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Disclaimer %iima

®

This presentation is intended for information purposes only and is not intended as
commercial material in any respect.

Q)

The material is not intended as an offer or solicitation for the purposes of any
financial instrument, is not intended to provide an investment recommendation and
should not be relied upon for such.

®

The material is derived from published sources, together with personal research.

®

No responsibility or liability is accepted by the author or International Iron Metallics
Association or any of its members for any such information or opinions or for any
errors, omissions, mis- statements, negligence or otherwise for any further
communication, written or otherwise.
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Overview %iima

% Introduction to IIMA Whitepapers on the role of OBM's in the
pathway to carbon-neutral steelmaking

%@ Key outcomes from IIMA's analysis of strengths, weaknesses,
opportunities and threats

% Concluding remarks
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What is IMA? % iima

* [IMA is the trade association for the ore-based metallics industry

* Our members account for more than 80% of production and international
trade

 Producers (Pig Iron, HBI, DRI)

* Traders

 Associates (raw materials, technology,
plant & equipment, logistics)

 |IMA is an associate member of worldsteel and ICMM
« We are an NGO with consultative status with IMO

worldsteel |ICMM

AS S O CITATI ON International Council
on Mining & Metals
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Pathways to carbon neutralit

ArcelorMittal roadmap to low-emissions steelmaking in Europe
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Whitepaper 2: Future Challenge for the EAF Process

IIMA Whitepapers
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Purpose %S

Our purpose is:

‘./il to emphasize the role and benefits of OBMs in and along the pathway to carbon neutral steelmaking;

¢ "o to facilitate discussion with key stakeholders on issues, weaknesses, threats, and opportunities in the
|¥ ﬂ new paradigm where metallics (including scrap) are concerned;

vy
"

g to support IIMA members understanding and response to the issues, threats and opportunities.
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Iron Metallics Association

Whitepaper 1 - Ferrous
Metallics for Steelmaking

» Overview of ferrous metallics for
steelmaking, covering steel scrap and
ore-based metallics (OBMs)

* Role of OBMs as scrap supplements
rather than scrap substitutes in electric
arc furnace (EAF) steelmaking is
explained

« OBMs enable realisation of lower CO2
emissions from EAF steelmaking

OBMs & CARBON NEUTRAL STEELMAKING

Whitepaper 1: Ferrous Metallics for Steelmaking
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Whitepaper 2 — Future
Challenge for the EAF Process

» Acknowledges the importance of the EAF
towards achieving carbon-neutral
steelmaking and that the future of EAF
technology is closely entwined with the
selection of raw materials

« Raises the specter of the emerging scrap
crisis resulting from increasing amounts
of impurities and suggests how this
might be addressed

» Brings focus to the role of OBMs and the
potential impacts on EAF productivity,

ield and efficien :
yield and efficiency OBMs & CARBON NEUTRAL STEELMAKING

Whitepaper 2: Future Challenge for the EAF Process

7~
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Whitepaper 3 — Future DRI
Production and Iron Ore Supply

» Reviews evidence for the progressive
shift from the integrated blast furnace /
basic oxygen furnace (BF/BOF)
steelmaking route to the direct
reduction/electric arc furnace route
(DR/EAF)

« Examines the longer-term implications
for iron ore supply in terms of both
quantity and quality

» Discusses implications for maritime
regulations arising from the likely
changes to the characteristics of hot-
briquetted iron (HBI)

Whitepaper 3: Future DRI Production & Iron Ore Supply | '

e N |
/ g
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Whitepaper 4: BF/BOF Steelmaking
and Alternative Iron Smelting
Technologies

» Examines the scope and mechanisms for
further reduction of CO2 emissions from
the BF/BOF steelmaking processes

* Provides a review of alternative hot metal
processes and new technologies and the
grounds for their success in reducing
CO2 emissions

» The extent to which regional approaches
will influence the pattern and progression
of change is also examined.

16/11/2022
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OBMs & CARBON NEUTRAL STEELMAKING
Whitepaper 4: Blast Furnace/Basic Oxygen Furnace
Steelmaking & alternative iron smeltlng technologies
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SWOT % iima
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Expanding EAF use and demand for OBMs %iima

700 638 There will be increasing demand for ore-based
600 metallics primarily due to the expansion in electric

500 411 arc furnace steelmaking.
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Source: Dr. Alexander Fleischanderl, Hanspeter Ofner, Johannes Rothberger, Robert Millner, Metals Magazine, 2020,
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Carbon-neutral production of OBMs is realistic ,’/.:‘iima

;932%7 Removal of +1078 co2 ; 15’88 ;21 o tonICO2
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of Wood

IRON ORE PELLETS STEEL SECONDARY METALLURGY
PRODUCTION PRODUCTION AND CASTING

Existing initiatives and technological advancements
demonstrate that carbon-neutral production of ore-based

=~/
metallics is realistic. “ l,f//?] ﬁ

ELECTRICITY HYDROGEN
PRODUCTION PRODUCTION
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Scope 2 Scope 1
INDIRECT DIRECT
. ‘éj i =N
Scope 3 Scope 3
ﬁ INDIRECT INDIRECT

Sustaining the merchant
OBMs market will depend on
reductions in Scope 3 Upetrea v S — Downetrea accivkies
emissions as much as Scope 1

and 2
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OBM s enabling scrap recycling ’/;

o
Residual limit for exposed auto sheet . .
o Global scrap availability, Mt
HBI/DRI Residual limit for CQ sheet
Pig Iron / GPI
. . 1400
No.1 Factory Bundles Residual limit for SBQ bar and rod = Obsolete scrap Prompt scrap
No.1 Dealer Bundles 1200 - =
. - m Home scrap - steelmaking m Home scrap - foundry

Bushelling, Clips Residual limit for merchant bar 1000 -
Plate and Structural

Railroad Rails, Wheels 800 -

Shredded 600 -
No.1 Heavy Melting

Cut Structural 400 -

No.2 Heavy Melting 200
No.2 Bundles

0 ‘
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Source: IMA Source; worldsteel

OBM'’s are enablers of scrap recycling and decarbonisation of
steelmaking and in so doing contribute to the circular economy
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Collaboration is essential

5

Creating a carbon-neutral OBM sector
requires collaboration throughout the
steelmaking supply chain

16/11/2022

Steel production

2
Raw material
extraction

Manufacturing

@
Reuse and
remanufacturing

4 )
Steel recycling L ‘
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Next steps % iima

« How can we build on and exploit our strengths to create and capitalise on
opportunities and mitigate threats?

* How can we addresses our weaknesses to enhance our ability to capitalise on
opportunities and mitigate threats?

« We aim to develop a strategy and action plan to focus on where we can have
further impact!
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and so..... % iima

"j“ The iron & steel value chain is like a super-tanker -it takes a long

wma¥  time to change course....

* The roadmap to “carbon-neutral” steelmaking has a timeline of 30-
“ 50 years and there are several pathways under active consideration.

collaboration

& ,“ TO ensure success we see the need common terminology and standards

o avoidance of polarisation, embracing diversity in solutions to enable
’ fO r. efficient use of available resources

Investment from both public and private institutions
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Contact information % iima

Thank you for your attention

info@metallics.org

gl www.metallics.org
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