DECARBONISATION PATHWAYS
FACT SHEET FOR EUROPEAN STEEL
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DECARBONISATION PATHWAYS: LIMITATIONS OF BIOMASS SUBSTITUTION

Fossil Coal Substitution with Biomass: Using biomass as an o Mzl e plIE L O SUSEITE(R!R amees fEeeliees

alternive reductant or fuel LIMITATIONS OF CCS FOR BF-BOF

Carbon Capture and Storage (CCS): Retrofitting existing Costly and complex due to dispersed emission sources
plants or designing new facilities for CCS with varying CO, concentration often unfit for capturing

» Upstream emissions from methane leakage & pollution
» Insufficient decarbonisation potential

» Limited availability of CO: infrastructure

DECARBONISATION PATHWAYS: LIMITATIONS OF NATURAL GAS DRI WITH CCS

Natural Gas-Based DRI with CCS: Using natural gas for » Gas use exposes to geo-polit-ical risks & high price volatility
producing reducing agents, potentially combined with CO.cap- ~ » Natural gas resources with high leakage rates are problematic
ture, either on the DRI kiln or the reforming unit (blue hydrogen) » Continued dependency on fossil resources

» Limited availability of CO: infrastructure

Electrolytic Hydrogen-Based DRI: Using hydrogen as sole

reducing agent, produced via electrolysis (green hydrogen LIMITATIONS OF ELECTROLYTIC H. BASED DRI
when produced with renewable energy sources) . —
Hydrogen production requires immense renewable energy
resources

Hydrogen likely to remain scarce & prohibitively expensive in
the coming years

DECARBONISATION PATHWAYS: LIMITATIONS OF DIRECT ELECTRIFICATION

> Still in pilot phase: large-scale deployment not expected

Direct Electrification: Avoidi | o) i lec-
irect Electrification: Avoiding energy loss by using elec before the 2030s, not viable for near-term decarbonisation

tricity directly, through electrolysis of iron oxide. With 100%

renewable electricity emissions could be nearly eliminated > Requires 3x the peak electricity of H. DRI and continuous
electricy input, unlike routes using energy carriers
Anodes degrade during the process, necessitating frequent
replacement

Read the full report: eu.bellona.org BELLONA



https://eu.bellona.org/publication/net-zero-pathways-for-european-steel/

HIGHLIGHTS

- Emission reduction options for coal based steelmaking
have insufficient decarbonisation potential.

* H:-DRI has the highest technical emission reduction
potential, but the lack of affordable and truly green
hydrogen will remain a major obstacle for decades.

« If electrolytic hydrogen is produced using the current
electricity grid mix, it could result in higher overall emissions
than DRI-steel made with unabated natural gas.

« CO, capture is a feasible complementary transitional
solution for DRI's natural gas reforming process but is less
effective for blast furnaces.

* Methane emissions from natural gas-based methods
remain a challenge.

« Decarbonising the electricity grid and climate
infrastructure deployment is critical for maximising emission
reductions.
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Additional emissions high methane scenario (3%)
@ Decarbonised electricity grid (20kg CO2/kWh)
Additional emissions high methane intensity scenario (3%)

Average CO: intensity of EU electricity grid, adjusted for steel production levels
(274g CO2/kWh)

70% of Europe's production
facilities will need major invest-
ments before 2030. The EU's
time to act is now.

Global steel production, 2024

3 DECARBONISATION STRATEGIES

Identifying “the one" optimal technological solution and continuing business as usual until the premises for that
solution are established is not an option. Bellona's suggested 3 decarbonisation strategies for the steel sector’s
transition:

OUR RECOMMENDATIONS

Scale up renewable energy supply Prioritise a cross-sectoral phase-out

~ _ Build necessary climate —_— —_—
VI infrastructure for electricity, VI and commit to green hydrogen VI of fossil gas, progressively shifting

hydrogen, and CO: transport DRI pathway, as it currently has its declining use to sectors where it

and storage. the highest decarbonisation may serve a transitional role—such as
potential yet is limited by resource steel—coupled with CCS & strict envi-
scarcity. ronmental requirements.

o Avoid supporting BF CCS with ~_  Strengthen green steel demand ~_  Prioritise cross-country collaboration,
j public funding due to limited j drivers, such as Green Public ﬁ a just transition and opportunities to
decarbonisation potential. Procurement, and promote geographically restructure the value
material efficiency to reduce steel chain in investment decisions.
consumption.
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