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TASK 1: SCOPE, LEGISLATION AND STANDARDISATION

1.1 Product scope and definition

Steel is an alloy of iron and carbon, it contains by mass more iron than any other single element, having a
carbon content generally less than 2.11% and containing other elements (when the carbon content is over
2.11%, the material is defined as cast iron). A limited number of chromium steels may contain more than 2.11
% of carbon, but 2.11 % is the usual dividing line between steel and cast iron (CEN, 2000) (Wente, Wondris, and
Nutting, 2023) (Pero-Sanz Elorz, Quintana Hernandez, and Verdeja Gonzalez, 2017).

Steel is made from iron ore, a mineral of iron, oxygen and other elements. The raw materials used in steelmaking
are extracted through mining and subsequently processed to create steel. Traditional steelmaking encompasses
two main routes, as illustrated in Figure 1: the primary route, where steel is produced from virgin iron ores,
and the secondary route, where steel is made from scrap melting. The primary route comprises the classic
integrated blast furnace and basic oxygen furnace route (BF-BOF), smelting reduction (smelting reduction plant
and BOF) and direct reduction (DR), which requires a direct reduction plant and an electric arc furnace (EAF).
Conversely, the secondary route produces crude steel by recycling steel scrap in the EAF (Draxler et al., 2021).

Figure 1. Traditional Steelmaking Routes
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The output resulting from the processes described above is liquid crude steel, which is the immediate hot
molten steel product of primary metallurgy in the steel melting shop process. In a second stage of the
steelmaking process, liquid crude steel is adjusted to the customers' requirements by specific secondary
metallurgy processes such as e.g. alloying or degassing and subsequently cast either into ingots or by means
of continuous casting, obtaining crude steel?, which is defined as steel in its first solid (or usable) form: ingots,

! Crude steel is the term used to describe the first solid state of steel after it has solidified from its liquid state. For statistical purpose,
crude steel covers ingots, continuously cast semi-finished products as cast and liquid steel for production of casting (EUROFER, s.d.).



semi-finished products (billets, blooms, slabs), and liquid steel for castings (World Steel Association,
2022).

Afterwards, steel is subsequently processed in rolling mills and finishing lines, obtaining finished products
ready to be sold in the market (Remus et al., 2013). There are distinct finishing processes involved in shaping
and treating steel products. These processes encompass, inter alia, hot rolling, cold rolling, wire drawing (wire
mill), continuous hot dip coating. Task 3 of the present study is dedicated to an in-depth analysis of the
production routes for steel finished products, providing a more comprehensive description of each process within
the ferrous metal processing sector.

Finished products are usually classified in two broader categories, flat and long products, each characterized
by specific dimensions, shapes, and applications. Flat products, including sheets, plates, and coils, have a width
equal to or greater than their thickness and are often produced through hot and/or cold rolling processes,
resulting in defined dimensions with smooth and consistent surfaces. On the other hand, long products, such as
bars, rods, wires, and structural sections like beams and rails, have lengths significantly exceeding their cross-
sectional dimensions. They are produced via continuous casting or rolling techniques. Flat products may undergo
additional treatments like continuous hot dip coating to enhance their properties or resistance to corrosion.
Some additional treatments, e.g. batch galvanising or painting, may be applied to the end-use product that is
manufactured from the finished steel product.

Figure 2. presents some representative finished products for the three categories of semi-finished products,
including its end-use application sectors, inter alia, ship building, automotive, general engineering, building and
construction, railway, and tubes.

Figure 2. Semi-finished and finished steel products
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In conclusion, the world of steel products is incredibly diverse, encompassing a vast array of shapes, surface
treatments, and mechanical or chemical properties. To illustrate this diversity, only considering their chemical
properties, there are over 3,500 different grades of steel. Annex 1 will delve deeper into the subject, exploring
different classifications and categorisations systems and enabling a more comprehensive understanding of the
steel products available within the EU market.



1.1.1. Glossary of terms

Table 1 provides a glossary of steel-related terminology curated to serve as a valuable reference tool within
the context of this preparatory study. This compilation of terms spans a wide spectrum of concepts integral to
the steel industry, offering clear and concise definitions.

Table 1. Glossary of steel-related terms

Term Definition

The primary raw material in the manufacture of steel, typically containing iron oxides

Iron ore mixed with other elements.
Pig iron The product that results from smelting iron ore with a high-carbon fuel such as coke.

It is the product of reducing iron oxide in the form of iron ore and steel plant wastes into
Sponge iron metallic iron, below the melting point of iron and typically in the range of 800,1200 °C.

Also known as direct reduced iron (DRI).

Steel is an alloy of iron and carbon, containing by mass more iron than any other single
element, having a carbon content generally less than 2% and containing other elements
Steel (when the carbon content is over 2.11%, the material is defined as cast iron). A limited
number of chromium steels may contain more than 2.11 % of carbon, but 2.11 % is the
usual dividing line between steel and cast iron.

Crude steel is defined as steel in its first solid (or usable) form: ingots, semi-finished
products (billets, blooms, slabs), and liquid steel for castings. This is not to be confused

Crude Steel with liquid steel, which is poured steel. For statistical purpose, crude steel covers ingots,
continuously cast semi-finished products as cast and liquid steel for production of
casting.

A form of semi-finished type of metal. Liquid metal is teemed (poured) into moulds,

Ingot where it slowly solidifies. Once the metal is solid, the mould is stripped, and the ingot is

then ready for subsequent rolling or forging.

Steel products such as billet, blooms and slabs. These products can be made by direct
continuous casting of hot steel or by pouring the liquid steel into ingots, which are then
hot rolled into semi-finished products.

Semi-finished
product

A semi-finished steel product obtained by rolling ingots on a rolling mill or processed
through a continuous caster and cut into various lengths. The slab has a rectangular
cross section and is used as a starting material in the production process of flat products,
i.e. hot rolled coils, plates, sheets, strips, etc. While the width is at least 2 times of the
thickness, slabs of up to 600mm thickness may be continuously cast.

Slabs

Bloom is a semi-finished long product with a square or rectangular cross section usually
above 155 mm x 155 mm. This product is either rolled or continuously cast and is then
transformed by rolling to obtain finished products like wire rod, merchant bars and other
sections.

Blooms

Billet is a semi-finished steel product (similar to blooms) with a cross-section typically
up to 155mm x 155mm. Billets can be rectangular (including square), circular or
polygonal in cross-section, with the width measuring less than twice the thickness. This
product is either rolled or continuously cast and is then transformed by rolling to obtain
finished products like wire rod, merchant bars, rebar, tube rounds and other sections. The
range of semi-finished products above 155 mm x 155 mm are called blooms.

Billets

A process for solidifying steel in the form of a continuous strand rather than individual
ingots. Molten steel is poured into open-bottomed, water-cooled moulds. As the molten
steel passes through the mould, the outer shell solidifies.

Continuous
casting

It is the term used to describe products obtained upon hot rolling/forging of semi-
Finished finished steel products, such as blooms, billets or slabs - colloquially known in the
product industry as 'semis'. These cover two broad categories of products, namely 'long' products
and 'flat' products.

A type of finished rolled steel product usually produced from slabs or ingots. These are
Flat product generally sold either as flat sections, as is the case with 'quarto plate', or coils, either
hot or cold, which are rolled lengths coiled up to make transportation easier.

A type of finished rolled steel product usually derived from billets, blooms or ingots. They
Long product | are, as the name suggests, often long or narrow in their dimension. They include for
instance rail, wire rod and steel bars.
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all steel-containing products that reach the end of their life (post-consumer scrap), from
S demolished structures to end of life vehicles, packaging, white goods and machinery,
crap . . . .
and the yield losses in the steelmaking and manufacturing processes (pre-consumer
scrap). It can also include iron scrap. All steel can be recycled into new steel. All new steel
contains some steel scrap.
Cast steel Finished steel goods produced by casting liquid steel (< 2% carbon) into a mould of net-
products or near-net shape (incl. both non-alloy and alloy steels)
Cast iron Finished iron goods produced by casting liquid iron (> 2% carbon) usually directly
products produced from pig iron into a mould of net- or near-net shape
Hot rolled or cold rolled steel sheet or strip that has received a hot dip coating applied
Galvanized by continuous immersion of steel through a bath containing molten zinc or applied by
Cail electrolytic methods. For the purpose of this study, this category includes coatings of
other metals (e.g. aluminium, lead, lead-tin, aluminium-silicon, aluminium-zinc)

Source: JRC elaboration based on World Steel Association, EUROFER and American Iron and Steel Institute, Treatise on Process Metallurgy
(Barati, 2014) and recommendations gather through stakeholder consultation.

1.1.2. Existing definitions and categories for steel

Steel can be subject to classification using numerous diverse systems. Annex 1 presents an overview of existing
definitions of steel products using the most common categorisation based on physical and chemical properties,
products characteristics, and economic statistics:

0 Steel grades, designated according to the chemical composition, mechanical and physical properties
Application and mechanical or physical properties

Shape and surface conditions

European Statistics

Combined Nomenclature

o ox ox ox Ox

Other categorisations

1.1.2.1 Steel grades

The steel grade is linked to the chemical composition, the structure and the crystallography of the product.
<Mjn_diboj oc™ no\i_\m_ @1 ,++=+—+++ 22 adidodj 1 \i_ ~g\nndai*\odji jabm\_"n jano g (CEN, 2000), steel
ca be classified into:

0 Non alloy, stainless steel and other alloy steels by chemical composition

0 Main quality classes defined by main property or application characteristics for non-alloy, stainless and
other alloy steels.

In addition, a classification is also provided by the European Commission JRC nop_t °="no <g\ij\]J¢~ 0" *cidlp™n
#=<08) M~a"n~ 1™ ?jph~io agnoc™ A"mjpn H o\gn Knj~ nndib Di_pnont» (Aries et al., 2022). Steel grades are
defined in four principal categories:

0 Carbon steel non alloy, for which the content of alloy elements is lower than 0.4%, except for silicium
(< 0.6%) and manganese (<1.65%);

0 Carbon steel low alloy, for which the content of each alloy element is lower than 5%;

0 Stainless steel, which is also considered as a high alloy steel;

0 High alloy steels, other than stainless steel for which the content of some alloy elements is over 5%.
Electrical steels and high strength steel should also be considered as special steel grades.

Finally, the Regulation (EU) 2019/331 determining rules for harmonised free allocation of emission allowances
(European Commission, 2019) defines three product benchmark for steel, hot metal, EAF carbon steel and
EAF high alloy steel (see Table 2). The definitions for the EAF categories include reference to the grade of
steel an alloy content. These two categories are the same considered by the German Steel Association in the



Low Emissions Steel Standard (LESS) (WV Stahl, 2024), with the caveat that terms used are structural and
reinforcing steel for carbon steel and quality steel for high-alloy steel.

Table 2. Categories of steel according to EU-ETS classification

EU - ETS Product
Benchmark

Hot metal Liquid iron saturated with carbon for further processing, considered as product of
blast furnaces, and expressed in tonnes of liquid iron at the exit point of the blast
furnace. Similar products such as ferroalloys are not covered by this product
benchmark. Residual material and by-products are not to be considered as part of the
product.

It covers all processes directly or indirectly linked to the process units blast furnace,
hot metal treatment units, blast furnace blowers, blast furnace hot stoves, basic
oxygen furnace, secondary metallurgy units, vacuum ladles, casting units (including
cutting), slag treatment unit, burden preparation, BF gas treatment unit, dedusting
units, scrap pre-heating, coal drying for PCI, vessels preheating stands, casting ingots
preheating stands, compressed air production, dust treatment unit (briquetting),
sludge treatment unit (briquetting), steam injection in BF unit, steam generation plant,
converter BOF gas cooling and miscellaneous are included.

Definition

EAF carbon steel Steel containing less than 8 % metallic alloying elements and tramp elements to such
levels limiting the use to those applications where no high surface quality and
processability is required and if none of the criteria for the content of the metal
alloying elements and the steel quality for high alloy steel are met

Steel containing 8 % or more metallic alloying elements or where high surface quality
and processability is required.
EAF steel should be regarded as high quality steel if at least one of the following
criteria is met:
1. A maximum hydrogen content of 0.0003 per cent
2. A maximum sulphur content of 0.003 per cent
3. A maximum phosphorus content of 0.01 per cent
4. Micro cleanliness:
a) K3 (oxide) < 40; K4 < 50 according to DIN 50602 (or any equivalent
international standard)
b) Sulphide: A/thin 2.0; A/thick 1.5 according to ISO 4967
c) Oxide: B/thin 1.5; B/thick 0.5 according to ISO 4967
d) ASTM E45: Procedure B, C, D maximum 2
e) SEP 1920: ultrasonic testing: core test , KSR maximum 2 mm
Macro cleanliness: blue brittleness break test: maximum 2.5 mm/dm2
It can also be assumed that QST has a high surface quality and processing
capability if one of the following non-destructive technological tests is required
for more than 10 per cent of the outgoing product stream:
a) Ultrasonic testing according to ASTM E213 or EN 10246-6, 7.14
b) Magnetic particle testing according to ASTM E709 or EN 10246-12
c) Dye penetrant inspection according to ASTM E165
d) Electromagnetic testing
i. Eddy current, ASTM E309:
ii. Flux leakage, ASTM E570:

EAF high alloy steel

o o

Source: Guidance Document n°9 on the harmonised free allocation methodology for the EU-ETS post 2020 (European Commission, 2019)

1.1.2.2 Classification according to application

An alternative method for categorising steel products involves grouping them based on their intended
application. One method is to utilise the standard EN 10027-1:2016 , Designation systems for steels , Part 1:
Steel names, as detailed in Table 3. Another approach is to classify the products using as categories (application
groups) the sub-committees under CEN/TC 459, which are in charge of standardising a wide range of steel
products with many different applications (see Table 4).



Table 3. Classes of application and their relevant mechanical properties. Mandatory requirement for nomenclature
according to EN 10027-1:2016

Application Letter Relevant mechanical property
Structural steel S Minimum Yield Strength

Pressure purposes P Minimum Yield Strength

Line pipe L Minimum Yield Strength
Engineering Steel E Minimum Yield Strength

Steel for reinforcing concrete B Characteristic yield strength
Steels for prestressing concrete Y Nominal tensile strength

Steel for or in the form of rails R Specified minimum Brinell Hardness (HBW)
Flat products for cold forming D Symbol for Hot/cold rolling

High strength steel flat products for cold H

forming

Tin m|II_ products (steel products for T Nominal yield strength
packaging)

Electrical steel M Max specified loss

Source: Advancing on comparability aspects for product and organisation environmental footprint (European Commission, Joint Research
Centre, et al., 2022)

Table 4. Application groups according to the sub-committees under CEN/TC 459

Application groups

Structural steels other than reinforcements

Concrete reinforcing and prestressing steels

Steels for heat treatment, alloy steels, free-cutting steels and stainless steels
Wire rod and wires

Steels for pressure purposes

Steel sheet and strip for electrical applications

Coated and uncoated flat products to be used for cold forming

Steel tubes, and iron and steel fittings

Steel castings and forgings
Source: CEN

1.1.2.3 Steel products grouped by shape and surface conditions

Regarding steel products grouped by shape and surface conditions, the standard EN 10079:2007 also provides
a comprehensive framework for classifying steel products. In addition, categories used by the World Steel
Association and EUROFER statistics also respond a shape criteria, although they are also partly based on the
intended use. Further explanation can be found in Section 1.3.1 of Annex 1 of this preparatory study.

1.1.2.4 European statistics

The EU's industrial production statistics play a pivotal role in tracking and analysing economic activities within
the EU. These statistics are compiled through the PRODCOM? (PRODuction COMmunautaire) survey and also in
the EUROPROM database, which incorporates external trade statistics. The PRODCOM survey captures data on
various economic activities, which are then classified according to the Statistical Classification of Economic
Activity (NACE).

Within this comprehensive framework, iron and steel products are specifically categorised under subsectors of
NACE Sector C24:

1 C24.1 Manufacture of basic iron and steel and of ferro-alloy
0 24.10 Manufacture of basic iron and steel and of ferro-alloy

1 C24.2 Manufacture of tubes, pipes, hollow profiles and related fittings, of steel

2 https://ec.europa.eu/eurostat/web/metadata/classifications
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0 24.20 Manufacture of tubes, pipes, hollow profiles and related fittings, of steel
1 C24.3 Manufacture of other products of first processing of steel

0 24.31 Cold drawing of bars

0 24.32 Cold rolling of narrow strip

0 24.33 Cold forming or folding

0 24.34 Cold drawing of wire
1 C245 Casting of metals

0 2451 Casting of iron

0 2452 Casting of steel

1.1.2.5 Combined Nomenclature

The Combined Nomenclature (CN) is a comprehensive system used for the classification of goods in
accordance with both the Common Customs Tariff and the external trade statistics of the European Union. It
represents a notable extension of the Harmonised System (HS) nomenclature, tailored to encompass specific
EU-related subdivisions, employing eight-digit codes for precise classification.

Within the CN framework, iron and steel products find their classification in two primary chapters: Chapter 72,
dedicated to iron and steel, and Chapter 73, focusing on articles made from iron and steel. Section 1.5 of Annex
1 presents the HS headings at four-digit level of the main categories of these chapters.

1.2 Relevant legislation and policy initiatives

The policy background for the steel industry and its associated products is characterised by a multi-tiered
regulatory framework that spans across different levels of governance. This section provides an overview of
the policy landscape related to steel at the EU (Section 1.2.1), Member States (Section 1.2.2.) and third-country
(Section 1.2.3) levels.

1.2.1 EU legislation and policy initiatives

This section delves into the expansive landscape of EU legislation and policy initiatives directly impacting both
the EU steelmaking industry and steel products sold in the EU market. These EU policies are considered the
most relevant for this preparatory study, and Table 5 presents a summary of the initiatives, categorised within
distinct domains. It is worth noting that some legislation is still under discussion, in which case a certain level
of uncertainty regarding the final implications must be accepted.

Table 5. Classification of EU policy initiatives

Domain Policy Initiatives

Circular Economy Action Plan (CEPA)

Ecodesign for Sustainable Product Regulation

Construction Products Regulation

Waste Framework Directive

Circular Economy and Waste Electrical and Electronic Equipment Directive

Sustainable Product Policy Waste Shipment Regulation

End-of-Life Vehicles Directive

Packaging and Packaging Waste Directive

Registration, Evaluation, Authorisation, and Restriction of Chemicals (REACH)
Classification, Labelling, and Packaging Regulation (CLP)

European Industrial Strategy
Green Deal Industrial Plan
European Critical Raw Material Act
Net Zero Industry Act

European Taxonomy

EU Open Strategic Autonomy
Clean Industrial Deal

Sustainable Industry and
Investments
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European Emissions Trading System
GHG Emissions and Pollution | Carbon Border Adjustment Mechanism
Reduction and Energy Industrial Emissions Directive
Transition EU Hydrogen Strategy

Steel and Metals Action Plan

EU-US Global Agreement on Sustainable Steel and Aluminium

Trade Policy Trade Defence Instrument

Consumers Rights Green Claims

Source: JRC elaboration

1.2.1.1. Circular Economy Action Plan (CEAP)

A new Circular Economy Action Plan (CEAP)® was adopted in March 2020. It consists of a set of initiatives
0j “no\Jginc \ AjcnTio kmj_p”o Kjgrt an\h T rjnf oc\o rdy c gk nothipg\o™ @pmjkin om\indodj i of \ ~dmpg\n
economy, decoupling economic growth from resource use. The plan encompasses the entire life cycle of
products and key value chains.

Overall, the CEAP encapsulates the European Union's commitment to achieving a regenerative economic model
that not only minimises environmental harm but also promotes innovation, job creation, and sustainable growth.
Through its multifaceted approach, the CEAP aims to reshape production, consumption, and waste management
patterns, paving the way for a more resilient and circular economy that safeguards natural resources while
enhancing the well-being of both society and the environment.

The CEAP's strategic framework rests on three fundamental pillars. The first revolves around designing and
producing goods that prioritise longevity, repairability, and recyclability. This includes promoting eco-design
principles and setting ambitious standards for product durability, ensuring that items can be easily repaired,
and maximizing the recyclability of materials. The second pillar emphasizes fostering a strong market for
secondary raw materials, incentivising recycling, and enabling remanufacturing and refurbishment. This entails
creating a demand-driven market for recycled materials, streamlining waste management practices, and
facilitating the return of products to the market after their initial use. The third pillar centres on empowering
consumers to make sustainable choices through improved information, fostering awareness, and integrating
circularity into public procurement.

1.2.1.2. Ecodesign for Sustainable Product Regulation

On 2022, the European Commission adopted a Proposal for a Regulation on Ecodesign for Sustainable
Products (ESPR)*. This proposal' “jhhjigt n"a>m™_ oj \n oc™ I@NKM{' aligns with the overarching objectives
outlined in the EU Green Deal® and the Circular Economy Action Plan (CEAP). Its primary purpose is to
reshape the regulatory landscape of the EU, ensuring that products placed in the EU internal market become
increasingly sustainable. The ESPR entered into force in July 2024.

At its core, the ESPR aims to reduce the environmental burden of products across their entire lifecycle, while
simultaneously enhancing the efficiency ja oc™ @Pin dio™ni\g h\nf o) Building upon the existing successful
approach of the Ecodesign Directive®, which predominantly applies to energy-related products, the ESPR seeks
to broaden its scope beyond energy-related products to make it applicable to the wider spectrum of products,
including intermediate ones. The integration of intermediate products such as steel into the framework of the
ESPR represents a pivotal step towards fostering a more resilient and sustainable industrial landscape. This
inclusive approach acknowledges the interconnectedness of supply chains and recognises the pivotal role that
sustainable design and production of intermediate products play in achieving broader sustainability goals.

The ESPR envisions a roadmap with concrete actions to improve product durability, reusability, upgradability
and repairability; address the presence of hazardous chemicals; enhance energy and resource efficiency;
increase recycled content, enable remanufacturing and high-quality recycling; reduce carbon and environmental
footprints; counter premature obsolescence; incentivise product-as-a-service; and harness the potential of
digitalisation.

3 COM/2020/98 final

4 COM/2022/142 final

5 COM/2019/640 final

5 Directive 2009/125/EC
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The Regulation creates a framework to set concrete information and performance requirements for the
placing on the market of specific products related to their most relevant impacts and sustainability aspects. In
terms of information requirements, the initiative also envisages the introduction of a Digital Product Passport
to provide information \]jpo knj_p~ont “iqgmjih”io\g npno\di\]Jddot' \_ dib om\ink\m“i*t \i_ cgkiib
consumers and business to make informed choices, and creates the opportunity to collected information on
diferent steps of the entire value chain.

1.2.1.3. Construction Products Regulation (CPR)

The Construction Products Regulation’ establishes harmonised rules for the marketing and use of
construction products within the EU, including structural and non-structural steel components and products used
in construction. Its primary aim is to ensure that construction products placed on the EU market meet essential
performance requirements related to safety, health, environmental protection, and other critical aspects are
accompanied by a declaration of the performance of the product for which the manufacturer assumes the
responsibility.

Construction, buildings and engineering works are a major customer of the steel industry as they use around
50% of all steel consumed in Europe (European Commission, 2021). Steel products placed in the EU market
must comply with the CPR provisions. Key implications encompass the obligatory CE marking for steel products,
aligned with harmonised EU standards that define performance declaration requirements based on harmonised
assessment methods.

In November 2024, the revised CPR® entered into force. It aligns closely with the ESPR and develops, in addition
to safety and functionality aspects, environmental performance for construction products with a view to provide
reliable information to be used in the environmental assessment of construction works. Furthermore, the CPR
may also establish rules for the recycled content or reuse of products.

It is worth noting that the CPR primarily regulates final construction products, while intermediate products and
energy-related construction products (heaters, boilers, heat pumps, water and space heating appliances, fans,
cooling and ventilating systems and photovoltaic products, for example) are mainly regulated under the ESPR.

Under the CPR, steel is considered as either as (final) construction product or as intermediate product (defined
\n °ft k\mo®s$) <gg kmj_p2on Ajio\didib no™ g rci®c \n~ k™ nh\i “iogt dino\gg™_ di ~jinonprodji rjnfn #]pdy_dibn
and civil engineering works) are in the scope of CPR. Nearly all of these products are already regulated by
harmonised standards adopted under the current CPR which however do not contain provision on environmental
sustainability yet. However, the scope of the CPR does not include steel products which are used during
construction activities but are not permanently installed in the construction works such as scaffolding, falsework
(temporary support beams), and other construction tools such as wrenches, hammers, spatulas, trowels, ladders,
road plates and temporary trench covers.

According to ESPR, recital 51, the ESPR should, in addressing construction products, set requirements for final
products only where the obligations created by the CPR are unlikely to sufficiently achieve the environmental
sustainability objectives pursued by ESPR. Additionally, according to recital 49 of ESPR, when prioritising
intermediate products, the Commission should also take into account the consequences for final products that
are made from such intermediate product.

1.2.1.4. Waste Framework Directive (WFD)

The Waste Framework Directive (WFD) is a fundamental piece of legislation that governs the management
of waste, including industrial waste generated by sectors such as the steel industry. Its primary objectives are

7 Regulation (EU) No 305/2011

8 COM/2022/144 final

9 a part which is used as a component or spare part for a product and which has been specified by a harmonised technical specification as
essential for the characterisation, safety or performance of a product;

10 Directive 2008/98/EC
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to promote the efficient use of resources, reduce the environmental impacts of waste generation and
management, and ultimately contribute to a circular economy.

The Directive establishes a clear waste hierarchy, emphasising waste prevention, followed by reuse and
recycling, with disposal as a last resort. For the steel industry, this means a compelling mandate to minimise
waste generation and prioritise recycling and reuse practices during manufacturing processes.

As part of the WFD's implementation, the SCIP database was introduced to enhance the transparency of
information on hazardous substances in products. Steel producers, along with other manufacturers, are required
to report any articles they place on the market containing Substances of Very High Concern (SVHCs) above a
0.1% weight by weight (w/w) concentration to the SCIP database. The submission to the SCIP database ensures
that information on the presence of SVHCs is available throughout the product's lifecycle, including the waste
stage, thus supporting safe waste management and recycling processes.

Additionally, the WFD requires stringent reporting and documentation, compelling steel manufacturers to
maintain records on waste generation, disposal methods, and recycling rates. These stringent reporting
obligations ensure compliance with the Directive while underscoring the industry’'s commitment to
environmental stewardship and the principles of the circular economy.

1.2.1.5. Waste from Electrical and Electronic Equipment (WEEE)

The Waste Electrical and Electronic Equipment (WEEE) Directive!!, which sets minimum requirements
with regard to recycling of PV modules, which Member States may adjust when they transpose the Directive
into their own legislation, e.g. defining more stringent requirements or target quotas. Regarding recycling of
inverters, while the WEEE Directive does not explicitly refer to them, is still understood to fall under its scope.

Many electrical and electronic devices contain steel components, particularly in their casings, frames, and
structural elements. These steel components are subject to the recovery and recycling targets set by the
directive. Manufacturers and producers of EEE are generally responsible for ensuring that the steel and other
materials in their products are managed in an environmentally sustainable way when the products become
waste.

The WEEE Directive is currently under evaluation in order to assess whether it is still fit for purpose, explore
opportunities to simplify it, and determine whether a review is needed.

1.2.1.6. Waste Shipment Regulation

The Waste Shipment Regulation? implements the Basel Convention on the control of transboundary
movements of hazardous wastes and their disposal, as well as the OECD Decision on the control of
transboundary movements of waste destined for recovery operations.

Its primary aim is to ensure that waste is transported and treated in a way that protects the environment and
human health, with specific provisions to prevent illegal shipments and to facilitate the tracking and control of
waste movements. To this end, it sets out procedures and controls for the transfer of waste between EU member
states and also for the import and export of waste between the EU and non-EU countries. The regulation is
designed to ensure that waste is managed in an environmentally sound manner throughout the process, from
its point of origin to its final disposal or recovery.

The regulation differentiates between various types of waste, setting out distinct procedures and controls for
hazardous and non-hazardous waste. Hazardous waste, due to its potential risks, is subject to more stringent
controls, including prior written notification and consent before being shipped.

Given that ferrous metal scrap is the largest category of waste exported outside the EU, this regulation
has a significant impact on the iron and steel industry, particularly concerning the handling and export of waste
materials and other by-products of their production processes (e.g. dross, scaling, ash, slag, dust, powder, sludge,
etc.). When these waste materials are being exported to third countries, the regulation requires the industry to
proper document and track the waste shipment. This includes the completion of waste transfer notes,

1 Directive 2012/19/EU
12 Regulation (EC) No 1013/2006
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consignment notes, and other paperwork to accompany the movement of waste materials. The regulation also
requires companies to classify their waste according to specific codes and descriptions, ensuring that it is
correctly labelled and packaged for transportation.

In November 2021, the Commission adopted a proposal for a new Regulation on waste shipment*3, A
political agreement between the Parliament and the Council was reached in November 2023. This revision
responds to the need of ensuring that the EU takes greater responsibility of its waste and does not export its
environmental challenges to third countries and tackle illegal waste shipment.

In addition, it will contribute to unlocking the potential of EU waste market to transition to a circular economy,
securing the supply of raw materials. This waste often has a positive economic value, notably as secondary raw
materials that can replace and reduce dependence on primary materials, contributing to the open strategic
autonomy of the EU.

The proposed regulation will establish a list of non-OECD countries to which exports of non-hazardous waste
from the Union for recovery are authorised. In addition, the export of green-listed waste outside the OECD will
be subject to the notification procedure. These measures are anticipated to result in a decrease in the volume
of exported waste, leading to the retention in the EU of between 20% and 50% of the expected exports of
waste to non-OECD countries, equivalent to 0.6 to 2 million of tonnes of ferrous metals. As a result, the use of
steel scrap retained within the EU under this measure is projected to contribute to a reduction in CO2 emissions
for the steel industry in the EU, estimated to be between 1 and 2.9 million tonnes per year (European
Commission, 2021).

1.2.1.7. ELV Directive

The End-of-Life Vehicles Directive'* (Directive 2000/53/EC) lays down measures to prevent waste from
vehicles, promoting the recycling, recovery, and proper disposal of vehicles that have reached the end of their
life cycle. The ELV Directive establishes stringent recycling and recovery targets. It mandates that no later than
1 January 2015, for all end-of life vehicles, the reuse and recovery shall be increased to a minimum of 95 %
by an average weight per vehicle and year. Within the same time limit, the re-use and recycling shall be
increased to a minimum of 85 % by an average weight per vehicle and year.

Additionally, the Directive introduces the legal obligation of remove metal components containing copper,
aluminium and magnesium if these metals are not segregated in the shredding process (Annex I, point 4
element 2), and hazardous materials.

In 2023, the European Commission proposed a new Regulation concerning end-of-life vehicles (ELVs) as part
of its commitment to the European Green Deal and the Circular Economy Action Plan. This proposed ELV
Regulation?® builds on and replaces two existing Directives: Directive 2000/53/EC, which addresses end-of-life
vehicles, and Directive 2005/64/EC®, focusing on the type-approval of motor vehicles concerning their
reusability, recyclability, and recoverability.

The automotive manufacturing industry is a significant consumer of steel, with Europe's automotive sector
alone accounting for a substantial 19% of the EU's steel industry demand (EUROFER, 2024). However, the
industry uses a limited amount of recycled steel in new vehicles, primary due to the limited quality of ferrous
scrap coming from end-life of vehicles. The quality characteristics of many automotive steel grades shown
lower tolerance for tramp elements than long products used e.g. in construction and buildings. Nevertheless, it
is worth noting that there are currently numerous initiatives from automotive manufacturers aimed at
increasing the recycled content of steel in vehicles.

In order to address these challenges, the proposed ELV regulation foresees the possibility to establish a
minimum share of steel recycled from post-consumer steel waste to be present and incorporated
into vehicles. However, the establishment of a future target will be based on a dedicated feasibility study
covering all relevant technical, environmental and economic factors linked to the feasibility of such target. In
addition to this measure, which would be realised through a specific Delegated Act, the proposal includes
provisions for a declaration of the recycled content of steel present in vehicles.

13 COM/2021/709 final
14 2000/53/EC

15 COM/2023/451 final
16 Directive 2005/64/EC
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1.2.1.8. Packaging and Packaging Waste Directive (PPWD)

The PPWD?’ covers both packaging design and packaging waste management of all types of packaging placed
on the EU market (all types of materials and all type of functions: primary, secondary and tertiary packaging).
It aims to deal with the increasing impact of packaging and packaging waste on the environment and to remove
barriers in the internal market caused by diverging national rules on packaging design.

Among other things, the PPWD requires Member States to take measures aimed at the prevention of packaging
waste and to meet recovery and recycling targets. It also requires them to set up packaging extended
producer responsibility schemes by end of 2024 in line with the minimum requirements of Art. 8a of Directive
2008/98/EC on waste as amended in 2018.

In the context of steel products, the PPWD has implications primarily for packaging made from steel or
containing steel components. Packaging materials that include steel, such as steel drums or containers, are
subject to the recycling and recovery targets specified by the directive.

1.2.1.9. Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH)

Regulation (EC) No 1907/2006 - Registration, Evaluation, Authorisation and Restriction of Chemicals
(REACH)*® aims to ensure the safe use of chemicals in the EU. More specifically, REACH aims to ensure a high
level of protection of human health and the environment, including the promotion of alternative methods for
assessment of hazards of substances, as well as the free circulation of substances on the internal market while
enhancing competitiveness and innovation. REACH regulates, amongst many other aspects, the restriction of
the placing on the market and use of certain substances listed in its Annex XVII, including in some cases, the
incorporation of substances into articles. Consequently, restrictions also cover recycled substances and the
presence of restricted substances in recovered materials. The authorisation title of REACH applies to the placing
on the market and use of substances of very high concern (SVHC), aiming at their progressive substitution by
less hazardous substances or technologies and by subjecting their use to specific conditions.

REACH manage the processes of registration, evaluation, authorisation and restriction of chemical substances
and mixtures. Any manufacturer or importer of a substance, in quantities exceeding 1 tonne per year, shall
submit a registration to the European Chemicals Agency (ECHA), who assess compliance with the regulation.

Authorisation provisions apply to substances of very high concern to assure that risks are properly controlled,
and restriction provisions are applicable to certain substances that cause an unacceptable risk to human health
or environment (List of substances in Annex XVII of the Regulation).

Steel is an alloy and therefore considered a mixture under REACH, While steel itself is not subject to REACH
authorisation, the use of certain chromium compounds listed in Annex XIV to REACH, such as chromium trioxide,
in the surface treatment of steel is subject to authorisation under REACH.

It should be noted that according to oc™ _“adidodj i ja ©\mod"y ™ » di <mod®g™ 3 (3) of REACH, and as further illustrated
for the case of aluminium in the relevant ECHA guidance!®, most steel semi-finished products may qualify as
articles under REACH, rather than as mixtures.

1.2.1.10. EU Regulation for the Classification, Labelling and Packaging of substances and mixtures
(CLP)

The CLP Regulation (CE) 1272/20082%° governs the classification, labelling, and packaging of chemical
substances and mixtures. It serves as an integral component of the EU's broader framework for chemical
management and safety.

The CLP Regulation aims to ensure a high level of protection of human health and the environment. It achieves
this through a harmonised system of classifying chemicals based on their intrinsic properties, such as their
toxicity, flammability, and environmental impact. The regulation mandates the use of standardised labels and

17 Directive 94/62/EC

18 REGULATION (EC) No 1907/2006

19 Guidance on requirements for substances in articles Version 4.0. ECHA 2017. Annex IV, example 16.
20 Requlation (EC) No 1272/2008
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pictograms to communicate these hazards effectively, enhancing the safety of workers, consumers, and the
environment.

Regarding steel products, while the CLP Regulation primarily targets chemical substances and mixtures, steel
manufacturers and downstream users must adhere to CLP requirements when their products contain chemicals
that fall under its scope. This regulation is relevant to the manufacturing of steel products to the extent it
involves the use of alloying elements, coatings, treatments, or surface finishes which are substances or mixtures
subject to CLP.

1.2.1.11. European Industrial Strategy

In 2020, the European Commission presented the European Industrial Strategy?. This strategy stands as a
pivotal framework that underlines the European Union's commitment to fostering a resilient, innovative, and
sustainable industrial landscape. Building upon the foundation laid in its initial release, the strategy was
updated?? in 2021 to reflect the dynamic shifts in global dynamics and emerging challenges. It emphasises a
holistic approach that blends innovation, digital transformation, and the green transition to forge a competitive
and inclusive European industry.

Central to the European Industrial Strategy is the vision of enhancing Europe's strategic autonomy in key sectors.
By promoting open strategic autonomy, the EU aims to fortify its position in critical value chains, ensuring a
robust response to disruptions and fostering a level playing field for its industries. This entails bolstering
innovation through research and development, investing in digital capabilities, and nurturing a circular and
sustainable economy. The strategy prioritises sectors such as clean energy, digital technologies, and the health
sector, envisioning a harmonious synergy between innovation and environmental sustainability.

A cornerstone of the strategy is the ambition to align industrial growth with the overarching climate and
sustainability objectives. With a commitment to achieving climate neutrality by 2050, the European Industrial
Strategy accentuates the importance of decarbonisation and circular economy in industrial
operations. It seeks to incentivise sustainable practices and facilitate the transition to green technologies.
Furthermore, the strategy encourages collaborative efforts among industries, research institutions, and
governments to pave the way for a green, competitive, and secure industrial ecosystem.

The European Industrial Strategy is not only a blueprint for strengthening Europe's economic resilience and
competitiveness but also a testament to its commitment to social inclusivity. It underscores the importance of
a skilled workforce, innovation clusters, and strategic investments in regions with potential for industrial growth.
Through fostering synergies between public and private stakeholders, this strategy aspires to harness the
transformative power of industry for the betterment of societies, economies, and the environment, positioning
the European Union as a beacon of sustainable, forward-looking industrial progress.

Additionally, the updated European Industrial Strategy is accompanied by the document "Towards
competitive and clean European steel."?® This document, tailored to the steel sector, outlines a
comprehensive roadmap for fostering competitiveness while advancing sustainability goals. By aligning with
the core principles of the European Industrial Strategy, this document emphasises the steel sector's transition
to cleaner and more innovative production processes. For this to happen, Europe needs a deeper and more
digital single market, greater resilience and open strategic autonomy in line with the adopted
Commission Trade Policy Review.?*

1.2.1.12. Green Deal Industrial Plan

In February 2023, the European Commission presented the Green Deal Industrial Plan for the Net-Zero Age?, a
nom\o~bt™ Jgp kndio _“ndbi~_ of Jjgno"m oc™ ~jhk ododg i nn ja @Pin i 0-zero industry and support the fast
transition to climate neutrality. Central to this vision is the Commission's commitment to prioritize net-zero

technologies within the framework of Ecodesign working plans.

21 COM/2020/102 final
22 COM/2021/350 final
% SWD/2021/353 final
24 COM/2021/66 final

% COM(2023) 62 final
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The plan rests upon two pivotal pillars, the Net Zero Industry Act (NZIA) and the Critical Raw Materials
Act (CRMA). The NZIA focuses on strengthening the European manufacturing capacity of net-zero strategic
technologies while overcoming barriers to scaling up the manufacturing capacity in Europe. On the other hand,
the >MH< \dhinoj “inpn™ oc™ @Pin \*"nn oj \ n™pn” \i_ npno\di\]g" npkkgt ja “ndoi™\g m\r ha\o mi\gn)

1.2.1.13. European Critical Raw Materials Act

Critical raw materials (CRMs) are crucial to the twin green and digital transition and other EU priorities, such as
resilience and security. According to current projections, global demand for some CRMs, such as rare earths and
lithium, will soon outstrip global supply. As a result, other leading economies are strategically stepping up efforts
to secure supply, increasing demand for critical raw materials and triggering potential trade restrictions.?® Thus,
the global race for supply and recycling of CRMs makes it imperative to build a more resilient supply chain,
securing a reliable and unhindered access to CRMs.

In response to these challenges, the EU adopted in May 2024 a European Critical Raw Materials Act.?” The
Regulation includes a list of critical and strategic raw materials and sets measures throughout the value chain
- including extraction, processing and recycling- to ensure that, by 2030, no more than 65% of the Union's
annual consumption of each strategic raw material at any relevant stage of processing is from a single third
country. Furthermore, the Regulation foresees the possibility to introduce requirements to make information on
the environmental footprint of certain CRMs available when placed on the EU single market. While steel itself
does not directly fall under the classification of critical or strategic raw materials, stainless steel and other-
alloy production relays on certain alloys that hold such a distinction. As an example, at least 11 of the materials
on the Critical Raw Materials (CRM) list are key inputs for steel production. Notably, alloys such as silicon,
manganese, nickel, and niobium play pivotal roles in this context (European Commission et al.,, 2023).

1.2.1.14. Net Zero Industry Act

The Net Zero Industrial Act Regulation (NZIA)? entered into force in June 2024. This regulation aims to
enable the conditions for setting up net-zero technology manufacturing in Europe, inter alia, including improving
investment certainty, lowering administrative burden, facilitating access to markets by means of encouraging
public and private demand through supportive schemes, supporting innovation, enhancing skills for quality job
creation in net-zero technologies, and coordinating industrial partnership.

The steel sector plays a pivotal role in the manufacturing of net-zero technologies, as it is at the foundation of
the value chains of renewables technologies, hydrogen, wind turbine towers, solar panels, electric, vehicles, etc.
To achieve the ambitious objectives set forth in the REPowerEU Plan?®, 74 million tons of steel will be required.
To illustrate, for every newly deployed megawatt (MW) of solar power, a substantial 35 to 45 tons of steel are
indispensable, while each MW of wind power relies on a substantial 120 to 180 tons of steel (EUROFER, 2023).
Recognising this importance, the NZIA includes energy-intensive industries like iron and steel production within
its scope. This inclusion ensures that steel plants producing components for net-zero technologies and investing
in decarbonisation are eligible for the Act's provisions.

1.2.1.15. EU Taxonomy for Sustainable Activities

The EU Taxonomy (Regul\oij i #@P$ -+-+*30- °0\sjijht M bpg\oij i» #OM§ \_jko™_ ji ,3 Epi~ -+-+))*isa
classification system for sustainable economic activities that aims to facilitate sustainable investment. The TR
is focused on six environmental objectives: climate change mitigation, climate change adaptation, sustainable
use and protection of water and marine resources, transition to a circular economy, pollution prevention and
control, and protection and restoration of biodiversity and ecosystems.

The TR establishes a harmonised criterion® to determine whether an economic activity qualifies as
environmentally sustainable for the purposes of establishing the degree to which an investment is
environmentally sustainable.

26 Call for evidence for an impact assessment - European Critical Raw Materials Act
27 Regulation (EU) 2024/1252

28 PE/45/2024/REV/1

29 SWD/2022/230 final

30 PE/20/2020/INIT

31 COM/2021/2800
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An economic activity shall qualify as environmentally sustainable when: a) contributes substantially to one or
more of the environmental objectives; b) does not significantly harm any of the environmental objectives; c)
respect minimum social safeguards, and d) complies with technical screening criteria that have been
established.

In the context of the manufacture of iron and steel, the EU sets out specific criteria that steel production
processes must meet to be categorised as environmentally sustainable as a transitional activity, as defined in
the article 10.2 of the TR (see Figure 3.). These criteria encompass various aspects, such as greenhouse gas
emissions, resource efficiency, and compliance with best available techniques (BAT). Since it is defined as a
transitional activity, the criteria has to be reviewed every 3 years as defined in the Article 19 of the TR. Therefore,
the thresholds and criteria are subject to revision as technologies and best practices evolve. The European
Commission, with input from the Platform on Sustainable Finance and other stakeholders, periodically reviews
and updates the technical screening criteria to reflect advancements in science, technology, and policy.

The EU Taxonomy serves as a guide for investors, businesses, and policymakers in identifying sustainable
economic activities and directing investments towards them. It reinforces the EU's ambitions for a more
sustainable and circular economy by encouraging steel manufacturers to adopt cleaner and more efficient
production processes. It is important to highlight that criteria are subject to revision and updating.

Figure 3. Technical Screening Criteria for Manufacture of Iron and Steel

Activities with substantial contribution to climate change mitigation in the iron and steel
sector shall involve manufacturing one of the following products:

a) iron and steel where GHG emissions reduced by the amount of emissions assigned to
the production of waste gases do not exceed the following values applied to the
different manufacturing process steps:

1. hotmetal = 1,331 tCO,e/t product;

sintered ore = 0,163 tCO.e/t product;

coke (excluding lignite coke) = 0,144 tCO,e/t product

iron casting = 0,299 tCO.e/t product;

electric Arc Furnace (EAF) high alloy steel = 0,266 tCO.e/t product; and

electric Arc Furnace (EAF) carbon steel = 0,2091 tCO.e/t product.

eb Qi g 0Y [

b) steel in electric arc furnaces (EAFs) producing EAF carbon steel or EAF high alloy steel,
where the steel scrap input relative to product output is not lower than:
i. 70 % for the production of high alloy steel; and
ii. 90 % for the production of carbon steel.

Where the CO, that would otherwise be emitted from the manufacturing process is captured
for the purpose of underground storage, the CO; is transported and stored underground.

Note, Thresholds reflects the average value of the 10% most efficient installations in 2016 and 2017 (t CO2 equivalents/t) as set out in
the Annex to the Implementing Regulation (EU) 2021/447
Source: COM/ 2021/ 2800 (European Commission, 2021)

1.2.1.16. EU Open Strategic Autonomy

As defined in the study on new product priorities for the ESPR (Faraca et al., 2024), the EU Open Strategic
Autonomy refers to the ability to act autonomously (i.e, without being dependent on other countries) in
important policy areas, reflecting its strategic interests and values. Strengthening the resilience and
sustainability of the EU economy while de-risking ion npkkgt ~c\din dn \ kig\n ja oc™ @Pin _mig™ ojr\n_n Jk™1i
Strategic Autonomy.

The concept of Open Strategic Autonomy was initially introduced in the Commission Communication outlining
a major recovery plan post-COVID-19 crisis - ?oli j_im gig_hnt Repair and prepare for Next Generation®2,
This policy document emphasises that it is imperative to enhance resilience and prevent, protect and withstand
future shocks, advocating to reduce dependency and strengthen security of raw material supply. Recognising
that global trade and its integrated value chains are pivotal for Europe's recovery and growth, the strategy
envisions an Open Strategic Autonomy model. This involves shaping a new global economic governance system,
fostering mutually beneficial bilateral relations, and safeguarding against unfair practices.

32 COM/2020/456 final
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Building on this foundation, the Commission reiterated this idea in its new trade strategy for the coming years
. An Open, Sustainable and Assertive Trade Policy.®® This strategy underscores the EU's commitment to
open and fair trade, emphasizing well-functioning, diversified, and sustainable global value chains.

Furthering this vision, the strategy Resilient EU2030,3* introduced by the Spanish Presidency in the European
Council, outlines a roadmap to strengthen the @Pin m™nigd™ 1~™ \i_ *jhk ododg™ 1" nn in the coming decade. It
emphases the need to adopt new production methods in the industry to reduce CO, emissions and highlights
the role of the steel industry, underscoring the importance of electric arc furnace technology and the utilisation
of scrap-based steel, particularly in the construction sector.

1.2.1.17. The Clean Industrial Deal

The Clean Industrial Deal (CID) was launched by the European Commission in early 2024 as a central pillar of
oc™ @Pindi_pnonf\g \i_ ~dh\o™ nom\o~bt' Jpig dib ji oc™ j]e "odg n jaoc™ @pnjk \i Bn i 2°\g)lo r\nkn"n~io"
in the context of growing concerns about industrial competitiveness, energy costs, and the need to scale up
clean technologies within Europe, and was formally introduced through a Commission Communication outlining
measures to support the decarbonisation and resilience of European industry, including energy-intensive sectors
such as steel.

The CID represents a significant evolution of the EU Green Deal, shifting the focus from setting long-term
climate ambitions to ensuring their deliverability for European industry. While the Green Deal primarily
established overarching targets. such as climate neutrality by 2050 and intermediate emission-reduction goals,
the CID places stronger emphasis on industrial competitiveness, resilience, and investment conditions. It
explicitly addresses challenges that emerged during Green Deal implementation, including high energy prices,
global competition, carbon leakage risks, and supply-chain dependencies. In this sense, the CID complements
and operationalises the Green Deal by aligning decarbonisation objectives with industrial policy, state aid, trade
instruments, and financing mechanisms.

A key improvement introduced by the Clean Industrial Deal is its integration of climate policy with market
creation and demand-side measures. The CID strengthens tools such as Carbon Contracts for Difference
(CCTDs). public procurement, lead markets for low-carbon products, and the scaling-up of strategic value chains.
It also reinforces coherence between climate instruments (ETS. CBAM)®S, product policy (ESPR, CPR, Digital
Product Passports), and funding instruments at EU and national level. Compared with the Green Deal, which
relied more heavily on regulatory signals and carbon pricing, the CID adopts a more pragmatic approach that
combines requlation with investment support, risk-sharing, and industrial deployment.

The steel industry is heavily impacted by the CID. Steel is explicitly recognised as a strategic, energy-intensive
sector_facing high transition costs and strong international competition. The CID aims to accelerate the
decarbonisation of steel through support for electrification, hydrogen-based production, and circularity, and it
addresses competitiveness risks through CBAM and targeted financial instruments. It also reinforces the role of
product-based measures, such as performance requirements, environmental declarations, and green public
procurement, which help create stable demand for low-carbon steel.

The CID therefore signals a move away from a purely target-driven climate framework towards a transition
strategy centred on industrial implementation, with direct and tangible implications for the pace, scale, and
economic feasibility of decarbonisation in the European steel sector.

1.2.1.18. Industrial Emissions Directive (IED)

Iron and steel production brings a number of environmental impacts including air emissions (such as CO, SOx,
NOx and dust), emissions to water, hazardous, solid or liquid waste. In 2017, 222 iron and steel installations

33 COM/2021/66 final

34 https://futuros.gob.es/sites/default/files/2023-09/RESILIENTEU2030.pdf

35 EU Emissions Trading System (ETS): EU Emissions Trading System (EU ETS) - Climate Action - European Commission; Carbon Border
Adjusted Mechanism (CBAM): Carbon Border Adjustment Mechanism - Taxation and Customs Union
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were operating under the Industrial Emission Directive (IED)*. The Commission regulates emissions falling
under the IED mainly through Commission Implementing Decisions establishing Best Available Techniques (BAT)
conclusion for Iron and Steel Production and Ferrous Metal Processing (European Commission, 2021).

Although regulating GHG emissions is not a primary objective of the Industrial Emissions Directive (IED),
standards set by the Directive impose emissions prevention or reduction techniques to steel producers, which
can also impact CO; levels. Recent evaluation concluded that the IED effectively mitigate pollution from
industrial installations, especially to air, but demonstrated less efficacy in areas related to decarbonisation,
efficient use of energy, raw materials or waste management (European Commission, 2021).

In line with the Green Deal®” and the Zero Pollution Action Plan®, the Commission introduced a proposal in
2022 to revise the IED®*, aiming to enhance the Directive's effectiveness by emphasizing energy, water, and
material efficiency, alongside advocating for safer chemical usage within industrial processes. The agreement
was formally adopted by Parliament in March 2024 and by the Council in April 2024. The revised IED EU
2024/1785 was finally published on the 15 July 20244°, The Commission proposal expands the scope of the
IED with the inclusion of large-scale battery production and mining (extraction of industrial minerals
and metals). In addition, the revision seeks to accelerate the uptake of innovative techniques for
decarbonisation, depollution, resource efficiency (energy and water consumption) and circular economy with
the setting-up of the new EU Innovation Centre for Industrial Transformation and Emissions (INCITE), based in
the Joint Research Centre in Seville, who will play a key role in this endeavour, overseeing technological
innovations and accelerating the identification of novel techniques that may be taken up in the future Best
Available Techniques (BAT) conclusions.

1.2.1.19. European Emissions Trading System (EU ETS)

The European Trade System (EU ETS)*! dn oc™ rjm_in aino h\ejr carbon market and plays a pivotal role in
reducing GHG emissions from power and manufacturing industries, including the iron and steel sector. It
operates on the »][J [h” nlI[~_4 principle, imposing a ceiling on total GHG emissions that can be emitted by
installations covered under the EU ETS system, where installations can buy or receive emissions allowances
that can be traded. Installations must surrender enough allowances that cover their emissions. Conversely, if
an installation reduces its emissions, surplus allowances can be utilised for future emissions or exchanged with
installations running short on allowances.

<n k\mo ja oc™ @Pin di“n>\n~_ “hinndjin n~_p~odji \h]dodji #Ado-for-55 package??), in 2021, The European
Commission released a legislative proposal to review the ETS directive*®. The reform, adopted in May 2023, has
increased the emissions reduction target for ETS sectors, including iron and steel, by 61% by 2030. This implies
a one-off reduction of the overall emissions cap by 117 million allowances (90 million in 2024 and 27 million
in 2026), accompanied with a stronger linear reduction factor of 4.2% per year instead of the 2.2% under the
current system. Free allowances to industries will be phased out from 2026 and totally disappear by 2034.

Furthermore, the allocation of free allowances under the EU ETS will have to reflect technological progress in
innovative low-carbon technologies. Additionally, strengthening the Market Stability Reserve (MSR) is linked to
the review of the EU ETS. Increasing EU ETS ambitions will require MSR rules to remain fit to their purpose to
tackle structural imbalances in the allowances.

1.2.1.20. Carbon Border Adjustment Mechanism (CBAM)

The Carbon Border Adjustment Mechanism (CBAM)“4, introduced in the Fit-for-55 package, is a new policy
instrument to address the risk of carbon leakage and ensure that the price of imports of products under CBAM
scope reflects their carbon intensity) lo kn~q~ion oc™ @Pin “hdnndjin n~_p~odji “aajmon anjm being offset by
increasing emissions outside its borders through relocation of production to non-EU countries (with lower

36 Directive 2024/1785/EU

37 COM/2019/640 final

38 COM/2021/400 final

3% COM/2022/156 final/3

40 PE/87/2023/REV/1

41 Directive 2003/87/EC

42 COM/2021/550 final

43 COM/2021/551 final

4 https://data.consilium.europa.eu/doc/document/ST-16060-2022-INIT/en/pdf
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climate policy standards than those of the EU) or increased imports of carbon-intensive products. The CBAM
will start to be implemented in 2026, following a 2023-2025 transitional period which imposes reporting
obligations for EU importers.

This mechanism complements the EU Emissions Trading System (ETS). Thereby, imported products would be
subject to a regulatory system that applies carbon costs equivalent to those that would have been borne under
the EU ETS. Prior to CBAM, carbon leakage risks have been managed by allocating tradeable allowances under
the EU ETS to plants that produce those goods at no cost. The CBAM phase-in plan gradually cease the free
allocation of EU ETS allowances for CBAM-covered sectors, spanning nine years from 2026 to 2034.

The EU steel industry stands out as one of the sectors facing one of the greatest risk of carbon leakage, facing
the challenge of potentially relocating production to countries with less stringent climate policies. The CBAM
aims to ensure that carbon costs are harmonized for steel products entering the EU market, irrespective of their
origin, creating a level playing field and minimizing the potential for competitive imbalances.

1.2.1.21. EU Hydrogen Strategy

The EU Hydrogen Strategy*, introduced in 2020, emerges as a transformative roadmap for the European
Union's energy landscape. With its sights set on a sustainable and resilient future, this strategy positions
hydrogen at the forefront of the clean energy transition. By harnessing the potential of both green and low-
carbon hydrogen, the strategy addresses energy security and environmental imperatives, aligning seamlessly
with the EU's commitment to achieving climate neutrality by 2050.

Acknowledged as one of the high-emission industry, the steel sector is poised to derive substantial benefits
from hydrogen integration. The strategy recognises hydrogen's potential as a key player in decarbonising sectors
like steelmaking, acting both as a clean energy carrier and feedstock. Given the steel sector's substantial carbon
footprint, innovative approaches are imperative to align with the EU's climate objectives.

1.2.1.22. EU-US global arrangement on sustainable steel and aluminium

In late 2021, the EU and the US committed to start negotiations on a sectoral agreement, the Global
Arrangement on Sustainable Steel and Aluminium (GSA)“, to address the issues of carbon intensity and
global overcapacity in these two sectors. The initial deadline was October 2023. After several rounds of
negotiation, the Joint statement on US-EU Summit in Washington DC on 20" October 2023, the parties
committed to progress on the topic in the coming months, but no new information has been released in this
respect so far.

1.2.1.23. Trade Defence Instruments

Trade Defence Instruments (TDIs) are strategic measures used by the EU to protect its domestic industries from
unfair trade practices by third countries. These measures comply with World Trade Organisation (WTO) rules
and are designed to ensure a level playing field for EU producers. The main TDIs used by the EU include anti-
dumping duties, countervailing duties (anti-subsidy), and safeguards.

Specifically for steel products, the EU has consistently employed TDIs in response to practices such as dumping
or subsidies by third countries, or in reaction to disruptions caused by sudden surges in imports. The global steel
market is highly competitive and has been a focal point for trade disputes and protective measures.

The EU monitors steel imports and may initiate investigations to determine whether dumping or subsidised
imports are taking place. Should such an investigation conclude that these practices are detrimental to the EU
steel industry, the EU is poised to enact trade defence measures targeting particular steel products from specific
countries. For instance, in 2023, the European Commission renewed the anti-dumping measures on imports of
stainless steel tube and pipe butt-welding fittings from China and Taiwan for an additional five years and
expanded the measures to include Malaysia (European Commission, 2023).

Unlike subsidies and dumping, safeguards are not taken to address unfair practices. Instead, they are temporary
measures applied when a surge in imports of a particular product threatens to cause serious injury to the EU

45 COM/2020/301 final
46 https://ec.europa.eu/commission/presscorner/detail/fr/ip_21_5724
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industry. In 2019, the Commission imposed definitive safeguard measures against imports of certain
steel products.*” The measures concern 26 steel product categories and are composed of tariff-rate quotas;
imports exceeding these quotas are subject to a duty of 25%. These safeguards will expire on 30 June 2026,
reaching the eight-year WTO time limit.

To address persistent global overcapacity, the EU is introducing a new long-term steel trade measure intended
to replace the safeguards. The instrument maintains a TRQ-based structure but lowers tariff-free import
volumes to approximately 18, 18.3 million tonnes per year and applies a 50% duty on imports exceeding quota
levels or falling outside the quota coverage. The measure also strengthens monitoring and origin verification
m> Ipin~h™ion" ijo\]gt ocnypbc \ °h~go™_ \i_ kjpn~_» ~\pn~ \ggj rdib \pocjniod™n oj om\ce the actual country of
steel production and prevent circumvention practices. In addition, the regulation foresees a ban on steel imports
from Russia and Belarus. The mechanism is designed to remain compatible with WTO rules while addressing

The policy has generated diverging reactions across the value chain. Steel producers consider the instrument
necessary to restore viable capacity utilisation levels and support investments in decarbonisation, arguing that
sustained import pressure has contributed to closures and job losses. Conversely, downstream industries O
including steel packaging and manufacturers of consumer goods O warn that reduced quotas and higher tariffs
could increase input costs, disrupt established recycling loops, and raise prices for final consumers, potentially

Moreover, the European Regulation on Common rules for imports*® provides for safeguard measures to protect
the European market from excessive imports of low-cost steel that could damage EU producers. The Conflict
Minerals Regulation*® can also be considered within the trade policy domain, since it requires companies to
ensure that the raw materials used, such as minerals and metals, do not come from conflict zones or do not
fuel human right violations. The steel industry is directly affected as it must ensure the traceability and
compliance of the raw materials used in steel application.

TDIs undergo regular reviews and may be subject to modifications, extensions, or terminations, contingent upon
market conditions and their continuing impact on the EU industry.

1.2.1.24. The Steel and Metals Action Plan

The Steel and Metals Action Plan was launched by the European Commission in 2024, in the context of rising
concerns over the ~jhk oiolg i~nn \i “Mn]jidn\oiji ja @pmjkTin i nbt-intensive industries. It was
presented as a sector-specific follow-up to the European Green Deal and alongside the Clean Industrial Deal,
with the aim of providing a more focused and operational response to the challenges facing the steel and
metals value chain.

The Action Plan sets out targeted measures to support the transition of the steel industry towards low-carbon
production and simultaneously safeguards its strategic role in the EU economy. It prioritises investment in clean
steel technologies such as electrification, hydrogen-based processes, increased scrap use, and circularity,
supported through instruments like carbon contracts for difference, state aid flexibility, and EU funding. It also
highlights the need for affordable and secure energy supply, including renewable electricity, hydrogen
infrastructure, and grid capacity

In parallel, the Plan addresses competitiveness and global market pressures. It reinforces the role of CBAM in
preventing carbon leakage, calls for action against unfair trade practices and global overcapacity. and promotes
the creation of lead markets for low-carbon steel through public procurement, product policy tools (including
ESPR and CPR), and enhanced transparency of environmental performance.

The Steel and Metals Action Plan reflects a shift towards a more sector-specific and implementation-oriented
industrial policy, with the objective of ensuring that the decarbonisation of the European steel industry remains
economically viable and globally competitive.

47 Commission Implementing Regulation (EU) 2019/159

48 Requlation(EU) 2015/478
49 Requlation(EU) 2017/821
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1.2.1.25. Legislative Proposal on the Substantiation and Communication of Explicit Green Claims

The Green Claims Initiative®® was announced by the Circular Economy Action Plan and the New Consumer
Agenda®™. It aims to ensure that environmental claims are substantiated based on reliable, comparable and
verifiable information across the EU, allowing market actors to make more sustainable decisions and increase
consumer reliance in green labels and information.

The proliferation of misleading environmental claims is significant. Currently, there are 456 voluntary
environmental labels worldwide®? that are often poorly defined and rely on non-comparable methods to assess
environmental impact. To address this issue, the Legislative Proposal on the Substantiation and
Communication of Explicit Green Claims®3, presented in March 2023, requires environmental claims to be
substantiated by using harmonised methods, in particular the EU Product and Organisation Environmental
Footprint (PEF and PEO) methods, developed by the Commission's Joint Research Centre.5*

Furthermore, the proposal would also include provisions on environmental labels and labelling schemes. In
particular, it would introduce a validation procedure for new schemes established by private operators (that
should be assessed by national authorities). These schemes would undergo a thorough assessment by national
authorities. To ensure the credibility of labelling schemes, the proposal mandates an ex-ante verification
process. This verification is entrusted to an officially accredited independent body, adding an extra layer of
reliability to environmental declarations and labelling initiatives.

1.2.2 Member States legislation and policy initiatives

Notably, it is worthy to mention Green Public Procurement (GPP) schemes. These programs are particularly
directed at sourcing low-carbon construction materials, including steel and concrete. Leading the charge in the
adoption of such initiatives are countries like France, Sweden, the Netherlands and Spain, which employ a variety
of instruments such as requiring embodied carbon disclosure, setting carbon limits, and providing economic
incentives. These voluntary schemes, often applied at the project level, have been documented in the literature
(Mission Possible Partnership, 2022), (Jernkontoret, 2023), (Kadefors A. et all, 2019). Some examples of Member
No\o™né didof\odg ™ n \m™ km™n~i0™_ di

Table 6.

Table 6. Exemplary initiatives across EU Member States that directly or indirectly target steel-products

Country Description

In the construction sector, France has set targets for the embedded carbon footprint of the
whole construction (so-called "RE 2020%").

The regulation sets maximum emission thresholds, reduced over time and expressed in kg
France ja>J33 kK nnlp\n™ h™on™ k™n t™\n" jgn \ O+-year building lifetime. By targeting the total
embedded emissions in construction materials over the entire life cycle of the building,
RE2020 is expected to trigger a progressive transformation towards the production and use
of low-carbon construction materials.

The Swedish Transport Administration (Trafikverket) in its infrastructure projects applies
procurement requirements related to mitigation of embodied carbon. The system applies
GWP limits on a project level, and sets the criteria on maximum carbon emission levels for
reinforcement steel (for the projects of a certain budget).

Sweden

50 |nitiative on substantiating green claims

51 COM/2020/696 final

52 Ecolabel Index

53 COM/2023/166 final

54 Inception impact assessment on a legislative proposal on substantiating green claims
55 https://www.ecologie.gouv.fr/reglementation-environnementale-re2020
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In the Netherlands an environmental scoring system is used in the procurement of the
construction projects. The project-level Environmental Performance of Buildings (known as
Netherlands | MPG in Dutch) and Economic Cost Indicator (ECI in English or MKI in Dutch) systems use
shadow costs for materials to calculate a single score for environmental impacts at a project
and product level respectively.

The draft Industry Law incorporates provisions for tenders under the General State
Administration. Notably, it mandates °\i ¢i”“n”\niib k™n* io\b™ ja oc™ h\o m\gn \i_ J\ni*
industrial products involved shall be required to be low carbon. The technical specifications
of the tender shall determine which products and materials are affected by the provisions
jJaoc™ kn™~"_dib k\m\bm\kc' Vq[X»*®¢ As of now, the Law on Industry and Strategic Autonomy
has been approved by the Government and submitted to Parliament (121/000043 Proyecto
de Ley de Industria y Autonomia Estratégica), but it is still in the legislative process and
therefore awaits final publication..

In the Klimashutzprogramm 2030%, the role of public procurement is identified as a tool to
promote low-emission products, including steel materials.

Some examples of policy initiatives have been identified in Italy:

-Decreto Legge 162/2019, on urgent provisions on the extension of legislative deadlines, the
organization of public administrations, as well as technological innovation 58

-Decreto Legge 50/2016 on Public Procurement Code

-The Minimum Environmental Criteria (CAM)®® including the Decree of the Ministry of the
Environment of 11 October 2017 which encourage steel companies to supply products
compliant with environmental requirements by promoting the use of sustainable steel in
public works and subsequent amendments. It requires a minimum of up to 75% recovered

Spain

Germany

Italy

-Decreto Legge 77/20215°, which encourages the adoption of sustainable technologies in
the steel sector with direct funding for technological innovation and emission reduction
Source: No\f cjg_"mn Ip~nodj ii\dn™

1.2.3 Third-country legislation and policy initiatives

The following section presents non-exhaustive list of the third country legislation and policy initiatives that
directly or indirectly address iron and steel products.

1.2.3.1. California Buy Clean Program

The Buy Clean California Act (BCCA) of 2017 specifically targets carbon emissions associated with
construction materials such as structural steel, carbon steel rebar, flat glass and wood insulation. When used
in public works projects, these eligible materials must have a GWP that does not exceed the limit set. Following
this, multiple state governments, including Washington, Colorado, Oregon, Minnesota, New York and New Jersey,
have also enacted Buy Clean or related policies for construction materials (Gangotra et al., 2023) (California
Government, n.d.).

Under the BCCA, all construction products used in state-funded building projects must provide an environmental
product declaration (EPD). This requirement extends to the structural steel industry, including hot-rolled sections,
hollow structural sections, plates, and concrete reinforcing steel. To qualify for use in these projects, these
materials must meet GWP thresholds and hold independently certified EPDs, following 1SO 14025 standards.
Emissions included within the boundary are those associated with the production of the steel at a given facility
and do not include the upstream emissions or the downstream emissions such as fabrication.

These thresholds (Table 7) were calculated as an average value collected over two years plus a tolerance to
account for uncertainty set a 35%, 20%, and 15% for hot rolled sections and plates, hollow structural sections,

56 https://industria.gob.es/es-es/participacion_publica/paginas/detalleparticipacionpublica.aspx?k=562Ministerio de Industria y Turismo - El
Gobierno aprueba la Ley de Industria y Autonomia Estratégica

57 https://www.bmel.de/SharedDocs/Downloads/DE/_Landwirtschaft/Klimaschutz/Klimaschutzprogramm2030.html
58 https://www.normattiva.it/uri-res/N2L s?urn:nir:stato:decreto.leqge:2019-12-30:162

59 https://www.ecosurvey.it/en/2018/05/minimum-environmental-criteria/

80 https://www.fao.org/faolex/results/details/es/c/LEX-FAOC214946/
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and concrete reinforcing steel respectively (Mantle Developments, 2021). While these thresholds are expected
to become more stringent over time, there are no explicit provisions addressing the use of scrap in the steel
production process (Hasanbeigi and Sibal, 2023).

Table 7. GWP thresholds for steel products under the Clean California Act

Maximum Acceptable

Maximum Acceptable

Eligible Description of eligible GWP Limit®*For GWP Limiti*IFor
Material materials Unfabricated Product Fabricated Product
(Cradle-To-Gate) (A1 Module Only)&!
Hot-rolled sections consisting of
Hot-rolled wide flange begms (W-shape and | 1,010 kg CO.eq.“or 1,080 kg CO2eq. or
structural HP-shape used in structural 1.01E+03 kg COeq. for 1.08E+03 kg COeq. for

one metric ton of
structural steel.

one metric ton of
structural steel.

applications), standard beams (S-
shape), misc. beams (M-shape),
channels, angles, and tees.

steel sections

1,710 kg CO2eq. or
1.71E+03 kg COeq. for

1,830 kg CO.eq or

Hollow Hollow structural sections with 1.83£+03 kg COseq for

structural round, square, or rectangular

one metric ton of

one metric ton of

sections cross-section.
structural steel. structural steel.
1,490 kg CO2eq. or 1,590 kg COzeq. or
Steel plate Plate materials 1'49E+03. kg COzeq. for 1'59E+03. kg CO2eq. for
one metric ton of one metric ton of
structural steel. structural steel.
Concrete ASTM AG15/A615M 890 kg COzeq. or 920 kg COzeq. or
. ) ASTM A706/A706M
reinforcing 8.90E+02 kg COeq. for 9.20E+02 kg COeq. for
steel ASTM A767/AT6TM one metric ton of bar one metric ton of bar
ASTM A775/A775M ' '

Note: An unfabricated product is a basic construction material produced by a manufacturer and needs additional processing by a fabricator
before use in a construction project. A fabricated product is a basic construction material that was processed by fabricators before use in
a construction project. The current limits exclude biogenic carbon which is derived from organic matter.

[1] GWP limit is based on a 100-year lifetime impact.

[2] Use this column to determine compliance when an EPD declares unfabricated product GWP. Compare manufacturer cradle-to-gate GWP
(i.e., the sum of information modules A1-A3) to the limit. Ajn \ h\ipa\"opn~min pia\Jni*\o™_ knj_p”~o @K?5 <, n"kn"n~ion BRK _p~ oj m\r
material supply; A2 represents GWP due to transport; and A3 represents GWP due to manufacturing

[3] Use this column to determine compliance when an EPD declares fabricated product GWP (compare GWP from information module Al
to the limit). These limits are derived from the unfabricated product GWP and account for the waste in the fabrication process. For a
h\ipa\opn mn a\Jn*\o™_ kmj_p”o @K?5 <, m"kn"nion BRK _p~ oj maw material supply (adjusted for waste during the fabrication process);
A2 represents GWP due to transport (typically represents impacts of transport to fabrication); and A3 represents GWP due to manufacturing
(typically represents impacts due to fabrication).

[4] Kilogram carbon dioxide equivalent.

Source: Buy Clean California Act Environmental Product Declaration (EPD) Compliance Guide (Department of General Services of California,
2023)

1.2.3.2. Border Carbon Adjustments for Canada

The Government of Canada announced in the 2021 its plans to develop a Border Carbon Adjustment (BCA) as
\i g h7io ja>\i\_\in >gh\o~ Kj\i (Government of Canada, 2021). This proposed BCA, just like the EU CBAM,
serves to equate the costs of imports with those of domestically produced goods by imposing carbon-related
charges, thus mitigating the risk of carbon leakage (Government of Canada, 2021) (Cosbey, Bernstein, and
Stiebert, 2021).

The government initiated public consultation exploring the use of the BCAs for a variety of fossil fuel and

emissions-intensive trade-exposed (EITE) n™~ojnn' di”gp_dib no™ ~¢' rci*c \\jpioajn hjn™ oc\i 2+r ja>\i\_\in
exports (Chen et al., 2023).

The role of a BCA on the Canadian economy is indeed heavily dependent on whether BCAs are applied in the
PN \i_oc™ _“bn™ " rdc rci*c oc™ PN kpnnp~n ~ggh\o™ \odj i #\]jpo 01 ja >\i\_\in dhkjmnon di @O0@ n™"ojmn
in 2020 come from the US). In addition, concerns exist regarding the compliance of BCAs with the existing free
trade agreement between US, Mexico and Canada. Although the Biden administration has expressed interest in
an instrument like a BCA to complement its climate ambition, to date, there have been no concrete indication
that it is planning to impose any kind of carbon price (Chen et al., 2023).
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The consultation process concluded in mid-2023. Feedback gathered through it will play a pivotal role in guiding
the government's subsequent actions in the context of implementing a BCA.

1.2.3.3. Canada Standard on Embodied Carbon in Construction

The objective of this standard®® is to establish requirements to disclose and reduce the embodied carbon
footprint of construction projects in accordance with the commitments in the Greening Government Strategy.
Procurements commenced after 31%t December 2022 are required to apply to this standard. It applies to
organizations described in section 3 of the Policy on Green Procurement and to any new construction or
renovation of real property in Canada at or above the thresholds listed in Appendix A at the time of solicitation
of design services.

Among other requirements, organizations involved in the procurement of construction services must disclose
the embodied carbon footprint of structural materials measured in global warming potential (GWP) with
Environmental Product Declarations (EPDs). Where EPDs are not readily available, they must provide a life cycle
assessment report that complies with international standards and that is verified by an LCA reviewer as such a
report is considered an acceptable equivalent form of disclosure.

1.2.3.4. India

In 2019, the Government of India introduced the Steel Scrap Recycling Policy, a strategic framework aimed
to develop a globally competitive industry reducing its reliance on imported scrap to become self-sufficient by
2030. This policy aligns with the objectives outlined in the National Steel Policy, which aim to produce 300
million tonnes per annum (MnTPA) of steel by 2030 with a contribution of 35-40% from Electric Arc
Furnace/Induction Furnace (EAF/IF) route.

At its core, the Steel Scrap Recycling Policy is a framework to create an appropriate ecosystem to increase
collection, processing and recycling of steel scrap. To this end, the initiative envisages the creation of metal
scrapping centres across India. Concurrently, it addresses the need of alleviate urban congestion resulting from
ELVs while creating an effective mechanism for the management of waste streams and residues generated
during the dismantling and shredding processes, ensuring full compliance with the Hazardous & Other Wastes
Rules (Government of India, 2019).

1.2.3.5. United Kingdom CBAM

Between March and June 2023, the UK Government launched a consultation on °\__n~nndib "\m]ji ¢ \f\b" ninf
0j npkkjmo _“\m]jidn\odji» covering among others, the iron and steel sector. This process aimed to gather
insights across stakeholders on the best possible mix of policies to effectively tackle carbon leakage. Among
the diverse range of potential policies under consideration, the options include a carbon border adjustment
mechanism (CBAM), mandatory product standards (MPS), and demand side policies such as product
labelling and GPP initiatives (UK Government, 2023).

As a result of this consultation, the UK government has decided to establish a UK CBAM by 2027. This
mechanism, similar to the EU CBAM, will impose a carbon price on the most emissions intensive industrial goods
imported to the UK from the aluminium, cement, ceramics, fertiliser, glass, hydrogen, iron and steel sectors. The
UK CBAM will target Scope 1, Scope 2 and select precursor product emissions embodied in imported products,
ensuring equivalent coverage with the UK Emission Trading Scheme (ETS) (UK Department for Energy Security
& Net Zero, 2023).

1.2.3.6. United States Federal Buy Clean Initiative

The US, being the largest domestic buyer of construction materials, has set Green Public Procurement (GPP)
criteria, including steel and other materials such as concrete. To align with its ambitious goal of achieving net-
zero emissions procurement by 2050, it introduced the Federal Sustainability Plan®, which is realised
through the Federal Buy Clean Initiative®,

61 https.//www.ths-sct.canada.ca/pol/doc-eng.aspx?id=32742

52 https://www.sustainability.gov/federalsustainabilityplan/
53 https://www.sustainability.gov/buyclean/
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Under this initiative, the General Services Administration (GSA), an agency that manages federal buildings and
construction projects, has established standards for procuring low-carbon construction materials to be used on
federal construction projects and that qualify for funding under the Inflation Reduction Act (IRA)®* (Gangotra
et al,, 2023).

The IRA will be the instrument supporting this green shift. It provides the GSA with USD 2.15 billion for
acquisition and installation of construction materials and products with substantial lower levels of embodied
GHG emissions. In addition, an allocation of USD 250 million is dedicated to grants and technical assistance for
Environmental Product Declarations. (U.S. General Services Administration, 2023).

For a construction material to be eligible for IRA funding, it must be accompanied by an EPD verified by a third
external party. The EPD's reported Global Warming Potential (GWP) should fall below the prescribed GSA IRA
limits, which are detailed in Table 8 (GSA, 2023). These limits are categorized in four columns: the second
column defines maximum embodied carbon limits for the top-performing 20% of products within the same
category, taking into consideration shared functional requirements like strength. The third column presents
limits for the next 40%, which can be employed when the top 20% products are not accessible at the project
site. The fourth column shows industry average or better limits, which may only be applied where top 20% and
40% are not available (GSA, 2023).

As in previous schemes analysed, the GSA recognises the necessity to differentiate GWP limits for integrated
mills and EAF steelmaking technology routes. This distinction is grounded in the belief that it will drive innovation
across various manufacturing processes and consequently lead to reduced emissions across all technology
routes.

Table 8. GSA IRA Limits for Low Embodied Carbon Material Requirements , May 16, 2023

Steel Product Category Tol?iri?t% Toﬂrﬁﬂ% A?/it;zreTE?nr} t
Rebar (fabricated) 728 794 850
Rebar (unfabricated) 611 716 760
Hollow Structural Sections (fabricated) 1778 1,854 1,898
Hollow Structural Sections from EAF (unfabricated) 1,580 1,620 1,652
?u?:If(;vgrigtjgé;Jral Sections from Integrated Mills TBD 8D 8D
Hot-Rolled Sections (fabricated) 1,022 1,128 1,163
Hot-Rolled Sections (unfabricated) 686 713 869
Cold-Formed and Galvanized (stud, track, framing, etc.) 2,228 2,324 2,408
Structural Steel Plate from EAF (unfabricated) 987 1,152 1,190
(S:;L;;Llﬁ?;tsetg)el Plate from integrated mills TBD 18D 18D

Note. EPD-Reported GWPs, in kilograms of carbon dioxide equivalent per metric ton - kgCO2e/ t). Requirements are provisional. GSA is
proceeding with an IRA Pilot Program for a limited number of construction projects. GSA intends to update its interim requirements using
lessons learned from the Pilot Program. Construction product assemblies (such as fabricated steel products including handrails, conduit,
_prorjnf kik™n' ho\g m\*"r\tn' “o™)$ Ip\giat ajm oc™ DM< api_dib da \o g \no 3+r jaoc™ \nn~h]gtin ojo\g ~jno jm ojo\g r dght comprises
materials that meet the requirements set in this table.

Source: Interim IRA Low Embodied Carbon Material Requirements (U.S. General Services Administration, 2023)

These limits have been developed base on the OFim J=L Aoc"[h]_ "il <ocf~cha-Related Products and
Services, Part B (8/2020, version 2.0) (UL, 2020) and the M=M Afi\[f M_Ipc]_mi J=L “il >_mcah[n_~
Steel Construction Products (5/2015, version 1.0) (SCS Global Services, 2015)) BN<iN BRK gihdon \n™ built
on industry-average EPDs and actual productst kp]y*gt-available EPD data.

The American Iron and Steel Institute (AISI) has raised significant concerns about the methodology and
underlying implications of the proposed standards, strongly advocating for a re-evaluation of the current
approach. The institute expressed reservations about the consistency of methodology and data sources, the
categorisation of steel products, the exclusion of relevant data, and the influence of transportation impacts.

64 https://www.whitehouse.gov/cleanenergy/inflation-reduction-act
guidebook/#:.~text=The%20Inflation%20Reduction%20Act%20specifiesmode%200r%20condition%2C%20low%200r
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Furthermore, the AISI is apprehensive about the potential implications of the proposed standards, particularly
regarding their impact on the sustainability goals of the steel industry (American Iron and Steel Institute, 2023).

In August 2024, the Environmental Protection Agency (EPA) announced its plant for implementing a new label
programme® based on the Federal Buy Clean Initiative. This program will _~afi~ rc\o ~jinodopo™n g™ \i»
construction materials.

1.2.3.7. United States CBAM

During the 117th Congress, various legislative initiatives were introduced to use trade policy to address carbon
emissions. In July 2021, Senator Chris Coons and Representative Scott Peters introduced companion bills in the
Senate and the House of Representatives. These bills proposed a border carbon adjustment (BCA) fee on imports
of carbon-intensive goods into the US, including steel, aluminium, cement, and fossil fuels. (Smith, 2023) (Cohen,
2023).

Finally, the last Congress did not approve any legislation on this specific issue, but some proposals have been
reintroduced in the 118th Congress. This is the case for the PROVE IT Act®, which requires the Department of
Energy to study and determine the emissions intensity of nearly two dozen products (including steel) made in
the US and by G-7 countries, free-trade agreement partners, foreign countries of concern and countries that
hold a substantial global market share for a covered product. This is considered as an intermediate step to
establish a future BCA, since it lays the ground for an informed discussion around potential emissions-based
BAC tax (Dumain, 2023) (Latham & Watkins, 2023).

Whitehouse is another sponsor of CBAM legislation, proposing bills in previous Congress sessions that would
have imposed a domestic price on carbon O something that might be necessary for ensuring a BCAin
enforceability by the World Trade Organization (WTO) but has long been politically divisive and not currently a
part of the conversation in Congress (Dumain, 2023).

Trade and Tariff Measures in US Steel Policy

It is worth noting that under the new US Government, the steel policy has been characterised by high
protective tariffs, expanded coverage of products, elimination of exemptions, and further tariff
increases, designed to strengthen the U.S. steel industry at the expense of broad imports.

The US. steel industry has been heavily protected since 2025 through a series of trade measures, primarily
using Section 232 of the Trade Expansion Act of 1962, which allows the President to adjust imports on
national security grounds. In February 2025, the 25 % steel tariffs were reinstated, eliminating exemptions
and quotas previously granted to major trading partners such as the EU, Canada, and Mexico. These tariffs
applied broadly to steel articles and derivative products, aiming to strengthen domestic production and reduce
reliance on foreign imports.

In June 2025, the administration doubled the tariffs on steel and aluminum to 50 %, again under
Section 232 authority. This increase expanded coverage to additional steel products and tightened enforcement
by removing most exceptions. These measures were formalized through Presidential Proclamations 10896
and 10947 % and detailed in Federal Register notices, which provided the specific product codes and
schedules affected by the tariffs.

55 https.//www.epa.gov/system/files/documents/2024-08/Ipa_final_8-6-24.pdf
56 https.//www.coons.senate.gov/imo/media/doc/prove_it_act_118th_congress_bill_text2 pdf

67 Npcqgbclry_j Npmaj_k_ryml /.674 &?bhsqrgle 6knmprg md Qrecj 6hrm rfc Slgreb Qr_rcqf™ quelch /. Dcps_pw
2025, implemented steel tariffs under Section 232 of the Trade Expansion Act of 1962.

NpcagbcIry_j Npmaj_k_rml /. 725 &\?bhsqrgle tknmprg md ?jskglsk _1b Qrccj 6hrm rfc Slgrch Qr_rcgf'™* 1 Hslc
2025, increased steel tariff rates to 50 % and modified related tariff measures.
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This steel policy reflects a strong protectionist approach, emphasizing domestic industry support and
national security, while also generating tensions with trading partners who faced higher import costs and
reduced market access. The legal framework relied on executive authority rather than new legislation,
highlighting the use of existing trade laws to rapidly implement tariffs and expand their scope.

Countries developing their own CBAM

Some countries reacted to the European CBAM with the announcement of plans to introduce their own CBAMs®8,
This is the case of Australia, where the government initiated feasibility assessment of introducing a local CBAM
in the summer of 2023. The second round of consultations is currently (December 2024) underway, and a final
decision has not yet been made. Taiwan plans to develop its own version of CBAM by mid-2025. South Korea
began consultations on CBAM introduction in August 2024.

58 https://gmk.center/en/infographic/how-different-countries-around-the-world-reacted-to-cham-introduction-in-the-eu/
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1.3 Standards

The following sections aim to provide an overview regarding the most relevant existing standards which are
applied to steel. The chapter addresses terminology standards (Section 1.3.1) established by different Standards
Development Organisations (SDOs) and the European Standards (Section 1.3.2) on steel considering both the
steel application (Section 1.3.3) and the mechanical testing (Section 1.3.4).Terminology Standards

The list of Steel Terminology Standards is reported in Table 9.

Table 9. List of Steel Terminology Standards

Code

Title

EN 10020:2000

Definition and Classification of Grades of Steel

EN 10027-1:2005

Designation systems for steelsOPart 1: Steel names

EN 10052:1993

Vocabulary of Heat Treatment Terms for Ferrous Products

EN 10079:2007

Definition of Steel Products

EN 10169-1:2003

Continuously Organic Coated (Coil Coated) Steel Flat ProductsOPart 1: General Information (Definitions, Materials,
Tolerances, Test Methods)

EN 10266:2003

Steel tubes, fittings and structural hollow sectionsOSymbols and definitions of terms for use in product
standards

ISO 6929:1987 Steel productsODefinitions and classification
ISO 2532:1974 Steel wire ropesOVocabulary

ISO 3252:2000 Powder metallurgyOVocabulary

ISO 4885:1996 Ferrous productsOheat treatmentsOVocabulary

ISO 8954-1:1990

FerroalloysOVocabularyOPart 1: Materials

1SO 8954-2:1990

FerroalloysOVocabularyOPart 2: Sampling and sample preparation

1ISO 8954-3:1990

FerroalloysOVocabularyOPart 3 Sieve analysis

ISO 17893:2004

Steel wire ropesOVocabulary, designation, and classification

GBIT 13304-1991

SteelsOClassification

GBIT 15574-1995

Steel products classification and definitions

GBIT 15575-1995

Steel products standard designation

GBIT 341-1989

Steel wireOClassification and vocabulary

JIS G 0201:2000 Glossary of terms used in iron and steel (Heat treatment)
JIS G 0202:2013 Glossary of terms used in iron and steel (Testing)
JIS G 0203:2009 Glossary of terms used in iron and steel (Products and quality)

ASTM A941-13b

Standard Terminology Relating to Steel, Stainless Steel, Related Alloys, and Ferroalloys

ASTM A644-14

Standard Terminology Relating to Iron Castings

ASTM A751-14a

Standard Test Methods, Practices, and Terminology for Chemical Analysis of Steel Products

ASTM A902-15

Standard Terminology Relating to Metallic Coated Steel Products

Source: Handbook of Comparative World Steel Standards. 5™ Edition (Bringas, 2016)

1.3.1 Standards by steel application
List of standards from EN 10027-1:2016
For the different steel application, defined in Section 1.1.1.2, the list of related EN standards is reported in Table

10.

Table 10. Steel application categories and related EN standards

Categories Standard
Structural EN 10025-2:2004 Hot rolled products of structural steels - Part 2: Technical delivery conditions for non-
steel alloy structural steels

EN 10025-3:2004 Hot rolled products of structural steels - Part 3: Technical delivery conditions for
normalized/normalized rolled weldable fine grain structural steels
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EN 10025-4:2004 Hot rolled products of structural steels - Part 4. Technical delivery conditions for
thermomechanical rolled weldable fine grain structural steels

EN 10025-5:2004 Hot rolled products of structural steels - Part 5. Technical delivery conditions for
structural steels with improved atmospheric corrosion resistance

EN 10025-6:2004 Hot rolled products of structural steels - Part 6: Technical delivery conditions for flat
products of high yield strength structural steels in the quenched and tempered condition

EN 10149-2:2013 Hot rolled flat products made of high yield strength steels for cold forming - Part 2:
Technical delivery conditions for thermomechanically rolled steels

EN 10149-3:2013 Hot rolled flat products made of high yield strength steels for cold forming - Part 3:
Technical delivery conditions for normalized or normalized rolled steels

EN 10210-1:2006 Hot finished structural hollow sections of non-alloy and fine grain steels - Part 1:
Technical delivery conditions

EN 10248-1:1995 Hot rolled sheet piling of non-alloy steels - Part 1: Technical delivery conditions

EN 10346:2015 Continuously hot-dip coated steel flat products for cold forming - Technical delivery
conditions

Pressure
purpose

EN 10028-2:2009 Flat products made of steels for pressure purposes - Part 2: Non-alloy and alloy
steels with specified elevated temperature properties

EN 10028-3:2009 Flat products made of steels for pressure purposes - Part 3: Weldable fine grain
steels, normalized

EN 10028-4:2009 Flat products made of steels for pressure purposes - Part 4: Nickel alloy steels with
specified low temperature properties

EN 10028-5:2009 Flat products made of steels for pressure purposes - Part 5: Weldable fine grain
steels, thermomechanically rolled

EN 10028-6:2009 Flat products made of steels for pressure purposes - Part 6: Weldable fine grain
steels, quenched and tempered

EN 10028-7:2009 Flat products made of steels for pressure purposes - Part 7: Stainless steels

EN 10120:1996 Steel sheet and strip for welded gas cylinders

EN 10207:2005 Steels for simple pressure vessels - Technical delivery requirements for plates, strips
and bars

EN 10213:2007 Steel castings for pressure purposes

EN 10216-1:2013 Seamless steel tubes for pressure purposes - Technical delivery conditions - Part 1:
Non-alloy steel tubes with specified room temperature properties

EN 10216-2:2013 Seamless steel tubes for pressure purposes - Technical delivery conditions - Part 2:
Non-alloy and alloy steel tubes with specified elevated temperature properties

EN 10216-3:2013 Seamless steel tubes for pressure purposes - Technical delivery conditions - Part 3:
Alloy fine grain steel tubes

EN 10216-4:2013 Seamless steel tubes for pressure purposes - Technical delivery conditions - Part 4:
Non-alloy and alloy steel tubes with specified low temperature properties

EN 10216-5:2013 Seamless steel tubes for pressure purposes - Technical delivery conditions - Part 5:
Stainless steel tubes

Steel for line
pipe

EN ISO 3183:2012 Petroleum and natural gas industries - Steel pipe for pipeline transportation systems

EN 1123-1:1999 Pipes and fittings of longitudinally welded hot-dip galvanized steel pipes with spigot
and socket for waste water systems - Part 1: Requirements, testing, quality control

EN 1123-2:2006 Pipes and fittings of longitudinally welded hot-dip galvanized steel tube with spigot
and socket for waste water systems - Part 2: Dimensions

EN 1123-3:2004 Pipes and fittings of longitudinally welded hot-dip galvanized steel pipes with spigot
and socket for waste water systems - Part 3: Dimensions and special requirements for vacuum drainage
systems and for drainage systems in ship-building

EN 1124-1:1999 Pipes and fittings of longitudinally welded stainless steel pipes with spigot and socket
for waste water systems - Part 1: Requirements, testing, quality control

EN 1124-2:2014 Pipes and fittings of longitudinally welded stainless steel pipes with spigot and socket
for waste water systems - Part 2: System S, forms and dimensions

EN 1124-3:2008 Pipes and fittings of longitudinally welded stainless steel pipes with spigot and socket
for waste water systems - Part 3: System X - Dimensions

EN 1124-4:2008 Pipes and fittings of longitudinally welded stainless steel pipes with spigot and socket
for wastewater systems - Part 4. Components for vacuum drainage systems and for drainage systems
on ships

EN 1759-1:2004 Flanges and their joints - Circular flanges for pipes, valves, fittings and accessories,
Class designated - Part 1: Steel flanges, NPS 1/2 to 24

EN 10241:2000 Steel threaded pipe fittings

EN 10253-1:1999 Butt-welding pipe fittings - Part 1: Wrought carbon steel for general use and without
specific inspection requirements
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EN 10253-2:2007 Butt-welding pipe fittings - Part 2: Non-alloy and ferritic alloy steels with specific
inspection requirements

EN 10253-3:2008 Butt-welding pipe fittings - Part 3: Wrought austenitic and austenitic-ferritic (duplex)
stainless steels without specific inspection requirements

EN 10253-4:2008 Butt-welding pipe fittings - Part 4: Wrought austenitic and austenitic-ferritic (duplex)
stainless steels with specific inspection requirements

EN 12007-1:2012 Gas infrastructure - Pipelines for maximum operating pressure up to and including
16 bar - Part 1. General functional requirements

EN 12007-2:2012 Gas infrastructure - Pipelines for maximum operating pressure up to and including
16 bar - Part 2: Specific functional requirements for polyethylene (MOP up to and including 10 bar)

EN 12007-3:2015 Gas infrastructure - Pipelines for maximum operating pressure up to and including
16 bar - Part 3: Specific functional requirements for steel

EN 12007-4:2012 Gas infrastructure - Pipelines for maximum operating pressure up to and including
16 bar - Part 4. Specific functional requirements for renovation

EN 12007-5:2014 Gas infrastructure - Pipelines for maximum operating pressure up to and including
16 bar - Part 5: Service lines - Specific functional requirements

EN 1SO 11960:2014 Petroleum and natural gas industries - Steel pipes for use as casing or tubing for
wells

Engineering EN 10025-2:2004 Hot rolled products of structural steels - Part 2: Technical delivery conditions for non-
Steel alloy structural steels
EN 10293:2015 Steel castings - Steel castings for general engineering uses
EN 10296-1:2003 Welded circular steel tubes for mechanical and general engineering purposes -
Technical delivery conditions - Part 1: Non-alloy and alloy steel tubes
EN 10296-2:2005 Welded circular steel tubes for mechanical and general engineering purposes -
Technical delivery conditions - Part 2: Stainless steel
EN 10297-1:2003 Seamless circular steel tubes for mechanical and general engineering purposes -
Technical delivery conditions - Part 1. Non-alloy and alloy steel tubes
EN 10297-2:2005 Seamless circular steel tubes for mechanical and general engineering purposes -
Technical delivery conditions - Part 2: Stainless steel
EN 10223-3:2013 Steel wire and wire products for fencing and netting - Part 3: Hexagonal steel wire
mesh products for civil engineering purposes
EN 10250-1:1999 Open die steel forgings for general engineering purposes - Part 1. General
requirements
EN 10250-2:1999 Open die steel forgings for general engineering purposes - Part 2: Non-alloy quality
and special steels
EN 10250-3:1999 Open die steel forgings for general engineering purposes - Part 3: Alloy special steels
EN 10250-4:1999 Open die steel forgings for general engineering purposes - Part 4: Stainless steels
EN 10277-2:2008 Bright steel products - Technical delivery conditions - Part 2: Steels for general
engineering purposes
Steels for EN 10080:2005 Steel for the reinforcement of concrete - Weldable reinforcing steel - General
reinforcing ASTM A615/A615M Standard Specification for Deformed and Plain Carbon-Steel Bars for Concrete
concrete Reinforcement
BS 4449:2005+A3:2016 Steel for the reinforcement of concrete. Weldable reinforcing steel. Bar, coil
and decoiled product. Specification
DIN 488-1 Reinforcing steels , Part 1: Grades, properties, marking
ISO 6935-1:2007 Steel for the reinforcement of concrete
EN 1992-1-1 Eurocode 2: Design of concrete structures - Part 1-1: General rules and rules for buildings
Steels for EN 10138-2:2019 Prestressing steels - Part 2: Wire.
prestressing EN 10138-3:2006 Prestressing steels - Part 3: Strands
concrete EN 10138-4:2019 Prestressing steels - Part 4. Bars

EN 523:2003 Steel strip sheaths for prestressing tendons - Terminology, requirements, quality control

EN 524-1:1997 Steel strip sheaths for prestressing tendons - Test methods - Part 1: Determination of
shape and dimensions

EN 524-2:1997 Steel strip sheaths for prestressing tendons - Test methods - Part 2: Determination of
flexural behaviour

EN 524-3:1997 Steel strip sheaths for prestressing tendons - Methods of test - Part 3: To-and-fro
bending test

EN 524-4:1997 Steel strip sheaths for prestressing tendons - Test methods - Part 4: Determination of
lateral load resistance

EN 524-5:1997 Steel strip sheaths for prestressing tendons - Test methods - Part 5: Determination of
tensile load resistance
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EN 524-6:1997 Steel strip sheaths for prestressing tendons - Test methods - Part 6: Determination of
leaktightness (determination of water loss)

Rails

EN 13674 -1:2011 Railway applications - Track - Rail - Part 1: Vignole railway rails 46 kg/m and above

EN 13674-2:2006 Railway applications - Track - Rail - Part 2: Switch and crossing rails used in
conjunction with Vignole railway rails 46 kg/m and above

EN 13674-3:2006 Railway applications - Track - Rail - Part 3: Check rails

EN 13674-4:2006 Railway applications - Track - Rail - Part 4: Vignole railway rails from 27 kg/m to, but
excluding 46 kg/m

EN 13262:2004 Railway applications - Wheelsets and bogies - Wheels - Product requirement

Flat products
for cold
forming

EN 10111:2008 Continuously hot rolled low carbon steel sheet and strip for cold forming - Technical
delivery conditions

EN 10130:2006 Cold rolled low carbon steel flat products for cold forming - Technical delivery
conditions

EN 10152: 2009 Electrolytically zinc coated cold rolled steel flat products for cold forming - Technical
delivery conditions

EN 10209:2013 Cold rolled low carbon steel flat products for vitreous enamelling - Technical delivery
conditions

EN 10346:2015 Continuously hot-dip coated steel flat products for cold forming - Technical delivery
conditions

High strength

EN 10268:2006 Cold rolled steel flat products with high yield strength for cold forming - Technical

(packaging)

steel flat delivery conditions
products for EN 10346:2015 Continuously hot-dip coated steel flat products for cold forming - Technical delivery
cold forming | conditions
EN 10131:2006 Cold rolled uncoated and zinc or zinc-nickel electrolytically coated low carbon and high
yield strength steel flat products for cold forming - Tolerances on dimensions and shape
EN 10149-2:2013 Hot rolled flat products made of high yield strength steels for cold forming - Part 2:
Technical delivery conditions for thermomechanically rolled steels
EN 10149-3:2013 Hot rolled flat products made of high yield strength steels for cold forming - Part 3:
Technical delivery conditions for normalized or normalized rolled steels
;T,S;!Its EN 10202:20022 Cold-reduced tinplate and electrolytic chromium/chromium oxide coated steel

EN 10244-4:2001 Steel wire and wire products - Non-ferrous metallic coatings on steel wire - Part 4:
Tin coatings

Electrical
Steel

EN 10106:2007 Cold rolled non-oriented electrical steel sheet and strip delivered in the fully processed
state

EN 10107:2014 Grain-oriented electrical steel strip and sheet delivered in the fully processed state

EN 10341:2006 Cold rolled electrical non-alloy and alloy steel sheet and strip delivered in the semi-
processed state

EN 10251:1997 Magnetic materials - Methods of determination of the geometrical characteristics of
electrical steel sheet and strip

Source: own elaboration based on EN 10027-1:2016 and Handbook of Comparative World Steel Standards. 5™ Edition (Bringas, 2016)

1.3.2 Mechanical Properties Testing Standards

Table 11 compiles the Relevant International Standards related to the different mechanical tests for steel

Table 11. Mechanical tests

Mechanical - .
Test Description Relevant International Standards
It measures the material's response to axial
Tensile Test stretching forces to determine properties like ASTM ES/ESM. ISO 6892-1, EN 10002-1

ultimate tensile strength, yield strength, elongation,
and reduction in area.

Compression
Test

It subjects the material to axial compressive forces,
assessing properties such as compressive strength
and deformation under compression.

ASTM E9, ISO 6892-1, EN 10002-1

Bend Test

It evaluates ductility and resistance to cracking

under bending forces, often used for welds. ASTM E290, 1SO 7438, EN 130 5173
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It measures a material's ability to absorb energy

Charpy Impact Test: ASTM E23, ISO 148-1, EN

Impact Test under dynamic loading; Charpy and Izod tests assess | 10045-1<br>Izod Impact Test: ASTM D256,
toughness and notch sensitivity. ISO 180, EN ISO 180
Brinell: ASTM E10, ISO 6506-1, EN ISO 6506-1
Hardness It determines resistance to deformation, indentation, | Rockwell: ASTM E18, ISO 6508-1, EN ISO
Test or scratching; Brinell, Rockwell, and Vickers test are 6508-1
common. Vickers: ASTM E92, ISO 6507-1, EN ISO 6507-
1
Fatigue Test | omulates cyclic loading to assess fatigue behavior. | o\ 466 150 12106, EN ISO 12106
including endurance limit and fatigue life.
Creep Test Evaluates deformation under sustained loads and ASTM E139, 1SO 204, EN 10302

elevated temperatures.

Applies twisting forces to determine shear strength
and torsional behavior.

Measures resistance to crack propagation and brittle

Torsion Test ASTM E143,1SO 16811, EN ISO 16811

Fracture ASTM E399, ISO 12135, EN ISO 12135
fracture.

Toughness !Evaluates a ma’;enal s resistance to fracture under ASTM E23, 1SO 148, EN 10045-1

Test impact and static loads.

Shear Test ]llgt:ges:res shear strength and behavior under shear ASTM E384, 1SO 178, EN ISO 178

Creep Evaluates tl_me-dependent deformation and failure ASTM E139, 1SO 204, EN 10302

Rupture under sustained loads at elevated temperatures.

Source: Jri “Q\Ijm\oiji J\n"_ ji °C\i_1jjf ja >jhk\m\oiq™ Rjmng_ No™ g No\i_\n_n) O™ Editioi» (Bringas, 2016) ai_
h™e\ii™\g knjk™mod™n ja no™ “g*\gphiidph*BMK (\hii\o n» (Khalili, Mittal, and Kalibar, 2005).

%< nop_t ja oc”

1.3.3 Relevant standards for the decarbonisation of the steel products

This section presents an overview of relevant standards that establish unified methods for calculation and
assessment of environmental performance of steel products. Table 12 presents standards for product life cycle
assessment, environmental product declarations and product category rules, and measuring and reporting GHG
emissions from the steelmaking process.

Table 12. Relevant standards for the decarbonisation of the steel products

Standard Description
Product LCA/EPD/PCR Standards
ISO 14040:2006 Environmental management O Life cycle assessment O Principles and framework

1ISO 14044:2006 General LCA
1ISO 14021:2017 Labels Type Il
ISO 14025:2006 Labels Type llI

ISO 14026:2017 Principles, requirements and guidelines for communication of footprint information
Series of standards that specifies the requirements for quantifying the carbon footprint
of products; the standard can be used in multiple sectors and is not sector specific
Series of standards that establishes the principles, specifications and requirements to
develop an Environmental Product Declaration (EPD) for construction products and
series. EPD are widely used in the construction sector, although at an early stage of
development and use in the other steel end use sectors.

Sustainability of construction works O Environmental Product Declarations O Core
rules for the product category of construction products

LCA for steel and aluminium c-PCR under EN15804

Series of standards that specifies the life cycle (LC) inventory calculation methodology
for steel products

1ISO 14067:2018 Carbon footprint of products

EN 45557:2020 Recycled content in energy related products

Organisation or site GHG emissions quantification and reporting

ISO 14064-1:2018 Quantification and reporting org

ISO/TR 14069:2013 Guidance to ISO 14064-1

ISO 14064-2:2019 Quantification and reporting project

ISO 14064-3:2019 Verification and validating statements

I1ISO 14694-1.2021 Stationary emissions GHG in energy intensive industries.

ISO/AWI TS 19694-2 Stationary source emissions. GHG emissions in energy-intensive industries. Part 2; Iron
and Steel Industry (under development)

ISO 14067:2018

ISO 21930:2017

EN 15804:2012+A2:2019

preN 17662
ISO 20915:2018
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SS-EN 19694-1:2016

GHG Energy intensive industries general

SS-EN 19694-2:2016

GHG Energy intensive industries, iron and steel industry

ISO 14404-1:2013

CO2 Calculation method Steel complimentary calculation rules BF-BOF

ISO 14404-2:2013

CO2 Calculation method Steel complimentary calculation rules EAF

ISO 14404-3:2017

€02 Calculation method Steel complimentary calculation rules DR-EAF

ISO 14404-4:2020

C02 Calculation method Guidance on 14404

1SO 14065:2020

Principles and Requirements for validating and verifying environmental information

Source: Initiatives and standards for the transition to near zero steel production (Wei, Gyllenram, and Ostman, 2023) and Emissions

Measurement and Data Collection for a Net Zero Steel Industry (IEA, 2023)

14

This section provides a concise overview of various standards and protocols, as well as industry or
internationally driven initiatives for decarbonisation of steel industry. Table 13 offers a summary of exemplary
initiatives described in this chapter, drawing from existing literature (Hasanbeigi and Sibal, 2023) (Jernkontoret,

2023; IEA, 2023).

Initiatives towards decarbonisation of steel industry

Table 13. Overview of exemplary initiatives relevant to steel industry

Type Exemplary initiatives

1 ISO/EN standards , see Section 1.3.3 (C, S, P)

T Rjmg_ No™ g <nnj”i\odj itn >J- ?\o\ >Jg "odji Pn'n Bpd_" 4q) , ,$ (C)

1 World Steel Life Cycle Inventory (LCI) methodology (P)

1 WRI's GHG Protocol for Steel (C, P)

1 American Iron and Steel Institute Steel Production Greenhouse Gas
Emissions Measurement Emissions Calculation Methodology Guidelines (C, P)
Methodologies (Section I Horizon Zero Initiative (P)
14.1) 1 EU PEF methodology (P)

1 EN 15804:2019

T  NetZero Steel Pathway Methodology Project (C)

T Responsible Steel Standards & Certification (S)

T  Science Based Target Initiative (SBTi) (C, P)

{1 The Steel Climate Standard - Global Steel Climate Council (GSCC) (P)
Demand Side Initiatives ! Industrial Dge_p pecarbonization Initiative (IDDI) (C)
(Section 1.4.2) 1 S_teeIZero In|t|at|v_e_ © o _

T First Movers Coalition (public-private partnership) (C)

T >@h\o™ =ji_nDidod\odg in >ndo™m\ agmoc™ No™ g Di_pnont (C, P)

T  Climate Action 100+steel strategy (C)
Clean finance initiatives | |  Sustainable Steel Principles (C)
and venture capital {1 Glasgow Financial Alliance for NetZero (C)
funding (Section 1.4.3) 1 Equator principles (C)

1 UN Convened Net Zero Asset Owner Alliance (C)

{1 Centre for Climate Aligned Finance (C)

f  0@<in _"adidodj i ja Near-Zero Emission Steel and Low Emission Steel (S)
Initiatives and 1 Responsible Steel Performance Levels (S)
standards that set 1 Low Emission Steel Standard (LESS) - WV Stahl (German Steel
thresholds to define Association) (P)
1al__hmn__fo (Section 1 >gh\o™ =ji_nDidod\odg n >ndo~m\ ajmoc™ No™ “g Di_pnont #>, P)
14.4) 1 Global Steel Climate Council (GSCC) (P)

{1  EUROFER Stainless Steelmakers Proposal (P)

Note. C = Company level, S = Site level, P = Product level

Source: JRC elaboration
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1.4.1 Emissions Measurement Methodologies

This section presents an outline of measurement methodologies for accounting greenhouse gas (GHG)
emissions embedded in steel products or in the steel industry. Alongside the ISO and EN standards discussed in
Section 1.3.3, numerous organisations have developed their own approaches.

1.4.1.1 World Steel Association;o CO2 Data Collection User Guide (v.11)

The World Steel Association (worldsteel) set up a methodology for collecting and reporting on the CO2 emissions
intensity of steel production among its members. The CO2 emissions data are collected on voluntary basis and
involve currently approximately 200 sites each year®. The data collection and verification methodology is
described in the CO, Emissions Data Collection User Guide (World Steel Association, 2023), which is in line
with an international standard ISO 14404:2013 , calculation method of carbon dioxide emission intensity from
iron and steel production. The data is confidential and only reported to members that contribute to the
benchmarking system. The only industry-wide global averages for the entire industry or processes are made
publicly available.

1.4.1.2 World Steel Life Cycle Inventory (LCI) methodology

The Worldsteel LCI methodology (World Steel Association, 2017) is used to measure the environmental impact
of 17 finished steel products. This type of impact assessment adheres to ISO 14040:2006 and ISO 14044:2006,
which establishes comprehensive requirements, guidelines and principles for generic LCA. Notably, the
Worldsteel LCI methodology is the basis for ISO 20915, which is a steel-specific LCA measurement methodology
(IEA, 2023)

1.4.1.3 SNE;06CDCALnkpk_khébknéOpaah

The World Resources Institutein #{RM$ GHG Protocol is a framework™ for the companies and organisation to
measure and report their GHG emissions. Among the tools from the Protocol Iniof\odq ™ ¥ Jndo”
(www.ghgprotocol.org), those relevant for steel industry are: GHG Protocol for Corporate accounting and
Reporting Standard (WRI, 2001 - revised in 2004) and the guidance on GHG emissions calculations from iron
and steel production (WRI, 2008). The GHG Protocol is widely used by the private sector, with 9 in 10 Fortune
500 companies™ using their methodology; the Corporate Standards is currently under review (IEA, 2023).

1.4.1.4 American Iron and Steel Institute (AISI) Steel Production Greenhouse Gas Emissions
Calculation Methodology Guidelines

American Iron and Steel Institute proposes its members own calculation approach for GHG emissions from steel
production; it focuses on product-level disclosures and corporate-level reporting and is aligned with 1SO
standards. AISI guidance is designed to be a living document to gather best practices for GHG emission
calculations. It is meant to be used by AISI and its members when engaging in initiatives and policy-related
discussions pertaining to the development of carbon steel and stainless steel production GHG emissions
calculations. (American Iron and Steel Institute, 2022).

1.4.1.5 Horizon Zero Initiative

A private sector initiative that focuses on product-level GHG accounting and a technical architecture to digitally
track these emissions. The initiative aims to provide a harmonized GHG accounting framework O one that can
be compared across supply chains and products and to promote the exchange of product-level GHG information.
Horizon Zero's Steel Accounting Guidance (Wright et al., 2023) details the emissions calculation and reporting
that can be used for the comparison of products across the supply chain.

5 As reported on the initiative website in October 2023,
0 The WRI is not a standards body and does not verify or certify measurements based on the GHG Protocol methodologies.
1 The Fortune 500 refers a list of the largest companies (by revenue) in the United States compiled by Fortune magazine.
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1.4.1.6 EU PEF methodology

The European Commission proposed the Product Environmental Footprint (PEF) method as a standardised
approach to assess environmental performance’. The PEF is the EU recommended Life Cycle Assessment (LCA)
based methods to quantify the environmental impacts of products.

The rules provided in the PEF method are designed to conduct PEF studies that are more reproducible,
comparable and verifiable, than those produced by alternative existing approaches. However, comparability is
only possible if the results are based on the same Product Environmental Footprint Category Rules (PEFCR). The
primary objective of a PEFCR is to establish a uniform and precise set of rules to calculate the relevant
environmental information of products within a defined category, thereby enabling their comparison (L and R,
2019).

As of now, a specific PEFCR (Eurometaux, 2019) has been developed for steel metal sheets, which is applicable
to the construction and appliances sectors. This PEFCR details the standards for evaluating the environmental
impact of steel sheets used within these industries, ensuring that assessments across different producers and
products are consistent and based on a common framework.

1.4.1.7 EN 15804:2019

The EN 15804:2019 is a European standard that applies to all construction products. This standard provides a
method to assess the impacts of products and services in order to obtain a Type Ill environmental declaration
of Construction products (EPD), providing quantified environmental information on a harmonized and scientific
basis. The purpose of an EPD in the construction sector is to provide the basis for assessing buildings and other
construction works, and identifying those which cause less stress to the environment.

EN 15804+A2 is used for the environmental assessment of steel in the context of the Construction Products
Regulation )Regulation (EU) 3110/2024) as part of the mandatory declaration of performance and conformity.

1.4.1.8 The Net-Zero Steel Pathway Methodology Project

The Net Zero Steel Pathway Methodology Project” proposes a framework to establish consistency by outlining
key principles to underpin steel sector guidance for net zero targets. These principles are designed to promote
consistency among companies in measuring and setting GHG reduction targets, in alignment with the sector's
required contribution (Bonaplata et al., 2021).

1.4.1.9 Responsible Steel

Responsible Steel is a voluntary certification initiative for steel producers that is based on the International
Standard V2.0 (ResponsibleSteel, 2022). The standard covers 13 principles of the steel production, including
environmental, social and governance issues; the latest edition of the standard, from May 2024, incorporates
additional requirements on GHG emissions and the sourcing of input materials. For the approval of the
certificate, a producer must achieve a minimum threshold level of performance for the intensity of GHG
emissions for the production of crude steel. The scope of the GHG emission calculations includes direct (Scope
1), indirect (Scope 2), and upstream indirect (Scope 3) emissions associated with the extraction, processing and
transportation of input materials. The results define and distinguish 4 levels of performance, where level 1 is a
ma™m i7" agnoc” monkjindJgT no” “goem ncjg " \i_g g g/ nTooc \h]dodjpn ja°i~\mt u nj BCB “hinndji» no” g
production (Hasanbeigi and Sibal, 2023).

1.4.1.10 Science Based Target Initiative for Steel

The Science Based Targets initiative (SBTi) is a joint initiative established by the UN Global Compact, WWF, the
World Resources Institute (WRI) and Carbon Disclosure Action (CDA). It works with companies to first benchmark
emissions, before setting emission reduction targets for different levels of ambition. There is a specific Steel
Science-Based Target- Setting Guidance (SBTi, 2023) that specifies how much and how quickly a company
would need to reduce its GHG emissions to align with the goals of Paris Agreement.

72 EU Commission Recommendation 2021/2279
7 https://www.netzerosteelpathwayproject.com/
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1.4.1.11 The Steel Climate Standard - Global Steel Climate Council (GSCC)

The Global Steel Climate Council (GSCC), an international coalition of steel producers, developed the Steel
Climate Standard for measuring and reporting steel carbon emissions. The scheme requires independent third-
party verification of emissions calculations and reduction targets (GSCC, 2023).

This methodology has developed a decarbonisation glidpath aligned rdoc oc™ 0@<in I~ o U mj @missions by 2050
Scenario. To attain certification, each company is required to calculate their average steelmaking emissions
intensities and establish a company-specific trajectory for GHG reduction targets in line with this glidpath (GSCC,
2023).

1.4.2 Demand side initiatives

Industrial Deep Decarbonisation Initiative (IDDI)

The Industrial Deep Decarbonisation Initiative (IDDI)™ is the initiative coordinated by United Nations Industrial
Development Organisation (UNIDO) and focused on green public procurement, standards and data, with
an initial focus on the steel and cement sectors. The goal is to standardise carbon assessments, help setting
public and private sector procurement targets, incentivise investment into low-carbon emissions product
development and design industry guidelines. Oc™ didof\odg™ dn J\n~_ ji oc™ D@<in _“adidodji ja Gjr-Carbon
Steel (see Section 1.4.1).

SteelZero initiative

SteelZero™ is a bottom up initiative aiming to speed up the transition to a net zero steel industry. Organisations
that join SteelZero make a public commitment to buy and use 50% low emission steel by 2030, setting a clear
pathway to using 100% net zero steel by 2050. The idea is to send a strong demand signal (for a low carbon
steel) to shift global markets and policies towards responsible sourcing of steel.

First Movers Coalition (public-private partnership).

The First Movers Coalition”® set commitments for purchasers of steel; its members commit to purchasing
volumes of near-zero emission steel by 2030. Steel purchasers set a target that at least 10% of their annual
steel procurement volumes by 2030 meet or exceed the First Movers Coalition definition for near-zero
emissions (see also Section: 1.4.1)

1.4.3 Clean finance initiatives and venture capital funding

Ajitk_rc @mlbg 6horg_rgtclg Apgrepg  dmp rfc Qrecj 6lbsarpw

The Climate Bonds Standard and Certification Scheme is a labelling scheme for bonds and loans. The standard
set a sector-specific eligibility Criteria and benchmarks, aiming to ensure a transition to net-zero grown (with
respect to the 1.5 °C warming limit in the Paris Agreement). A dedicated criteria is available for the steel industry
(Climate Bonds, 2023) and includes eligibility criteria for credible investments and opportunities for
policymakers to facilitate the rapid transition of the industry to meet global climate targets (Climate Bonds,
2022).

To assess GHG emissions from projects, the Steel Criteria uses ISO 14404 EN 19694 and the GHG Protocol. The
standard uses the same system boundary as the Sustainable STEEL Principles (IEA, 2023).

Sustainable Steel Principles

The Sustainable STEEL Principles (SSP)"" is a disclosure framework for the financial sector that enables banks
to assess the alignment of their steel lending portfolios with the goal of net zero emissions by 2050, in line
with the requirements of the UN-convened Net-Zero Banking Alliance™. The initiative aims for gathering

74 https://www.unido.org/IDDI

S https://www.theclimategroup.org/steelzero

76 https://www3.weforum.org/docs/WEF_FMC_Sector_One_pagers_2023.pdf

77 https://climatealignment.org/wp-content/uploads/2022/06/sustainable_steel_principles_framework.pdf
8 https://www.unepfi.org/net-zero-banking/
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information on the emissions intensity and scrap charge di oc™ no™ “gn™"ojmt A~ on) Oc™ J\ifn pn™ NNK 0oj b\oc™n
and report on emissions that cover all scope 1-3 emissions (not including indirect emissions from fossil fuel
transport and supply). The Sustainable STEEL Principles association signed a Memorandum of Understanding
rdoc M nkjind]g™No™ g oj npkkjmo apmoc™n c\mhjidn\odji ] or™ i oc™ orj jnb\idn\odjini no\i_\m_n (IEA, 2023).

Climate Action 100+ steel strategy

Climate Action 100+7° is an investor-led initiative that makes their signatories to commit to provide enhanced
corporate disclosure in line with the final recommendations of the Task Force on Climate-related Financial
Disclosures (TCFD) and sector-specific Global Investor Coalition on Climate Change (GIC) Investor Expectations
on Climate Change guidelines (when applica]g™$ o ~i\]g" dig nojmnn oj \nn"nn oc™ mj]pnoi "nn ja “jhk\id nt
business plans against a range of climate scenarios.

Glasgow Financial Alliance for NetZero

The Glasgow Financial Alliance for Net Zero (GFANZ)® is a global coalition of financial institutions that are
committed to aligning their lending and investment portfolios with net-zero emissions by 2050. It aims to
mobilize the financial industry to support the transition to a low-carbon economy and address climate change.
GFANZ focuses on accelerating the decarbonisation of the financial sector and promoting sustainable, climate-
friendly investments.

Equator principles

The Equator Principles (EP)®! is a risk management framework for financial institutions to determine, assess,
and manage environmental and social risk in project financing. It is primarily applied to large-scale
infrastructure and industrial projects. The EP provide a set of guidelines based on international standards for
responsible banking, including the International Finance Corporation (IFC) Performance Standards and the World
Bank Group Environmental, Health, and Safety Guidelines. The principles aim to ensure that projects funded by
the financial sector are developed in @ manner that is socially responsible and environmentally sustainable,
contributing to the promotion of sustainable development.

UN-convened Net-Zero Asset Owner Alliance

The UN-convened Net-Zero Asset Owner Alliance®? is a global coalition of institutional investors committed to
transitioning their investment portfolios to net-zero greenhouse gas emissions by 2050. The Alliance members
\n~ oc™ ali\i”" di_pnomtin aimno of n~o dio mh™_d\o™ o\nb~on' rcitc digp_~ >J2 reduction ranges for 2025 (22 |
32%) and for 2030 (40% , 60%). This coalition, comprising leading asset owners from around the world, aims
to align their investments with the goals of the Paris Agreement and support the transition to a low-carbon
economy. By joining the alliance, institutional investors demonstrate their dedication to addressing climate
change and contributing to sustainable, long-term investment practices.

Centre for Climate Aligned Finance

The Centre for Climate Aligned Finance®?, created by the Rocky Mountain Institute (RMI), is dedicated to aligning
financial strategies with climate goals. This initiative serves as a collaborative platform for financial institutions,
policymakers, and climate experts to drive capital towards sustainable, climate-friendly investments and
integrate climate considerations into financial decision-making. The ~ion™in mission is to accelerate the
transition to a low-carbon, climate-resilient economy.

™ https://www.climateaction100.org/approach/global-sector-strategies/steel/#
80 https://www.gfanzero.com/

81 https://equator-principles.com/

82 https://www.unepfi.org/net-zero-alliance/about/

83 https://climatealignment.org/
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Initiatives and standards that set performance thresholds to define 1green steel®

Several initiatives have been launched to establish performance thresholds that serve as a benchmark for
the definition of green steel. A consistent focus among these initiatives is the assessment of the carbon
intensity of steel products, thereby defining what constitutes a low-embedded emissions steel product, often

ma~m™_oj \n%n i noTTgh g r-car]jino” g jn i \munj no” "¢, among others.

Despite the efforts of numerous stakeholders to propose definitions, a consensus has yet to be reached. A
recent study by Zaccaro (2024), provides an exemplary overview of the various definitions, which are
summarized in alongside additional definitions for related terms such as low-carbon steel, climate-neutral

steel, clean steel, and others.

Table 14 alongside additional definitions for related terms such as low-carbon steel, climate-neutral steel,

clean steel, and others.

Table 14. Definitions of green steel in the literature

Source Name Definition
Opportunities and challenges
for decarbonizing steel fbn™ i no” gt rdig ¢ ndi\ao™m ]~ used to refer to steel products manufactured
production by creating Green Steel | using less GHG-intensive production processes, and not to refer to products
h\rf~on ajnibn™ i no™ gt rioc " nn"n \hjpion ja kctni™\g \n]ji *jio iop
products (Muslemani et al.,
2021)
Qi‘{(?r:‘;efe'cnhg;ffgysfe' oo sl | P LN 00 SNERD ko m b b\n i
- reen Steel | apgn A i i N jano>
Review (Singh and Rout, pon Agnon \i_ dhknjg noc™ Ip\got jano “gp
2018)
il A 2 S
g;llfm#]rllicdl%n d?z ‘.?Ino—zlero Y™ 1 no™ gt JaoTi matmn oj no” “ghaking that results in lower air pollutant
pht . Green Steel | emissions (e.g. CO, SOx, NOx, or PM2), wastewater contaminants, hazardous
economy: A UK perspective wastes (including arsenic, lead, and zinc), and joc™nnjg@_ r\no np
(Griffin and Hammond, ' ' ' -
2021)
Green steel: Synergies
between the Australian iron %m "1 no g #)°) no” g kmj_p™_ pndib ct_ngb i anjh T it r\Jg” njpr*Tn \n
ore industry and the Green Steel | oc™ 1> pAfib \b ios)
production of green hydrogen
(Wang et al., 2023)
Right now, there is no universal definition of green steel. It is often used as
an umbrella term to describe any steel with reduced carbon emissions during
Kloeckner Metals (Kloeckner production. We think only steel with the lowest possible carbon emissions
Metals, s Green Steel | ncjpr_ 1" \g™_%n™ i) h™\idib no g knj_p"~_ pnfib _in""o reduced iron +
T green hydrogen or an electric arc furnace + 100% scrap and renewable
electricity to eliminate emissions as far as possible. Other steel with lower
“hinndjindn \njin_p* _p
. I91X %n™ i no™ g rdyg nihkgt b\ fno™ g kg _p™_di \ r\toc\o i Ajhik\od]g
Can the cars we .buy drive with climate neutrality in the long run, d°) “gjn™ o u'nj BCB ~hinndjini)
green steel production? (CEPS, | Green Steel Likewise. decarbonised steel I GHG emissi bedded
2023) ikewise, decarbonised steel means close to zero emissions embedde
fioc™ no™ g igoocT Mg bm\_" mg\o™_oj no” g Ip\glot Ac\m\"o” minod"n]»
Green steel refers to the strategy aimed at making the steelmaking process
SSAB (SSAB, sd.) Green steel | greener and more sustainable.
SSAB Fossil-free steel is based on iron-ore produced without fossil fuels,
SSAB : . ) ;
SSAB (SSAB, s.d.) fossil-free | USing HYBRIT® technology, which uses hydrogen instead of coal in the ore

reduction process, emitting water instead of CO2.
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SSAB 7610 NN<=Umj~dn h\_~ jam™ " _no” g \i_knj_p™ _ ridoc ajnndj-free electricity
SSAB (SSAB, s.d.) and biogas , resulting in steels with virtually no fossil carbon emissions.

) ) Green Steel can be manufactured through the use of optimized raw materials,
Swiss Steel Group (Swiss | Green Steel | implementation of energy efficiency practices, and by employing low-CO2
Steel Group, nd) energy sources in the electric steel production method.

Ne?r'?efo 100% iron: 400 kg CO2eq. per tonne of crude steel
emissions

IEA (IEA, 2022) steel 100% scrap: 50 kg CO2eq. per tonne of crude steel
Including a progressive threshold according to the scrap share

production
Green or Green or climate-neutral steel is described within the context of the
climate- international climate policy agenda as "nearlzero em|55|qn" (net zeyo) because
WV Stalh (WV Stahl, 2023) neutral the current state of technology results in (low) residual emissions and
Steel (S|gmf|cant) upstream emissions being unavoidable throughout the supply
chain
11X \"op\g >J- n~_p~alji \i_ dhknoving circularity are both key. Therefore,
H2 Green Steel (H2 Green Green Steel | 97€eN steel must be produced from a combination of a significant amount of
Steel, s.d) green virgin iron and scrap in a production process that uses electricity from

" r\]y TiTnbt njpn®np

Source: From niche to mainstream: Shaping demand for Green Steel (Zaccaro, 2024); Green Steel (Kloeckner Metals, s.d.); SSAB (SSAB, s.d.);
What we understand by Green Steel (Swiss Steel Group, n.d.)); and WV Stalh (WVStahl, 2023).

The extensive proliferation and fragmentation of measurement standards and methodologies for establishing
thresholds for green steel pose a significant challenge in the realms of climate, trade, and ensuring fair
competition. With over 150 sustainability standards and initiatives in place across the entire steel value chain
(Zaccaro, 2024), the lack of coherence among these initiatives hinders consumers' ability to discern what
constitutes a steel product with lower carbon-embedded emissions. Therefore, promoting alignment is crucial
to send an appropriate signal into the market, decrease transition cost, lower verification costs, and foster
investment in decarbonisation technologies (ResponsibleSteel, 2022; IEA, 2022; WTO, 2022). However,
achieving this alignment may be challenging, as the purpose of these initiatives and standards is not always
the same, and each scheme responds to the motivations of its proponents, tailoring its approach to address
their specific needs.

Despite the challenges mentioned, there is a growing interest in establishing a commonly accepted standard
and methodology at the international level to create consistent benchmark for setting emissions thresholds. To
this end, various initiatives have emerged to promote interoperability and comparability. For instance, many
organisations endorsed during the COP28 the Steel Standards Principles® on common emissions
measurement methodologies to accelerate the transition to near zero. Also, since 2023, the Climate Club
members®, supported by the Interim Secretariat (OCDE & IEA), have been working towards an international
common understanding on comparable and interoperable standards for defining low and near-zero emissions
no” g <_ dodji\ggt' oc™ Rjmg_ O\m_~ Jmb\idn\odj i #R0JI$' ocnjpbc oc™ ROJin <bn™ “h ™10 i 0 *cidi™\g =\mnd"nn oj
Trade, promotes the alignment and coherence of decarbonisation standards for the iron and steel sector (WTO,
2022).

Table 15 presents some of the initiatives oc\o knjkjn™ ~hinndjin ocn ncjg najn _“afidib %mn™ "1 no™ “g) These
thresholds are typically set in line with climate science and a modelling target or decarbonisation trajectory to
achieve Paris Agreement commitments by 2050. A critical factor in any definition is how ferrous scrap is
considered, given that this contributes to a significantly lower carbon footprint with the use of Electrical Arc
Furnace (EAF) steel production compared to iron ore-based steel production in a Blast Oxygen Furnace (BOF)
(WTO, 2022; IEA, 2022). Additionally, a key differentiating aspect among these thresholds is their temporal

84 https://www.wto.org/english/tratop_e/envir_e/steel_standards_principles_e.pdf
8 A high-level forum for cooperation on accelerating climate action and increasing ambition, particularly in the field of industry
decarbonisation. https://climate-club.org/
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dimension. Specifically, thresholds can be either fixed, remaining unchanged over time and serving as a stable
reference point, or progressive, incorporating time-variable targets that evolve over time.

One of the most popular \kknj\*c™n in oc™ °ngd_dib n™\¢*» h~ocj ' rci*c BCB ~hinndjin \n \ api”odji jaoc™
proportion of scrap used. The IEA, the First Mover Coalition (FMC), ResponsibleSteel, the WV Stahl , German
Steel Federation (Low Emission Steel Standard - LESS), and the Low Carbon Emission Steel Evaluation Method
Standard developed by the China Iron and Steel Association (CISA) follow this approach. These initiatives
promote the inclusion of scrap-content as a key parameter in the equation on the grounds that it focuses on
comparability in the efforts made by steelmakers for decarbonisation, regardless of the manufacturing route
used. These organisations argue that there is limited room for an increase of ferrous scrap availability, at least
in the short term. However, it is important to note that at the EU level, ferrous scrap collection reaches nearly
100 Mt, of which approximately 18 Mt are exported to third countries (EUROFER, 2023), against a total crude
steel production of 136 Mt. Some forecasts estimate that the amount of scrap available in Europe will increase,
“i\]Juibdooj “jg n 3+r jaoc™ @Pinno”"g_~h\i_ ]t hi_-century (Material Economics, 2018).

In contrast, at the international level, the situation is likely to differ. According to the IEA's Sustainable
Development Scenario, which projects a total steel demand of around 2 billion tonnes annually by 2050, there
is currently insufficient ferrous scrap to meet demand, and this shortage is expected to persist in 2050 (IEA,
2020). Therefore, ore-based steelmaking will continue to play and important role to meet the current and future
steel demand.

Table 15. Main initiatives and standards that propose emission thresholds for the definition of green steel

Methodology

Initiative Thresholds Level System Boundaries
Approach
[EA's def|n|t|c_m _of Near-Zero Steel Sliding scale Fixed thresholds S Cradle-to-gate (Scope 1+ Scope 2 +
and Low-Emission Steel Scope 3.1 partially)

. L Cradle-to-gate (Scope 1 + Scope 2 +
Respo_nsd_)le Steel (Site-level Sliding scale Fixed thresholds S, P Scope 3.1 + Scope 3.3 + Scope 34 +
Certification)

Scope 35)
LESS - WV Stahl (German Steel - i Cradle-to-gate (Scope 1 + Scope 2 +
Association) LY sc2le e s P Scope 3.1 + Scope 3.3 + Scope 34)
. I Pathway by Progressive
Climate Bonds Initiative technology route thresholds C Scope 1 + Scope 2+ Scope 3.3
Company-specific
Steel Climate Standard - Global trzj:é:;?t% r?i:\?igr?n Progressive P S Cradle-to-gate (Scope 1 + Scope 2 +
Steel Climate Council (GSCC) thresholds ' Scope 3.1 + Scope 3.3 + Scope 34)
pathway for flat
and long product
Low CO2 Stainless Steel - EUROFER Grade Specific Fixed thresholds p Cradle-to-gate (Scope 1 + Scope 2 +
Stainless Steelmakers Scope 3.1)
Chinese Low Carbon Emission Steel - i Cradle-to-gate (Scope 1 + Scope 2 +
Evaluation Method Standard Sliding scale Fixed thresholds SLP Scope 3.1 partially + Scope 3.3)

Note. Level: C- company; S-Site; L-Production line; P: Product
Source: JRC elaboration

It is important to highlight that this approach is not supported by the entire steel industry. The Global Steel
Climate Council (GSCC), for instance, advocates for a different methodology, where performance classes are
indexed based on product carbon footprint, not discriminating the labelling process with regards to the scrap
content. The GSCC argues that using the sliding scale approach to classify a product may result in categorising
two steel products as equally ‘green’ despite one generating significantly more carbon emissions than the other.
For that reason, they advocate for a uniform global approach that applies to all steelmaking routes and covering
“hinndj in n? k™ ," = \i_ . (GSCC, 2023). It is worth mentioning that the standard focuses on carbon intensities
of semi-finished products so that a distinction between flat and long products is proposed. Although the current
standard only certifies carbon steel, this approach could be extended to cover speciality steels or stainless
steels.

The GSCC has a dynamic approach, setting a glide path with interim targets over time until 2050 as tied to a
steel producer's overall corporate-wide emissions reduction targets. This approach differs significantly from
other dynamic approaches, such as the one developed by the Science Based Targets Initiative (SBTi) and the
Climate Bond Initiatives, which set differentiated thresholds for the iron ore-based and scrap-based technology
routes. Additionally, the Low CO2 Stainless Steel, an alternative approach developed by the stainless
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steelmakers who are members of EUROFER, establishes grade-specific dynamic threshold. This approach is
designed to address the specificities of stainless steel, which encompasses a large variety of grades, leading to
a wider carbon footprint range based on the alloy content.

To establish a coherent system that ensures credibility and comparability of environmental performance of iron
and steel products in the EU market several elements are essential. Figure 4. illustrates the key building blocks
proposed by the IEA to develop a standard that enables comparability. These include a well-defined
measurement methodology with clear scope and system boundaries, established emission thresholds, defined
classes of environmental performance, a comprehensive data collection and reporting scheme, and a
transparent chain of custody to verify emissions claims along the supply chain. Additionally, a label or
certification is necessary to attest to the emissions claim.

Figure 4. Key building blocks for defining %j r ~\n]ji» \i_ i ~\nu mj» no ¢

Standard
A recognised methodology,

threshold and/or definition

I ' ™
Measurement methodology Emissions threshold
A systematic approach used to determine An established emissions level for a

the site- or product-level emissions site or product to fall under or within

I

Definition
A classification attributed to a site or
product when meeting an emissions
threshold

- " )
7 N

s ~ s s
Data collection and reporting Chain of custody Label or Certification
Compilation of measured emissions Process for verifying emissions Documentation to attest and
data from multiple sites or products claims along the supply chain communicate emissions claim
J

A\ AN

Note: Arrows indicate flow of information between the different processes

Note. This definition of green steel is based only on the carbon intensity of products and disregard other kind of environmental impact or
attributes.

Source: [EA 2024, Standards for a net zero iron and steel sector in India, https://www.iea.org/reports/standards-for-a-net-zero-iron-and-
steel-sector-in-india, Licence: CC BY 4.0, License: CC BY 4.0

Despite the large number of initiatives and standards that set emission targets, potentially serving as thresholds
ajmoc™ _“adidodj i ja°bn i no” 88 this section describes in detail those that comply with the following criteria:

- Well-documented methodology that is accessible
- Establishes a measuring methodology for the calculation of carbon footprint that produces coherent
results

- Allows comparability of environmental performance at corporate or product level

- Provides a comprehensive and reliable methodology for setting thresholds, such as using science-
based decarbonisation pathways to define emissions intensity targets/thresholds.

Therefore, the analysis includes the seven initiatives and standards presented in Table 15. In addition to
the above-mentioned methodologies, other relevant approaches that do not meet the specific criteria have been
included in Annex 5 for completeness. These include the Science Based Target Initiative (SBTi), proposals from
Federacciai and UNESID, among others. Furthermore, initiatives led by private companies that offer "green steel"
products as part of their portfolio have also been considered.

86 Ocin _“atidodj i _m\rn dinkin\odj i anjh oc™ D@<in _“alidodj i (IEA, 2022). AEpccl mp ajgk_rc-neutral steel is described within the context of
the international climate policy agenda as "near zero emission" (net zero) because the current state of technology results in (low) residual
emissions and (significant) upstream emissions being unavoidable throughout rfc gsnnjw af_gl# (WV Stahl, 2023). The proposed definition
aligns with German Steel Association (WV Stahl)in _“afidodji ja bn™ i no”~¢ \n jpogi~_ di oc™dn “y\nndai™\odj i ntno™h ajm bn™ i no™ g
proposal (WV Stahl, 2023).
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1.4.5.1 EA=;0¢" abejepek jékbéHks-Emissions Steel

The International Energy Agency (IEA) proposes a common definition for th_[1 t_Ii _gcmmcihm jli~o]ncih®
for the consideration of the G7 countries and also for *fiq-_gcmmcihm jli~o]ncih®, which recognised interim
measures that substantially lower emissions intensity of steel. These measures may include natural gas-based
direct reduced iron-electricity arc furnace (N-DRI-EAF), electric kiln or kiln with calcination of CCUS, among
others.

?p” oj oc” cTomjbTidot ja no” g kmj_p”~on' oc™ 0@<in c\n jigt g gjk™_ don kmjkjn\g \o oc™ “mp_" no” g
production stage. It includes scope 1, scope 2 and partial upstream scope 3 carbon dioxide emissions (CO,), as
well as methane (CH4) emissions from fossil fuel supply (see Figure 5.). The sorting and transportation of steel
scrap and production of refractory linings for furnaces and ferroalloys are excluded.

Figure 5. Ntno h Jjpi_\ni"n ja0@<in _“adidodj i ja i ~\mu nj ~hdnndji no™ g knj_p”~oij i

ST TTTTET IO T T T T T A s m e EE T = Crude steel
: . o *— analytical
X Fossil fuel Imported electricity, hc_eat and : boundary
1 supply hydrogen production ,
i :
Upstream of : Producin : Downstream of
analytical boundary : Producing reductior? 1 analytical boundary
i |
P E— : lime fluxes agents : — >
| N\
o ! 1 |
ther | q s
t > Semi-finishing/
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| 1 T : v
!
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L a: Iron and Energy supply and Other — Materials
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Notes: “Other materials production” refers to the production of material inputs to the iron and steel sector besides iron ore
and limestone, including electrodes, alloying elements and refractory linings.

Source: Achieving Net Zero Heavy Industry Sectors in G7 Members (IEA, 2022)

The proposed threshold ajn °i™\m u™mnj ~hdnnijin knj_p~olji» _“adidodji is established on a sliding scale
Jor "iumj \i_ ,++r n™m\k pn™" rioc oc™ Ip\ioio\oig™ ocn™ncjg_n J\n~_ ji oc™ 0@<in n*~i\mdj \i\gtn'n ja
kjo™1of\g k\ocr\tnoj \*ci"q” oc™n" bj\gn' k\mot*pg\mgt oc™ 0@<in 170 Umj Jt -+0+ Mj\_h\Kk (IEA, 2021). Under
this framework, the proposed threshold for crude steel production with zero scrap use is set at 400 kg of CO2
equivalent per tonne (kgCO2eg/t), while for crude steel production with 100% scrap inputs, the proposed
threshold value is 50 kgCO2eq/t of crude steel.

In addition, the IEA also has established various performance levels that recognised the importance the
interim measures that can substantially reduce emissions on the way to achieve near zero production. To this
purpose, the intensity range between low emission production and near zero emission production is divided into
alg™ di“m"h~1on' ym °J\i_n" labelled from Class A to E, as illustrated in Figure 6. The maximum emissions
intensity allowed to qualify as low emission production is set at six times the near zero emission threshold.
Setting the threshold at six times the near zero emission level places it approximately 10-20% lower than the
emissions intensity of dominant conventional process routes (IEA, 2022).
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Figure 6.0@<in i~\nu™nj ~hdnndj i “mp_"~ no™ g kmj_p~odj i ocn ncjg_ \i_ knjkjn~_ “p\nndai*\odj i ntno~h
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Source: Achieving Net Zero Heavy Industry Sectors in G7 Members (IEA, 2022)

1.4.5.2 Responsible Steel performance levels

The Responsible Steel initiative is an international, non-profit multi-stakeholder membership organisation which
aims to enhance the responsible sourcing, production and recycling of steel. Its certification is only granted to
those sites that are committed to comply with a wide range of requirements under thirteen principles (see
Figure 7)) , including GHG emissions, responsible sourcing, human rights, and labour standards compliance
(ResponsibleSteel, 2022).

Figure 7. Principles of the ResponsibleSteel Standard Version 2.0

Governance Social Environment
Principles Principles Principles

1. Corporate Leadership 5. Occupational Health and Safety 10. Climate Change and

2. Social, Environmental, Gover- 6. Labour Rights Greenhouse Gas Emissions
nance Management Systems 7. Human Rights 11.Noise, Emissions, Effluents

3. NEW: Responsible Sourcing 8. Local Communities and Waste

4. Decommissioning and Closure 9. Stakeholder Engagement and 12.Water Stewardship

Communication 13. Biodiversity

Source: ResponsibleSteel International Standard Version 2.0 (ResponsibleSteel, 2022)

As explained in the Figure 8., under the ResponsibleSteel standard, certification can be obtained for both sites
and products. The site-level certification proposes thresholds to assess the decarbonisation progress of
steelmakers from a cradle-to-crude steel perspective. On the other hand, product-level certification enables the
tracking of the total embodied carbon associated with a specific steel product from cradle-to-gate.

Figure 8. Product-level carbon footprint and site-visit level decarbonisation progress levels

Decarbonisation Product Carbon ?
Progress Levels Footprint/EPD
#0
\‘ ) 8 O,
GHG measurement From cradle-to-crude steel, at site level Lifecycle emissions, at product level
Comparability Consistent and comparable unit of measurement Not comparable across the industry due to different
across entire global industry products and accounting methodologies
X v
Emissions inclusivity Stops at crude steel (to ensure comparability  cradle-to-gate production and end-of-life emissions
across all steel products) considered
Accounts for scrap v
constraints Scrap-variable scale prevents carbon leakage No mandatory scrap declaration
Support for push to near Can drive global, sector-wide progress to near Useful to the customer to help reduce scope 3
zero zero, ensuring equity and impact emissions, but on its own will not deliver climate

outcomes we all seek

ResponsibleSteel V2 Criterion 10.4, which builds on the Internationally/regionally-recognised standards, eg. PAS
worldsteel CO2 meth gy and ISO 14404 series 2050, EN 15804, ISO 14067/14025/20915

Required for
ResponsibleSteel Progress J
Level Certification
5

Source: ResponsibleSteel Progress Level Certification Requirements for Decarbonisation. [Unpublished). (ResponsibleSteel, 2024)

Measurement rules
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In accordance with the standard, it is necessary to account for all relevant greenhouse gas emissions, including
carbon dioxide (CO,), nitrous oxide (N20O), methane (CH4), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs),
sulfur hexafluoride (SFe), and nitrogen trifluoride (NF3). This encompasses Scope 1 (direct emissions), Scope 2
(indirect emissions), and Scope 3 upstream emissions, which include material extraction, material preparation
and processing, waste generated in operations, and transport-related emissions.

ResponsibleSteel specifies four performance levels for both GHG emissions performance, and for progress
on the responsible sourcing of input materials. For GHG emissions performance, as illustrated in Figure 9.,
the Level 1 Basic Threshold starts at 2.8 tons of CO2e per ton of crude steel if 0% scrap is utilised and slides
to 0.5 tons of CO2e per ton of crude steel if 100% scrap is utilised. Performance Level 2, Performance Level 3,
and Performance Level 4, the hardest to obtain, starts at 2000, 1200, and 400 Kg of CO2e per ton of crude
steel for 0% scrap utilization and slide to 250, 150, and 50 Kg of CO2e per ton of crude steel for 100% scrap
utilisation respectively (Hasanbeigi and Sibal, 2023).

Figure 9. Environmental Performance Levels defined by Responsible Steel
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Scrap share of metallics input
Source: ResponsibleSteel International Production Standard. Version 2.1 (ResponsibleSteel, 2024)

1.4.5.3 Low Emission Steel Standard (LESS) - WV Stahl (German Steel Association)

The WV Stahl (German Steel Association) has developed the Low Emission Steel Standard (LESS) based on
the definition for climate friendly materials developed by a broad stakeholder process led by the German
Federal Ministry for Economic Affairs and Climate Action (BMWK), This definition classifies emissions based on
the scrap used in steel production, in line with the basic principles of the IEA definition (WV Stahl, 2024).

However, the LESS standard has a broader scope compared to the IEA, with notable differences in its approach
(see Figure 10.). For instance, it expands the scope of the balance sheet to include steel refining, including
casting and hot rolling as the first further processing stage®’. Additionally, the LESS standard takes into account
additional emission sources in Scope 3, particularly those related to the use of alloying agents. As a result, this
methodology applies partial surcharges compared to the IEA approach. Moreover, the extended scope up to hot-
rolled steel, requires further partial surcharges, considering the additional production processes.

87 The system boundaries proposed by BMWK are much broader than the IEA one. The use of alloying elements, the preparation of scrap
materials and the production of graphite electrodes used are not taken into account by the IEA. The hot rolling process is also not included.
Furthermore, the approach of the IEA draws narrower boundaries when it comes to scope 3 emissions.
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Figure 10. Comparison of LESS and IEA system boundaries

i
I system boundary IEA Energy supply
(electricity, H2)
Supply of raw materials: (Scope 2)
iron ore, lime, fossil fuels, Hot rolling
transport | (Scope 1&2)
(Scope 3.1) Crude steel production
[ Liscope 1) I _ :
Emission credits: power
L generation from cogene-
- ration gases, blast
Upstream chain energy furnace slag
(electricity, H2), alloying (Scope 1 & 2)
elements, scrap recovery [—
(Scope 3.1/.2)
Extended system boundary of the BMWK concept

Source: Stakeholder process for "Lead markets for climate-friendly basic materials" (BMWK, 2024)

This surcharge was determined during the stakeholder dialog for green lead markets led by the German Federal
Ministry for Economic Affairs and Climate Action (BMWK). The technical committee of the BMWK has calculated
the surcharge according to the mentioned method. As shown in Figure 11. and Figure 12, the total impact
calculated for quality steel (QST) is estimated at 120 kg CO2e/t of rolled steel and 70 kg CO2e/t of rolled steel
for structural and reinforcing steel (BST). Based on this target value, multiplications are made by a factor for
each of the levels A - D; all values above this are qualified as "E" (WV Stahl, 2024).

Figure 11. Definition for Near Zero and Low emissions quality steel

Emissions intensity [kg COge/t steel]
3,000

0 DRI 40 60 80 Scrap
2l Scrap content % EAF
20 100

M Green, Scope 3 reduced (-25%) B Green [ NG

Source: Lead markets for climate-friendly basic materials (Guidehouse GmbH, Fraunhofer ISI, and Wuppertal Institute, 2023) on behalf of
the German Federal Ministry for Economic Affairs and Climate Action (BMWK)
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Figure 12. Definition for Near Zero and Low emissions structural steel
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Source: Lead markets for climate-friendly basic materials (Guidehouse GmbH, Fraunhofer ISI, and Wuppertal Institute, 2023) on behalf of
the German Federal Ministry for Economic Affairs and Climate Action (BMWK)

In terms of emissions under scope and system boundaries, the classification system adopts a cradle-to-gate
approach, excluding downstream emissions. It encompasses Scope 1 and Scope 2 carbon dioxide emissions
(COy) in line with the EU ETS. For Scope 3, it covers only the upstream energy chain, as well as essential raw
materials (scrap, ore, alloy materials, slag formers, refractories, technical gases, and other consumables) and
transportation of these materials to the production site. Additionally, Scope 3 emissions include all GHG
emissions: COz, CH4, N2O, HFCs (partial), HFCs, SFe. In addition, the methodology allows to apply carbon credits
for substances and energies that are dispensed beyond the accounting limits, such as slag, use of domed gases
for generation of electricity or heat and energy supplied to third parties.

There are two noteworthy aspects of this methodology. Firstly, it considers two distinct categories of steel:
reinforcing and structural steel, and quality steel, aligning with the definitions provided by the EU Emissions
Trading System (EU ETS)%. Moreover, the methodology also considers different steel grades by
implementing alloying adjustment rules, allowing for the establishment of distinct limit values for all
existing steels. In the future, the rulebook will be extended to include additional manufacturing processes (e.g.
ingot casting and forged products) and other categories of products as stainless steel.

Building upon this comprehensive methodology, WV Stahl has developed a LESS label® (see Figure 13. LESS
Label) to provide information on the class of performance of the steel product, which reflects the gradual
progress towards climate neutrality, the percentage of scrap share, and either the product carbon footprint
(PCF), or the global warming potential (GWP) in accordance with the environmental product declaration (EPD)
of the delivered finished steel product. As no uniform standard for calculating the product carbon footprint
currently exists, the PCF is verified to the standard required by the customer (for example: Greenhouse Gas
Protocol (GHG), ISO 14064/14067, PAS 2050 or EPD according to ISO 14025 and EN 15804). In addition to the
PCF value, the standard (e.g. GHG protocol) according to which the PCF or GWP was certified, and the certificate
number are indicated (WV Stahl, 2024). This labelling system aims to provide stakeholders with clear and
transparent information, enabling them to make informed decisions.

8 Guidance Document n°9 on the harmonised free allocation methodology for the EU-ETS post 2020 (European Commission, 2019)
8 The LESS was officially launched in April 2024 and further development is necessary to establish the system owner and the certification
system, which is expected by the end of the third trimester of 2024
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Figure 13. LESS Label

Source: Introduction of a Low Emission Steel Standard (LESS) to support the transformation of the steel industry (WV Stahl, 2024)
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1.4.5.4 Climate Bonds Initiative

The Climate Bonds initiative certifies climate bonds, enabling companies to screen assets and capital projects
in terms of their climate integrity (i.e. their contribution to climate mitigation and/or to adaptation and resilience).
The initiative has developed a specific Steel Criteria (Climate Bonds, 2023) that sets a climate change

benchmark for decarbonisation measures and steel production facilities..

The Steel Criteria aligns with the Sustainable STEEL Principles® (RMI, 2022) scope and boundaries emission
approach. According to these principles, only CO2 emissions are to be accounted for within the fixed system

boundaries shown in the Figure 14., regardless of process ownership.

Figure 14. System Boundary of GHG emissions in Climate Bonds Initiative
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% The Sustainable STEEL Principles provides a methodology for banks to measure and report the climate alignment of steel lending

portfolios compared to net-zero emissions pathways.
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In the same way, the Climate Bonds Initiative utilise the split trajectory approach (primary and secondary
pathways) of the Sustainable Steel Principles (RMI, 2022). The emissions intensity threshold values are set in
alignment with the IEA Net Zero by 2050 Scenario. As shown in Figure 15, for primary steel, the intensity
threshold in 2020 was 2.38 t CO2/t steel, after which the threshold value gradually goes down every five years
to 0.12 by 2050. For scrap-based steel products, the threshold in 2020 was 0.75 t CO2/t steel, and then it
gradually decreases to 0.12 by 2050.

Figure 15. The emissions pathway for all steel production companies (scope 1 & 2 emissions combined)
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Source: Steel Criteria. The Steel Eligibility Criteria of the Climate Bonds Standard & Certification Scheme (Climate Bonds, 2023)

1.4.5.5 Global Steel Climate Council (GSCC)

The Steel Climate Standard, developed by the Global Steel Climate Council (GSCC), is an ambitious framework
aiming to guide the steel industry towards a more sustainable and low-carbon future. The standard has three
core objectives: to establish a technology-agnostic framework for steel product certification and corporate
science-based emissions targets, to ensure transparency for customers on the carbon emissions associated
with their steel purchases, and to align the industry with the emissions reduction goals of the Paris Climate
Agreement by 2050.

In contrast with other methodologies presented before, which establish absolute thresholds, this methodology
has established a decarbonisation glc® j[nb [fcah_”~ qcnb nb_ C?;im H_n T_li§ ?gcmmeihm "HT?4 \s ,*/*
Scenario (IEA, 2021) to achieve a 1.5°. As the NZE scenario excludes indirect emissions from electricity, the
GSCC incorporates the adjustment applied by the Science-Based Target Initiative (SBTi) (SBTi, 2022) and Rocky
Mountain Institute (RMI). Therefore, the carbon intensity of steel products in 2050 is targeted to be 0.12
tCO2eltone of hot rolled steel.

Figure 16. The Steel Climate Standard Sector Decarbonisation Glide path
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Source: The Steel Climate Standard (GSCC, 2023)
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As shown in Figure 16, the Steel Climate Standard establishes steel product-based emissions intensity pathway
that distinguish between long products and flat products. This distinction acknowledges that, currently, it is
technically unfeasible to manufacture flat and long products with equivalent carbon intensities due to
differences in their chemical composition. Similarly, high alloy specialty steel and stainless steel are expected
to follow a different glide path to capture their key differences from other product types, however they are not
covered by these standards currently (GSCC, 2023).

Companies seeking certification must develop a customized trajectory based on their starting point (base year)
and the Steel Climate Standard Decarbonisation Glidpath. This trajectory must adhere to a minimum linear GHG
intensity reduction progress, as illustrated in Figure 17, is required to certify flat and long steel products as
lower-carbon emissions steel.

To obtain the certification, companies are required to undergo third-party verification of their baseline and set
science-based emission target (SBET) within 2 years of joining the GSCC and establish interim targets to be
achieved within 5-10 years from the base year. Once the GSCC has determined that a product meets the
standard, it issues a certification which is valid for 3 years, although the carbon intensity has to be calculated
annually and reported to the GSCC.

Figure 17. Company-specific trajectory examples
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1.4.5.6 EUROFER Stainless Steelmakers; Proposal

@PMJA@Min no\dig™nn no” “gh\f mn h~h] m c\q~ developed a specific methodology to define 1Fiq =1,
Mn[chf_mm Mn__fo. The fact that stainless steel has their own specificities (large variety of grades) and
depending on alloy content and recycled content the footprint of stainless steel products produced in Europe
could range between 1 and 5 ton of CO2/ ton of stainless steel.

Notably, in Europe, all stainless steel is primarily produced through EAF, resulting in high average scrap content
of over 80% (stainless steel + carbon steel). However, the actual input of stainless scrap varies due to limited
availability of scrap with the correct alloy content, averaging around 60% (EUROFER, 2023).

Based on the above, it could be thought that European stainless steel products have a low carbon footprint.
However, it is noteworthy that the production of ferroalloys (upstream Scope 3) still significantly contributes
more than 70% of the Product Carbon Footprint (PCF). EUROFER Stainless maintains that these particular
challenges make it impractical to employ a sliding scale approach, thus advocating for a more suitable grade-
specific dynamic threshold.

The methodology incorporates an alloy content dependent equation known as the calculated Model Footprint
(MFn), enabling the calculation of the MFn for each grade (n) of a hot rolled product®:. To establish the threshold,
the MFn is multiplied by a reduction factor (100% - R). This reduction factor is open for debate but for example

91 The calculation is based on the average grid mix (376 kg CO2 / MWh) and a fixed scrap input (70% stainless scrap) in Europe. The
equation is derived by linear regression (Kobolde ©) from theoretically calculated footprints of 20 different grades with fluctuating
carbon footprint. It contains variables for the different alloying constituents (C, Mn, Cr, Ni and Mo), correction-factors for the melt-
shop/casting yield (CY), emissions of the auxiliary processes (EAux) and emissions of Hot Rolling (EHR) and Hot Rolling yield (HRY). In order
to report the GHG emission of the products, oc™ no\i_\n_#ONJ ,/+125-+,3incjpi_]" pn~_\n\ hiithph n~ Ipin™h™io (EUROFER, 2023).
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a specific grade could be considered low CO2 stainless steel (label A) if the actual footprint of that grade (CF)
is 50% better than the average (MFn) (EUROFER, 2023).
Y&  prnnb Y 0O0¢
In addition to the threshold for defining low CO2 stainless steel, EUROFER Stainless has proposed a system for
categorisation of performance based on the following distribution:;
Label A: MFn < Tn
Label B: Tn < MFn < 2*Tn
Label C: 2*Tn < MFn < 3*Tn
Label D: 3*Tn < MFn < 4*Tn

Label E: 4*Tn < MFn or unknown

1.4.5.7 Chinese Low Carbon Emission Steel Evaluation Method

The China Iron and Steel Association (CISA) has established the Low Carbon Emission Steel Evaluation Method
(CISA, 2024), a standardized framework for assessing the carbon emissions of steel products. Developed in
collaboration with Baowu Steel Group, 44 industry entities, and over 100 experts, this standard provides a
classification system to evaluate the environmental profile of steel products. The standard aligns with the
sliding scale approach proposed by the International Energy Agency (IEA), Responsible Steel, BMWK, and WV
Stahl in their Low Carbon Emission Steel (LESS) standard.

According to the standard, low carbon emission steel is defined as hot-rolled steel materials with carbon
emissions calculated in accordance with the specified rules, which fall below the established threshold. The
standard delineates the greenhouse gas (GHG) accounting boundaries and emission sources, as well as the
requirements and evaluation methods for hot-rolled steel products with an alloy content of less than
10%. This framework is applicable at the site, production line, and product levels. Figure 18 illustrates the
system boundaries for carbon emissions accounting, reporting and verification.

Figure 18. System boundaries of the Low Carbon Emission Steel Evaluation Method
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Source: JRC elaboration based on Evaluation methodology of low carbon-embodied emission steel (CISA, 2024)

The standard adopts a cradle-to-gate approach, which excludes downstream emissions, and accounts for
carbon dioxide emissions (CO,) within Scopes 1 and 2, as well as partial Scope 3 emissions. Furthermore, the
methodology permits the application of carbon credits for the generation of electricity or heat, energy supplied
to third parties, and process gases utilized in carbon capture, utilization, and storage (CCUS) technologies.
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Building on these GHG accounting rules, the classification system establishes a sliding scale with 5 classes of
performance to assess environmental performance of steel, see Figure 19. The assessment can be conducted
at two levels: crude steel and hot-rolled product. At the crude steel level, the carbon efficiency thresholds
outlined in Table 16 serve as the benchmark, whereas at the hot-rolled product level, additional thresholds
presented in Table 17 are applied in conjunction with the crude steel thresholds. Notably, the standard
acknowledges the diversity of hot-rolled products and provides specific carbon efficiency thresholds for various
product categories, including hot-rolled coils, thick plate products, wire rod, and seamless pipes.

Figure 19. Crude steel boundary carbon efficiency threshold division
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Source: Evaluation methodology of low carbon-embodied emission steel (CISA, 2024)

Table 16. Crude steel boundary carbon efficiency threshold curve

a: 0% scrap steel to crude steel _ . 100% scrap steel to crude steel
Class carbon performance threshold b :gradient carbon performance threshold
(tCO; /t crude steel) (tCO; /t crude steel)
E 219 178 041
D 164 129 035
C 102 0.78 024
B 043 0.27 016
A 0.15 0.04 011

Source: Evaluation methodology of low carbon-embodied emission steel (CISA, 2024)

Table 17. Carbon efficiency threshold of a hot rolled products (tCO2/t hot-rolled steel)

All iron ore smelting | All scrap steel smelting

Hot rolled coil 0.040 0.110

Thick plate products 0.065 0.140

E Carbon Efficiency Wire rod 0045 0110
Seamless pipe 0.160 0.340

Hot rolled coil 0.030 0.080

Thick plate products 0.050 0.105

D Carbon Efficiency Wire rod 0035 0085
Seamless pipe 0.120 0.250

Hot rolled coil 0.020 0.050
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Thick plate products 0.030 0.070
Wire rod 0.020 0.055
C Carbon Efficiency Seamless pipe 0.075 0.170
Hot rolled coil 0.010 0.027
Thick plate products 0.015 0.035
B Carbon Efficiency Wire rod 0010 0030
Seamless pipe 0.040 0.085
A Carbon Efficiency All Products 0 0

Source: Evaluation methodology of low carbon-embodied emission steel (CISA, 2024)

To ensure compliance with the standard's requirements, steelmakers are expected to calculate the carbon
emissions of their steel products and determine the corresponding carbon efficiency level in accordance with
the GHG accounting requirements. If the steel products meet the specified thresholds presented in Table 16
and Table 17, they may be certified as low-carbon emissions steel, subject to third-party evaluation and
certification. As part of this process, steelmakers must prepare an evaluation report, which provides a
verifiable account of their carbon emissions and reduction strategies.

Finally, the standard introduces a "carbon reduction technology label" to recognise and incentivize the adoption
of clean energy and low-carbon technologies in steelmaking. This label serves as a distinction for steelmakers
that have successfully integrated these technologies into their production processes.
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1.5 Survey on scope

Between 28th September and 22nd October 2023, the JRC conducted a no\f cjg_"nni npng"t. The objective was
to collect early feedback on oc™ °Kn™k\m\ojmt nop_t ji dnji \i_no "¢ , ecodesign measures under oc™ @NKM»)
The survey focused on five key areas:

0 Definition and classification of steel products, which seeks feedback on definitions used and
appropriateness of classification

0 Scope, which seeks feedback on a preliminary version of the scope.

0 Market analysis, which seeks for sources of market-related data.

0 Ecodesign aspects, which collects opinions on the most effective and applicable potential ecodesign
actions.

d EU GPP, which collects opinions on the current experience of users of voluntary EU GPP criteria.

The feedback has been incorporated into Task 1, resulting in appropriate amendments and updates.

1.6 Recommendations and conclusions on scope

Based on the analysis conducted to understand the different categorisations systems available for steel
products, there are a few high-level findings for the considerations, in particular for a definition of
scope:

1. The product group of iron and steel presents a high degree of heterogeneity, making it challenging to
establish uniform ecodesign requirements. Steel, being a notably complex product, is categorised under
many different classification systems, which are based on diverse steel grades, applications, shapes, surface
conditions, combined nomenclature, etc. To illustrate the breadth of the product range within scope, it is
noteworthy that, according to the World Steel Association, there are over 3,500 grades of steel.

Moreover, the grade of steel is intricately linked to the chemical composition, structure and crystallography
of each specific product. These factors are pivotal (but not the only influencing parameter) in determining
key functional characteristics, inter alia, strength, elongation, weldability, and hardness. Ultimately, it is these
performance characteristics that define the application of the products. Specific treatment e.g. during
production processes may provide e.g. higher tensile strength than conventionally achieved with provided
grade classification.

2. Following the no\f cjg “mni feedback and review of the existing initiatives, it is apparent that the most
appropriate way to cluster products seeking to establish ecodesign measures for steel products should be
connected with the product application/functionality. This has been confirmed through several means,
as explained below, which point out that clustering steel products based on their application/functionality is
critical to ensure that product within a category are comparable among them.

0 According to the Methodology for the Ecodesign of Energy-using Products (MEErP) (European
Commission, 2011):

Product grouping has played a very important role. The overriding principle for life cycle assessment Z
and thereby the clustering products Z should be a quantifiable °functional unit». Ideally this means that
the function of e.g. a refrigerator is the preservation of perishable food stuffs, a lamp should give light
and a dishwasher should clean dishes. This should be the yardstick for clustering products in one
preparatory study and apply specific Ecodesigh measures that are technologyZneutral. Therefore, when
clustering products, the functionality of the products is the main criteria to be considered.

In case of multiple functionalities, the Ecodesign measures should address and set minimum
requirements for each functional parameter individually.

0 According to the Product Environmental Footprint (European Commission, 2021):

In Section A.3.2 of the PEF method, it is specified that comparisons between products may only
be made if they are fulfilling the same main function, expressed through the functional unit (FU).
Thus, the FU describes qualitatively and quantitatively the function(s) of the product(s) in scope.

For intermediate products, the FU is more difficult to define because they can often fulfil multiple
functions and the whole life cycle of the product is not known (use and end of life phase). Therefore,
a material-based approach (or declared unit) may be chosen (mass (kilogram) or volume (cubic meter).
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In addition, as stated in Section A.5.1 of the PEF method, intermediate products are excluded from the
benchmarks results, due to the lack of a function-based approach and an incomplete life cycle of the
product.

0 According to the Product Environmental Footprint Category Rules (PEFCR):
Di M\n” jadioTmh™_d\o~ knj_p”on' oc™ K@A>M dn Ajint_"n>_\n\°hj py»oj 1" pn _rc i _"q gjkiib
K@A>Mn ajn knj_p”on apmoc™m _jrioc” n\h™ npkkgt ~c\di) Oc™ _~qg gjkh™ 10 ja°hj_pg n» \ggjrn ajn \
higher level of consistency among different supply chains that are using the same modules as part of
their LCA. Currently, the PEFCRs available for intermediate products are:

0 Metal sheets

0 Intermediate product paper
0 Animal feed

0 Leather

In each PEFCR one or more Representative Products are defined, which, represent the average product
on the European market. For the PEFCR on metal sheet (European Commission, Joint Research Centre,
et al.,, 2022), the following list of representative intermediate products has been selected:

0 Ajnoc” np]™\o bjnt Ajinompodj i’ >jkk’nnc o G\_nc "o <gphdiphnc o No Tgnc” o
o Ajnoc” np]™\o bjnt \kkg\i*"ni <gphiidph nc™ 0 No™“gnc o

The grade of metal, thickness of the sheet and the surface finish depend on the specific end
use. Examples are given in the PEFCR, considering two potential end applications (building and
appliances) but it is stressed that these examples do not specify exact technical parameters, and should
not be used as criteria for benchmarking. It is also underlined that each representative product has its
own environmental footprint at the intermediate level and cannot be compared to any of the other
representative products at this level. Only when a function is well-defined, and the life cycle
assessment is performed on the entire life cycle of this final function (including the use phase and the
end-of-life stage), benchmarking and comparison analysis could be considered. As matter of fact, this
PEFCR is applicable to metal sheets as intermediate and therefore all information shall be transferred
to the user in the compilation of the PEF profile of the final product produced from the intermediate
metal sheet.

0 According to standards:

ISO 14044, 1SO 14025 and EN 15804 which states that the comparison between products shall be
done on the basis of the same function (European Commission, Joint Research Centre, et al., 2022).

0  According to stakeholders:

According to the views expressed in the survey, application and functionality of products are key when
clustering products to establish ecodesign measures. Several stakeholders expressed an opinion
staining oc\¢b °Customs classification, shape and appearance of products may not always be a
sufficient way to categorise products for environmental performance. Whilst in several categories are
used in a specific application or have specific functionality, e.g. rebar, others may be too broad e.g. cold
rolled flat. Therefore, a combination of categorisation approaches maybe necessary to incorporate the
functionality. For this purpose the categorisation in EN 10027 maybe relevant to incorporate, since the
end application and functionality are considered in preference to shape. This has relevance for instance
in alloyed steel that gain their properties from specific alloy additions that also dominate the
environmental impact. Therefore, it would not make sense to compare those products with steel
products of different composition* dslargml_jyrw _Ib ncpdmpk_lack

While coherence with the CBAM regulation is desirable, it is not clear that the categories used by the
Combined Nomenclature (CN) are appropriate for clustering of products for the purpose of this preparatory
study. Product quality, use of alloy elements and energy requirements during different treatment process in
steelmaking are not totally captured by the CN categories, but influence on the specific emissions associated
to the products.

The availability of reliable and raw data, with sufficient granularity and temporal and spatial coverage, as
well as accessibility, are essential considerations when selecting product categories for the preparatory
analysis.
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For this reason, the elaboration of the reference list of the product categories, including correspondence
between existing classification systems was addressed as a part of Task 2 (see Section 2.1.2).
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TASK 2: MARKET ANALYSIS

The objective of the market data analysis presented in this chapter is to provide a comprehensive overview of
the value chain for iron and steel products sold within the EU market. The analysis encompasses the following
key aspects:

1 Demand Analysis: Evaluation of Europe's demand for steel-containing products, with consideration
of their specific applications.

1 Supply Chain Overview: Examination of the supply chain for steel and steel products within the EU
Single Market, including local production, imports, exports, and trends in secondary flows (e.g., scrap).

1 Market Information: Insights into the steel market in Europe, including manufacturing costs and
employment trends in the sector.

The data collection and analysis were conducted in collaboration with the Fraunhofer Institute for Systems and
Innovation Research IS, engaged as an external contractor to the Joint Research Centre (JRC). This work includes
a historical analysis of data spanning at least 10 years (2012, 2022). Data for the analysis were provided by
the European Steel Association (EUROFER).

The base year for the analysis is 2022, reflecting the most recent data available during the development of
Task 2 in Q1 2024. The report also incorporates an evaluation of the latest trends prior to publication and

di“gp_"n dindbcon b\oc™n”_amjh oc™ admno no\f cjg_"nnt ™ "odib c™q_ di June 2024,
2.1 Ex-ante data collection

2.1.1 Criteria for the ex-ante data availability analysis

The starting point for market analysis was an ex-ante data availability check aiming to determine the key
sources of market data on iron and steel products for the EU27 market, including the following:

1 PUBLIC: For the public sector, these include international institutions such as Eurostat or the UN as well as
national institutions such as geological surveys or ministries from the European Union Member States and
beyond.

1 PRIVATE: Industry associations representing different parts of the steel industry such as steel industry,
stainless steel industry or foundry industry were checked regarding their activities in preparing and
publishing statistics.

1 SCIENTIFIC: Scientific publications such as Scopus and Google Scholar, databases for scientific
publications, were used with appropriate search strings, in particular, to find material flow analysis (MFA)
studies covering steel flows in Europe.

Those sources were assessed in terms of content (type of data collected), quality, completeness, accessibility,
and others. The process was mainly based on desk literature research and included the list of sources identified
by stakeholders in the initial questionnaire.

The ex-ante data analysis aimed to address the following questions:
1 What are the key sources of (market) data on steel products?
1 What type of information is being collected, and what is the granularity level?

1 What methods are used for data collection and analysis, what is the frequency of data collected, and
the last year available?

1 What is the quality, availability, and accessibility of product data?

1 What restrictions apply to the publication of data?
As an outcome, a comprehensive list of sources was gathered, allowing for identification of the potential data
gaps in the early stage of the market analysis.
2.1.2 Overview of findings

This section provides a detailed overview of the available data sources, organized by the life cycle stages of
the steel industry. These stages include mining, iron and ferroalloy production, crude steel production, finished
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steel products manufacturing, scrap generation and recycling, as well as trade activities for each stage.
It includes information on data providers, type of data collected, spatial and temporal coverage, methodological
approach (including classification method), frequency of updates and accessibility.

Table 18 presents an extract from the data availability results, highlighting the key data sources for each life
cycle stage. Detailed descriptions of these sources are provided in Annex 3. The table includes specific
references that were available at the time of the research, conducted in Q1 2024, of which the majority is being
updated in the regular basis.

Table 18. Overview of available data sources and their coverage of life cycle stages

Ferroalloys

e)

()
<
2
=
(i

Crude steel
products
Scrap and
Recycling

W:2 grzl(;::teel Association " | Total Granular Granular Granular Yes
BGS 2024 r | Total Partial Granular Total Yes
USGS 2021 r | Total Granular Granular Total

Minerals4EU (2021) r | Total Partial Total Yes
eurostat (2024b) r | Granular Granular Granular Granular Partial Yes
EUROFER (2023) r Granular Granular Partial Yes
WV Stahl (2023) r Granular Yes
Dworak et al. (2021) p Granular Granular Granular Yes
CAEF (2021) r Partial

WFO (2021) r Partial

Rostek et al. (2022) p Granular

UN Comtrade (2024) r Yes
ISSB (2024) r Yes
worldstainless (2023a) r | Unknown Unknown Unknown Unknown Partial Unknown Unknown
CRU (2024) r | Yes Yes Unknown Yes Yes Unknown Unknown
eurostat (2024a) r Yes

Source: own elaborations

Notes:
Np - Data updated on regular basis, minimum once a year
Enf s Outcomes of the research project (one time data publication)
AYesf - Total number for the life cycle stage is available.
AGranularf - Granular data covering the total life cycle stage is available.
NPartialt s Granular data is available only some life cycle stages (but now all)

The ex-ante analysis of data availability revealed that no single data provider covers all life cycle stages
comprehensively. As a result, the market data analysis must draw on multiple data sources, applying necessary
harmonization efforts to ensure consistency and reliability of the analysis.

The best data availability has been identified for foreign trade. This might be due to the presence of dedicated
databases for trade data such as UN Comtrade or Eurostat Comext. However, the relatively good data
availability has to be taken with caution; trade statistics tend to contain some inconsistencies in reporting, i.e.
outliers, missing values, and bilateral inconsistencies (Chen et al, 2022). Reporting of trade values can be
expressed both in quantity (weight of product or a specific contained material) or monetary value. In some
cases, the data preparation and cleaning includes recalculation between data provided in volumes and values,
which further increases the uncertainty.

A second point of consideration is the availability and granularity of data for the life cycle stage of finished
steel products. Due to the high complexity of the categorisation for iron and steel products, data collection for
finished steel products is more difficult and effort-intense, as it requires merging several sources. In this case,
the correspondence between product categories needs to be established. Further descriptions of the process of
categorisation of finished products can be found below in Section 2.1.2.2.

The fewest accessible data sources have been identified for scrap generation and recycling, which is the most
difficult to survey. The European Steel Association (EUROFER) is among a few organisations that report on scrap
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recycling (EUROFER, 2023). Some scientific literature that quantifies scrap availability (Dworak et al. 2021,
Dworak et al. 2022; Rostek et al. 2022; BIR, 2022) has also been identified; since this quantifies a theoretical
potential, the numbers are entirely based on the modelling results.

2.1.2.1. Key data sources for the analysis

Table 19 summarises data sources, including their strengths and weaknesses, used in the market data analysis
for the preparatory study. The analysis of the production and trade of iron ores and concentrates, iron, and
ferroalloys is based on PRODCOM data (Eurostat, 2024). While the World Steel Association (excluding iron) and
EUROFER do not report these figures, they are fully available within PRODCOM.

Data on crude steel and finished products' production and trade are based on EUROFER (2023), which provides
appropriate granularity and good transparency regarding the data collection process. Although this data is
potentially available within the PRODCOM database, issues such as outliers and missing entries may partially
occur. Moreover, the PRODCOM database provides a significantly higher level of granularity, which is not
required for the categories of the consolidated list of finished steel products selected for the market analysis.
This introduces complexity and a higher risk of error when aligning product categories.

Nevertheless, when compared with data from the World Steel Association, the figures from EUROFER are
congruent and show a similar granularity. However, the open accessibility of EUROFER data facilitates its use
in publicly available reports, such as the one presented, thus making it the preferred source for this report.

Finally, while data on scrap is rarely available, the EUROFER statistics on the consumption and trade of steel
scrap are applied. Monetary values are only available from the PRODCOM database, as the remaining sources
focus solely on volumes.

Table 19. Key sources of information on the iron and steel market in the EU27

‘ Strengths Weaknesses
EUROFER 1 The data collection addresses the specific | § Not all information collected by EUROFER is
EUROFER needs of the EU market. made publicly available (e.g, more detailed
2023 It provides data on important stages of the product level).
steel value chain, such as crude steel, finished EUROFER gathers information through two
steel products, and recycling, including detailed separate questionnaires, one for production and
trade data. another for deliveries. The nomenclature of
 Itis regularly and reliably published based on finished steel product categories in the
a direct industry survey. questionnaires is distinct, making the analysis
1 It uses a high level of product disaggregation challenging.
(different but similar to worldsteel). There is potential bias in presenting data in the
1 The type of product categorization is well- interest of the EU steel industry.
known in the industry and therefore well-suited
for the process of setting up base cases in
cooperation with stakeholders during the
preparatory study.
1 The product categorization has very high
compatibility with available LCA studies.
T Information on the distribution of finished
steel products to end-use sectors is available.
worldsteel T Access to a large number of data providers Paywall and restrictions on publishing the latest
World Steel (~85% of global production), enhancing data data.
Association credibility. Potential bias in presenting data in the interest
(2023a) 1 Provides data on all life cycle stages except for of the global steel industry
ferroalloys and scrap.
1 Offers global trend analysis and projections.
1 Regularly and reliably published based on a
direct industry survey.
1 Uses a high level of product disaggregation.
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The type of product categorization is well-
known in the industry and therefore well-suited
for setting up base cases in cooperation with
stakeholders during the preparatory study.
The product categorization has very high
compatibility with available LCA studies.

Data from before 2018 is freely available.

PRODCOM
eurostat

(2024b)

Developed and operated by a European
institution, with open access to all.

Uses an individual product classification
system (PRODCOM codes) with a very high
level of disaggregation.

Based on a harmonized methodology that
increases accuracy and enables comparability
between different countries and regions.
Provides the timeliest publication of data
among all sources.

Disaggregation of data by country is available.
The only source that provides consistent
tonnages and values.

1 Data gaps, outliers, and bilateral asymmetries

may be present in the dataset since no
consistency checks are done.

Some codes are not reported for certain years,
countries, or at all.

Delays in data publication.

2021

Dworak et al.

A one-time scientific publication based on
worldsteel data.

Provides numbers on scrap availability and
future scenarios, which can complement other
main data sources.

Fits well with worldsteel data, as the
production model is based on it.

As an MFA study, it does not include primary data
for production stages, referring instead to
worldsteel data.

Provides modeled numbers for stages without
primary data, mainly recycling.

The last data year used is 2017 projections are
based on market analysis until 2017.

CAEF (2021

The most comprehensive Europe-wide survey
within the casting industry.

Differentiation of data by types of castings
and potentially country-level resolution.

Covers only castings.

BIR (2022)

Provides comprehensive and country-specific
statistics on steel scrap use in steelmaking,
including trade volumes for imports and
exports.

The data format is limited, as the report is only
available in PDF format.

2.1.2.2. Overview of the steel product categories considered

Given the wide range of classification systems used across different data sources®?, setting a reference steel
product categorisation for market analysis became essential. A unified categorisation and naming of those
categories allows precision and transparency in describing the iron and steel market, facilitating informed
discussions within the context of the ESPR.

To achieve this, a thorough analysis of existing classification systems has been conducted, along with the
establishment of correspondence between them. Additionally, inaccuracies and uncertainties associated with
the matching process have been assessed to ensure a rigorous and reliable approach.

92 Most of the data sources rely on their own classification scheme; in some cases, it is only the difference in taxonomy, but often the
definition behind the categories is different. See a reference to classification systems used in Annex, part A
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Table 20 presents the consolidated list of different iron and steel product categories covering the value chain
from mining to finished steel products, including the agreed definitions9394. It was based primarily on the
classification schemes used in the data sources listed in Table 19, applying set of assumptions listed in
Table 21.

The proposed list of categories was reviewed for consistency and relevance with metallurgists and steel industry
experts. In addition, it was crossed-checked and adjusted as necessary against the taxonomy commonly used
by the European steel industry. The list of the reference products, as presented in Table 20, has been analysed
in terms of correspondence with EN 10027 standard and CN codes. The results are presented in Annex parts B
and C, respectively.

It is important to note the potential risk of double counting when working with different classifications of
selected product categories. This is particularly relevant for tubular products® which are often, but not always,
counted as end-use products of steel. For instance, welded tubes are manufactured from finished steel
products, making it reasonable to consider them end-use products. However, they are a step further down the
value chain from finished steel products. Seamless tubes, on the other hand, are made directly from crude
steel intermediates and can be both a finished and/or end-use product. For the purpose of this study, seamless
tubes are categorised as finished steel products.

A similar case is forged products, which are often excluded from common statistics on finished iron and steel
products. This is because a significant share of forged products is not produced by the iron and steel sector, but
instead by the forging industry, who sells the work pieces to end-use manufacturers such as the automotive
industry. In the EU, the total production of forged products is relatively small compared to the size of the iron
and steel market (5.3 Mt in 2022 for all metals (EUROFORGE, 2023)). While tubular products were included in
the data analysis, forged products were excluded for this reason.

Table 20. List of consolidated product categories for the market analysis.

Correspondence

Product category Reference definition used
to data source

Ores and Concentrates

Agglomerated iron ores and concentrates (excluding roasted | 7101020*
iron pyrites)
Non-agglomerated iron ores and concentrates (excluding | 7101010
roasted iron pyrites)

Agglomerated

Non-agglomerated

Iron

Intermediate iron product gained from smelting of iron ore ina | 24101100%
o blast furnace (incl. spiegeleisen) containing > 2% iron and < | 24101410%,

. e *
Pig iron 30% manganese, < 10% chromium, < 8% silicon, < 3% | 2410T110%

EUROFER,
phosphorus, < 10% other elements EN 10001
Ferrous intermediate products obtained by direct reduction of | 24101300*
Direct reduced iron iron ore by a reducing gas in solid state and hot briquetted iron
(HBI or other sponge iron products
Ferroalloys
Alloy of iron and manganese with usually > 2% carbon and > | 24101210%
0 i 24101215%,
Ferro-manganese 65% manganese by weight 101220
24101225*
Ferro-silico-manganese Alloy of iron, silicon and manganese 24101245+
Ferro-silico-magnesium Alloy of iron, silicon and magnesium with > 2% magnesium 24101285

% There is no dataset in the literature that provides numbers or definitions for exactly the categories of the consolidated list since they
were constructed for this study. They can be backed with numbers by merging different sources and matching categories.
94 The EUROFER definitions of product categories, used in the data collection, served as the foundation. These definitions were subsequently
enriched with additional information, e.g. the full names of the matching PRODCOM codes and the standard EN 10020 supported by
a comparison with the descriptions of production processes by AIST (Association for Iron and Steel Technology, 2023).
9 Tubular products are the umbrella term for all kinds of tubes and pipes. They can be differentiated according to how they are produced
into welded tubes and seamless tubes.
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Alloy of iron and silicon with usually 15-90% of silicon (incl. up | 24101230,
Ferro-silicon to 10% magnesium) 24101235,
24101236*
Ferro-tungsten and ferro-silico- Alloy of iron and tungsten with usually 70-80% tungsten (incl. | 24101250
tungsten ferrosilicon containing tungsten)
Ferro-titanium and ferro-silico- Alloy of iron and titanium with usually 30-75% titanium (incl. | 24101255
titanium ferrosilicon containing titanium)
Ferro-nickel Alloy of iron and nickel with usually > 30% of nickel 24101240¢
: Alloy of iron and chromium with usually > 45% chromium 24101260,
Ferro-chromium y y 54101265"
Ferro-niobium Alloy of iron and niobium with usually 60-70% of niobium 24101270¢
Alloy of iron and molybdenum with usually 65-70% | 24101275
Ferro-molybdenum
molybdenum
Ferro-phosphorus Alloy of iron and phosphorus with usually 18-25% phosphorus | 24101280*
Alloys exceeding the limits of pig iron and not otherwise | 24101290*

Other ferroalloys

covered in the ferroalloy categories (e.g. ferro-vanadium, ferro-
boron, ferro-aluminium)

Crude steel total

Non-alloy crude steel

Steel grades with < 1.65% manganese, < 0.60% silicon, <
0.40% copper or lead, < 0.10% bismuth, selenium, tellurium,
vanadium, < 0.08% molybdenum, < 0.06% niobium, <

EUROFER, EN 10020

by alloy 0.0008% horon, < 0.10 of any other element except carbon,
composi nitrogen, phosphorus or sulphur
tion . Steel grades with >= 10.50% chromium and <= 1.20% carbon | EUROFER, EN 10020
Stainless crude steel . :
with or without other elements
i - EUROFER, EN 10020
Other alloy crude steel Steel grgdes not covered by the categories non-alloy steel
and stainless steel
Crude steel produced in a basic oxygen furnace or via other
by BOF .
focess oxygen based steelmaking routes
P EAF Crude steel produced in an electric arc furnace
Indots Crude steel product obtained by casting liquid steel into a EUROFER
by semi- 9 mould
finished Continuously cast Intermediate steel products made by solidifying molten steel | EUROFER, AIST
products y in the shape of billets, blooms or slabs from a continuous

products

casting process

Finished iron and steel products

Non-
alloy Flat
steel products
and
other
alloys

Hot rolled Hot rolled plates and sheet not coiled but supplied in flat square | EUROFER, AIST
plate (e.g. and rectangular shapes.
Quarto plate)
Electrical Cold rolled strip with specific watts loss and peak magnetic flux | EUROFER, AIST
sheet density; grain oriented and non-oriented.
.| Hot rolled flat products of different width that are immediately | EUROFER, AIST
Hot rolled coil ' - . .
after the final rolling pass wound into coils.
Cold rolled Cold rolled sheets and strip not otherwise covered EUROFER, AIST
coil
Tinol d Cold rolled non-alloy low carbon strip and sheet coated with | EUROFER, AIST
Inplate an tin. Incl. ECCS: strip coated with duplex film of metallic
tinned ) . . .
products chromium (on the steel) and chromium oxide or hydroxide
(outer layer) by a cathodic process.
. Sheets hot dipped or electrolytically coated with zinc. Incl. | EUROFER, AIST
Galvanized . L .
coil sheet.s .coate.d. with other metal; (e.g. aluminium, lead, lead-tin,
aluminium-silicon, aluminium-zinc)
_ Sheets, whether or not already metal coated, subsequently | EUROFER, AIST
Org?n(;carl]lél coated with an organic material or a mixture of metal powder
gct)ﬁef c:ated and organic material, by a continuous process. Incl. sheets
products coated with inorganic material, e.g. vitreous enamel, in a

continuous process

Long
products

Railway track
material and

Heavy and light railway and tramway rails or other railway
system products. Incl. long products not otherwise covered.

EUROFER, AIST
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other long
products

Heavy
sections and
mining
frames

Hot rolled parallel flanged heavy sections having a cross
section shape resembling the letter H; U sections; special heavy
sections with shapes similar to I, H or U and particular features
(eg. unequal or unsymmetric flanges); mining frames
resembling the letters H, | or Omega.

EUROFER, AIST

Other hot
rolled bars
(e.g. merchant
bars)

Bars of solid cross sections with rectangular, circular or other
polygons shapes; bars of special shapes; hollow mining drill
bars, L and T sections; bulb flats

EUROFER, AIST

Light sections

Light U, I and H sections of height up to 80 mm, L and T
sections; special sections.

EUROFER, AIST

Bars for
reinforcement
of concrete

Deformed long products with a cross section that is round or
almost round, hot rolled in lengths to produce a crenelated or
ribbed surface, and destined for reinforcement of concrete.
Also incl. bars and mesh for reinforcement of concrete

EUROFER, AIST

Hot rolled long products of nominal transverse dimensions

EUROFER, AIST

Flat plate (e.g.
products | Quarto plate)

and rectangular shapes.

Rod and wire | generally 5 mm or over wound into coils with round, oval,
rod square, rectangular, hexagonal, octagonal, half round,
crenelated or ribbed round or similar cross section
Hot rolled Stainless flat products produced in a strip mill EUROFER, AIST
strip mill
products
Hot rolled Hot rolled plates and sheet not coiled but supplied in flat square | EUROFER, AIST

method is by piercing a solid round steel blank (tube round),
which has been prepared and heated to the proper
temperature.

Cold rolled All flat stainless steel products that are cold rolled. EUROFER, AIST
flat products
Other flat Flat products that are not covered by the other categories. EUROFER, AIST
products
Hot rolled long products of nominal transverse dimensions | EUROFER, AIST
Stainles Wire rod generally 5 mm or over wound into coils with round, oval,
square, rectangular, hexagonal, octagonal, half round,
s steel . - .
crenelated or ribbed round or similar cross section
Bars of solid cross sections with rectangular, circular or other | EUROFER, AIST
Merchant , . , L ;
bars polygons shapes,_ bars of speual_shapes, hollow mining drill
Long bars, L and T sections; bulb flats; (incl. hot and cold rolled bars)
products Hot rolled bars that are subjected to a drawing process at room | EUROFER, AIST
Bright bars temperature; a die reduces and shapes the cross section and
produces a bright, polished finish
. Drawn wire is produced by pulling wire rod through one or | EUROFER, AIST
Drawn wires . .
several dies that reduce the cross-section
Other long Long products that are not covered by the other categories. EUROFER, AIST
products
Finished steel products produced by casting liquid steel (< 2% | CAST
Cast steel products carbon) into a mould of net- or near-net shape (incl. both non-
Foundry alloy and alloy steels)
products Finished iron products produced by casting liquid iron (> 2% | CAST
Cast iron products carbon) usually directly produced from pig iron into a mould of
net- or near-net shape
Forgings are steel blanks shaped by a hydraulic press from a | AIST
Forged products solid cast block (ingots, billets or bars)
Welded tube Welded Pipe is one of the end products that can be made from | AIST
Plates.
Seamless tube N \hg nnKik™ dn knj_p™™_ rdocjpo\n"\h jnr g dioc™ kik™in | AIST
Tubular . :
Products circumference by a variety of methods. The most common

Note: (*) Asterisk indicate PRODCOM code
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2.1.2.3. Assumptions for the data analysis

This subsection outlines the key assumptions underlying the data analysis, which were necessary to address
the limitations and uncertainties inherent in the available data. Following a thorough examination of data
availability and the establishment of a consolidated product classification, several assumptions were made to
ensure a consistent and reliable approach to data analysis. These assumptions, summarised in Table 21, provide
a foundation for the interpretation and discussion of results presented in subsequent sections.

Table 21. Key assumptions for data analysis

Assumption ‘Description

The average
composition of
product within
category

A major uncertainty arises as there is little information about the exact composition of the material (ores,
concentrates, and steel in general) reported within databases. In the consolidated list of products, a high
variety of material compositions is considered within the individual product categories. As thousands of
specific steel alloys exist, this complexity cannot be represented in production and trade databases nor would
integrate this complexity into stock models be practicable or helpful. Consequently, when evaluating the
elemental content of flows or stocks, it is necessary to rely on average compositions as a simplifying
assumption.

No monetary
values for
crude steel
production

EUROFER data was used as the main source of data on crude steel production volumes, as information in
the public sources (i.e. PRODCOM) lacked comprehensive data for many product categories within the scope.

However, EUROFER data does not cover monetary values for production, which are available in PRODCOM
for all other product categories. As a result, monetary values for crude steel production and trade cannot be
reported.

Steel demand
per end-use
sector

Information on the steel-consuming sectors, where steel is ultimately applied, is limited. This is due to the
vast array of final products that use steel, making data collection challenging. While production quantities
for finished steel products can be gathered through questionnaires sent to steelmaking companies, this
approach is not feasible for end-use products, as numerous companies use finished steel products and the
production chain is often complex and multi-step. However, literature provides some insights into the end-
use sectors, although these estimates are based on assumptions and should be viewed with caution.

EUROFER (2023) reports aggregated numbers for steel usage in eight sectors (Construction, Automotive,
Mechanical engineering, Metalware, Tubes, Domestic appliances, Other transportation and Miscellaneous).
More detailed information on the distribution of finished steel products to specific sectors can be found in
studies by Dworak and Fellner (2021) and Harvey (2022). These assumption-based distributions provide a
useful starting point for analysing sector demand for steel, despite their limitations.

Market supply
vs. European
deliveries

EUROFER reports steel flows in two parallel systems: one comprising production and trade, and the other
focusing on domestic supply. The first system includes total production, imports and exports. The other
system reports domestic deliveries, imports from third countries and the supply, which is the sum of the two.
Since deliveries exclude the domestic production that is exported and lack information on exports, this
analysis relies on production, import and export data. However, both reporting systems use slightly different
product classifications with a partially higher granularity in the deliveries data, which is sometimes used for
disaggregation purposes. Notably, using production data introduces a small degree of double counting, as
import numbers may contain receipts, which are products further processed and therefore reported again by
European steelmakers. Experts from EUROFER have validated the assumptions made at this stage.

For stainless steel, EUROFER reports the total stainless steel crude production but for finished stainless steel
product categories EURFOER only reports figures for European deliveries. Imports and exports are available
separately. While for most products production data is the basis for market analysis, in the case of stainless
steel European deliveries had to be used.

Trade of scrap
(monetary
values)

At the steel scrap stage, data is available on consumption and trade quantities. However, information on
steel scrap generation is based on modelling and therefore subject to high levels of uncertainty. Additionally,
there is little information on the quality, origin and composition of scrap flows. Dworak and Fellner (2021)
have made a pioneering effort to model steel scrap qualities. While this study adds value to a better
understanding of steel scrap characteristics, a regular quantification, e.g. via questionnaire, is missing. While
such a comprehensive data collection is missing, the approach by Dworak and Fellner (2021) can serve as a
useful approximation of steel scrap qualities.
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Tubular Tubular products are defined as steel-consuming goods by EUROFER, so these are excluded from finished

products steel products. Since tubular products are counted here as finished steel products, it has to be taken into
account that welded tubes are made of flat steel. Experts estimate that 20% of the welded tubes are made
of hot rolled plates and 80% of hot rolled coils. To accurately combine the data, the welded tube quantities
reported by the World Steel Association must be deducted from the corresponding EUROFER data categories.
In contrast, seamless tubes, which are directly produced from semi-finished products, must be added to the
finished steel products reported by EUROFER, as they are not accounted for in their finished steel product
data.

Castings For castings, a combination of data sources is used. The production is based on data by CAEF (2021), as this

based on is directly derived from industry queries. As they do not report trade, the imports and exports as reported by

multiple Eurostat (2024) are used. However, the trade of castings plays only a minor role.

sources

Analysis for For the market analysis of finished steel products, PRODCOM codes were matched with relevant product

the finished categorisation to CN codes as well as concordance tables (Magerman, 2022), as detailed in Annex 4, part D.

steel products | However, for products that could not be allocated through this procedure, manual assignment to the

requwgd appropriate consolidated product category was necessary. Due to the complexity and partial manual nature

matching data | of this multi-step process, errors in assignment cannot be ruled out. Consequently, misallocated monetary

from different | values may occur, leading to uncertainty in the distribution of total monetary values across specific finished

sources steel product categories.

Data gaps Not all relevant product codes representing finished steel products are reported and published within the

may cause PRODCOM database. For this reason, data gaps may lead to underestimation of the values of finished steel

underestimate | products production and trade.

s of values

Also, the processes shown in the Sankey diagrams (Figure 26. and Error! Reference source not found.) are
not fully balanced but show the flows as quantified by the data sources used in the analysis®. This discrepancy
arises for three main reasons:

1. Flows shown in the Sankey diagram correspond to the products as defined within this preparatory
study. Through the processes, conversion of the material takes place, so the composition of inflows
and outflows are different. This is especially visible in iron-making. While iron concentrates contain 50-
70% iron (IEA, 2020), the iron-making processes produce metallic iron in the form of pig iron or DRI
with significantly higher iron concentrations. In steelmaking, the carbon concentration between inflows
and outflows of the quantified flows varies. Furthermore, alloying elements are partially added,
especially in the case of stainless steel.

2. Within the production processes, material losses occur due for example to incomplete metallisation of
iron concentrates, generation of slags, dusts and dross in metallurgical processes as well as potential
cutting losses. These process material efficiencies are outside the scope of the presented studies.
Therefore, these material loss flows, which are rather small compared to the total production, are not
shown in the Sankey diagram.

3. Stocking and destocking of material may occur at any stage of the life cycle. As no data is available
on the stocks, this effect is not quantified within this study.

4. Part of the outflows may be for non-steel-related uses, such as the use of iron ore for the cement or
chemical industry.

% The production and trade of iron ores is based on data by eurostat (2024) . The same data source is used for the quantification of the
iron flows (both pig iron and DRI). For steel and iron castings, production data by CAEF (2021) and trade data by (eurostat, 2024) are
applied. The remaining flows, namely the production and trade of steel and finished steel products (both carbon and stainless steel) as
well as the consumption and trade of steel scrap are based on (EUROFER, 2023).
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2.2 Demand for steel products worldwide and in the EU27

2.2.1 Demand for steel products

2.2.1.1 Demand by region

In 2022, the reference year for the market data analysis, the global steel demand reached 1.8 billion tonnes;
this includes carbon steel, cast products, and stainless steel products. As shown in Figure 20., the EU accounts
for approximately 8% of this global demand (apparent consumption®’), while Asia dominates with two thirds of
the total, largely driven by China. North America ranks third, with about 7.7% of global demand (World Steel
Association, 2023; worldstainless, 2023). Following two years of decline and post-pandemic market disruptions,
experts predict a 1.2% increase in global demand by 2025, reaching 1.815 billion tonnes, with India expected
to be the primary driver of growth as Chinese demand continues to decline (Reuters, 2024).

Figure 20. Apparent consumption of finished steel goods worldwide in 2012 and 2022
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Source: 2023 World Steel in Figures (World Steel Association, 2023)

2.2.1.2 Demand in the EU

@pnjk™in _“h\i_ agn no” g c\n n"h\di~_ n g\odq ¢t no\Jg~ jg'm oc™ gjib o"mh' rioc \ ngbco increase in
consumption from 2012 to 2018, reflecting positive economic growth during that period. However, apparent
steel consumption declined in 2020 due to the COVID-19 pandemic, which disrupted value chains, introduced
economic uncertainty, and altered consumer behaviour. Although apparent consumption recovered in 2021, it
decreased again in 2022 by 7.2%, reaching 140 Mt of steel (EUROFER, 2023). In 2023, apparent consumption
recorded its lowest value ever at 126 Mt, representing another significant drop of 9% compared to the previous
year (EUROFER, 2024).

The ongoing downturn in apparent EU steel consumption, which began in the second quarter of 2022, is
attributed to war-related disruptions, unprecedented energy prices resulting from sanctions on Russia, and rising
production costs linked to the broader macroeconomic situation, including persistent high inflation (EUROFER,
2024). This negative trend is expected to continue until at least 2025 due to rising global economic uncertainty,
high interest rates, and overall weakness in manufacturing (GMK, 2024).

As shown in Figure 21., which illustrates the evolution of apparent and real consumption between 2011 and
2023, real consumption generally exhibits less fluctuation than apparent consumption. This suggests that the
stocking of finished steel goods helps smooth out consumption patterns. Consequently, production and trade
are more strongly influenced by the global developments described than the demand for steel by consumer
sectors. The decrease in production volumes is partially compensated by destocking steel products.

97 Apparent consumption, also referred to as "steel demand," represents the total deliveries of all steel products and qualities by EU
producers, plus imports, minus receipts (imports by EU producers for further processing) and exports to third countries. In other words, it
inoc™ nph ja_“glg™m"n ]t @P kmj_p~ an \i_ dhkjnon' g nn m>~"dkon \i_ “skjmon) @PMIA@Min _“adidodj i ja \kk\n"io ~jinphkoij i includes
all steel qualities, including stainless steel, as well as finished and semi-finished products. When apparent consumption exceeds real
steel consumption, the surplus is stocked in the distribution chain. Conversely, if apparent consumption falls below real steel consumption,
inventories are being drawn down. (EUROFER, s.d.)
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Figure 21. Apparent and real consumption of steel in the EU27
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When it comes to apparent steel consumption per capita®, Czechia is the largest consumer in the EU, with
631 kgl/capita in 2022, compared to the EU27 average of 310 kg/capita (Figure 22.). This is comparable to steel
use in other developed economies, such as the United States (280 kg/capita), Canada (350 kg/capita), and

Russia (290 kg/capita). However, several Asian countries have significantly higher per capita consumption, with
China at 650 kg/capita and South Korea at 990 kg/capita.

Globally, the World Steel Association reports that apparent steel use has increased by 3% over the past five
years and by 14% over the past decade (World Steel Association, 2023; World Steel Association, 2020).

Figure 22. Per capita consumption of finished steel products in the EU27 in 2022
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Source: Steel Statistical Yearbook 2023 (World Steel Association, 2023)

2.2.1.3 Demand by end-use sector
As illustrated in Figure 23., the demand for steel is driven by four steel-using sectors®.

The construction sector, the largest consumer of iron and steel products, accounts for more than 50% of the
total demand, with infrastructure and buildings making up 24% and 28% of this share, respectively. The
majority of steel demand in the construction sector is driven by long products, such as rebar, wire rod,
merchant bars, and sections. In contrast, flat products use is limited to building applications (e.g., roofing sheets,
cladding panels, door frames) (Zaccaro, 2024).

The transportation sector, which accounts for 11% of EU steel demand, is the largest consumer of flat
products in the EU. This sector can be disaggregated into three sub-categories: light vehicles (LDV, LCV), which
accounts for 8% of demand; heavy vehicles and buses (HCV), which accounts for 1%; and other transportation,

9% WorldSteel provides apparent consumption per capita figures for carbon steel. They do not include stainless steel consumption. However,
stainless steel is only about 3% of global steel consumption so the per capita numbers can still provide valuable insight.

% The demand by end-use sector information presented uses the sector classification used by Dworak and Fellner, 2021; EUROFER, World
Steel Association, 2023, which allows us for further disaggregation of the data into demand for specific finished iron and steel products,
as illustrated in the Sankey chart in Figure 24.. The sectors classification used in other sources, such as EUROFER is slightly different,
although the correspondence between classifications can be established.
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which accounts from the remaining 2%. The automotive industry utilises various types of flat steel for different
vehicle components, including the body, drive train, suspension, and numerous smaller parts. The car body,
which comprises around 40% of the total steel used in vehicle manufacturing, often employs Advanced High
Strength Steel (AHSS) and galvanized steel (CEPS, 2023). In addition, long products such as bars and rods
are used in various applications, including powertrain components (engine, gearbox, transmission), chassis parts
(steering, suspensions), and safety and comfort features (tyres, seats), among others. Approximately, long
knj_p~on \"\jpioajn ,-r ja\min r dbco (ArcelorMitall, s.d.).

Industrial machinery accounts for 20% of overall demand, with mechanical machinery making up 15% and
electrical machinery accounting for 4%. Finally, metal goods sector represents 17% of total demand, of which
3% are_domestic appliances and 1% is packaging; the remaining 13% is not further specified metal goods, such
as racks, hangers, carts, and similar products.

Figure 23. Estimated demand for finished iron and steel products by end-use sector in 2020 and 2021.
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Note: Due to the high amount of data merging and restructuring the information on end use demand should be read as estimates not exact
numbers. The classification of sectors slightly different categorisation compared to EUROFER statistics.

Source: own estimates based on (Dworak and Fellner, 2021; EUROFER, 2023; eurostat, 2024; Harvey, 2022; WFO, 2021; World Steel
Association, 2023; worldstainless, 2023)

These numbers can be further disaggregated into demand for specific finished iron and steel products, as
illustrated in the Sankey chart in Figure 24.. The detailed distribution of finished iron and steel products across
end-use sectors is complex, with many finished steel products being used in multiple sectors. However, some
products have more specialised applications. For instance, heavy sections and mining frames, light sections,
and bars for reinforcement of concrete are only used in the construction sector in infrastructure and buildings;
tinplate and tinned products only go into packaging. Electrical sheets consumption, on the other hand, is driven
by demand from electrical industrial machinery and the automotive industry, in particular for electric motors in
hybrid and electric cars. Finally, other finished iron and steel products have diverse applications across multiple
sectors.

Despite the complexity, some studies have analysed the historical trends in demand for specific iron and steel
products by end-use sectors. For instance, Dworak and Fellner (2021) and Rostek et al. (2022) examined the
stock dynamics of steel products, providing valuable insight. Both studies cover carbon steel and cast iron and
steel, which accounts for approximately 95% of the EU market for steel products, but not stainless steel
products.

Notably, the overall steel demand has remained stable over the last two decades, with similar trends observed
across end-use sectors. It is worth highlighting that Europe is shown as a major market where demand is largely
driven by the need to replace existing products rather than purchase new ones.
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Figure 24. Sankey diagram of the distribution of finished steel products to end-use sectors.
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Source: own estimates based on merging of several data sources (CAEF, 2021; Dworak and Fellner, 2021; EUROFER, 2023; Harvey, 2022; WFO, 2021; World Steel Association, 2023; worldstainless, 2023), see also
Annex , Part B. Due to the significant data merging and restructuring, the information on end-use demand should be read as estimates and not exact numbers. The classification of sectors slightly different
categorisation compared to EUROFER statistics.
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2.3 Steel supply for the EU27

This section provides an in-depth analysis of steel supply for the EU27 market, focusing on domestic production
(Section 2.3.1) and trade directions (Section 2.3.2). The Sankey diagrams shown in Figure 26. illustrate the flows
across all the life cycle stages of semi-finished and finished steel products, from mining to finished steel
products (see Figure 25.).

The steel production process begins with iron ores and concentrates, which are used to produce pig iron via
the blast furnace (BF) and direct reduction of iron ore (DRI) via direct reduction process. While a small fraction
of pig iron is used for iron casting, the majority is used in steelmaking processes. Additionally, steel scrap is
used in steelmaking, both in the basic oxygen furnace (BOF) and the electric arc furnace (EAF), where secondary
refining can take place to produce the desired steel alloy.

Ferroalloys, used as a source of alloying elements in steelmaking, are excluded from the Sankey diagram, as
only a portion of their consumption is dedicated to steel production.

Once the steel is cast, it can be further processed to achieve the desired shape, resulting in semi-finished
products. After passing through the rolling mill, these semi-finished products are transformed into finished steel
products.

Figure 25. Steelmaking process
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Source: An introduction to steelmaking (NSC, 2017)

The subsequent sections provide detailed production, import, and export data for between 2013 and 2022 for
each of the intermediate stages of the steelmaking process, including mining, iron-making, steelmaking, casting,
and finished steel production. The inflows consist of domestic production and imports, while outflows comprise
apparent consumption (remaining in the EU) and exports. The diagrams also show the disaggregation of
material flows based on the consolidated product classification in Table 20.

While Figure 26. presents carbon non-alloy and alloy steel qualities. Stainless steel production is significantly
lower than carbon steel production and is often considered separately due to its distinct characteristics and
production process.
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Figure 26. Sankey diagram of the EU27 steel value chain from mining to finished steel product consumption
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2.3.1 Domestic production by life cycle stage

Iron ore

In 2022, global production of iron ore was estimated to be over 2500 million tonnes (Mt)!%, a 4.2% increase
from 2020 (USGS 2024a; Kiblbdck K., 2022). As the primary consumer of iron ore, steelmaking accounts for
95% of its supply. Over the past 20 years, iron ore extraction has nearly tripled, with the top global producers
(including Australia with 37% of global production, Brazil, China, India and Russia) dominating the market,
collectively accounting for 75% of global production, see also Figure 27. Iron ore production worldwide is
recovering after a 3% decline in 2020, due to the COVID-19 crisis. Accon_{ib oj Bgj1\s ?\o\in “nath\o™n,
production is expected to steadily increase, reaching 2700 Mt by 2025 (Global Data, 2023).

Figure 27. Production of iron ore by country
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Source: USGS (USGS, 2024)

In the same year (2022), the EUin sold production®® of iron ore amounted to 38 Mt, although total production
may be higher due to internal company use (Eurostat, 2024). Only a few Member States in the EU27 produce
iron ore, including Sweden, Austria and Germany, with Sweden being the largest producer (Table 22).

Table 22. Production of iron ore in EU per country

Country 2013 2014‘ 2015‘ 2016 2017 2018 2019 2020 2021 2022

Austria 2320 | 2400 | 2775| 2773 | 2975 | 2800 | 3300 | 3043 | 3311 | 3311
Germany 413 456 468 514 447 448 534 529 529 754
Sweden 27285 | 28144 | 24600 | 26 900 | 27200 | 27530 | 29200 | 29180 | 28 687 | 28 100
EU (27) 30018 | 31000 | 27843 | 30187 | 30622 | 30778 | 33034 | 32753 | 32708 | 32166

Source: worldsteel

Figure 28. shows the development of the @Pin sold production of iron ore in both volume and value, based on
Eurostat data!? Between 2013 and 2016, a significant increase in sold production of iron ores and concentrates
can be observed, reaching 40 Mt per year. Since then, sold production has fluctuated around 35 Mt, with a

100 Estimated global resources of crude ore exceed 800 billion tonnes, containing over 230 billion tonnes of iron. Global reserves are
estimated at 170 billion tonnes, containing 81 billion tonnes of iron. (USGS, 2020)

101 while statistics for production give the entire amount produced in a certain year for a specific product, the sold production puts a number
on the amount of a product produced and sold to a different company. The difference between the two gives an idea that the product is
usually further processed by the same company or is sold on the market for the next step of processing handled by different actors.

102 Table 17 provides Eurostat codes for the iron ore mining in Europe.
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notable 50% decline in 2018. The exact reason for this drop is unknown, as the market situation was reportedly
stable or even improving, and overall European production did not experience significant changes (Kiiblbdck K.,
2022; Lof, Lof, and Ericsson, 2019). The monetary value of sold production did not display a corresponding
decline in 2018, suggesting a possible reporting error.

Meanwhile, mine production has remained steady in recent years. Agglomerated ores and concentrates account
for approximately 75% of the EPin sold production. The value of the sold production increased over the observed
period, reaching EUR 4 billion in 2022. The increase in value with simultaneous stagnation of volumes correlates
with the price development of iron ores and concentrates within the observed period. Prices were very high in
2013 (and even higher in preceding years) but decreased and stabilised between 2014 and 2018. Since 2018,
prices have become volatile again and have increased significantly, which is reflected in the values of sold
production (Hall, 2020).

Figure 28. Iron ore mining in EU27
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- Before 2019, one code was reported representing all types of iron ores and concentrates except roasted iron pyrites, which are usually
not used for ironmaking. From 2019 on, more granular data is available, as two codes for iron ore and concentrates are reported,
including the information on whether the material is agglomerated or not.

- Unlike the sold production, the total production of iron ore is not reported by PRODCOM.

Source: PRODCOM (eurostat, 2024)

Iron-making

Around 98% of global mined iron ore is used to make pig iron, which is an input material for steelmaking, while
the remaining 2% is employed in various applications such as cement production, cosmetics, pigments, and
others.

In 2022, global pig iron production reached 1300 Mt, with the EU accounting for 5.8% of this total (USGS, 2024).
The global production of direct reduced iron (DRI) reached 126 Mt in 2021, with Europe holding a mere 0.5%
share (World Steel Association, 2022). There is only one DRI plant in the EU, owned by ArcelorMittal and located
in Hamburg, producing 0.6 Mt of steel per year (Bellona, 2021). However, looking into investment plans globally,
and in particular in Europe, the significance of DRI is expected to increase.

Figure 29. presents existing and planned (under construction and planned) iron-making facilities around the
globe, with consideration of the technology route, based on Steel Plant Tracker, The largest pig-iron-producing
countries are China, India and Japan.

Figure 29. Iron-making facilities around the world by technology

103 Global Steel Tracker:_https:/globalenergymonitor.org/projects/global-steel-plant-tracker/tracker-map/; The Tracker covers 92% of global
operating crude steel making capacity. Additionally, it covers all crude iron and steel plants under development as of March 1, 2023.
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Figure 30. shows the total production and sold production of iron in volumes within the EU, based on Eurostat
data. The sold production of iron is significantly lower than the overall production, accounting for only around
5% of the total. The difference between total production and sold production represents the volumes that are
further processed internally by companies. In integrated steel mills, pig iron is immediately utilised for
steelmaking, which means that most of produced pig iron is not sold to third companies.

The total iron production in the EU decreased from 72 Mt/y in 2013 to nearly 57 Mt/y in 2022. While production
volumes remained stable until 2019, significant declines occurred in 2020 and 2022. These can be attributed

to the economic challenges posed by the global pandemic in 2020, which led to a decrease in demand for steel
products.

Figure 30. Production (sold production +production of own use) of iron in the EU27
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Table 23 and Table 24 present trends in pig iron and direct reduced iron production in Europe, per member
states. The pig iron production presents declining trends, while DRI remains stable.

Table 23. Production of pig iron in the EU per country between 2013 and 2022

2014 2015 2016 2019 2020
6.0 58 56 57 53

Austria 6.2 . . . 6.3 53 . 6.1 538
Belgium- 43 44 42 49 48 48 48 36 42 44
Luxembourg

Czechia 40 42 40 42 37 40 36 35 39 34
Finland 21 22 23 23 22 24 23 19 25 19
France 10.3 109 10.1 9.7 10.7 105 99 77 95 82
Germany 26.7 27.3 278 272 278 273 255 225 25.7 237
Hungary 06 038 12 09 13 14 12 10 06 05
Italy 6.9 6.4 51 6.0 51 48 46 34 39 35
Netherlands 57 59 6.1 6.1 6.1 6.2 59 54 59 55
Poland 40 46 48 47 52 49 44 35 36 31
Romania 16 16 20 20 19 20 21 18 21 15
Spain 39 40 45 41 45 45 39 29 40 34
Sweden 29 31 29 31 31 29 32 29 30 28
EU (27) 829 85.2 845 84.8 86.8 848 79.8 68.2 79.0 709
World 13013

Source: WorldSteel

Table 24. Production of direct reduced iron between 2017 and 2022

Germany 05 0.5 05 05 05 05
Sweden 0.1 0.1 01 0.1 01 01
EU (27) 0.6 0.6 0.6 0.6 06 06
World 1251

Source; worldsteel

Ferroalloys

While the largest application of ferroalloys is in steelmaking (85-90%), significant amounts are used for non-
steel-related applications (Fichte, 2003). Ferroalloys are also employed in the production of super-alloys, non-
ferrous alloys, pure metals, and chemicals (Fichte, 2003).

Consequently, from a material flow perspective, it is essential to subtract the non-steel-related fractions of
ferroalloy demand in Europe when analysing steel flows and stocks (they have been subtracted from the Sankey
chart presented in Figure 26.). Since yearly data for non-steel applications was unavailable, total numbers are
presented. Globally, a total of 60.1 Mt of ferroalloys were produced in 2021 (USGS, 2024), while the EUin sold
production of ferroalloys reached 1.2 Mt in 2022 (eurostat, 2024). The ferroalloy production leaders are typically
located in countries with abundant mineral resources, power availability, and highly developed industries. The
biggest producers are China, South Africa, Ukraine, Russia, Kazakhstan, Brazil and India, which together account
for 84% of global production.

The EUin ferroalloy sold production comprises a variety of ferroalloys, as illustrated in Figure 31. In terms of
volume, the sold production reached a peak of 1.84 Mt in 2018, followed by a decline to 1.2 Mt/y in 2022. In
states declines in imports and production; however, the overall drop seems to be a reporting issue by PROD_C_O_I\7I;
which may have occurred due to low production and trade numbers.

The most important ferroalloy type by volume for European sold production is ferro-chromium, followed by
ferro-silicon, ferro-silico-manganese and ferro-manganese. Since 2019, the reported PRODCOM
classification has provided more granular information, allowing for a more detailed breakdown of oc™ °other
ferroalloy» "o bjnt into specific types, including ferro-nickel, ferro-phosphorus, ferro-niobium, ferro-silico-
magnesium, ferro-titanium and ferro-silico-titanium as well as ferro-tungsten and ferro-silico-tungsten.

The total value of sold ferroalloy production in the EU shows an increasing trend. Interestingly, the lesser-
produced alloy types tend to exhibit proportionally higher values compared to more widely used ferroalloys like
ferro-chromium.

7/ 7/



Figure 31. Sold production of ferroalloys in the EU27
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Crude steel
By geographical location

Global crude steel production reached 1850 in 2023 and 1885 Mt in 2022, nearly 5% decrease compared to
2021. >cii\ n"h\dinoc™ rjmg_n¢>\_dib kmj_p~™n" accounting for 1019 Mt, followed by India (141 Mt), Japan
(87 Mt), the United States (81 Mt). Europe (EU27) with 126 Mt of crude steel in 2023 contributed to 6.8% of
the global production, see Figure 32. (EUROFER, 2024).

Figure 32. Crude steel production worldwide (in Mt)
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Source: European Steel in Figures 2023 (EUROFER, 2024)

Also, the Energy and Industry Geography Lab (EIGL)'°* and Global Steel Plant Tracker (GSPT) provide a visual
representation of the existing and planned iron and steel plant capacities worldwide, broken down by technology
route.

104 Energy and Industry Geography Lab (v.1.6) https.//energy-industry-geolab.jrc.eceuropaeu/ has been developed by the European
>jhhidnndj itn Ejdio M™n™\n*c >~ ion”) <hjib joc™mn' do di”“gp_"noc™ Di_pnond\g dian\nomp”opn™ h\kkdib' di“gp_dib oc™ dnji \i_ nteel asking
facilities.
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In 2022, global steelmaking capacity increased by 32.1 Mt, reaching a record high of 2,459 Mt, the highest
global capacity figure in history (OECD, 2023)%%5, While >cti\ \i_ di_i\ \"\jpio ajnnjpbcyt c\sa jaoc™ rjn_in
steelmaking capacity, the fastest growth is currently observed in the Middle East (e.g., Iran and Iraq), ASEAN
countries (e.g, Vietnam, Indonesia), the so-called "other Europe," and more recently in Africa (e.g., Algeria,
Zimbabwe)° In contrast, the EU is the only region globally to experience a decline in steel production capacity
in recent years, with a significant loss of 2.6 million tonnes of steel production capacity, see Table 25 (OECD,
2024)

Table 25. Trends in steelmaking capacities by region (in Mt)

2019 2020 2021 2022 2023 2019-2023
World (total) 2407 24186 24252 24415 2498.6 3.80%
Non-OECD/EU economias 17573 1765.5 17773 17874 1836.5 4.50%
OECD/EU economies 649.7 653.1 6478 654.1 6621 1.90%
Asia 16165 16225 16226 1626.1 1656.6 2.50%
China 11483 11479 1146.5 1149.9 11733 2.20%
India 128.7 128.7 1339 1339 1384 750%
ASEAN 74.6 787 804 804 829 11.10%
Europe 2874 2875 288.1 289.3 2943 240%
EU27 216 2134 2134 2134 2136 -1.10%
Other Europe 714 74.1 4.7 759 80.7 13.00%
North America 1542 1575 1577 162.8 165.8 7.50%
CIS 1434 1426 1439 145 1451 1.20%
Middle East 80.7 84.1 89 92.3 103.3 28.00%
Latin America 739 734 739 739 759 2.70%
Africa 44.6 447 435 45.8 514 15.10%
Oceania 64 64 64 64 64 0.00%

Note: green , countries/regions with the fastest grow in steelmaking capacities. Red- countries/regions with negative growth
Source: Latest developments in steelmaking capacity 2024 (OECD, 2024)

Figure 33. Crude steel production in Europe
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Source: European Steel in Figures 2023 (EUROFER, 2024)

105 The ratio between the global crude steel capacities to crude steel is estimated for around 70-80%. Although both have increased,
production growth has slowed relative to capacity. As a result, the gap between global steelmaking capacity and crude steel production
could fall by 1.7% Mt in 2023 (compared to 2022) and reach 75.6% (OECD, 2024)

106 While steelmaking capacity in China has remained relatively stable in the last few years, Chinese steel companies are investing heavily
in capacity projects overseas. Following OECD data, Chinese companies are involved in 13 cross-border investments and participate in
nine joint venture investments abroad. ASEAN, which is the top region among cross-border investments, is expected to increase capacity
to levels that far “s"™~_oc™ m"bdjitnno™"g_"h\i_)
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Across the EU, there are over 500 steel production sites spread across 20 Member States (see Figure 33.).
Germany is the largest steel-producing country in the EU, accounting for 28.1% of total crude steel production
(35.4 Mt in 2023). Italy, Spain and France follow, contributing 16.7%, 9%, and 7.9r ja oc™ @Pin “p_~ no™ g
production, respectively. The remaining production is distributed across 16 other countries, while seven Member
States lack steel production capacity altogether. Notably, the shares of crude steel production by country have
remained relatively stable over the past decade, with only minor fluctuations observed.

By technology route (primary vs secondary)

As previously explained, there are two main technologies for crude steel production, blast furnace and basic
oxygen furnace (BF-BOF) and electric arc furnace (EAF). Globally, the majority of crude steel capacity (built
before 2021), approximately 67%, relies on the BF-BOF route, while 32% of capacity is from EAFs. The less
than 1% remaining represents other technologies, such as open hearth furnace (OHF), see also Table 26.

Table 26. Nominal steel production capacities per region and technology

Region Total crude steel capacity Share of BOF capacities Share of EAF capacities
(Mt/a)
Asia Pacific 1508.5
EU27 1904 58% 42%
North America 146.7 30% 70%
Eurasia 972 62% 38%
Other Europe 937 39% 61%
Middle East 756 8% 90%
Central & South America 56.6 67% 33%
Africa 383 18% 81%
Grand Total 2206.9 67% 32%

Source: Global Steel Plants Tracker, accessed in 05/2024

In the EU, the ratio between BOF and EAF follows a similar trend, with BF-BOF accounting for 58% and EAF
42%. On country to country level the ratio differs significantly, as shown in Figure 34.; for example for Germany
the BOF-EAF ratio is 75-25, while for Italy (second largest steel producer in Europe) it is 25-75.

Figure 34. Iron- and steel-making capacities in Europe by technology route.
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Figure 35. presents the trends in crude steel production in Europe, broken down by steel quality and production
technology route. Between 2013 and 2018, crude steel production remained relatively stable, but subsequently
declined slightly, particularly in 2020 and 2022, reaching 136 Mt/y in 2022. This decline can be attributed to
the global COVID-19 pandemic, the subsequent challenging economic situation, and significant supply chain
disruptions. Additionally, the start of the war in Ukraine in 2022 and the resulting changes in the energy market
also contributed to this decline.

Looking into technology of steel production there is a gradual shift towards scrap-based production, driven by
the increasing adoption of EAF technology, which has led to a nearly 2% increase in crude steel production over
the past decade.
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In terms of steel quality, non-alloyed carbon steel dominates, accounting for 77% of overall steel production.
Alloyed steel other than stainless steel makes up 18.5% of crude steel production in the EU27, while stainless
steel volumes represent 4.5% of total steel production.

Figure 35. Crude steel production in the EU27
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Figure 36. summarises new nominal capacities per type of equipment in the region across the world. The
information is based on Global Steel Plant Tracker (version 1.0 from April 2024) and the capacities that are
already under construction and announced to start before 2026.

The largest investments are planned in Asia Pacific region, and include over 350 Mt in BOF technology and over
130 Mt in EAF. In the region also 52Mt capacities in DRI are considered In Europe (EU27) the announcements
include 73Mt in EAF and 42 Mt in DRI technology.

Figure 36. New (announced and under construction) capacity additions by region by 2026.

. 400
= 350
300
250 | BOF steel capacity
200 .
150 | EAF steel capacity
100 BF capacity
50 I m DRI capacity
0 | - I _ . [ I I H - ]
Africa  Asia Pacific Central &  EU27 Eurasia Middle East  North other
South America  Europe
America

Source: Global Steel Plants Tracker, accessed in 03/2024

Finished steel products

The market data analysis presented in this section of the report follows the product classification outlined in
Table 20, in Section 2.1.2. Due to limitations in the reported data, certain products are aggregated into the
following categories: hot rolled coil and electrical sheet; iron and steel castings (up to 2017); galvanized caoil,
tinplate, and tinned products; and other hot rolled bars (including merchant bars) and light sections.

Table 27 shows the production volumes of finished steel products in the EU27 based on EUROFER and
PRODCOM data. The total production of finished steel products peaked in 2018 at 162.5 Mt/y, before decreasing
to 137.7 Mt in 2022 due to the global pandemic and the war in Ukraine.
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Table 27. Production volumes [in Mt] of finished alloyed and non-alloyed steel products in the EU27

[volumes in Mt] 2013 2014 | 2015 | 2016 2017 2018 2019 | 2020 2021 | 2022  Rank
Stainless steel long 06 06 | 06 | 06 | 06 | 07 | o7 | o6 | 07 | os 13
products
Stainless steel flat 34 35 | 36 | 39 | 38 | 38 | 36 | 34 | 39 | 36 11
products
Total: long 544 547 551 55.1 560 | 570 541 | 489 562 505 nla
Rod and wire rod 19.1 192 198 | 195 | 205 211 | 202 184 | 217 189 2
Railway track material
and other long 30 29 30 26 26 27 2.7 25 2.7 25 12
products
g| Other hot rolled bars 114 119 | 117 | 125 | 121 | 123 | 108 | 95 | 115 | 104 6
3| and light sections
Heavy sections and 81 80 | 82 | 86 | 86 | 86 | 80 | 72 | 81 | 72 9
mining frames
Bars for
reinforcement of 129 12.7 125 129 122 123 125 113 122 115 5
concrete
Total: flat 8738 893 877 885 917 915 851 747 845 | 749 n/a
Tinplate and tinned
products and 198 214 220 221 227 222 210 17.7 19.3 172 3
galvanized coil
.| Organically coated
= and other coated 42 43 43 45 46 46 48 47 53 44 10
sheets
Hot rolled plate 102 109 104 | 104 11.0 11.0 101 91 101 100 7
Hot rolled coil and 364 | 361 | 348 | 346 | 361 | 368 | 337 | 295 | 331 | 202 1
electrical sheet
Cold rolled coil 173 16.7 164 | 170 17.3 168 155 136 16.7 140 4
Castings 00 00 00 00 00 100 93 71 80 81 8
Cast steel 03 03 03 03 00 00 00 00 00 00 15
Cast iron 94 93 92 92 103 00 00 00 00 00
Total 1560 | 1577 | 1566 | 157.6 | 1625 | 1629 | 1527 | 1347 | 1533 | 137.7

Source: European Steel in Figures 2023 (EUROFER, 2023) and PRODCOM (eurostat, 2024)

The majority of finished carbon steel products produced within the EU27 are flat products (made of non-alloy
and other alloy steel), which accounted for 74.9 Mt (54.4% of total finished steel product production) in 2022.
Within this group, hot rolled coil and electrical sheet are produced in the highest quantities (29.2 Mt, equivalent
to 21.2% of total finished steel products). The second most produced finished steel product is galvanized steel,
tinplate, and tinned products, cumulatively accounting for 17.2 Mt (12.5% of total production). Cold rolled caoil,
hot rolled plate (e.g. Quarto plate), and organically and other coated sheets account for 10.2%, 7.3%, and 3.2%
of total production respectively , see also Figure 37.

Non-alloy and other alloy long products, with a total production of 50.5 Mt, contributed to 36.7% of the total
finished carbon steel product production. The most important subcategories are rod and wire rod (18.9 Mt,
13.7%), bars for reinforcing concrete (11.5 Mt, 8.4%), and other hot rolled bars and light sections (together 10.4
Mt, 7.6%). The remaining long products are heavy sections and mining frames (7.2 Mt, 5.2%) and railway track
material and other long products (2.5 Mt, 1.8%) , see also Figure 38.

In addition to carbon steel long and flat products, there are castings and stainless steel. Castings account
for 6% of total production. The majority of these castings are iron castings, while steel castings are significantly
less relevant, with no reported production after 2016. Stainless steel products account for 3% of total finished
steel product production. The majority (85%) of the stainless steel products produced in the EU27 are flat
products.

From 2013 to 2022, there were only slight changes in the shares of finished steel products. Long carbon steel
products and stainless steel finished products slightly increased in market share, while flat carbon steel products
and cast steel decreased.

Figure 37. Production volumes of flat products made from carbon steel in the EU27
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Figure 38. Production volumes of long products made from carbon steel in the EU27

60

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

5

o

4

o

3

o

Volume in Mt

2

o

1

o

Production

Source: European Steel in Figures 2023 (EUROFER, 2023) and PRODCOM (eurostat, 2024)

m Long: Bars for reinforcment of
concrete

m Long: Heavy sections and mining
frames

m Long: Other hot rolled bars (e.g.
merchant bars) and light sections

m Long: Railway track material and other
long products

m Long: Rod and wire rod

Annex 4 Part A provides additional information on market trends for finished steel products, detailing volumes

of domestic production for each product over the last decade.

2.3.2 EU sales and trade by life cycle stage

Building on the analysis of European steel production in the previous section, this chapter incorporates the
perspective of trade into the discussion (namely volumes and directions of import and export). Understanding
the market size of products sold on the EU marketOincluding both domestically produced goods and importsO

is critical for Task 2 of the preparatory study.

A valuable overview of material flows across the life cycle stages is presented in the Sankey diagram in
Figure 26. offering insights into the broader implications of production and trade that will be described in details

in the following section.
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Iron ore

Figure 39. provides a comprehensive overview of the production, trade, and consumption of iron ores and
concentrates in the EU27, based on data from Eurostat (eurostat, 2024). The analysis highlights that EU27
imports of iron ores and concentrates significantly exceed domestic production, underscoring the region's
reliance on external sources.

Between 2013 and 2022, total imports declined from approximately 103 Mt/y to 82 Mt/y. Conversely, export
volumes increased from 10.7 Mt/y to 13.1 Mt/y during the same period. Apparent consumption followed a
downward trend after 2017, with a notable decline in 2020 driven by the global pandemic and additional, albeit
smaller, impacts from the Russian aggression in Ukraine beginning in 2022.

Although there are no trade restrictions on iron ore imports from Russia, the volume imported from Russia
sharply decreased from 10.5 Mt in 2021 to about 2.8 Mt in 2022. This decline reflects a combination of
European consumers deliberately reducing reliance on Russian sources and the availability of alternative
suppliers (Wood Mackenzie, 2024; Yuriy Grigorenko, 2024). Furthermore, reduced crude steel production via the
BF-BOF (Blast Furnace-Basic Oxygen Furnace) routeOa primary consumer of iron oresOlowered overall demand
for iron ore, facilitating the decrease in Russian imports.

Figure 39. Overview of production, trade and apparent consumption of iron ores and concentrates
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Figure 40. illustrates the trends in the EU's sold production, import, and export volumes of iron ores and
concentrates, disaggregated into agglomerated and non-agglomerated categories from 2019 onwards. This
level of detail was unavailable in the PRODCOM database prior to 2019, marking an improvement in data
granularity. The data reveals a contrast between production and import patterns. While the majority (74%) of
imported iron ores and concentrates are non-agglomerated, the composition of sold production differs
significantly. Approximately 37% of the sold production is exported, and this exported share predominantly
consists of agglomerated iron ores and concentrates. This distinction highlights differences in domestic
processing capabilities and international market demands for these two product types.

Figure 40. Volumes of iron ore and concentrate imports, exports and sold produced in EU27
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Figure 41. presents an analysis of the value of iron ores and concentrates, as reported by Eurostat (2024). The
data reveals considerable fluctuations, reflecting the dependence of value on raw material prices and the
specific characteristics of the ore, such as iron concentration and composition. Notably, agglomerated iron ores
and concentrates exhibit a higher value-to-volume ratio compared to non-agglomerated ones. Despite a slight
decrease in the volume of imports, the overall value of imports has increased, suggesting a rise in the price of
imported ores. In contrast, the value of exports tends to follow the volume trends more closely, indicating that
the price escalation for imported ores has been more pronounced than for exported ores. This divergence
highlights market dynamics and the premium placed on specific ore qualities, particularly for agglomerated
products.

Figure 41. Value to volume ratio (RI) for of iron ore and concentrates
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Directions of imports/exports to/from the EU27

In 2022, Europe, with 88.6 million tonnes of imported iron ore, was the world's second-largest importer after
China, which imported 1086 million tonnes. The main suppliers for Europe are North America (Canada c.a.
30 %;) CIS (Ukraine c.a. 18%) and South America (Brazil c.a. 24%). Around 5% of iron ore was imported from
Russia; however, following the introduction of trade sanctions against Russia after the invasion of Ukraine,
imports from Russia decreased by around 80% in 2023 compared to previous years).

Table 28. Global imports and exports of iron ore in 2022 (in Mt)

2 1
Exporting region | .8 @ 8 o 8 8 3 £ g
S S 5 £ 5 5 = © = X358
S @ £E E £ =R g & € =68
Destination T = - = =z s S 2 o = S5
g £ |88 | E S | s S g seE
= S | £°| 2 S = 2 =
European Union (27) 312 26 215 224 205 195 18 03 119.9 88.6
Other Europe 35 04 18 16 6.3 2.7 12 05 17.9 17.6
Russia, other CIS & Ukraine 0 0 0 - - 0 0 - 0.0 0
North America 11 01 - 100 59 0 16 00 18.7 8.8
South America 0 0 - 04 6.9 - 01 0.0 74 0.5
Africa and Middle East 5.6 05 04 31 284 112 03 - 495 384
China 18 10 193 171 258 56.1 222 732 1108 1086
Japan 0.0 - 05 72 302 35 0.0 62.9 104 104
Other Asia 11 0.1 03 6.2 116 31 457 922 160 115
Oceania 0 0 - - 0 1 0 0.0 10 1.0
Total exports 443 46 439 67.8 368 97.1 72.9 888 1587 1459
Of which extra-regional | 43, | 43 | 438 | 579 | 361 | 859 | 51 | 888 | 1459
exports
Net export (export , imp -755 | -133 438 49.1 3607 | 476 | -1299 | 887

Source: World Steel Association (World Steel Association, 2023)
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[ron-making

Figure 42. provides an aggregated visualization of the production, trade, and consumption of iron, as reported
by Eurostat (2024) highlighting total volumes at this stage of the life cycle. For a more detailed breakdown,
including production routes and specific types of iron produced, refer to Figure 43. and Figure 44.

Apparent consumption is calculated as production plus imports minus exports. Since 2017, apparent
consumption of iron has generally been on a downward trend, reaching its lowest points in 2020 and 2022.
These declines are closely tied to reduced steel production during these periods, which was significantly
impacted by the global COVID-19 pandemic and the disruptions caused by the Russian invasion of Ukraine.

Production quantities of iron in the EU significantly surpass imports from third countries, with domestic
production meeting 93% of the EU's demand for iron. On average, the EU27 imports approximately 5.5 Mtly of
iron, a relatively small volume compared to the imports of iron ores and concentrates, which exceed 96 Mtly
annually. Furthermore, less than 1% of domestically produced iron is exported, emphasizing that nearly all iron
produced within the EU is retained for further domestic processing. This approach reflects the EU's integrated
value chain, wherein raw materials are transformed into higher-value products within its borders, supporting
both economic and industrial resilience.

Figure 42. Overview of production, trade and apparent consumption of iron
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Figure 43. highlights the production and trade flows of iron in the EU27, disaggregated into pig iron and direct
reduced iron (DRI). The data underscores the predominance of pig iron in European iron production, with direct
reduction playing only a minor role in the current industrial landscape. Nearly all domestically produced iron in
the EU27 is pig iron, reflecting the reliance on traditional blast furnace methods. In contrast, imports from third
countries show a different composition. Approximately half of the imported iron consists of DRI, indicating that
Europe sources a notable portion of its DRI requirements externally. This reliance on imported DRI suggests the
potential for further development of direct reduction technologies within the EU, particularly as they align with
decarbonisation goals and the transition to greener steel production methods.

Figure 43. Trends in sold production, imports and exports of pig iron and DRI in the EU27
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Figure 44. presents the values associated with the sold production and trade flows of iron, complementing the
volume data discussed earlier. The values of sold production are consistent with the previously analysed
production volumes, reflecting the stable role of domestic production in meeting EU demand.

While import quantities have fluctuated around a relatively constant level, the value of these imports has shown
a clear upward trend, reaching EUR 2.8 billion in 2022. This increase may be attributed to a shift in the
composition of imports, with a higher proportion of DRIOwhich typically commands higher pricesObeing
imported instead of pig iron.

In contrast, the value of iron exports has remained low and steady over the years. Export quantities are relatively
insignificant compared to the total supply and demai_' pi_nnjndib oc™ @Pin aj”pn ji n"o\didib _jh noi"\ggt
produced iron for further processing within the region.

Figure 44. Values of sold production, imports and exports of iron
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Directions of pig iron and DRI imports/exports to/from the EU27

Figure 45. provides an overview of the import and export directions for pig iron, based on data from the UN
Comtrade database (code: 7201). In 2022, the EU imported 2.44 Mt of pig iron, primarily from Russia, Brazil,
and South Africa, while exporting 58 kt, with the main destinations being the United Kingdom, Turkey, and
Switzerland.

The 12th Russia sanctions package introduced by the European Commission in December 2023 will ban the
import of Russian-origin pig iron and DRI from 2026°7 (European Commission, 2023), which may impact future
supply directions(GMK, 2023). Quotas are in place until 2026 to encourage a stepwise reduction. In the period
covered in this report, there are no restrictions in place for this life cycle stage, as evidenced by the import
numbers from Russia to the EU. Imports of DRI remained stable (1.6 Mt in 2021 and 1.5 Mt in 2022), but
imports of pig iron increased significantly from 0.7 Mt in 2021 to 1.2 Mt in 2022. It is worth mentioning that
imports of metallurgical coal (essential as a reduction agent in the blast furnace route) were banned at the
beginning of the trade restrictions. Imports decreased by 55% between 2021 and 2022 and stopped entirely
by 2023 (Wood Mackenzie, 2024; Yuriy Grigorenko, 2024).

In Ukraine, an estimated 90% of steel production capacity was not operational in 2022. About a third of this
capacity is located in the area of Mariupol, which was at the centre of the conflict. Another significant factor
was the difficulty in keeping the train transport system running, which is essential for the steel supply chain. As
a result of the war, sudden increases in pig iron prices were observed between February and March 2022
(Fastmarkets, 2024; Mainline Metals Inc., 2022).

Figure 45. Directions of pig iron imports (left) and exports (right) to/from the EU27

107 EU restrict the imports of pig iron from Russia by end-2024 will be restricted to a quota of 1.14 million tonnes, and from 1 January
2025-31 December 2025 to a quota of 700,000 million tonnes
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Figure 46. illustrates the import and export directions for direct reduced iron (DRI), based on data from the UN
Comtrade database (code: 7203). In 2022, the EU imported 2.98 Mt of DRI, with Russia being the largest
supplier, contributing over 51% of the total imports. Other significant suppliers included the United States (18%)
and Libya (8%). In contrast, the EU's exports of DRI were minimal, amounting to only 2.2 kt in 2022. The United
States was the primary destination, accounting for 80% of these exports. These figures underline the EU's heavy
reliance on external sources for DRI while maintaining a negligible role as an exporter in this trade flow. This
dependency on Russian DRI imports may face significant challenges in the coming years, as the EU moves
towards implementing sanctions on Russian-origin iron products starting in 2026.

Figure 46. Directions of direct reduced iron imports (left) and exports (right) to/from the EU27
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Ferroalloys

Figure 47. resents an overview of the production, trade, and consumption of ferroalloys based on Eurostat
(2024). This aggregated visualization provides total volumes at this life cycle stage, while subsequent sections
offer more detailed insights into specific types of ferroalloys.

Apparent consumption is calculated as production plus imports minus exports and has exhibited a decreasing
trend over the observed period. Imports play a crucial role, meeting 69% of the EU27's demand for ferroalloys
alongside domestic production. Despite this, total imports have steadily declined from 3.3 Mtly in 2013 to 2.5
Mtly in 2022.

Production of ferroalloys in the EU increased until 2018 but has since shown a declining trend. Exports, though
relatively modest at below 0.5 Mtly, represent about 26% of the EU27's sold production. This export share
highlights the EU's limited but significant presence in the global ferroalloy market.

Figure 47. Overview of production, trade and apparent consumption of ferroalloys
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Figure 48. shows the sold production, imports, and exports for each ferroalloy, based on Eurostat data. The
reliance on imports varies for different types of ferroalloys in 2022. While ferro-titanium, ferro-silico-titanium,
and ferro-silico-magnesium are predominantly domestically produced, for ferro-chromiumOthe most important
ferroalloy in terms of volumeOimports and domestic production are of a similar magnitude. For the remaining
ferroalloys, imports are significantly more important than domestic production.

Figure 48. Ferroalloys imports, exports and sold production by ferroalloy in 2022
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The general trends in ferroalloy production and trade volumes align closely with the monetary values of these
material flows, as illustrated in Figure 49.. However, a divergent trend has emerged in recent years, particularly
where values have risen despite declining volumes. This is largely attributed to rising prices, a trend that became
especially pronounced in 2022. During this period, the monetary values of ferroalloy imports, and to a lesser
extent domestic production, saw significant increases.

Different types of ferroalloys exhibit varying ratios of volume to value, reflecting their market dynamics and
material properties. Ferro-niobium, ferro-molybdenum, and ferro-tungsten stand out for their disproportionately
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high values compared to their relatively low production and trade volumes. These high-value ferroalloys are
critical for specialiu™_ \kkg"\odj in" apmoc™n pi_ " nn jndib oc dn dhkjmo\i”™ di oc™ @Pin hh\o ™ mi\g nom\o~bt _“nkio™
their smaller physical quantities.

Figure 49. Ferroalloys imports, exports and sold production of the EU27 in values
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Directions of ferroalloys' imports/exports to/from the EU27

Figure 50 illustrates the import and export directions for ferroalloys, as reported in the UN Comtrade database
(code: 7202). In 2022, total imports of ferroalloys into the EU exceeded 2,453 kt, with the primary trade partners
being Norway, South Korea, South Africa, India, and Ukraine. During the same period, 322 kt of ferroalloys were
exported, with key destinations including the United States, United Kingdom, Japan, and Turkey.

Ferroalloys were included in the EU's 12th Russia sanctions package, although Russia has historically been a
minor supplier of ferroalloys to the EU. Imports from Russia increased from 70 kt in 2021 to almost 130 kt in
2022 before declining again. These imports will now be subject to trade restrictions under the sanctions. Despite
the small volumes involved, Ukraine views this shift as an opportunity to reestablish itself as a supplier, provided
it can restore its ferroalloy production capacities in the future (Yuriy Grigorenko, 2024). The decrease in
consumption can therefore be attributed to a reduction in demand from the steel production sector, similar to
what was observed for iron-making.

Figure 50. Directions of ferroalloys imports (left) and exports (right) to/from the EU27
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Finished steel products

Table 29 provides a detailed overview of the European market for finished steel products (excluding stainless
steel), distinguishing between flat and long products, over the past decade. The data highlights trends in
European deliveries, imports from third countries, and total consumption.

Total consumption of finished steel products peaked at 155.2 Mt in 2018 before declining in subsequent years.
The lowest consumption was observed in 2020 (128.5 Mt), reflecting the pandemic's impact, with modest
recovery in 2021 and subsequent fluctuations.

European deliveries of flat products remained relatively consistent until 2019, with a decline starting in 2020.
Imports of flat products peaked at 20.5 Mt in 2021 but decreased to 17.5 Mt in 2023. Long product deliveries
experienced more variability, with a significant peak in 2018 (58.1 Mt), followed by declines in subsequent
years. Imports of long products remained lower than flat products, fluctuating around 5,7 Mt annually.

Table 29. Market supply of the flat and long steel finished products [in Mt]
2014 | 2015 | 2016

Flat 66.7 675 69.4 700 704 67.2 595 65.8 60.6 591

Egmfﬂ; long | 350 | 385 | 463 | 369 581 | 509 | 482 | 398 | 527 | 410
Total | 1017 | 106 | 1157 | 1069 | 1285 | 1181 | 1077 | 1056 | 1133 | 1001
moorts | Fat | 128 | 165 | 178 | 179 | 190 | 171 | 146 | 205 | 186 | 175

third Long 45 54 6.0 6.0 7.7 6.1 6.2 6.9 55 53

countries [ oty 17.3 219 238 239 267 232 208 274 241 228
Total consumption 119.0 | 1279 139.5 130.8 155.2 141.3 1285 133.0 1374 | 1228

Source: EU Steel Market Situation and Outlook International Challenges (EUROFER, 2024)

Table 30 provides a comprehensive overview of the market supply for stainless steel finished products, broken
down into flat and long products, from 2014 to 2023. The data includes European deliveries, imports from third
countries, and total consumption, illustrating trends and shifts in the market.

Total consumption fluctuated between 5.0 Mt and 6.4 Mt, with a peak in 2018 and a low point in 2020 during
the COVID-19 pandemic. The decline to 5.0 Mt in 2023 represents the lowest level in the recorded period,
suggesting reduced market activity or demand.

The markets for flat and long stainless steel products in the EU exhibit distinct characteristics. Flat products
show greater variability, with European deliveries peaking at 3.9 Mt in 2016 and 2021, but declining to 3.4 Mt
in 2020 and again in 2023. Imports of flat products are highly dynamic, reaching a peak of 1.6 Mt in 2022
before sharply decreasing to 0.7 Mt in 2023. In contrast, the market for long stainless steel products is notably
more stable. European deliveries of long products have consistently ranged between 0.6,0.7 Mt, with only a
slight decline to 0.5 Mt in 2023. Imports of long products have also remained steady, typically around 0.3,0.4
Mt throughout the observed period.

Table 30. Market supply of stainless steel long and flat finished products [in Mt]
2014 2015 2016 2017 2018 2019 2020 2021 2022 | 2023

Flat 35 36 39 38 38 36 34 39 36 34

European == o 06 06 06 06 0.7 0.7 06 0.7 06 05
deliveries

Total 41 42 45 44 45 43 4 46 42 39

Imports Flat 13 11 12 14 15 15 10 12 16 07

third Long 0.3 0.3 0.3 0.3 04 04 0.3 04 04 04

countries Total 1.6 14 15 1.7 19 19 13 16 2 11

Total consumption 5.7 5.6 6.0 6.1 6.4 6.2 5.3 6.2 6.2 5.0

Figure 51. highlights the percentage change in imports and exports of finished steel products between 2012
\i_ -+-="ncjr™\niib \ ndbida*\iioom\inagnh\odj i ¢i @pnjk inom\_~ _ti\hi*n) Ig mocin k™nij_"' Europe reduced
its exports of finished steel products by over 40% while simultaneously increasing its imports by nearly 90%.
This shift is further detailed in Figure 52., which illustrates how the European trade balance has undergone a
complete reversal Figure 53.
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A decade ago, the EU was a net exporter of finished steel products, with annual exports of 30.6 Mt far exceeding
imports of 18.9 Mt. By 2022, this relationship had inverted: imports rose to 31.2 Mt/y, while exports fell to 18.0
Mt/y(EUROFER, 2023). This change resulted in the EU losing approximately 30 million tonnes of sales in both
domestic and export markets, marking a dramatic shift in its position within the global steel industry. This
reversal, coupled with a structural loss in demand and a surge in imports, has significantly impacted the EU's
steel sector. Declining capacity utilization has compounded these challenges, creating additional pressure on
steel producers and acceg m\olib oc™ di_pnontin _~"gdi~ (McKinsey & Company, 2021).

Figure 51. Percentage change in imports/exports by trade partner (finished steel, %) between 2012 and 2022.
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Source: EU Steel Market Situation and Outlook (EUROFER, 2023)

Figure 52. Finished steel products! net trade balance by volume (all qualities in Mt)

Exports B imports = Netbalance

T

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Source: European Steel in Figures 2024 (EUROFER, 2024)

Table 31 illustrates the production, import, and export volumes of various types of finished steel products in
—+--" cibcgibcodib oc™dn A iond]podjin of oc™ @Pin \kk\n™io ~jinphkotj i #<K$1%,. The numbers presented in the
table results from own calculation that were made in the scope of the preparatory study considering multiple
data sources: (Eurostat, 2024; EUROFER, 2023; CAEF, 2021), see also section 2.1.2 to learn more about the
assumptions for the analysis.

108 This measure represents the total steel products available for consumption in the domestic market, and is estimated using the formula:
Apparent consumption =Domestic production + Imports , Export. It does not account for changes in inventory levels or unrecorded
trade activities but provides a reliable estimate of demand within the region.
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Flat steel products (except for stainless steel) account for 56.5% (85.8 Mt) of total consumption, with the most
galvanized coil (13.0%, 19.7 Mt), and cold rolled coil (10.7%, 16.2Mt). Long steel carbon products account for
34% (52 Mt) of total consumption, with the most important being rod and wire rod (13.7%, 20.6 Mt).

Table 31
5 Appare
ee ed pProd o]0 0) 0]0) 0]0)
0) pto

Flat products 74880 20810 9844 85844
Cold rolled coil 14005 3766 1603 16168
Hot rolled plate (e.g. Quarto plate) 10011 1774 1991 9793
Hot rolled coil and electrical sheet 29249 9008 3226 35030
Organically coated and other coated products 4419 1204 426 5197
Tinplate and tinned products and galvanized coil 17196 5058 2598 19656
Long products 50484 7007 5106 52385
Railway track material and other long products 2459 68 541 1986
Heavy sections and mining frames 7172 295 1559 5908
Other hot rolled bars (e.g. merchant bars) & light sections 10423 1861 891 11393
Bars for reinforcement of concrete 11518 2101 1115 12504
Rod and wire rod 18912 2682 1000 20594
Stainless steel products 4193 2064 1154 5103
Stainless steel long products 623 432 353 702
Stainless steel flat products 3570 1632 801 4401
Castings 8110 249 144 8215

Source: Source: own calculations based on (eurostat, 2024; EUROFER, 2023; CAEF, 2021)

Focusing on the composition of import flows (Figure 53,, flat steel products (excluding stainless steel) emerge
as the most traded goods, representing 72% of total imports, equivalent to 11.6 million tonnes (Mt) in 2022.
Imports supply approximately 20% of domestic demand across all flat carbon steel categories. Additionally,
long products made from non-alloy and alloy steel also contribute significantly to trade, with net imports
reaching 7.0 Mt per year in 2022.

The pivotal role of flat steel products is further reflected in export flows (Figure 54.). These products account
for around 60% of total steel exports, with hot rolled coils and electrical sheets standing out as the most
significant export categories.

Figure 53. Imports of finished steel products to the EU27
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Figure 54. Exports of finished steel products from the EU27
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For stainless steel products, trade plays a highly significant role. In 2022, 2.1 million tonnes per year (Mtly)
were imported, while 1.2 Mt/y were exported. These figures are substantial when compared to the total EU27
stainless steel production of only 6.1 Mt/y. Imports meet 33% of the demand for flat stainless steel and 56%
of the demand for long stainless steel in the EU27, highlighting a high reliance on imports for these products.

In contrast, the trade of castings is relatively insignificant. Only 4% of cast iron demand is satisfied through
imports, and exports remain very low, at just 144 kt in 2022. This indicates that castings demand is
predominantly met by domestic production, resulting in minimal import reliance within the EU27.

Directions of imports to the EU27

Figure 55. and Figure 56. illustrate the imports of finished steel products by third countries (trade partners). The
EU imported 28.9 million tonnes of finished steel products in 2022, and 26 million tonnes in 2023. 63% of total
EU27 imports originate from six major exporting countries. The highest import volumes during the observed
decade were from Turkey (13%) and China (12%) of the total imports of finished steel products. Other
significant countries of origin include Russia, South Korea, India, and Ukraine.

Figure 55. Total imports of finished steel products to the EU27 in 2022
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Source: European Steel in Figures 2023 (EUROFER, 2023)

During the period observed, imports from Turkey increased significantly, growing by more than two and a half
times. Imports from India and South Korea more than doubled. There was also a notable rise in imports from
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Vietnam, Taiwan, Japan, and Egypt, which evolved from minor suppliers in 2013 to important trade partners by
2022. In contrast, imports from Russia collapsed after 2021 due to economic sanctions and trade restrictions
imposed by the EU27.

Finished and semi-finished products, particularly flat carbon steel, have been identified as important non-food,
non-energy imports from Russia (Unguru et al. 2022a). Consequently, the EU's 4th package of restrictive
measures, implemented in early April 2022, specifically targeted hot rolled finished steel products and steel
pipes. As a result, imports of finished products decreased from 3.7 Mt in 2021 to 1.2 Mt in 2022. This reduction
was particularly significant for flat products, which saw a 75% drop in volume, compared to a 50% reduction
for long products (Yuriy Grigorenko 2024).

Looking ahead, the 8th package of restrictive measures, implemented at the end of September 2023, enforced
a full restriction on trade codes 72 (iron and steel products) and 73 (articles of iron and steel, excluding pig
iron, DRI, and ferroalloys). In addition to restricted imports from Russia, significant imports of finished products
from Ukraine also declined, particularly flat products, which dropped from 2.5 Mt in 2021 to 1.5 Mt in 2022.
This reduction was especially relevant for plates, as Ukraine was a major producer and supplier to the EU. Many
of Ukraine's key production facilities were destroyed during the conflict. Russia, previously the second-largest
supplier of plates to the EU, also faced restrictions.

While European companies shifted sourcing toward Asia (in 2023 the top trade partner for the finished steel
goods was South Korea followed by India and Taiwan, following (EUROFER, 2024), the supply gap could not be
filled quickly. The trade of finished steel products with the EU has been highly relevant for Ukraine, with exports
to the EU accounting for about one-third to half of Ukraine's total steel exports, depending on the steel grade
(Fastmarkets, 2024; Unguru et al., 2022).

Figure 56. Total imports of finished steel products to EU27 between 2013 and 2022.
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Figure 57 highlights the directions of imports in 2022, distinguishing between flat and long steel products.
Turkey emerges as the most significant trade partner for both flat products, accounting for 13.2% of imports,
and long products, with a share of 11.6%. However, Switzerland leads as the primary trade partner for long
products, representing 20.4% of imports. India also plays a crucial role, holding a 10% share in the import of
flat products.

Figure 57. Direction of imports for flat and long steel products in 2022
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TOP 10 FLAT PRODUCTS IMPORTS

20.4% 4,464 OTHERS TURKEY 2,901  13.2%
INDIA 2,361 10.8%
3.2% 696  SERBIA MONTENEGRO
6.5% 1621 JAPAN RUSSIA 713 3.3%
8.9% 1,957 CHINA
SOUTHKOREA 2,812 12.8%
71% 1,552 VIETNAM
9.7% 2,127 TAIWAN UKRAINE 891 £.1%
TOP 10 LONG PRODUCTS IMPORTS
29.8% 2,087 OTHERS TURKEY 1,430 20.4%
CHINA 568 8.1%
SWITZERLAND 463 6.6%
3.2% 226 MOLDOVA
485 333 NORWAY ALGERIA 380 5.4%

Source: European Steel in Figures 2023 (EUROFER, 2023)

Directions of exports from the EU27

Exports of finished steel products from the EU27 to third countries decreased consistently from 29 Mt/y in 2013
to 17 Mtly in 2022. The exports of finished steel products from the EU27 are more diverse than the import
flows, which are focused on countries with intensive steel industries. In total, 39% of exports go to a diverse

group of third countries not specified by EUROFER.

The most important recipient countries are Turkey, the USA, and Switzerland, accounting for 15%, 14%, and 9%
of total EU27 exports, respectively. While exports to the USA and Switzerland remained mostly constant, exports
to Turkey decreased over the observed period (Figure 58.). However, the most significant decrease in exports

comes from lower trade flows to minor importing countries that are not further disaggregated.

Figure 58. Total exports of finished steel products from the EU27 between 2013 and 2022
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Figure 59. presents the direction of exports by product type, distinguishing between flat and long steel products.
Turkey is the most significant trade partner for flat products, accounting for 17.2% of exports, and the second
most important for long products, with a share of 11.6%. For long products, Switzerland takes the lead,
representing 14.9% of exports. The United States and Mexico also play a key role as important trade partners
for the export of both flat and long steel products.

Figure 59. Direction of exports for flat and long steel products in 2022
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Source: European Steel in Figures 2023 (EUROFER, 2023)

2.4 Market for scrap

2.4.1 Demand for steel scrap

Making steel from scrap rather than using primary raw materialsOi.e. iron ore and coking coalOhas well-
documented economic and environmental benefits. Each recycled tonne of steel scrap saves approximately 1.6
tonnes of CO, equivalents (Broadbent, 2016; World Steel Association, 2021).

Steel scrap is utilized in both of the predominant steelmaking routes. In the BF-BOF route, scrap consumption
is technically limited to around 25%-30%1%, as it is added to the converter primarily for cooling the melt. Here,
scrap acts as a cooling agent, absorbing excess heat generated by the exothermic reactions between oxygen
and elements like carbon (C), silicon (Si), manganese (Mn), and phosphorus (P). Scrap also serves as a source of
iron units. In the EAF route, steel scrap typically serves as the sole feedstock material®°, allowing for up to
100% scrap utilization in the production of new steel products (Voraberger, 2022).

The use of scrap in steel production varies significantly across countries and depends on various factors,
including the quality requirements of the final product, the availability of scrap supplies, and the existing EAF

109 May vary depending on product and process, e.g. limited due to temperature requirements. Among the facilities that use up to 30% of
scrap in the BOF route is the Dutch steel mill Tata Steel.

10 while in Europe most EAF plants use 100% scarp, the majority of plans can also use DRI or pig iron as feedstock. Especially German
and Italian mills experiences using both DRI and pig iron in addition to scrap.
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infrastructure. Table 32 highlights the largest consumers of scrap globally in absolute terms, while Figure 60.
presents the same data on a per capita basis.

China dominates the global ranking, consuming a remarkable 225 million tonnes (Mt) of scrap in 2022, despite
the fact that over 80% of steel production in China is BF-BOF based. Notably, the proportion of scrap used in
Chinese steelmaking has increased from 14% in 2010 to 21% in 2022. The European Union is the second-
largest consumer of scrap, followed by the United States. Turkey, however, leads in terms of scrap utilization
m\o™' rioc pk oj 4+r jano  “gknj_p~odj i n gtdib ji n®m\k)<ooc™ n\h™ olh™' Opnf~tdnoc™ rjmy_tng\nb~nodhkjmo™n
of steel scrap (Pothen and Hundt, 2024).

Table 32. Global steel scrap consumption by country in 2022 (in Mt)

Scrap consumption (SC) in Mt Steel production (SP) in Mt Ratio SC/SP
China 225 1013 22%
European Union 78 137 57%
USA 55 81 68%
Turkey 30 35 86%
Japan 30 89 34%
Russia 28 72 39%
India 26 118 22%
South Korea 25 66 38%
Others 113 261 43%

Source: SteelMint

Figure 60. Estimated apparent domestic scrap supply per capita in 2022
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Source: European post-consumer steel scrap in 2050: A review of estimates and modelling assumptions (Pothen and Hundt, 2024)

While steel is the world's most circular material, scrap is a finite resource, and future steel production will
require both iron ore and scrap-based inputs. The demand for steel scrap is expected to rise significantly as
more ambitious climate policies are adopted, a trend supported by studies forecasting increased scrap
availability (Pothen and Hundt, 2024). According to the latest projections, global demand for steel scrap is
anticipated to reach 778 million tonnes by 2030, a 15.1% increase compared to 2021 levels (GMK, 2023). This
growth is primarily driven by expansion plans for new Electric Arc Furnaces (EAFs).

Currently, the global ratio of steelmaking in Basic Oxygen Furnaces (BOFs) to EAFs stands at 70/30, but this is
expected to shift to 60/40 by 2030. To meet the additional production capacity enabled by EAF technology,
more than 300 million tonnes of scrap per year will be required (GMK, 2023).
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2.4.2 Steel scrap supply

Figure 61. shows the scrap supply in the EU, based on data from (EUROFER, 2023), with consideration of
domestic supply*!?, exports and imports, as well as apparent consumption. In 2022, the consumption of steel
scrap in the EU reached 79.3 Mt, with domestic supply of 93 Mt!2, 3.9 Mt of imports and 17.6 Mt of steel scrap
exports. Today, Europe is a net exporter of scrap, but producers fear a supply gap in the coming years (Varriale,
2023). Opinions on the EU's scrap supply are divided. EURIC, a European association representing the recycling
industry, does not foresee any risk of scrap shortages for European steel producers. In contrast, the Association
of Rebar Producers and Exporters (IREPAS) estimates that the EU may become a net importer of scrap in less
than 5 years due to the transition of European steel producers to EAFs (GMK, 2023).

Figure 61. Steel scrap (domestic) generation, imports and exports in the EU27

120

100
s 8 793 o Export
=60
f Import
E 40 !
= mmmm Domestic supply
> 20 !

= Consumption
0
. A B = & s BN QN

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Source: European Steel in Figures 2023 (EUROFER, 2023)

Figure 62 illustrate the flow of scrap in the steelmaking process, showcasing the stages when distinct types of
scrap are being generated, namely (SBTi, 2023):

1 Internal scrap, which is generated during manufacturing of crude steel, up to and including casting.
Majority of this scrap is recycled immediately at the same facility it was created.
1 Home scrap, which is generated during rolling and finishing of steel. This scrap is most often recycled
immediately at the same facility it was created.
f  Prompt scrap, also known as pre-consumer manufacturing scrap, is generated during the
manufacturing of steel products by customers.
1 End-of-life scrap, also known as post-consumer scrap, is generated at the end-of-life of a steel
product.
The analysis of the scrap generation per type is critical for understanding the availability of its different
qualities. The composition of new scrap (incl. internal, home and prompt scrap) is well known and in
principle new scrap does not need any pre-treatment process before it is re-melted, although cutting to size
might be necessary. Even new scrap with paint or coating (with the exception of cable which does need
treatment prior to input into a furnace) does not generally need any waste-related pre-treatment before being
sent to the furnaces, since many furnaces can melt such new scrap directly if required (Joint Research Centre,
Muchova, and Eder, 2010). The old scrap (end of life scrap), on the other hand it is often contaminated
to a certain degree, depending highly on its origin and the collection systems used. Since the lifetime of many
metal products can be longer than 10 years and sometimes longer than 50 years, for instance products for
building and construction, there is an accumulation of metal in use since the beginning of the industry (Joint
Research Centre, Muchovd, and Eder, 2010, p.)

Figure 62. Flow of scrap in the steel sector

111 Does not include scrap that has not been collected or separated for recycling, so it does not give any information on the production or
generation of steel scrap. Furthermore, the use of domestic scrap neglects the stocking of steel scrap, for which no data is available.

112 production supply is based on the Eurostat data which is calculated based on the volume of production in EAF and BOF technology route
and historical scrap data covering 2006-2015.
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Figure 63. summarises the historical trends of scrap generation, for new and old scrap in Europe (based on :
Dworak, Rechberger, and Fellner, 2022). In the past, domestic scrap generation was dominated by new scrap.
Today, the ratio of new to old scrap is 50-50 on average and fluctuated depending on economic developments.
The study investigates the projection regarding the scrap generation up to 2050, showing continued grow up,
in particular for the post-consumer scrap generation.

Figure 63. MFA model results for the historic and future generation of steel scrap
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Directions of exports from the EU27

Ferrous scrap is currently the most exported type of waste from the EU, accounting for 59% of all EU waste
exports (EUROFER, 2023). In 2021, Europe exported over 19.4 Mt of steel scrap to third countries, an increase
of 11% compared to the previous year. According to BRI statistics (Bureau of International Recycling, 2022),
the EU countries with the highest exported volumes are the Netherlands (4.6 Mt), Belgium (3.1 Mt), Romania
(1.3 Mt), Germany (1.2 Mt), France (1.0 Mt), Sweden (0.8 Mt) and Bulgaria (0.6 Mt). The most rapid increase in
scrap exports was noted in Bulgaria, with a 40% increase compared to the previous year.

As shown in Figure 64., over 67% of European scrap was exported to Turkey in 2021 (13.1 Mt), making it by far
the most important trade partner for scrap export. Other partners include Egypt (1.8 Mt), Pakistan (0.8 Mt), the
USA (0.6 Mt), Switzerland (0.56 Mt), India (0.5 Mt) and Moldova (0.34 Mt).

Scrap is increasingly recognised as a scarce strategic raw material essential for achieving carbon neutrality
goals. Some European countries are taking measures to safeguard their domestic markets. For instance, Italy
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has introduced stricter regulations on scrap exports, declaring it a critical raw material and requiring exporters
to submit declarations (GMK, 2023).

Figure 64. Steel scrap exports from the EU27 (in Mt)
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Source: World Steel Recycling in Figures 2017 , 2021 (Bureau of International Recycling, 2022)
Directions of imports to the EU27

The total volume of imports reached 5.3 Mt in 2021 and increased by 31% compared to the previous year. The
UK and Switzerland are the main trade partners for the EU27, responsible for over 50% of supply (respectively
1.6 Mt and 0.8 Mt in 2021). The growing importance of scrap supply was noted for Venezuela and Canada, with
an increase of 748% and 304% respectively between 2020 and 2021; see also Figure 65. (Bureau of
International Recycling, 2022),

Figure 65. Ferrous scrap suppliers of the EU27 [in Mt].
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2.5 Market for 1green® steel

When examining the steel industry, it is important to highlight the latest trends in the so-called °green steel»
market, which are discussed in the following chapter. Since there is no harmonized definition of green steel,
this introduction has a general character, and considered all existing definition of green steel, as previously
described in section 1.4.4 (and in particular Table 14).
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2.5.1 Demand for green steel

Steel accounts for a substantial share of total supply-chain emissions in industries that consume steel, ranging
from 32% in the construction of buildings to 50% for domestic white goods (GMK, 2023). Consequently, the
procurement of "green" steel presents an opportunity for steel consumer industries, such as automotive,
construction and infrastructure sectors, industrial machinery or metal goods, to reduce their Scope 3 emissions.

The global green steel market, valued at $200 million in 2022, is projected to experience significant growth,
with an annual growth rate of 123% by 2030 (Market and Research, 2023). While Europe currently leads in
green steel capacity adoption, the Asia Pacific region is expected to exhibit the most rapid growth in consumption
until 2030. According to Research and Markets report (2023), Europe's demand for green steel reached 3.68
million tonnes in 2023, with 1.51 million tonnes supplied locally.

An analysis by CRU Consulting (CRU, 2023) assesses the demand for green steel in terms of market
attractiveness and ease of market entry. The findings confirm Europe's favourable position in the green steel
market today, as well as in the future (see Figure 66).

Figure 66. Attractiveness and easy of market entry for the green steel per region (left) and product type (right)
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Source: Enabling decisions in the green steel space that will help shape the future of the steel industry (CRU, 2023)

The demand for green products initially comes from sectors where materials represent a relatively small share
of the total production cost and can be absorbed or passed on to consumers with little resistance as automotive
or household appliance, where the impact would be marginal or negligible (IEA, 2023). According to
BloomberNEF (2023), as of May 2023, a total of 48 green steel supply agreements had been announced, with
44% of these agreements signed with the transport sector, as illustrated in Figure 67.

Figure 67. Supply agreements for green steel worldwide

Count of supply agreements
0 2 4 6 8 10

Auto
Industry |
Auto supplier NG Transport,
Service and trade |INEEEGEG_G_—_ME————— 44%
Energy I
Appliances Non-rans
Heavy-duty transport [N Transport

Steel processor [INEEG_<—— o
Construction [N transport,
Consumer products Il 56%
Furniture [N
Shipping N

Note. Data as of May 2023
Source: Green steel demand is rising faster than production can ramp up (BloomberNEF, 2023)

The automotive industry stands as a key driver of green steel demand, with numerous car manufacturers
pledging to become carbon neutral by 2040 and entering into binding agreements with suppliers to source low-
emissions steel. For instance, in 2021, SSAB supplied the first batch of "green steel" produced using 'green’
hydrogen to a vehicle manufacturer for truck production. Similarly, Mercedes Benz has signed an agreement
with H2 Green Steel for 50,000 tons of steel made with hydrogen (Ricardo, 2024).

BCG (2022) estimates that the demand for green steel could range between 20 to 40 million tons by 2030.
Moreover, a recent study elaborated by Ricardo (2024) for Transport & Environment indicates that the projected
demand for green steel from the automotive sector is expected to reach approximately 21 million tons in 2030,
accounting for 11% of the total lower-carbon steel production capacity.

102



According to the BCG (2023), demand could potentially exceed domestic supply by 15 to 20 million tons (Mt) in
the next decade. On the other hand, following the CRU analysis (CRU Consulting, 2024), thanks to new
investments in the green steel, supply and demand for green steel are projected to reach equilibrium by mid-
2030.

2.5.2 Supply for green steel

In line with the European transition toward carbon neutrality, there have been several industrial announcements
aiming for lower-carbon steel production totalling 107 Mt of production capacity by 2030 across 33 different
plants in Europe (Ricardo, 2024).

A significant proportion of future green steel production capacity is expected to rely on the Direct Reduced Iron,
Electric Arc Furnace (DRI-EAF) route, which is emerging as the leading decarbonisation technology for the steel
industry. This route typically involves a two-phase transition: starting with natural gas-based NG-DRI-EAF,
which serves as an initial stepping stone, and gradually transitioning to hydrogen-based H2-DRI-EAF as green
hydrogen becomes more available and cost-competitive.

The first commercial-scale, fully electrolytic hydrogen-based DRI plants are anticipated to become operational
in the EU in 2026, marking a signifi*\io hij"noj i~ di oc™ di_pnontin _~"\m]j idin\odj i “aagmon) 1jo\]g~ “s\hkg™n
include the H2 Green Steel project in Sweden, which is expected to produce 2.5 million tonnes (Mt) annually,
and the Hybrit project, led by SSAB in Sweden, with a planned capacity of 1.2 Mt annually. (IEA, 2023).

Figure 68 illustrates the range of innovative business models being developed to support the decarbonisation
of the steelmaking value chain. These models encompass partnerships across industries, investments in
renewable energy integration, and scaling of hydrogen production infrastructure, all of which are essential to
achieving cost-effective and sustainable green steel production.

Figure 68 New business models in the industry value chain towards decarbonisation
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Boston Consulting Group (BCG, 2022) Aji_p”~™_ \i \i\gtnin jaoc™ >J33 “hinndji n~_p~odji kjo™ oi\g of various
steel production technologies, including natural gas-based direct reduced iron with electric arc furnace (NG-DRI-
EAF), 100% green hydrogen-J\n>_ _dn>%0 n°_p"~_ dji rdoc g %on* \n apni\*~ #C3-DRI-EAF), and carbon
capture, utilization, and storage (CCUS). The analysis used the traditional BF, BOF route as the benchmark.

For instance, CCUS technology offers a viable pathway for producing low-carbon steel in existing BF , BOF plants
by capturing and storing carbon emissions, achieving up to 73% reduction compared to the integrated route.
However, CCUS remains a relatively immature technology, facing significant challenges such as high
implementation costs, energy intensity, scalability, and the need for robust infrastructure to transport and store
captured carbon.

In contrast, the NG-DRI-EAF route can achieve direct emissions reductions of up to 70%, making it a transitional
solution for decarbonising steel production. The 100% green hydrogen-based direct reduction iron (C3-DRI-EAF)
route demonstrates the highest potential, with emissions abatement potential of up to 100%, highlighting its
critical role in achieving near-zero carbon steel production. Figure 69 illustrates the emission abatement
potential across several break-through technology routes for steelmaking.

Figure 69. CO2 emission abatement potential of steelmaking routes compared to BF-BOF
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Emission reduction versus BF-BOF
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Source: Low-carbon technologies for the global steel transformation. A guide to the most effective ways to cut emissions in steelmaking

When combining the existing and announced DRI and EAF capacities (see also Figure 36), the total °green steel»
production capacity in Europe is projected to reach 172 million tons by 2030 (Ricardo, 2024). Taking into account
other investments, including natural gas-based DRI or conventional BF-BOF with carbon capture and storage,
among others, the total capacity is expected to reach 194 million tons by 2030, as depicted in Figure 70.

Figure 70. The additional production capacity by 2030 contributing to decarbonisation of steel industry in EU27
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Note. Blue BF-BOF = conventional BF-BOF + carbon capture and storage (CCS); Grey NG-DR = natural gas-based DRI; Grey H-DR = hydrogen-
based DRI, hydrogen produced with gas; Blue H-DR = hydrogen-based DRI, hydrogen produced with gas + CCS; = Green H-DR (grid) = green
hydrogen-based DRI using electricity from the grid; Green H-DR (renewable) = green hydrogen-based DRI using renewable electricity
Source: The use of Green Steel in the Automotive Industry (Ricardo, 2024)

2.6 Economics and employment in the EU iron and steel industry

2.6.1 Structural changes over the years

The iron and steel sector was one of the main economic drivers when, in 1952, six countries (Belgium, Germany,
France, Italy, Luxembourg, and the Netherlands) signed the Treaty of Paris, establishing the European Coal and
Steel Community (ECSC). The treaty aimed to promote economic expansion, employment, and improved living
standards through the creation of a common market for coal and steel (Treaty of Paris, 1952).

The first global steel crisis struck in the 1970s, following the recession triggered by the global oil shock. This
period saw a dramatic collapse in steel demand coinciding with the commissioning of new production capacity.
Despite these challenges, EU steel production remained relatively stable between the late 1970s and mid-
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2000s, with some countries, such as Spain and Italy, experiencing gradual growth. However, the EU steel sector
faced two major crises that reshaped the industry.

The first was the 2008, 2009 financial crisis, which led to a severe drop in steel production (Figure 71). Although
production rebounded in the years following the crisis, it entered a long-term decline in the EU. This period
marked a turning point for the global steel industry, as it coincided with a persistent issue of global excess
production capacity. The second major crisis occurred with the outbreak of the COVID-19 pandemic, which
caused steel production to plummet to levels comparable to those seen during the financial crisis (Figure 72)
(OECD, 2020).

Figure 71. Evolution of crude steel production 2007-2010 (million tonnes) in the EU27
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Source: World Steel in Figures (World Steel Association, 2011)

Figure 72. Evolution of crude steel production 2020-2023 (million tonnes) in the EU27
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Source: World Steel in Figures (World Steel Association, 2024)

Structural changes within the EU's iron and steel industry highlight a significant shift from being a robust net
exporter to increasingly relying on steel imports (see: Table 31). Several key factors have driven this transition,
including:

1 Rising energy costs: Energy prices in the EU have significantly outpaced those in non-EU markets,
creating substantial financial pressure for EU-based steel producers.

1 Market uncertainties: Price fluctuations and supply shocks for raw materials have exacerbated
challenges. Notable price increases occurred during key periods: (i) in 2003, 2004 due to insufficient
mining capacity, (ii) in 2011 during a commodity boom, and (jii) in 2016 due to market corrections and
modest recovery in steel demand (OECD, 2020).

{1 Stringent environmental regulations: The ambitious EU climate agenda and strict environmental
policiesOoften more stringent than those outside the EUOhave placed additional burdens on EU
steelmakers.

By late 2024, the European steel industry raised concerns about its critical situation (Figure 72), describing it
as "the worst crisis since the financial and economic crisis of 2009." Industry stakeholders identified key
challenges: global steel overcapacity, unfair trade practices, and high energy prices. These pressures have led
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to an EU capacity utilization rate of just 60%. The Global Forum on Steel Excess Capacity (GFSEC), an
international platform?'® addressing steel sector challenges, reported that global excess steel capacity reached
551 million tonnes in 20230ajpn oih™n oc™ @Pin \iip\g knj_p~odji (EUROFER, 2024). This figure is projected
to increase to 630 million tonnes by 2026 (EUROFER, 2024).

According to GFSEC, non-market policies and practices of certain countries (e.g., additional investment by state-
owned companies) are contributing to increasing the global excess capacity issue, distorting markets. In turn,
this tilts the playing field towards inefficient producers. Global excess capacity disrupts the global steel market
and displaces efficient and more sustainable steel production (OECD, 2024).

In terms of ownership, the European steel industry has undergone significant changes over the past century.
According to the OECD, the share of privately owned steelworks in Europe increased from 46% to 92% between
1986 and 1995 (OECD, 2018). By 1996, countries like Italy and Poland, which were largely dominated by state-
owned steelworks, had nearly entirely privatised their steel industries. Since the late 1990s, international
mergers and takeovers have become widespread in Europe.

Despite a decrease in production, the European steel industry remains a global leader in manufacturing
highly specialised product parts and implementing cutting-edge production technologies (ESTEP,
2020). European companies seek their strategic competitive advantage through Research & Development and
Innovation (R&D&I). The challenges of sustainability and CO; reduction present a wide range of opportunities
for companies willing to invest in innovation (European Commission, 2021). Additionally, successive waves of
consolidation have strengthened the industry's resilience and ensured a competitive environment, benefiting
downstream industries reliant on steel.

2.6.2 Employment

In 2020, the European Commission published a comprehensive blueprint report addressing the employment
and competitiveness of the European steel industry. This initiative was part of the broader EU strategy to meet
the evolving skill requirements of the steel sector (European Commission, 2020). The report provides a detailed
analysis of the European steel industry's historical development and current challenges, focusing on its strategic
importance for industrial value chains and employment. It also includes national profiles of the steel industries
in seven Member States: Germany, Italy, Spain, France, Poland, the Netherlands, and Finland, which together
represent the largest steel-making markets in the EU. This section summarises the trends in employment and
workforce development. The analysis is complemented by the most recent data on employment figures in the
EU steel industry.

The European steel industry remains a cornerstone of economic progress, industrial growth, and job creation
across Europe. However, the industry has undergone significant transformations over the past decades.
Beginning in the mid-1980s, restructuring effortsOcoupled with increasing levels of overproduction and
intensified competition from imports originating in emerging marketsOtriggered a sharp decline in employment
and widespread workforce reductions. Total direct employment in the European steel industry plummeted from
996,000 positions in 1974 to just 278,000 by 2000 (European Commission, 2020).

While the sector experienced a slight recovery in employment around 2010, the overarching trends in European
steel-making have been marked by continued declines in both production and workforce numbers (Figure 73.).

113 The EU is a member of the GFSEC, including EU Member States (Austria, Belgium, Finland, France, Germany, Greece, Hungary, Italy,
Luxembourg, Netherlands, Poland, Slovak Republic, Spain, Sweden, Switzerland) and other countries (Argentina, Australia, Brazil, Canada,
Japan, Korea, Mexico, Norway, South Africa, Turkiye, United Kingdom, United Stated).
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Figure 73. Employment in the European steel industry between 2015 and 2023
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In 2023, the EU steel industry directly supported approximately 303,500 jobs, with its total employment impact
extending to up to 2.6 million jobs when accounting for indirect and induced employment across related sectors;
this demonstrates the significant multiplier effect of the industry, highlighting its critical role in sustaining
broader economic activity (see Figure 74.). The gross value added (GVA) of the sector in 2023 is estimated at
EUR 152 billion, reflecting an increase from EUR 143 billion in 2022 (EUROFER, 2023).

Figure 74. Employment & GVA in the EU steel industry
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Source: European Steel in Figures 2024 (EUROFER, 2024)

Across the EU27, Germany stands out as the largest employer within the European steel industry. In 2022, over
79,500 people were employed in direct jobs within the German steel sector, making it the leading contributor
to employment in this industry. Italy ranked second with 30,864 steel workers, followed by France (25,317),
Romania (22,121), and Poland (21,500). Figure 75. illustrates the distribution of employees across the leading
steel companies in the EU27.

Employment data for the European steel industry is closely monitored by Eurostat, which provides insights into
the employment structure within iron and steel manufacturing. According to Eurostat, the total number of
employees engaged in basic iron, steel, and ferroalloys production in 2022 was 312,185, with most of these
positions concentrated in large enterprises employing 250 or more staff (Table 33).

However, the steel sector also includes a significant number of small and medium-sized enterprises (SMEs)**4,
which pI\t \ glo\g njg~ di oc™ di_pnontin ~~jntno™h) NH@n' _“adi™_ \™jn_tib oj @pnjk™\i no\i_\n_n' h\f" pk
approximately 2,500 enterprises within the European steel sector. Despite their numerical dominance O78% of
these companies employ fewer than 10 personnel OSMEs contribute about 6% of all direct jobs in the sector.

114 Small and medium-sized enterprises (SMEs) are defined in the EU recommendation 2003/361. The main factors determining whether
an enterprise is an SME are: staff headcount (<250 staff headcount) and either turnover (y 0 0+ h$ jn J\)\i*> nc>~o#y 0 7. hy)
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Figure 75. Employment in steel per 100,000 people in the European Union in 2023

EMPLOYMENT IN STEEL PER 100,000 PEOPLE MAP » 2024
SOURCE

GERMANY 79,500 26.19%
ITALY 30,864 10.17%
FRANCE 25,317 8.34%
ROMANIA 22,121 7.29%
POLAND 21,500 7.08%
SPAIN 17,150 5.65%
CZECH REPUBLIC 17,000 5.60%
AUSTRIA 15,300 5.04%
SWEDEN 14,673 4,83%
BELGIUM 11,539 3.80%
SLOVAKIA 11,045 3.64%
NETHERLANDS 10,079 332%
FINLAND 6,624 2.18%
HUNGARY 5,300 1.75%
BULGARIA 4,290 1.61%
SLOVENIA 4,100 1.35%
LUXEMBOURG 3,830 1.26%
GREECE 1,673 0.55%
PORTUGAL 1,000 033%
DENMARK 426 0.14%
CROATIA 180 0.06%
ESTONIA E] 0.00%
EU 27 303,520

TOTAL 303,520 100,0 %

Source: European Steel in Figures 2024 (EUROFER, 2024)

Table 33. Employment structure in basic iron and steel and ferroalloys production in the EU27

Number of Number of Persons Net turnover in million

enterprises employed euro
Total 2,751 312,185 231,297.57
From 0 to 9 persons employed 2,133 (78%) 4,504 774.26
From 10 to 19 persons employed 251 3,399 976.36
From 20 to 49 persons employed 120 3,574 2,078.95
From 50 to 249 persons employed 120 13,304 12,573.06
250 persons employed or more 127 287,402 (92%) 214,894.93 (93%)

Source: EUROSTAT

2.6.3 Production costs

Figure 76. illustrates the average site costs of crude steel production across Europe, Asia, and America,
presenting historical trends from 2008 and projections extending to 2035 (CRU, 2024). These cost fluctuations
are predominantly driven by variations in the price of key inputs, particularly coking coal, which remains a critical
raw material in the steel-making process.

The COVID-19 pandemic in 2020 caused severe disruptions to the global steel industry, leading to an estimated
5% decline in global crude steel output (European Commission, 2020). During the early waves of the pandemic,
lockdowns led to depleted steel inventories, disrupted supply chains, and idled production capacities. As demand
rebounded in the wake of global stimulus packages, supply struggled to keep pace, causing sharp increases in
steel prices and exacerbating volatility in raw material costs (McKinsey, 2023). These disruptions highlighted
oc™ no” g di_pnomtin gpgi “m\]dgdot oj np__ "1 ncjMn \i_ pi_“mnAjnT_oc” 17" _ ajn hjn® nondd” io npkkgt ~c\di
strategies.

The main reason for a spectacular difference between the costs in Europe and Asia beyond 2025 is related to
carbon pricing, and in particular phase out of free allocation under EU-ETS in Europe. The analysis of site costs
by different technology routes is addressed in detail later in the text, providing insights into how regional policies
and production methods affect competitiveness. Despite regional differences, the cost trends are broadly
aligned across these markets.
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Figure 76. Crude steel production costs by region
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Production costs per technology

Figure 77. presents anonymized information on the site cost distribution of crude steel manufacturing facilities
in Europe, compared within a global context, based on data from the CRU Cost Analysis Tool!'s. The analysis
considers two primary technology routes for steel production in 2022: the Blast Furnace-Basic Oxygen Furnace
(BF-BOF) route and the Electric Arc Furnace (EAF) route.

For the BF-BOF technology route, production costs*'® ranged from EUR 400 to EUR 750 per tonne of crude steel,
depending on the specific facility and its location. Steel production costs using the integrated route in the EU27
are among the highest globally, with the majority of EU27-based facilities positioned on the higher-cost end of
the global cost curve.

In contrast, for the EAF technology route, EU27-based production facilities are relatively more competitive. Many
EU27-based EAF facilities are positioned closer to the middle of the global cost curve, yet no facility shows the
costs that are below the average.

Figure 77. Steel manufacturing costs profile across the globe in 2022 (in USD$ per tonne)
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market dynamics, and competitive benchmarking across global steel and other commaodity sectors. The tool enables users to assess
site-specific cost drivers, including raw materials, energy, labour, and policy impacts, offering robust support for strategic decision-
making and industry analysis. https://www.crugroup.com/en/data/

116 The site costs include the following categories of costs: labour costs, raw material costs, (purchased electricity) energy costs, credits
(given for by-products that can be used elsewhere in the steelmaking process) and other costs (incl. overheads, sustaining capital,
interest on working capital, parts and spares).
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Numerous studies analyse the costs of decarbonisation technologies, such as those by the (IEA, 2020), (IEA,
2024), (Sandbag, 2024), (Agora Industry, Wuppertal Institute, and Lund University, 2024) and others. While
these analyses provide highly valuable insights, they often do not distinguish costs by region of production,
which is a key differentiating factor.

Note: The coloroued bars show the entities that are located in the EU27.
Source: CRU Costs Analysis Tool

The Energy Technology Perspectives report (IEA, 2023) addresses this issue by examining crude steel production
costs vi\ oc™ C3-DRI route across regions (see Figure 78). It is important to recognize that these costs can vary
significantly depending on the region of production, primarily driven by differing grid electricity prices. For
instance, the production cost of steel using low-emission electrolytic hydrogen from grid electricity ranged
between 680 and 1,500 USD per tonne in 2021. By 2030, this cost range is expected to narrow to 520,980
USD per tonne. However, regional differences persist, with costs in Japan and Western Europe remaining higher
compared to those in the US and China.

Figure 78. Indicative production costs for crude steel via H2-DRI route per region (2021 vs. 2030) in USD/t.
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for natural gas and grid electricity are used to compute the cost ranges in each region where relevant. The cost of capital is assumed at
5%, while the other techno-economic assumptions are sourced from literature.

Source: Energy Technology Perspective 2023 (IEA, 2024)

Production costs per product type

The latest JRC report (Medarac, Moya Rivera, and J, 2020) goes into more details when analysing the production
costs of the European iron and steel industry in a global context. It provides manufacturing costs
breakdowns for two typical products - hot rolled coil (as a proxy for flat products) and wire rod (as a proxy
for long products) in both the BF-BOF and EAF technology routes. The analysis focuses on the site cost
structure, particularly the impact of energy prices. The summary of finings, complemented with the latest (2022)
data is presented below.
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A. Flat steel products

The breakdown of production costs for hot rolled coil using the BF-BOF technology route is presented in
Figure 79. With an average total production cost of USD 750 per tonne of hot rolled coil (EUR 712/t)*7, the
EU27 ranks second highest after United Kingdom. The main contributors to these costs are raw material costs
(66%), energy costs (33%) and ‘other costs' (25%). CO, costs, included in 'other costs', represent 5% of the
total production costs for the EU27. It is worth noting that the EU27 is among the world leaders in creating
credits from recycling materials and energy.

Compared to 2020 (Medarac, Moya Rivera, and J, 2020), there has been a 35% increase in production costs in
the EU27, rising from EUR 450/t to EUR 712/t in 2022. This trend is observed globally, e.g, in Russia, where
costs were the lowest in 2020 and 2022 it rose from EUR 395/t to EUR 511/t, respectively. In Europe, the cost
increase is largely driven by a surge in energy prices, which climbed from EUR 76/t in 2020 to EUR 233/t in
2022, and an increase in other costs from EUR 125/t to EUR 179/t during the same period. At the same time,
the benefits from credits have significantly grown, rising from EUR 83/t in 2020 to EUR 207/t in 2022,

Figure 79. Hot rolled coil production costs in the BF-BOF integrated technology route
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The breakdown of production costs for hot rolled coil using the EAF technology route is presented
Figure 80Error! Reference source not found. The results indicate that the EU27 has the highest production
costs, followed by Japan and China. While raw material costs are relatively consistent across regions, energy
costs in the EU27 are significantly higher than in most other areas, except for Ukraine. Additionally, ‘other costs'
in the EU27 are the highest among all regions.

Compared to 2020 (Medarac, Moya Rivera, and J, 2020), the EU27 has surpassed Japan, which previously had
the highest production costs. Over the two-year period, the total production costs in the EU27 increased from
EUR 486 per tonne to EUR 956 per tonne. This dramatic rise is primarily attributed to a substantial increase in
energy costs, which jumped from EUR 70 per tonne in 2020 to EUR 230 per tonne in 2022. Similar trends have
been observed across other regions. For instance, in 2020, Japan, the then-cost leader, had production costs of
approximately EUR 550 per tonne, while in 2022, even India experienced costs of around EUR 600 per tonne.
This underscores the widespread impact of rising energy prices on global steel production costs.

117 European Central Bank, average EUR/USD conversion in 2020: 1 USD=0.95 EUR
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