ITALA-LZ |
I u DIPSS i d ]. ! HYDRA=TALIA=LT |
Los Barrios / Andalucia

Source: EUROFEB Status: 04/05/2022

www.eurofer.eu

01 December

1. HYDRA=ITALIA



https://www.eurofer.eu/issues/climate-and-energy/maps-of-key-low-carbon-steel-projects

= Concluding Remarks - Steel Decarbonisation of EU Region

* ==

- ESTEP

European Steel Technology Platform

 Many EU steel producers announced or started to invest in low COZ2 technologies
* H2-DRI (including starting with NG)

« Smelter (feeding BOF)
« EAF (mixed input) .
« CCUS \

e Basket of low-CO2 technologies still growing
* Iron ore electrolyses
 Fluidised Bed Reactor
« Advanced Blast Furnace

e Challenge to achieve overall economic viability
* Low-CO2 energy (availability + affordability of hydrogen, electricity, etc.)

» Global level playing field
 Effective CBAM
 Scrap availability + affordability

01 December 2025




Thank you very much for your attention

** *%ﬁ
ESTEP

European Steel Technology Platform

www.estep.eu

01 December 2025



http://www.estep.eu/
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