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Steel decarbonization is a long-term initiative with ambitious targets

last 25 years
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The industries decarbonization speed progress needs to quadruple —
the biggest transformation still lies ahead
Source: VDEH (2021); BMWK (2023); Stahl Online (2020); Worldbank (2022); Roland Berger (2020); Statista (2020, 2022); VDEH (2021) SMS @ group
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There are three major steel making routes that are relevant until 2050

Primary Steel Routes Secondary Steel Route
Route Blast furnace route (BF) ~60% Direct reduction route (DRI) <1 % “Recycling route” (EAF) ~40%
Input . Coal ‘ Iron Ore ‘ IronOre NG or ﬂ: Scrap
voa v Vo
Y $
™ Blast furnace el Shaft furnace
wf | ‘k] \\:»5 Electric
. ! — #-i Arc Furnace
Process .L | oo
N/ Converter 5?—7’ E-Furnace
! -
Output Steel Steel Steel
*direct CO, emissions per ton of crude steel S MS @ group
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Selected regional decarbonization trends — global limitations

el
s

Europa

o

Large number of green or flexible DRI flagship projects
good market & policy incentives for green transformation

complete replacement of ~75 mtpa of BF-based operation
by DRI? - CAPEX intensity & unfavorable OPEX inputs!

V)

North America

> long experience with and continued push
for flexible mills
(EAF into combined casting & rolling)

> future virgin iron units as mostly green pig

iron or HBI

s

~.

> good market and policy incentives for @

green transformation

Secondary (EAF, IF) & Primary DRP
B Primary BF-BOF

Il Other

= >

capacity growth from ~120 to ~300 mtpa by 2030
19% of global scrap availability increase

emerging climate protection activities: Energy
Conservation (Amendment) Bill (e.g. mandatory
shares of non-fossil energy, carbon trading

market)

China
>  BF improvements

> 30% of global scrap
availability growth
- EAF scrap

> pink H, (nuclear)
> renewables scaleup
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Green Steel projects by SMS group

Slag granulation
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Ta;q Steel Saarstahl

Torpedo car
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Gray steel Green steel
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Green technologies consumptions are very different and will create shortages

@ & @

Required Steel Green Natural Green High grade
resources Scrap? Hydrogen Gas Electricity iron ore pellets
per tonne of crude steel Low impurity scrap req. for 'Greenest' way to reduce To run DRI plants until Required to Very high Fe-content
production high grade steel iron ore to iron transition to Hydrogen Produce H2 | Run mills required for DRI EAF
A
BF-BOF ® o2 - - - -
i ~0.6
5= - - ~ - ~ 1 = : ~
S | NG-DRI-EAF ® o 9GJ oo 1.4t
©
o
L
S 0.6
S| H2-DRI-EAF @ 0 e 1.4
\ ~0.4
= ~1.1t - = - -
Scrap-EAF \ ® MWh
1. Natural Gas requirement 9GJ=235Nm3=167kg -2. Standard scrap requirement to produce steel, may vary for different region
soyfiesr EeS e el () Bubbles size represents resource requirement per one tonne of crude steel SMS @ group

Bubbles outline represents shortage June 3, 2025
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Product complexity through different technologies

> Green Field use of of DRI-EAF ) Integration of DRI-OBF technology brownfield
> Possibility of intermediate products (HBI) Y Continuation of BOF Use

> Different product landscape than Blast Furnace > Unchanged product certifications

v v

The selection of technologies will affect the product qualities and hence the business model as well as financials

SMS @ group
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The definition of Green Steel is still pending (extract of initiéﬁ%s) |

Responsible’
Stee| |seqgeres

DLESS

LOW EMISSION STEEL STANDARD

worldsteel

By, S0 ST0ONGC Tp ST | pE) Ml

EUROFER

THE EVROPEAN STEEL ASSOCIATION

ResponsibleSteel Standard:
ResponsibleSteel include criteria for greenhouse gas emissions, resource efficiency,
and social responsibility.

Wirtschaftsvereinigung Stahl “LESS (Low emission steel standard)”:

LESS seeks to establish a clear set of criteria for what constitutes green or low-emission steel,
focusing on measurable reductions in greenhouse gas emissions during the steelmaking
process.

World Steel Association Guidelines:
World steel publishes guidelines that contribute to the understanding and criteria
for environmentally friendly steel.

The European Steel Association Criteria:
Eurofer focuses on establishing criteria that encompass reduced carbon emissions,
energy efficiency, and the use of renewable energy sources in steel production.

SMS © group
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The definition of Green Steel is still pending (extract of initia'thes) |

P N
7

ResponsibleSteel Standard o R | :

RESDOtr!SdI?le ResponsibleSteel include criteria for greenhouse gas emissions, resource efﬁcnency, '
Stee| [sepaes and social responsibility. '

“There will be many different
definitions and understandings
of Green Steel..

... S0 we will have to live with all
shades of grey and green”

E Ro F E R ITIC CUIlVpCTdll JLTCl Aovliguivrnrre rtciria. RN,

U Eurofer focuses on establishing criteria that encompass reduced: qarbon em|5510ns

THE EVROGPEAN STEEL ASEOCIATION )
energy efficiency, and the use of renewable energy sources in _steef_ product‘lo\n:

SMS@ group
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Conclusion

Our mission:

#turningmetalsgreen

Decarbonization
9 The current progress is not sufficient but the decarbonization
potential of iron- and steelmaking is immense!

Decarbonization

The decarbonization approach will be regionally different —
DRI plants, blast furnaces and EAF technology will be the main

technologies of the future.

AIA Uncertainties & Complexity

T Green Steel has a higher complexity because of a more global

@ playfield — That is why political and financial uncertainty may slow
down the green transformation

“Green Steel”
<§ In the future, there will be many shades of green when it comes to
steel — this needs to be understood and embraced.

SMS @ group

Ost-Ausschuss der Deutschen Wirtschaft 03.06.2025 15



	Folie 1
	Folie 2: Steel decarbonization is a long-term initiative with ambitious targets
	Folie 3: Green Steel is complicated because of Inputs, processes and product requirements
	Folie 4: Green Steel is complicated because of Inputs, processes and product requirements
	Folie 5
	Folie 6: Selected regional decarbonization trends – global limitations
	Folie 7
	Folie 8: Green Steel is complicated because of Inputs, processes and product requirements
	Folie 9
	Folie 10: Green technologies consumptions are very different and will create shortages 
	Folie 11: Green Steel is complicated because of Inputs, processes and product requirements
	Folie 12
	Folie 13: The definition of Green Steel is still pending (extract of initiatives)
	Folie 14: The definition of Green Steel is still pending (extract of initiatives)
	Folie 15: Conclusion

