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1. THE
CLIMATE
IMPACT
OF STEEL

teel production is the highest carbon

dioxide (CO2) emitter among heavy

industries. The steel sector accounts for
around 7% of global greenhouse gas (GHG)
emissions and 11% of global CO2 emissions." In
2019, the sector accounted for 2.6 gigatonnes
(Gt) of direct CO2 emissions globally,
representing about one-quarter of industrial
CO2 emissions, 7% of total energy sector CO2
emissions and more than the CO2 emissions
from all road freight that year.? In comparison,
the aviation sector accounts for 2.1% of global
CO2 emissions.?

Steel sector emissions are primarily due to its
reliance on coal. Metallurgical coal meets 75% of
the sector’s energy needs.* In the steelmaking
process, metallurgical coal, also called coking
coal or met coal, serves as a reducing agent,
a source of energy and a source of carbon. It
is used in the primary steel production route
- the blast furnace to basic oxygen furnace
route - which accounts for around 70% of steel
production worldwide.5 For one tonne of steel
produced through this route, between 1.>and 3
tons of CO2 are released into the atmosphere.®

2. STEELMAKING
PRODUCTION ROUTES

There are two main ways to produce steel:

« Primary steelmaking from iron ore
accounts for around 70% of global steel
production. It is the most emissions
intensive way of producing steel, with
on average seven times more emissions
than secondary steelmaking.” Primary
steelmaking is almost exclusively done

through the blast furnace to basic oxygen
furnace route (BF-BOF) using metallurgical
coal.

» Secondary steelmaking relies on electric
arc furnaces (EAF), which are mainly used
to process scrap. It accounts for almost
30% of global steel production.

OVERVIEW OF THE MAIN
STEELMAKING PROCESSES
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https://iea.blob.core.windows.net/assets/eb0c8ec1-3665-4959-97d0-187ceca189a8/Iron_and_Steel_Technology_Roadmap.pdf

The BF-BOF route is both the most CO2- and
coal-intensive way to make steel. Producing
a tonne of crude steel via this route with coal
injection (90% of BF-BOF steel production)
directly emits around 1.2 tonnes of CO2 per
ton of crude steel. In addition, it results in an
average of 1.0 ton of CO2 per ton of crude

steel in indirect emissions from electricity and
imported heat generation. In comparison,
scrap-based EAF production directly emits
only about 0.04 ton of CO2 per ton of crude
steel, and results in an additional 0.3 ton
of CO2 per ton of crude steel in indirect
emissions.

Global steel industry CO2 emissions
in 2019 by process type
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‘ ‘ To meet global energy and chmateh;,
goals, emissions from the steel '

industry must fall by at least 50%
by 2050, with continuing declines
towards zero emissions being

pursued thereafter , ,

International Energy Agency,
O 2020



https://static1.squarespace.com/static/5877e86f9de4bb8bce72105c/t/624ebc5e1f5e2f3078c53a07/1649327229553/Steel+climate+impact-benchmarking+report+7April2022.pdf

3. CLIMATE SCIENCE ON
STEEL DECARBONIZATION

a. Steel decarbonization is
the only way forward to keep
the 1.5°C target within reach

The International Energy Agency’s Net Zero
by 2050 report (IEA NZE) calls for steel sector
emissions to drop by 25% by 2030 and almost
92% by 2050.8 It implies that the direct CO2
intensity of crude steel production needs to
fall by approximately 4% each year between
2020 and 2030, though it has remained
constant in the past few years. The IEA calls
for metallurgical coal production to fall by
about 30% by 2030, and by 88% by 2050,
based on 2021 levels.” This implies that a
100-fold increase in net-zero steel production
needs to happen by 2030.

Another 1.5°C pathway published by E3G
in collaboration with the Pacific Northwest
National Laboratory' calls for an even quicker
decarbonization of the steel sector, with
targets for decreasing emissions by at least
50% by 2030 and 95% by 2050, based on 2020
levels. According to this pathway, a ten-year
delay in action would result in an additional
20 Gt of CO2 being emitted by the steel
industry between 2020 and 2050, accounting
for about 5% of the remaining total global
carbon budget with a 67% probability of
limiting global warming to 1.5°C.

Yet, steel emissions are growing in Europe,
where the steel sector makes up 8% of EU
Emissions Trading System (ETS) emissions.
Approximately 80% of these emissions

Change in direct carbon emissions intensity
and net-zero steel primary production needed
to meet climate goals, 2015-2030
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are from only 30 blast furnaces, according
to a study by Ember Climate." The study
also found that coal-fired blast furnaces
became the biggest CO2 emitters in seven
European countries in 2019: the UK, France,
Spain, Austria, the Netherlands, Finland and
Slovakia,' surpassing coal power plants. This
was the first time that steel plants in Spain
and the Netherlands had bigger emissions
than coal power plants.

b. Existing solutions to
decarbonize the steel sector

Climate science is clear on the need to
decarbonize the steel sector rapidly if we are
to achieve the goals of the Paris Agreement.
Though the steel sector has for many
years been dubbed as ‘hard-to-abate’ by
policymakers, due in part to the lack of viable
alternative technologies, multiple analyses
now show that thanks to recent technological
advances, the steel sector can be almost fully
decarbonized by 2050.™

Three major studies explore available options
for the steel sector to achieve net zero by
2050™ and outline the different solutions for
decarbonizing the steel sector in time.

There are currently three groups of solutions
to decarbonize steel:

« Reduce the use of steel.

+ Increase quality and efficiency, and scale-
up recycling.

+ Develop new technologies and clean
sources of energy. This includes:

« recycled electric arc furnace (EAF) steel
with renewable electricity;

« primary steel from hydrogen-based
direct reduced iron (HDRI) to EAF;

« methane-fed direct reduced iron (DRI)
furnaces with carbon capture and
storage (CCS); and

« blast furnace to basic oxygen furnaces
(BF-BOF) with CCS.

Studies however highlight both the limited
potential of CCS and the risk that investments
in CCSfor the steel sector may beadead end.™
Maximizing the use of recycled scrap and fast-
tracking the innovation process needed to
commercialize green hydrogen-based DRI is
therefore essential.


https://climatechampions.unfccc.int/wp-content/uploads/2022/09/THE-BREAKTHROUGH-AGENDA-REPORT-2022.pdf
https://www.iea.org/reports/net-zero-by-2050

c. Steel companies are
waking up

Increasingly, steel companies are committing
to net zero emissions by 2050 and some are
committing to initiatives such as the Science-
Based Targetsinitiative (SBTi)."® Today, at least
nine companies, representing around 20%
of global steel production and including the
five largest producers, have set firm net zero
emissions commitments.” Reaching these
commitments requires investing in the right
technologies and committing to making the
right choices to transform existing facilities.

There are already several projects being
developed that will use new sustainable
technologies. According to the Green Steel
Tracker developed by the Leadership Group
for Industry Transition (LeadIT),”® there are
currently 73 green steel projectsin the world,™
out of a total of over 300 steel projects in the
pipeline.?® However, the tracker shows that
most of the green steel projects are located
in Europe, whereas demand will mostly be in
developing and emerging economies.
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4 NOWISTHETIMETO ACT

a. Steel demand is expected
to increase

In the coming decades, steel demand
is expected to grow? in developing and
emerging economies in particular. Steel
consumption increases as countries develop,
driven in part by the construction, automotive
and manufacturing sectors. Steel will also play
a key role in the energy transition via its use
in infrastructure and products, such as wind
turbines, solar panels and electric vehicles.

The IEA's The Breakthrough Agenda Report
2022?22 points out that less than 1 megatonne

(Mt) of primary 'near-zero’ emission steel is
currently produced per year, whereas over
100 Mt will be needed by 2030. Projections
by the Mission Possible Partnership (MPP)%
show that steel production, already 1,950
Mt today, could increase by a third by 2050.24
Achieving this would require the build of
new facilities to expand current steelmaking
capacity. However, in the absence of targeted
measures (e.g. for primary near-zero emission
steel) and technology breakthroughs, the
MPP finds that steelmaking could emit
another 90 Gt of CO2 by 2050 - almost 20%
of the remaining global CO2 budget with
a 50% chance of limiting global warming to
below 1.5°C.»> The Breakthrough Agenda

Global steel production by type and era of build
in 2019 (GEMs Database)
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http://netzerosteel.org/wp-content/uploads/pdf/net_zero_steel_report.pdf

Report also draws attention to the erroneous
direction being taken in many parts of
the world: approximately 114 Mt of new
steelmaking projects were in the planning
stage as of late 2021, with these relying for
the most part on high-emission steelmaking
routes. Financial institutions will therefore
need to make the right investment choices by
financing steel production that uses the least
carbon-intensive methods.

b. Facilities are nearing the
end of their lifetimes

In parallel to new projects, existing
steelmaking infrastructure is growing older
and decisions about its future will soon need
to be taken. BF-BOFs have an average lifetime
of 20 years. A very large portion of the BF-BOF
fleet was builtin 1990-2010% - many BF-BOFs
are therefore coming up for furnace relining in
the current decade.

In fact, this is the case for more than 70% of
existing coal-fired blast furnaces - comprising
2.4 million jobs and around 2.2 Gt of carbon
emissions - all of which need to be refurbished
by 2030.7

Furthermore, by 2050, practically all major
production assets, even those that have
been built recently or are currently under
construction,  will require substantial
reinvestments.

c. Major investments are
coming

The long lifetime of steel plants means that,
if net-zero steel emissions are to be achieved,
decisions on how steel will be produced
come 2050 need to be made now. An analysis
by the Mission Possible Partnership?® finds
that the transition of the current global steel
base to net-zero compliant technologies will
require an additional US$8 to US$11 billion
investment annually — equal to US$235
to USS$335 billion of additional investment
cumulatively by 2050. This analysis also shows
that, even without major transformation,
the steel sector would need approximately
US$47 billion in investment annually to meet
growing demand over the next 30 years and
to maintain existing sites. This means that,
in either case, steel companies are going to
need the support of financial institutions to
raise necessary funds.

As indicated already, rising demand will
require new projects to be built while
existing facilities are rebuilt or replaced.
Meeting sector growth needs with coal-
based capacity risks creating long-term
carbon lock-in and stranded assets.?” While
demand-side levers have an important role
within all pathways for steel decarbonization,
financial institutions also have a key role to
play by making the right investment choices
that support the development of green steel

Technical lifetime of coal-based primary steel production
capacity and timeframe to achieve Net-Zero 2050
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technologies. As studies converge to show
that the steel sector can be decarbonized
while still meeting demand - implying the
need for significant investment in new
technologies - the opportunity is being
created for financial institutions to make
these right choices now.

In summary, major investments are coming,
and with them the opportunity for financial
institutions to actively take part in the
decarbonization of the steel sector. Thiscanbe
done by conditioning their financial services
to 1.5° aligned decarbonization targets, and
engaging with steel companies to push them
to set ambitious climate objectives.



https://www.agora-energiewende.de/en/publications/global-steel-at-a-crossroads/

5. RECOMMENDATIONS
FOR FINANCIAL

INSTITUTIONS

play in decarbonizing the steel sector by

ensuring that financial investments are
directed at the right technologies, allowing
the industry to move away from metallurgical
coal. Considering the climate impact of coal-
based steelmaking and factoring in the time-
sensitivity of steel decarbonization, Reclaim
Finance urges financial institutions to:

Financial institutions have a key role to

« Endalldirect supportto new metallurgical
coal mines and metallurgical coal mine
expansions, and offer financial services
to clients and investee companies active
in the sector on condition that they
commit to halting the development of
such projects. Most financial institutions
already have policies that cover thermal
coal. Now is the time to complete
these policies by also addressing
metallurgical coal, guaranteeing that all
coal commitments are comprehensive
and consistent. Though metallurgical coal
will continue to be used for steelmaking
in the coming years, the sector needs to
transition to new ways of producing steel
now - and, indeed, is already starting to do
so. Investing in new metallurgical projects
is thus counter-productive and risky.

« End all direct support to coal-based
steelmaking facilities, including: new
BF-BOFs, BF-BOF expansions, BF-
BOF retrofits; and apply a condition to
financial services offered to clients and
investee companies that they commit
to halting the development of coal-
based steelmaking facilities, including
expansions, modernizations or retrofits
of existing facilities. Steel sector
emissions predominantly come from the
BF-BOF route, which uses metallurgical
coal. Tackling steel sector emissions

14

thus requires changing the way steel
is produced. Building new coal-based
facilities or extending the lifetime of
existing ones is therefore incompatible
with decarbonizing the steel sector.

Ask clients and investee companies to
develop the right technologies. When
building a new project or replacing a BF-
BOF that has reached the end of its lifetime,
financial institutions have a key role to
play in asking steelmakers to develop the
most adequate technologies. Priority must
be given to the least carbon-intensive
solutions, maximizing the secondary steel
route through electric arc furnaces running
on renewable energy, and avoiding wasting
time and resources on unproven and
unsustainable solutions such as CCS.

Ask steel and metallurgical coal
companies to adopt and publish robust
climate strategies, with a commitment
to a 2050 net zero objective aligned to
a 1.5°C pathway. Pushing companies to
publish more information on their climate
commitments,andtoconsultshareholders
through Say on Climate, can be a way
to compel industry actors to raise their
climate ambitions to a suitable standard.

This includes:

1. Calling on clients and investee
companies to adopt a robust and
comprehensive climate plan, including
submission to a shareholder vote. This
climate plan should at least include the
following indicators:

" Short- and medium-term GHG
emissions reduction targets on
Scopes 1, 2 and 3, expressed in
both absolute and intensity terms,

encompassing all activities.

Possible contribution of captured
GHG volumes to achieving
emissions reduction targets.

" Carbon  offsetting approaches
that may be implemented to
complement the reduction targets.

" Targeted energy mix evolution for
the short- and medium-term.

" Short- and medium-term capex
plans disaggregated by activity and
by allocation between maintenance
and development of company
assets.

" Short- and medium-term opex
disaggregated by activity and by
cost item.

Explanation of a baseline scenario
used to set climate targets, and
how it considers the best available
science.

2. Asking companies to make climate

15

" Incorporating

strategy an integral part of their
governance. This includes:

"~ Making sure the board has a clear

oversight of climate change and
has named a board position with
responsibility for climate change,
ensuring that the board overall has
sufficient capabilities to assess and
manage climate-related risks and
opportunities.

climate change
performance within the company’s
executive remuneration scheme.

~ Committing to reflect the way in

which climate change and global
decarbonization efforts are being
captured in critical accounting
assumptions and judgements
within the company’s accounting
practices and related disclosures.

Reclaim Finance's detailed recommendations
on companies’ climate commitments can be
found here.


https://reclaimfinance.org/site/wp-content/uploads/2023/02/0_All-recommendations-for-Asset-managers_February-2023-_V1.pdf

APPENDICES

Abbreviation Definition

Blast Furnace to Basic Oxygen Furnace.

Blast furnaces are used to sinter iron ore, basic oxygen furnaces
are used for smelting.

Direct Reduced Iron. This is the product of the direct reduction
of iron ore in the solid state by carbon monoxide and hydrogen
derived from natural gas or coal.

Electric Arc Furnaces for recycled steel.
Carbon Capture and Storage.
HDRI Hydrogen-based DRI.

Sources and useful resources

+ Iron and Steel Technology Roadmap (IEA, 2020)
Achieving Net Zero Heavy Industry Sectors in G7 Members (IEA, 2022)
Global Steel at a Crossroads (Agora, 2021)

The Breakthrough Agenda Report 2022 (IEA, 2022)
Net zero steel pathways:

- Making Net Zero Steel Possible (MPP, 2022)

+ Net Zero Steel project (IDDRI, 2021)

+ 1.5C Steel: decarbonising the steel sector in Paris-compatible pathways
(E3G & PNNL, 2021)

What is Green Steel? (Global Efficiency Intelligence, 2023)
Green Steel Tracker (LeadIT)

Steel Plant Tracker (Global Energy Monitor)

Global Coal Mine Tracker (Global Energy Monitor)

Green Steel hub (Climate Catalyst)

References

15.
16.
17.

18.
19.
20.

21.

22.
23.

24.
25.

26.

27.
28.
29.

Global Efficiency Intelligence, Steel Climate Impact: An International Benchmarking of Energy and CO2 Intensities,
2022

IEA, Iron and Steel Technology Roadmap, 2020

Climate Action Network (CAN) and International Coalition for Sustainable Aviation (ICSA), Contribution of the
global aviation sector to achieving Paris Agreement climate objectives

IEA, Iron and Steel Technology Roadmap, 2020

IEA, Iron and Steel Technology Roadmap, 2020

LeadIT, Green steel production: How G7 countries can help change the global landscape, 2021
IEA, The Breakthrough Agenda Report 2022, 2022

IEA, Net Zero by 2050 - A Roadmap for the Global Energy Sector, 2021

IEA, World Energy Outlook, 2022

E3G, 1.5C Steel: decarbonising the steel sector in Paris-compatible pathways, 2021

. Ember Climate, EU ETS Emissions 2019, 2020
. Ember Climate, EU ETS Emissions 2019, 2020
. LeadIT, From 'Hard-to-Abate’ to Net-Zero: Policy Priorities for Decarbonizing Steel by 2050, 2021

A bottom-up analysis by the Net Zero Steel project of the Institute for Sustainable Development and International
Relations (IDDRI), and top-down analyses by E3G and the Pacific Northwest National Laboratory (PNNL), and by
the Mission Possible Partnership (MPP). A summary of the three studies from the Leadership Group for Industry
Transition (LeadIT) can be found here.

Agora Industry, Global Steel at a Crossroads, 2021

More information on the SBTi can be found here.

IIGCC, Initiative supported by investors representing USD $55 trillion sets decarbonisation expectations for steel
industry in line with IEA 2050 scenario, 2021

The Green Steel Tracker is available here.
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DECARBONIZING THE STEEL SECTOR

The role of financial institutions

Reclaim Finance is an NGO affiliated with Friends of the Earth France. It was
founded in 2020 and is 100% dedicated to issues linking finance with social
and climate justice. In the context of the climate emergency and biodiversity
losses, one of Reclaim Finance's priorities is to accelerate the decarbonization
of financial flows. Reclaim Finance exposes the climate impacts of financial
players, denounces the most harmful practices and puts its expertise at the
service of public authorities and financial stakeholders who desire to bend
existing practices to ecological imperatives.

contact@reclaimfinance.org

RECLAIM
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