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Abstract

This report supports the Ecodesign for Sustainable Products Regulation (ESPR) by conducting a
detailed technical analysis of options for calculating, verifying, and declaring recycled content in
steel intermediate products. It examines measurement points, input vs output approach calculations,
and evaluates several chain of custody (CoC) models based on traceability, complexity, and
feasibility. The report recommends harmonised definitions, system boundaries, and verification
requirements, aligned with international standards and informed by industry practices. It highlights
that robust ReCo declarations can unlock higher-quality scrap use, improve market confidence, and
reduce EU dependency on imported raw materials. These recommendations aim to enable circular
product design, support sectoral targets (e.g. in automotive), and build a resilient, sustainable steel
value chain in Europe.
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Executive summary



Part A: State of Play in Recycled Content Reporting
1. Introduction

Steel production is among the most resource- and carbon-intensive industrial processes globally,
accounting for approximately 7% of total global CO2 emissions (IEA to International Energy
Agency, 2020). In the European Union, despite notable progress in energy efficiency and emissions
reduction in recent decades, the steel sector remains a significant source of environmental burden.
One of the key drivers to decarbonise and reduce environmental impacts of steel products is by
increasing the use of recycled content.

However, despite the environmental and economic benefits of increasing the recycled steel content
in iron and steel intermediate products, Europe faces several persistent challenges. Steel scrap
streams are often contaminated or of mixed quality, making it difficult to produce high-
performance steel grades without extensive processing or dilution with primary steel.

Therefore, firstly, it is necessary to increase scrap quality, by creating a demand for scrap in high-
performance applications. While the EU generates substantial quantities of steel scrap, its quality
depends on investments in better sorting and recycling technologies. Near 18% of the available
scrap is exported (EUROFER, 2025)

Secondly, the absence of binding EU-level requirements or incentives for recycled content in steel
products weakens the market signal for circularity. Although some voluntary schemes exist there is
currently no harmonised, enforceable framework that mandates or encourages the use of recycled
steel.

The Ecodesign for Sustainable Products Regulation (ESPR) presents a transformative opportunity to
address these shortcomings, by introducing the possibility of setting information requirements
for recycled content in steel and / or performance requirements in terms of minimum
recycled content that should be contained in intermediate steel products.

In this context, the present work aims to support the implementation of requirements to
declare the recycled content of steel intermediate products. It explores potential policy
options to be considered in the decision-making process, including the definition of scope, proposed
calculation methods, and approaches to verification. These elements may contribute to the
development of both information and performance requirements under the ESPR. The analysis of
potential mandatory recycled content thresholds is considered outside the scope of this report.

1.1. Objectives of Recycled Content Requirements

The ESPR offers a strategic opportunity to advance towards a more circular economy and reduce
the environmental footprint of iron and steel intermediate products by introducing recycled content
(ReCo) requirements. These requirements may take the form of information obligations, such as
labelling and / or inclusion of the information in digital product passports, or performance
requirements in the form of minimum ReCo requirements that could be applied to both
intermediate steel products and specific final products.

ReCo measures are an enabler to circularise product supply chains by matching sustainable design
with better EoL (End of Life) treatment and waste valorisation. Therefore, in the context of ESPR



legal framework, ReCo appears in the art. 5 as an appropriate ecodesign requirements. ReCo
measures aims to solve circularity failures in the steel value chain while serving several policy
objectives listed below:

1. Improving the functioning of secondary raw material markets

The EU generates large volumes of steel scrap, yet the market remains fragmented, limiting
efficient reuse and recycling within the region. A significant share (nearly 18% in 2022) of
steel scrap collected in the EU is exported to third countries (Blanco Pérez, S., et al (2024),
table 62) which is mainly characterised by lower quality.

By introducing ReCo requirements, the ESPR can increase transparency on material
composition, build market confidence, and stimulate demand for secondary steel
particularly from post-consumer waste, currently almost exclusively sourced domestically
(within the EU). In doing so, it contributes to the creation of a more integrated and efficient
EU single market for secondary raw materials.

2. Driving improvements in scrap quality and supply

A significant portion of steel scrap is unsuitable for high-performance applications due to its
low quality (World Steel Association, 2021), which is primarily the result of contamination
with tramp elements (for example, copper concentrations before treatment in scrap coming
from end-of-life vehicles (ELV) exceed by around one order of magnitude the <0.06 %
threshold required for automotive-grade steel) (ICCT, 2025). In the absence of clear, binding
policy signals, such as mandatory recycled-content quotas or quality standards—there is
little commercial incentive for recyclers and steelmakers to invest in the advanced sorting
and processing infrastructure needed to upgrade scrap quality (European Commission,
2025).

ReCo requirements—whether through information disclosure obligations or minimum
thresholds—can incentivise better collection, sorting, and processing systems, as well as
recycling practices in final products containing steel. Particular attention should be paid to
maximising high-quality segregation during scrap processing to avoid contamination, reduce
pollution, and enhance the value of recycled material.

This is also relevant for alloyed scrap (e.g. high in chromium or nickel), which should be
appropriately identified and recovered to enable its reuse in stainless steel production,
thereby preserving the value and performance of recycled inputs (ResponsibleSteel, 2024).

3. Maximise the recycled content in steel intermediate products to reduce environ-
mental impacts

The environmental benefits of using recycled steel are well documented: significantly lower
energy consumption, GHG emissions, and resource depletion compared to primary
steelmaking; every tonne of scrap used for steel production avoids the emission of 1.5
tonnes of CO, and the consumption of 1.4 tonnes of iron ore, 740 kg of coal and 120 kg of
limestone (World Steel Association, 2021) Recycling of scrap also conserves energy, which
translates to an energy saving of around 60 to 75% when using scrap instead of iron ore.

By maximising the recycled content in intermediate steel products, the ESPR can
substantially lower the lifecycle environmental impacts of final products. This contributes
directly to the climate and resource-efficiency goals of the European Green Deal and the
Circular Economy Action Plan.



4. Ensuring traceability for future recycled content requirements in final products

Downstream sectors—including automotive (e.g. End-of-Life Vehicles Regulation proposal),
construction, and consumer goods—are moving toward ambitious sustainability and
circularity goals (Ricardo, 2024). However, their ability to integrate recycled content depends
on reliable, standardised data on the composition of upstream materials, such as
intermediate steel products®.

By embedding ReCo requirements at the intermediate product level, the ESPR helps
establish the traceability and data infrastructure needed to support future sector-specific
recycled content requirements (including market-entry minimum performance
requirements). This anticipatory measure ensures that downstream industries will have the
information and regulatory basis needed to scale circular practices in a harmonised way
and has to be considered in the specification of these ReCo provisions for intermediate steel
under ESPR.

5. Reduction of external dependencies

Europe's steel industry is reliant on imported primary raw materials —particularly iron ore
and ferro-alloys— which exposes it to global market volatility and geopolitical risks (Blanco
Pérez, S., et al, chapter 2). Enhancing the use of domestic scrap as a key input can help
strengthen the EU’s strategic autonomy in raw materials (Joint Research Centre, 2025; Joint
Research Centre, 2025)

By creating economic and legal incentives to declare the use of scrap in product placed on
the EU market, ReCo requirements could boost the uptake of secondary steel material, thus
reducing dependency on primary raw materials inputs (among other coking coal and iron
ores) and third-country suppliers. This would bring better EU supply chains resilience and
ensure stable access to raw material.

! According to Regulation (EU) 2024/1781, ‘intermediate product’ means a product that requires further manufacturing or
transformation such as mixing, coating or assembling to make it suitable for end-users.
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2. Recycled content calculation and reporting — existing EU
regulations, standards and industry practices

Across the EU and globally, recycled content declarations are implemented through a mix of
voluntary schemes, sector-specific regulations, and broader product-level requirements. Industry
actors commonly report ReCo via Environmental Product Declarations (EPDs), or dedicated
sustainability labels, while public procurement criteria and corporate ESG frameworks increasingly
refer to recycled material shares.

This section presents an overview of different relevant EU regulations, industry standards,
certification schemes, and reporting frameworks that govern ReCo, alongside current practices
applied in the steel industry for the calculation, reporting, and verification of recycled content.

2.1. Recycled content in the existing EU Regulations

Several EU regulations and legislative proposals establish either information obligations (requiring
recycled-content disclosure) or performance requirements (setting minimum recycled-content
thresholds) to drive material circularity. However, binding EU-wide requirements remain limited,
particularly in the case of recycled steel content. Most reqgulatory efforts to date have focused on
plastics, leading to varied adoption and reporting practices across Member States and sectors. This
section outlines the main regulatory instruments that introduce ReCo requirements in the EU (see
Table 1).

Table 1. Summary of selected policy initiative that address recycled content

Regulatory Framework Information Performance requirements
requirements

Ecodesign Regulation for Smartphones v

Proposal for the ELV Regulation v N4

Batteries Regulation v v

Single—Use Plastic Directive N4 (p[astic beverage bott[es)

Packaging and Packaging Waste Regulation v (plastic packaging)

Critical Raw Materials Act: permanent magnets v (x) potential to be develop by

31.12.2031

Construction Product Regulation v (x) potential to be developed

under secondary legislation

Source. JRC elaboration

2.1.1. Ecodesign Regulation for Smartphones

The Commission Regulation on Ecodesign Requirements for Smartphones? sets an information
requirement on recycled content:

(...) Manufacturers, importers or authorised representatives shall provide in the technical
documentation and make publicly available on free access websites of the manufacturer, importer
or authorised representative the following information: (...) (d) the indicative percentage of recycled

2 http://data.europa.eu/eli/reg/2023/1670/0j
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content for the product or a part thereof, where available; if not available, the recycled content
should be indicated as “not known” or “not available”

In Annex llla, which indicates transitional methods to be considered for each of the parameters
addressed under the regulation, the standard EN 45557:2020 developed for Energy-related-
Products is referenced for recycled content calculation.

2.1.2. Proposal for the ELV Regulation

One of the key policy objectives of the new End-of-Life Vehicles Regulation (ELV-R) proposed by the
EC? is to enhance circularity through increased uptake of secondary materials in vehicle
manufacturing. This objective is implemented through several regulatory elements:

e Article 10 introduces mandatory declarations of secondary material content, requiring man-
ufacturers to transparently report the proportion of recycled inputs in their vehicles,
strengthening traceability and raising consumer awareness.

e Article 6 establishes binding targets for recycled plastics content in vehicles and potentially
for steel, aluminium and other metals via secondary legislation. The JRC developed the fea-
sibility study that evaluated the inclusion of a recycled content target for plastics in type
approved vehicles (European Commission 2023). The Council’'s General Approach endorsed
the proposal* even if the associated levels of the targets for plastics are under discussion at
the time of drafting this report (July 2025).

Regarding potential mandatory ReCo® states that the EC will deliver a feasibility study by the end of
2026, assessing the technical and economic viability of recycled-content targets for steel and
aluminium under the ELV Regulation. That study is expected to inform future delegated acts
capable of setting minimum uptake rates for secondary steel and aluminium in newly type-
approved vehicles.

N.B. At the time of drafting this report, the proposal was being negotiated by the co-legislators
under the ordinary legislative procedure and the rules for the calculation, verification and
reporting of data on recycled content have not been developed yet.

2.1.3. Batteries Regulation

Article 8 of the Regulation (EU) 2023/1542° on Batteries and Waste Batteries establishes a recycled
content in industrial batteries, electric vehicle batteries, Light Means of Transport (LMT) batteries
and Starting, Lighting, and Ignition (SLI) batteries.

From 18 August 2028 or 24 months after the date of entry into force of the delegated act referred
to in the third subparagraph, whichever is the latest, industrial batteries with a capacity greater than
2 kWh, except those with exclusively external storage, electric vehicle batteries and SLI batteries
that contain cobalt, lead, lithium or nickel in active materials, shall be accompanied by
documentation containing information about the percentage share of cobalt, lithium or nickel that is
present in active materials and that has been recovered from battery manufacturing waste or post-

3 COM/2023/451: ELV-R proposal

4 Council general approach: https://data.consilium.europa.eu/doc/document/ST-10092-2025-INIT/en/pdf
5 COM COM(2025) 125: A European steel and metal action plan

6 http://data.europa.eu/eli/req/2023/1542/0j
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consumer waste, and the percentage share of lead that is present in the battery and that has been
recovered from waste, for each battery model per year and per manufacturing plant.

In addition, minimum percentage share of cobalt, lithium or nickel that has been recovered from
certain wastes in those batteries have been laid down in 8(2) and Article 8(3) for the years 2031
and 2036, respectively. These targets may possibly be revised in 2029 as per Article 8(5) of the
Regulation.

Currently, the JRC is conducting work on techno-scientific recommendations (Pierri et al,,
2025) that could serve as a technical basis for the Delegated Act that supplements the
Batteries Requlation by establishing the methodology for the calculation of the percentage
share of cobalt, lithium or nickel that is present in active materials and that has been recovered
from battery manufacturing waste or post-consumer waste, and the percentage share of lead that
is present in the battery and that has been recovered from waste.

2.1.4. Single-Use Plastic Directive

The Single-Use Plastics Directive (EU) 2019/904’ introduces a requirement related to recycled
content for plastic beverage bottles in its Article 6.5.

Art 6 (5) With regard to beverage bottles listed in Part F of the Annex, each Member State shall
ensure that:

(a) from 2025, beverage bottles listed in Part F of the Annex which are manufactured from
polyethylene terephthalate as the major component (‘PET bottles’) contain at least 25 % recycled
plastic, calculated as an average for all PET bottles placed on the market on the territory of that
Member State; and

(b) from 2030, beverage bottles listed in Part F of the Annex contain at least 30 % recycled plastic,
calculated as an average for all such beverage bottles placed on the market on the territory of
that Member State.

By 1 January 2022, the Commission shall adopt implementing acts laying down the rules for the
calculation and verification of the targets established in the first subparagraph of this paragraph.
Those implementing acts shall be adopted in accordance with the examination procedure referred to
in Article 16(2).

Commission Implementing Decision (EU) 2023/2683° lays down rules for the application
of the Single-Use Plastic Directive as regards the calculation, verification and reporting
of data on recycled plastic content in single-use plastic beverage bottles. The public
consultation® launched by the Commission also covers rules on chemically-recycled content, which
are expected to accelerate the uptake of these recycling technologies.

2.1.5. Packaging and Packaging Waste Regulation (PPWR)

The Regulation (EU) 2025/40 on Packaging and Packaging Waste (PPWR)'° establishes
binding minimum recycled content targets for plastic packaging for 2030 and 2040 under its Article

7 PE/11/2019/REV/1
8 C/2023/8062

° https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/13467-Single-use-plastic-beverage-bottles-EU-
rules-for-calculating-verifying-and-reporting-on-recycled-plastic-content _en

102025/40
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7. Steel packaging is explicitly included in the PPWR - but the minimum recycled content targets
apply primarily to plastic packaging. However, the reqgulation provides a basis for a possible future
inclusion of the recycled content beyond plastic, such as steel packaging (through a delegated act).

The PPWR, Art 7(8) mandates the development of implementing acts by the European Commission
to lay down detailed rules for the calculation, verification, and reporting of recycled content
in plastic packaging. This should be done by 31 December 2026.

2.1.6. Critical Raw Materials Act: permanent magnets

The Regulation (EU) 2024/1252" introduces a regulatory framework aimed at strengthening the
EU’s supply security and sustainability of critical raw materials. In particular, Article 29 addresses
the use of recycled content in permanent magnets, which are essential components for the green
transition and in low-carbon technologies such as wind turbines, electric vehicles, and electronics.

From 2027, targeted'? manufacturers placing products containing permanent magnets (weighing
over 0.2 kg) on the EU market will be required to publicly disclose the share of specific critical raw
materials—such as neodymium, dysprosium, praseodymium and cobalt—that originate from
recycled sources. The European Commission is tasked with adopting delegated acts to define the
methodologies for calculating and verifying recycled content. This provision represents a first step
toward establishing transparency and traceability in magnet supply chains, with a view to
encouraging circularity and potentially setting minimum recycled content thresholds in the future.
The latter binding targets are foreseen by 2031.

The JRC is conducting a work on technical and scientific recommendations (Tazi et al,
2025) that could serve as the technical basis for the Delegated Act of Art. 29.2 that will
supplement the CRM Act Regulation by establishing the methodology for the calculation and
verification of the share of neodymium, dysprosium, praseodymium, terbium, boron, samarium,
nickel and cobalt recovered from post-consumer waste.

2.1.7. Construction Product Regulation

The reviewed Construction Products Regulation (EU CPR 305/2011) strengthens the framework
for integrating environmental and circularity-related information into construction products. Among
the new elements, the CPR now provides the possibility for the European Commission to introduce
sustainability indicators, including metrics relevant for circularity such as the use of secondary
material, among others.

However, these indicators can only become operational after the Commission issues a
Standardisation Request (SReq) to CEN/CENELEC. The SReq will define which environmental
characteristics must be addressed and specify the methodological requirements that harmonised
standards need to incorporate, such as definitions, calculation rules and system boundaries.

A practical example of this process is the Commission Implementing Decision on a standardisation
request to the European Committee for Standardisation as regards structural metallic products,

11 https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=0J:.L._202401252
2 Targeted products are mentioned under CRMA Article 28.1.
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ancillaries and double skin metal faced insulating panels in support of Regulation (EU) No 305/2011
of the European Parliament and of the Council,

Once harmonised standards integrating environmental indicators are developed, the Commission

may, where appropriate, adopt Implementing Acts establishing performance classes or
minimum performance levels for selected environmental indicators. This creates a
regulatory pathway for progressively introducing circularity-related performance targets.

2.2. Relevant standards, certification and frameworks

This section presents an overview of the most relevant standards, certifications, and frameworks
addressing the calculation, traceability, and verification of recycled content claims, both at a general
level and for the specific application in iron and steel products. Table 2 summarises the key
standards and frameworks that support consistent, transparent, and reliable approaches to
managing recycled content declarations in the steel sector.

Table 2. Overview of standards and framework that support recycled content claims

Standard/ Certification Description

Definition and calculation of recycled content

1SO 20915:2018

Life cycle inventory calculation methodology for steel products. It
forms the basis for consistent LCA calculation, including evaluation
of scrap input and co-products, which relates to recycled content. It
also provides definitions for different types of scrap.

EN 45557:2020

Calculates recycled-content % in energy-related products. It can be
applied to intermediates or finished goods beyond ErP.

SO 14021:2016

It defines “recycled content,” distinguishing pre-consumer vs. post-
consumer. Widely referenced in product-level regulations (e.g. pack-
aging, construction).

IEC 82474-1:2025

It specifies the requirements and guidance for the content, format
and exchange relating to material declarations for products. It in-
cludes definitions on ReCo to be included in the declarations.

EUROFER guidance for recycled con-
tent data collection exercise

The EUROFER guidance provides a standardised method for calculat-
ing and verifying recycled content in steel production, ensuring con-
sistency, traceability, and alignment with relevant 1ISO 14021 and EN
45557 standards.

EN 15343:2007

It specifies the procedures needed for the traceability of recycled
plastics. It gives the basis for the calculation procedure for the recy-
cled content for plastics, however this approach is not applicable to
intermediate steel products.

Chain of custody

SO 22095:2020

It establishes common terminology and principles for chain-of-cus-
tody systems across all material sectors, including recycled-content
traceability.

ISO/DIS 13662 (Mass balance)

It specifies requirements and guidelines for allocating recycled inputs
to specific product lots when mixing occurs.

ISO/DIS 13659 (Book & claim)

Provides a framework for transferring recycled-content “credits” with-
out physical segregation.

ISO/WD 14077

Draft standard: requirements & guidelines for applying chain-of-cus-
tody approaches within LCA studies.

ResponsibleSteel International CoC
Standard

Chain-of-custody standard that supports mass balance, segregation
or book-and-claim; it complements the ResponsibleSteel Production
Standard.

13
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Worldsteel guidelines for GHG chain

of custody approaches in the steel
industry

It covers the calculation of GHG emission reductions from projects
and their use as GHG reduction certificates.

Traceability

150 59014:2024

Principles and requirements for recovering and tracking secondary
materials, with specific guidance on sustainability and circular-econ-
omy metrics.

Australian National Framework for
Recycled Content Traceability

National framework to improve transparency & integrity of recycled-
content claims; it focuses on data consistency and reporting for Aus-
tralian market.

GS1 Global Traceability Standard

Industry-agnostic framework for interoperable, end-to-end product
data exchange; can incorporate recycled-content metadata via stand-
ardized identifiers.

Verification and Certification System

SCS Recycled Content Standard

Third-party certification of percentage recycled content; requires au-
ditable documentation and chain-of-custody traceability.

UL 2809 — Environmental Claim
Validation Procedure for Recycled
Content

Environmental claim validation procedure for recycled content (Type
Il labelling); widely used in North American markets, including con-
struction materials.

Other frameworks with recycled content reporting requirements

EPD for Steel Products (EN 15804 /
1SO 14025)

Core rules for type lll Environmental Product Declarations (EPDs) in
construction products; EPDs often include recycled content alongside
cradle-to-gate environmental performance indicators.

GPP criteria under Communication
COM(2008)400.

Voluntary public procurement framework that encourages minimum
recycled-content thresholds and reuse; not steel-specific but applica-
ble, for instance, to steel building materials when criteria are adopted
by buyers.

Source: JRC elaboration

2.2.1. Definitions and calculation of recycled content

2.2.1.1. ISO 14021:2016 vs EN 45557:2020

Both I1SO 14021:2016 and EN 45557:2020 establish robust methodologies for quantifying recycled
content, but they address different contexts. ISO 14021 provides general principles for any
product’s self-declared environmental claims—distinguishing pre- and post-consumer inputs—
whereas EN 45557 delivers a more detailed framework designed to underpin EU product policies
(initially for energy-related products, now extendable to steel intermediates and other final products
beyond ErP). Table 3 summarises a common foundation, and distinct elements of both standards.

Table 3. Outlined of internation ISO 14021:2016 and European EU 45557;2020 standards

ISO 14021:2016

EN 45557:2020

Type of Standard

Self-declared environmental claims

Methodology for assessing the
proportion of recycled material in ErP to
support EU product policies

Scope All products Energy-related products
Recycled material It introduces pre- and post-consumer | Same, but provides stricter definitions.
definition definitions

Breakdown required

Encourage to report on pre-/post-
consumer

Explicitly requested breakdown pre-
/post-consumer scrap
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https://worldsteel.org/wp-content/uploads/worldsteel-chain-of-custody-guidelines-1.pdf
https://worldsteel.org/wp-content/uploads/worldsteel-chain-of-custody-guidelines-1.pdf
https://worldsteel.org/wp-content/uploads/worldsteel-chain-of-custody-guidelines-1.pdf
https://www.iso.org/standard/80694.html
https://www.dcceew.gov.au/environment/protection/waste/recycled-content-traceability
https://www.dcceew.gov.au/environment/protection/waste/recycled-content-traceability
https://www.gs1.org/standards/gs1-global-traceability-standard/current-standard#1-Introduction+1-1-Objective
https://www.scsstandards.org/standards/recycled-content-standard
https://www.ul.com/services/ul-2809-recycled-content-validation
https://www.ul.com/services/ul-2809-recycled-content-validation
https://www.ul.com/services/ul-2809-recycled-content-validation

Internal Scrap Excluded (if being reused within the Excluded
Inclusion same process that generated it)!*
Formula MRecycled % 100 Mpre + Mpost % 100
Mtotal Mtotal
Application Widely accepted by steel industry, ErP application, it is mainly used in the
both inside and outside EU EU.
Transparency General requirement for verifiability Detailed rules for data quality,
requirements allocation, system boundaries
Verification Self-declared, must be verifiable Designed to support third-party
verification

Source: JRC elaboration

2.2.1.2. EUROFER guidance for recycled content data collection exercise

To support consistent calculation and data collection on recycled content in steel production, the
European Steel Association (EUROFER) has developed a guidance for recycled content claims in the
steel sector.

The EUROFER guidance defines the percentage of recycled content in steel primarily as the mass of
metallic inputs from scrap divided by total metallic inputs into liquid steelmaking. This method
excludes internal scrap generated within the meltshop and casting processes. Total inputs
encompass scrap, pig iron, direct reduced iron (DRI), hot briquetted iron (HBI), and ferroalloys.
Importantly, the recycled content must be physically traceable, and the calculation must reflect the
actual physical flow of materials. Approaches based on mass balance or credit-based systems, such
as book-and-claim, are discouraged due to their limited ability to guarantee the presence of
recycled content in the product.

The guidance distinguishes between:

e Pre-consumer scrap: generated after casting during processing (e.g., rolling, stamping).
e Post-consumer scrap: sourced from end-of-life products (e.g., vehicles, appliances, build-
ings).

When scrap is used in the blast furnace and later in steelmaking (BOF or EAF), it can be included
only if it originates outside of steelmaking operations. This approach aligns with ISO 14021 and EN
45557.

2.2.2. Chain of custody

2.2.2.1. IS0 22095:2020 - Chain of Custody: General Terminology and Models

This international standard establishes a harmonised framework and terminology for designing and
implementing chain of custody (CoC) systems across sectors, including those handling recycled

13 According to the ISO 14021:2016 calculations of process waste reduction shall not include in-process re-utilization of
materials such as rework, regrind or scrap materials generated within the process and capable of being reused
within the same process that generated it
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materials. It defines the key principles, structural elements, and common requirements needed to
support transparent and credible material claims throughout a supply chain.

ISO 22095 describes four main chain of custody models—segregation, mass balance, controlled
blending, and book and claim—each offering different levels of traceability and assurance. These
models are further detailed in Section 1.4 of this report.

2.2.2.2. ISO/DIS 13662 - Chain of Custody: Mass Balance — Requirements and Guidelines

This Draft International Standard (DIS) provides specific requirements and guidance for
implementing mass balance chain of custody (CoC) systems. It is designed to ensure accurate and
credible tracking of recycled or otherwise claimed materials as they are mixed with conventional
materials in industrial processes. The standard is applicable across various industries.

2.2.2.3. ISO/DIS 13659 - Chain of custody - Book and claim - Requirements and
guidelines

This Draft International Standard (DIS) provides detailed requirements and guidance for
implementing book and claim chain of custody systems. This model decouples sustainability claims
from the physical flow of materials, allowing for the allocation of environmental or social attributes
through a certificate-based trading mechanism. The standard sets the framework for designing,
operating, and verifying book and claim systems used to support sustainability or recycled content
claims in supply chains.

2.2.2.4. IS0 14077 (WD) — LCA: Requirements and Guidelines for Application of Chain of
Custody Approaches

This Work Draft (WD) standard under development provides methodological guidance for
integrating chain of custody (CoC) models into Life Cycle Assessment (LCA) studies. It is intended to
support consistent, credible, and transparent interpretation of environmental performance results
when supply chains include recycled or certified materials.

ISO 14077 focuses on the application of various CoC models—including segregation, mass balance,
book and claim, and controlled blending—within the context of LCA. It aims to align material flow
modelling and impact assessment practices with real-world traceability systems, thereby improving
the robustness of LCA results involving secondary or certified inputs.

2.2.2.5. ResponsibleSteel International Chain of Custody Standard

The ResponsibleSteel™ Chain of Custody (CoC) Standard is designed specifically for the steel
industry. It provides a structured framework for managing the flow of certified material claims
throughout the supply chain—from upstream raw material sourcing to downstream steel product
delivery. It enables customers to specify and verify the responsible origin of steel products based on
independently certified inputs.

It defines a “segregated” CoC model, which means that any steel product claimed or labelled as
ResponsibleSeel Certified must be made entirely of ResponsibleSeel Certified Steel, though the steel
may come from multiple certified sites. There is no substitution or mixing of ResponsibleSteel
Certified Steel with non-certified ones (ResponsibleSteel, 2024).

The ResponsibleSteel™ CoC Standard requires third-party audits and certification to verify
compliance. Certification bodies must be accredited by ResponsibleSteel™ and follow strict protocols
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to assess material tracking systems, documentation, and internal controls. This ensures that
certified claims are reliable, verifiable, and not subject to double counting.

2.2.2.6. Worldsteel quidelines for GHG chain of custody approaches in the steel industry

The worldsteel guidelines for GHG chain of custody approaches in the steel industry (Version 1) aim
to provide a consistent framework for calculating GHG emission reductions from specific steel
industry projects and for issuing corresponding GHG reduction certificates.

In addition to outlining calculation methodologies and verification requirements, the guidelines
define various CoC models. They include practical examples of how approaches such as mass
balance and book and claim can be applied in relation to the use of GHG reduction certificates in the
steel industry, see Figure 1 (World Steel Association, 2024).

Figure 1. Typical application of mass balance & book and claim CoC approaches in the steel industry

Mass balance

______________

Certificates !
(Version 1 of the guidelines) I

Phveical connection Physical connection not necessary

Organisational coverage, for example: Organisational coverage, for example:
- Product line at a single site - Product line at a single site
- Site-to-site product line - Single site

- Site-to-site product line

- Multiple sites

Notes:

= Only the steel value chain part of an organisation should be included, non-steel related operations are excluded.

= The choice of chain of custody model will dictate the application of the system boundaries.

= Organisational coverage refers to the GHG emission reductions projects as described in section 5.1.

= Assigning the GHG reductions to specific products using mass balance will be considered for inclusion in a
subsequent version of this figure.

Source: Worldsteel guidelines for GHG chain of custody approaches in the steel industry (World Steel Association, 2024)

2.2.3. Traceability

2.2.3.1. ISO 59014:2024 - Environmental Management and Circular Economy

This recently published international standard supports the circular economy transition by
introducing a framework for documenting and assessing the recovery, processing, and reintegration
of secondary materials into value chains. It emphasises both environmental integrity and material
traceability throughout the recovery process.

This standard provides principles, requirements, and guidance for organizations involved in the
recovery of secondary materials, including metals, plastics, textiles, and other industrial by-products.
It applies to all types of organizations involved in secondary material recovery, from industrial-scale
recycling operations to smaller or informal systems, with the aim of promoting safe, sustainable,
and transparent practices in circular resource use.

While not prescriptive in requiring third-party certification, ISO 59014 encourages the
implementation of internal control systems, documentation protocols, and due diligence
mechanisms to support robust verification. It also highlights the importance of social and
environmental safequards, especially when recovery activities involve vulnerable or informal actors.

2.2.3.2. National Framework for Recycled Content Traceability (Australia)

The National Framework for Recycled Content Traceability, developed by the Australian
Government's Department of Climate Change, Energy, the Environment and Water (DCCEEW),
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provides comprehensive guidance to enhance the traceability of recycled materials within
Australia's supply chains.

This voluntary framework aims to increase confidence in recycled content claims by standardising
how information about recycled materials is collected, verified, and shared. It is primarily intended
for manufacturers, recyclers, brand owners, importers, product designers, procurement officers, and
government bodies involved in the use, supply, or regulation of recycled content in goods and
packaging.

Applicable to all stages of the recycled content supply chain—from material recovery to final sale—
the framework covers all types of recovered, recycled materials, and recycled content products
produced or imported into Australia. It encompasses pre-consumer and post-consumer materials
and includes all recycling processes. Participants in the supply chain are encouraged to collect and
share a minimum set of data elements, focusing on:

e Provenance: Tracing recycled content back to its initial recovery location.

e Composition: Determining the recycled content composition using approaches like mass
balance, identity preservation, segregation, or controlled blending (the system explicitly ex-
cludes the "book and claim" model)

e Quality: Assessing the quality of recycled content through documentation of processing
and applying a precautionary approach to risk assessment.

To facilitate interoperability, the framework recommends aligning traceability activities with the
GS1 Global Traceability Standard (see section below) ensuring that different systems can
effectively communicate and share data. Verification may include independent audits or third-party
certifications. The framework provides guidelines for maintaining records and suggests that
traceability information should be sufficient to support recycled content claims and enable
backward tracing in the supply chain.

2.2.3.3. GS1 Global Traceability Standard (GTS)

The GS1 Global Traceability Standard (GTS) is a widely adopted framework that enables
interoperable and consistent traceability across complex global supply chains. It is industry-agnostic
and applies to a broad range of sectors—including food, healthcare, logistics, and manufacturing—
supporting transparency, efficiency, and risk management.

The standard provides principles, terminology, and system design requirements for creating robust
traceability systems. It defines how data should be captured, stored, and shared to track the
movement of products, components, or materials across multiple trading partners and systems. Its
scope includes physical product flow as well as associated information flow, making it suitable for
both raw materials and finished products, including those with recycled content.

The core of the GS1 standard lies in the use of globally unique identifiers —to mark items, batches,
and logistical units. GS1 traceability supports end-to-end tracking, covering both upstream and
downstream movements, and integrates well with CoC models and product passport initiatives.

The GS1 Global Traceability Standard does not aim to compete with other international standards
that address traceability requirements (such as 1SO standards) but rather complements and
completes them.
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2.2.4. Verification/Certification System

2.2.4.1. SCS Recycled Content Standard (SCS Global Services)

The SCS Recycled Content Standard provides independent third-party certification for products
containing recycled materials. Its primary objective is to support transparency in environmental
claims by verifying the percentage of pre-consumer and post-consumer recycled content in a wide
range of products. The standard is widely used by manufacturers of building materials, packaging,
consumer goods, furniture, and textiles.

Methodologically, the standard defines how to quantify recycled content by mass of input materials
and stipulates clear guidelines for differentiating sources of recycled material, distinguishing pre-
consumer and post-consumer waste. Verification involves detailed audits of production records,
supplier documentation, and material inputs, ensuring compliance with the SCS Standard and
providing assurance for clients and stakeholders.

2.2.4.2. UL 2809 Environmental Claim Validation Procedure (ECVP) for Recycled Content

UL 2809 is an Environmental Claim Validation Procedure focused on confirming the accuracy of
recycled content claims made by manufacturers. The objective is to enable credible marketing and
product labelling by evaluating both pre-consumer and post-consumer recycled materials. The
standard applies across multiple industries, particularly those involved in electronics, packaging, and
durable goods.

It employs standardised definitions and quantification methods to determine the percentage of
recycled material in a product. UL’s validation process includes document reviews, material
assessments, and on-site audits, offering manufacturers a recognised method for substantiating
their sustainability claims in line with FTC Green Guides and ISO standards, particularly 1SO
14021:2016.

2.2.5. Other frameworks with recycled content reporting requirements

2.2.5.1. EU Construction Products Regulation (CPR 2024/3110) and EPD.

Under the revised EU Construction Products Regulation (CPR), recycled content is incorporated within
a broader and more structured framework for environmental performance reporting, rather than
being established as an autonomous mandatory requirement. The revised Regulation reinforces the
role of sustainability-related information within the Declaration of Performance (DoP) and requires
manufacturers, where applicable, to declare the environmental characteristics of construction
products. In this context, recycled content is treated as an environmental parameter that may be
subject to declaration when it is addressed in relevant harmonised standards or Common
Specifications, in particular for product categories with a significant impact on resource efficiency
and circularity.

The revised CPR establishes a clear and systematic linkage between recycled content reporting,
harmonised standards, and Environmental Product Declarations (EPDs). EPDs developed in
accordance with EN 15804 constitute the methodological basis for the consistent and verifiable
quantification of recycled content. Where harmonised standards or Common Specifications identify
recycled content as a declared characteristic, the corresponding information must be included in the
DoP, drawing on EPD data to ensure transparency, consistency, and comparability across the EU
internal market.
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Overall, the revised CPR adopts a framework-based and enabling approach to recycled content. It
does not introduce uniform minimum recycled content thresholds applicable to all construction
products; instead, it allows recycled content requirements to be specified at product level through
technical specifications and, where applicable, obliges manufacturers to report such information
through EPD-based declarations.

2.2.5.2. LEVEL(s) The European framework for sustainable buildings

Level(s) is the European Commission’s voluntary methodological framework for measuring the
sustainability performance of buildings over their whole life cycle. It can be applied to residential
buildings or offices.

It is not a requlatory or compliance scheme and does not impose binding thresholds or minimum
requirements. Instead, Level(s) provides a common language that can be used consistently by
designers, clients, public authorities, and investors to assess and compare environmental
performance, and to progressively increase the depth and robustness of analysis over time.

Level(s) is structured around three “levels of assessment”, which reflect increasing degrees of data
quality, accuracy, and effort. Level 1 is a qualitative or simplified assessment, intended for early
design stages or initial screening; it focuses on awareness and basic descriptions of design choices
and material strategies. Level 2 introduces quantitative calculations, typically based on life-cycle
assessment (LCA), where material quantities and environmental impacts are calculated using
generic or product-specific data such as EPDs. Level 3 represents the most detailed and robust
level, using verified, as-built data and monitoring during construction or operation, allowing
confirmation of actual performance rather than design assumptions.

Across these levels, Level(s) is organized into core macro-objectives and indicators, such as life-
cycle Global Warming Potential (GWP), resource efficiency and circular material flows, water use,
and indoor environmental quality.

Recycled content does not constitute a standalone requirement but influences several indicators
through life-cycle assessment. Its most significant impact appears in Indicator 1.2 (life-cycle GWP),
where higher recycled content in materials such as steel leads to lower embodied CO, emissions in
the product stage. Recycled content also affects Indicators 2.2 (construction and demolition waste),
2.3 (design for adaptability and renovation) and 2.4 (design for deconstruction) since they reduce
the demand for primary raw materials and in addition, support circular material flows and high-
quality recycling.

Level(s) does not set minimum recycled content thresholds for specific materials. Instead, it
requires transparent reporting and quantification of material inputs, allowing recycled content to be
reflected through LCA calculations and material flow indicators.

2.2.5.3. EPD for Steel Products (EN 15804 / ISO 14025)

Environmental Product Declarations (EPDs) are standardised, third-party verified documents that
provide transparent and comparable information on the environmental performance of products,
based on a Life Cycle Assessment (LCA). For construction products, including steel, EPDs follow the
framework of EN 15804 (for Europe) and I1SO 14025 (internationally), ensuring harmonisation
across the industry.

EPDs explicitly report the recycled content of materials as part of their life cycle inventory. For steel
products, this includes the proportion of pre-consumer and post-consumer recycled scrap used in
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production. Despite this information is collected for calculating the carbon footprint of products, its
explicit inclusion in EPD is done on voluntary basis.

EPD can be used to perform whole building LCAs (according to EN 15978) or to compare different
functionally equivalent products (according to EN 15804). Additionally, EPDs are relevant for Green
Public Procurement and different types of sustainability certifications/rating schemes for both
companies (e.g. BES6001) and buildings (e.g. LEED, BREEAM, DGNB).

2.2.5.4. Green Public Procurement criteria

The European Union's Green Public Procurement (GPP) framework provides voluntary criteria that
public authorities can incorporate into procurement processes to promote environmental
sustainability. While there are no mandatory requirements specifically for recycled steel content, the
GPP criteria encourage the use of recycled and reused materials in construction projects.

Although EU-wide GPP criteria for general construction (i.e., civil engineering) are still under
development, several Member States have adopted relevant practices supporting recycled content
in steel.

Table 4. Examples of GPP criteria that address recycled content of steel

GPP framework GPP criteria Steel as eligible ma-
terial

Italian mandatory GPP criteria 2025 | Technical specification on recycled con- Precast concrete prod-

tent: For structural uses, steel products | ucts, vibro-compacted

shall be used with a minimum content concrete products, and

of recovered material, recycled mate- | autoclaved  aerated
rial, or by-products, as specified below: | concrete products

- non-alloy electric arc furnace (EAF)
steel: minimum content of 75%;

- alloy electric arc furnace (EAF)
steel: minimum content of 60%;

- integrated-route steel: minimum con-
tent of 12%.

For non-structural uses, steel products
shall be used with a minimum content
of recovered material, recycled mate-
rial, or by-products, as specified below:
- non-alloy electric arc furnace (EAF)
steel: minimum content of 65%;

- alloy electric arc furnace (EAF)
steel: minimum content of 60%;

- integrated-route steel: minimum con-
tent of 12%.

The term “alloy electric arc furnace
(EAF) steel” refers to “stainless steels”
and “other alloy steels” within the
meaning of technical standard UNI EN
10020, as well as “high-alloy EAF
steels” within the meaning of Commis-
sion Delegated Regulation (EU)
2019/331
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http://ec.europa.eu/environment/gpp/index_en.htm
http://ec.europa.eu/environment/gpp/index_en.htm
http://www.greenbooklive.com/search/scheme.jsp?id=153
https://new.usgbc.org/leed
http://www.greenbooklive.com/search/scheme.jsp?id=8
http://www.dgnb-system.de/en/
https://www.mase.gov.it/portale/documents/d/guest/allegato_1_cam_edilizia_30_10_25-def-pdf

EU GPP Criteria for Office Building

Design, Construction and Manage-

ment (2016)

Recycled Content of Building Materials:
“The building design shall include at least
[X]% (suggested value: 15%) by weight of
total materials used in the building (exclud-
ing foundations) from recycled and reused
content.”

Structural steel fram-
ing or rebar with >80%
recycled content

EU GPP Criteria for Road Design,

Construction and Maintenance

(2016)

Recycled Content in Road Infrastructure
Materials:

“Products used in road construction, such
as pipes, guardrails or reinforcements,
should contain recycled content when
technically feasible.”

Steel guardrails and
culverts.

France’s RE2020 Regulation

Requires Life Cycle Assessment (LCA) to
meet emission ceilings.

Incentivizes use of materials with lower
embodied carbon.

Encourages reuse of construction compo-
nents with zero LCA impact. Supports use
of recycled steel to meet targets.

Use of steel with high
recycled content low-
ers embodied carbon,
helping meet RE2020
emission ceilings.

Netherlands’ DuboCalc Tool

Quantifies embodied carbon of materials.
Favors materials with higher recycled con-
tent.

Supports sustainable procurement deci-
sions based on environmental impact data

Steel components like
sheet piling and rebar
with recycled content
score better, encourag-
ing their use.

NZIA secondary

leqgislation:

and auctions

price criteria in public procurement

The secondary legislation to NZIA, namely
the commission implementing regulation
(2025) 2900- Art. 9.1 further specifies the
award criteria for auctions allowing for
potential inclusion of the use and/or
content of recycled content.

Steel as material in-
corporated in net-zero
technologies

Source: JRC elaboration

2.3. Current practices in the industry

Understanding current industry practices is crucial in the preparatory work for potential ESPR
requirements on recycled content in steel. This section reviews the prevalent approaches,
methodologies, and tools employed by steel manufacturers, suppliers, and downstream users to

quantify, document, and verify recycled content. The Table 5 below provides a detailed snapshot of
these industry practices in the EU, offering valuable insight into the operational realities of recycled
content management.

2.3.1. ReCo reporting, calculation and verification in steelmaking

Table 5. Overview of the industry-based approached for reporting on recycled steel

Company Recycled Content Reporting

Reporting Calculation Verification
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https://circabc.europa.eu/ui/group/44278090-3fae-4515-bcc2-44fd57c1d0d1/library/b1af4b10-e76c-4e7c-816a-6d9644a5691b?p=1&n=-1&sort=name_ASC
https://circabc.europa.eu/ui/group/44278090-3fae-4515-bcc2-44fd57c1d0d1/library/b1af4b10-e76c-4e7c-816a-6d9644a5691b?p=1&n=-1&sort=name_ASC
https://circabc.europa.eu/ui/group/44278090-3fae-4515-bcc2-44fd57c1d0d1/library/b1af4b10-e76c-4e7c-816a-6d9644a5691b?p=1&n=-1&sort=name_ASC
https://circabc.europa.eu/ui/group/44278090-3fae-4515-bcc2-44fd57c1d0d1/library/57e2abc4-a42e-4666-8ce8-dfbc987b6f2d?p=1&n=-1&sort=name_ASC
https://circabc.europa.eu/ui/group/44278090-3fae-4515-bcc2-44fd57c1d0d1/library/57e2abc4-a42e-4666-8ce8-dfbc987b6f2d?p=1&n=-1&sort=name_ASC
https://circabc.europa.eu/ui/group/44278090-3fae-4515-bcc2-44fd57c1d0d1/library/57e2abc4-a42e-4666-8ce8-dfbc987b6f2d?p=1&n=-1&sort=name_ASC
https://commission.europa.eu/projects/revised-thermal-regulation-re2020_en
https://www.dubocalc.nl/en/what-is-dubocalc/
https://single-market-economy.ec.europa.eu/document/download/c7e3acbc-7c55-40d3-8bae-21c96eada076_en?filename=C_2025_2900_1_EN_ACT_part1_v5.pdf

Ovako

ArcelorMittal

Bekaert

ThyssenKrupp

SSAB

Tata Steel

Voestalpine

Outokumpu

CESLA Group

Source: JRC elaboration

Recycled content of steel:
97% (44% pre, 53% post)

EPD for hot-rolled bars:
vary depending on site

Up to 98.6% reported in
2024 for their European
Mills.

EPD for:hls, Cold rolled
coils, Hot dip galvanized
steel, Organic coated steel;
Heavy plates, Reinforcing
steel in bars.

Recycled content of wire
rod in 2024 is 24%.

Not disclosed

Up to 100% for SSAB’ Ze-
ro™ steel products

Up to 30% recycled con-
tent under Zeremis® Recy-
cled steel

Around 25-28% (24.3%
pre-consumer, 0.7% post-
consumer)

Approximately 95.3% re-
cycled content

Recycle content is reported
for Celsa Circular Steel Re-
cycled Plus products

EN 45557:2020
ISO 14021:2016

ISO 14021:2016

Bekaert’s Recycled Con-
tent Steel Wire Products
Standard

Mass balance approach
aligned with ISO 22905
(assumed)

Mass balance approach;
ISO 14021 claims

Proprietary calculation
method aligned with 1SO
14021

SO 14021

Mass balance approach,
ISO 14021, IS0
14040/44 for LCA
Internal procedure DTE
121 Recycled steel re-
quirements REV 01; con-
trolled blending method

2.3.1.1. Ovako's Reporting on recycled Content

Ovako’s sustainability re-
ports, externally verified un-
der I1SO 14044

EPD verified under Interna-
tional EPD System.
Independent verification by
EPD International AB and In-
stitut Bauen und Umwelt e.V.
(1BU)

Third party verification (spe-
cific body not publicly dis-
closed)

Third party verification by
TUV SUD, but no specific
ReCo figure disclosed pub-
licly

Third-party verification; EPDs
available but do not quantify
ReCo percentage explicitly
Third-party verification; EPDs
available but no specific re-
cycled content 9% in public
domain

Verified by DEKRA Assurance
Services GmbH under ISO
14021 standards

TUV SUD verification; EPDs
publicly available with recy-
cled content declarations
Third party verification pro-
cess.

Traceability system detailing
origin and quantity of recy-
cled content used.

Ovako, is a Swedish-Finnish steel manufacturer specializing in engineering steels for the bearing,
transportation, and construction industries. Operates mainly in Northern Europe. In the annual
sustainability reports company reports on recycled content of its steel, that is currently at 97% level
of which pre-consumer scrap in average 28-63% and post-consumer scrap between 34-68%. There
reporters are externally verified under ISO 14044 life cycle assessment standards.
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Figure 2. Reuse and recycled material

Percent

100 %
80 %
B0 %
40 %

20 %

2015 CY 2022* CY 2023*

mmmm Reused and recycled all residuals Reused and recycled hazardous waste

Recycled steel in steel product Target reused and recycled all residuals

2015 levels of recycled steel in products not included, due to no global standard available at the time.
* Reported by calendar year according to national legisiation.

Source. Sustainability Report. Financial Year 2023 (Ovako, 2023)

Ovako calculates recycled content in accordance with EN 45557, distinguishing between pre-
consumer and post-consumer scrap, while excluding home scrap (material reused within the same
facility). For individual steel products, Ovako often provides product-specific Environmental Product
Declarations (EPDs) that disclose recycled content among other environmental parameters. These
EPDs comply with standards such as EN 15804 and ISO 14025 and are verified by third parties
under International EPD® System.

Table 6. Examples of recycled content reporting in EPDs Ovako

Product Production site Recycled content URL

Hot rolled bar | Hofros, Sweden The hot-rolled bar steel product is made from
96% recycled steel and 4% alloying elements.

Smedjevacken & Boxholm, | The hot rolled bar steel product is made from | link
Sweden 98% recycled steel and 2% alloying elements
Imatra, Finland The hot-rolled bar steel product is made from | link

96% recycled steel and 4% alloying elements.

Source: JRC elaboration

Ovako does not publicly specify adherence to a formal chain of custody (CoC) standard such as 1SO
22095 or ISO 14077, for tracking recycled content. Instead, Ovako emphasizes transparency and
traceability through internal systems and adherence to recognised standards for recycled content
calculation.

2.3.1.2. ArcelorMittal 's Reporting on recycled content

ArcelorMittal is the largest steel producer globally, headquartered in Luxembourg with major
production sites across Europe, the Americas, Asia, and Africa. ArcelorMittal calculates recycled
content in accordance with I1SO 14021. The values are reported mainly though EPDs following EN

4 Ovako references 1SO 14021:2016 definitions for recycled content claims.
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15804 and ISO 14025 standards. These EPDs are verified by independent bodies such as EPD
International AB and Institut Bauen und Umwelt e.V. (IBU).

For instance, the EPD for XCarb® recycled and renewably produced (a flagship initiative that
includes products manufactures using Electric Arc Furnace technology, high levels of scrap steel,
and 100% renewable electricity) cold and hot rolled coils reports an average recycled content of
approximately 879%, including both pre- and post-consumer recycled scrap.

ArcelorMittal's EPDs repository®® gathers a broad collection of EPDs for various steel products,
including hot rolled cails, cold rolled coils, galvanized steel, and more. Table 7 below demonstrate
selected examples.

Table 7. Examples of recycled content reporting in EPDs ArcelorMittal

Product Production Recycled content (incl. external pre- and post-con- | URL
site sumer recycled scrap)
XCarb® Cold Rolled Coils Europe Average recycled content incl. pre and post-consumer | link

recycled scrap is 87% and 26.8% of postconsumer
material (weight)

Cold Rolled Coils Europe 9.4%,; 5.9% of postconsumer material link
XCarb® Hot Rolled Coils Europe 87%,26.8% of postconsumer material link
Hot Rolled Coils Europe 6.1%, 3.8% of postconsumer material link

Source: JRC elaboration

ArcelorMittal does not explicitly state adherence to a specific CoC standard, the company maintains
internal traceability systems to monitor and manage recycled content throughout its production
processes.

2.3.1.3. Bekaert reporting on recycled content

Bekaert is a global leader in steel wire transformation and coating technologies. The company has
developed a comprehensive Recycled Content Standard (Bekaert, 2024) specifically for steel wire
products. It is effective from February 1%, 2024, and provides a verifiable framework for calculating
and reporting the recycled content in steel wire products. This standard aligns with international
definitions and CoC models based on ISO 14021 and I1SO 22095.

Bekaert distinguishing between pre-consumer and post-consumer scrap, while excluding home
scrap, in line with 1ISO 14021. The methodology allows for different reporting options based on the
production process, incl. fixed minimum recycled content, actual minimum recycled content and
average recycled content. The calculation follows same formal as Ovako’s approach; for multi-
filament products, the recycled content is calculated using a weighted average based on the
diameter of each filament, as follows:

Ye-d? x RC
Recycled Content (%) = ff—zf
Xrdf

Where:

RC - is the recycled content of the final product.

15 https://industry.arcelormittal.com/sustainability/sustainable-steel/EPDs
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Df - is the diameter of filament f
RCf - is the recycled content of the wire rod associated with filament f.

Bekaert employs a controlled blending CoC model to maintain the integrity of recycled content
throughout the supply chain. All actors involved in the supply chain are subject to external audits
and certification by independent bodies. Actors must document the total quantity (volume or mass
or units) of recycled materials received and products supplied within a specified timeframe.

Bekaert has implemented this standard at its Industrias del Ubierna SA plant in Burgos, Spain. In
2024, Bekaert reported that the wire rod purchased contained 24% recycled content, marking a 4%
increase compared to 2023. Furthermore, Bekaert supplies third-party certified recycled steel tire
reinforcement with a minimum recycled content of 50% for tire cord and 70% for bead wire.

2.3.1.4. Thyssenkrupp Bluemint recycled steel

Thyssenkrupp Steel has developed bluemint® recycled, a certified steel product designed to
reduce carbon emissions by integrating recycled content into the conventional blast furnace
production process.

The methodology behind bluemint® recycled is grounded in established international standards,
including ISO 14040 and I1SO 14044 for life cycle assessment (LCA), ISO 14067 for product carbon
footprint, and 1SO 22095 for the CoC model.

The company states that the bluemint® recycled brand is produced using 100% high-quality
processed steel scrap. However, this is achieved through a mass-balance approach, whereby a
share of the total recycled input is attributed to specific steel batches marketed under the
bluemint® label. This method enables the allocation of the environmental benefits associated with
scrap use to selected products,

The process is externally verified and certified by TUV SUD, an independent certification body. The
certification process includes regular audits and provides customers with certificates detailing the
specific COz emissions and savings associated with their steel products. (thyssenkrupp, 2023).

2.3.1.5. SSAB reporting on recycled content

SSAB, a Swedish steel company specializing in high-strength and fossil-free steel solutions,
employs a comprehensive approach to reporting recycled content through EPDs.

For instance, SSAB's Zero steel products, including hot-rolled sheets and coils, are manufactured
using up to 100% recycled steel, with over 90% sourced from external post- and pre-consumer
scrap. Example in Figure 3 illustrates the recycled content declaration from the EPD for hot rolled
SSAB Zero™ steel sheet and coil, for which external pre- and post-consumer scrap is 89.7 %.
Recycled material content with internal pre-consumer scrap is 98 %.
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Figure 3. Examples of recycled content reporting in EPD for hot rolled SSAB Zero steel sheet and coil

Product Composition Weight (%) Weight (kg) Biogenic carbon, Biogenic carbon,
weight (%) weight (kg)

Pre-consumer scrap, External 8.3% 0.08 0
Post-consumer scrap, External 81.4% 0.81 0% 0
Pre-consumer scrap, Internal 8.3% 0.08 0% 0
Alloys 2.0% 0.02 0% 0

Source. Environmental Product Declaration. Hot rolled SSAB Zero™ steel sheets and coils (SSAB, 2024)

The EPDs for SSAB Zero™ products are verified by independent third parties, such as IVL Swedish
Environmental Research Institute, and are registered in the International EPD System. These
declarations provide detailed information on various environmental parameters, supporting
procurement decisions and compliance with green building standards like LEED and BREEAM.

SSAB's EcoSmart steel, produced by its North American division, is manufactured using 97%
recycled materials, primarily sourced from recovered scrap metal such as discarded appliances and
old car parts. EPD for EcoSmart steel are not publicly detailed.

2.3.1.6. Tata Steel reporting on recycled content

Tata Steel, a multinational steel-making company with significant operations in Europe and Asia,
has introduced the Zeremis® Recycled brand, featuring steel products with 30% recycled content
(Recyclingtoday, 2024).

In the production of Zeremis® Recycled steel, Tata Steel employs a mass balance approach to
allocate the increased recycled content to specific steel products, following ISO 14021. The
verification and validation process are performed by Det Norske Veritas (DNV), an independent
certification and verification organisation.

2.3.1.7. Voestalpine reporting on recycled content

Voestalpine is an Austrian steel and technology group specialised in producing high-quality steel
products, with strong presence in Europe and the Americas. In 2022, the company achieved a
recycling rate of 27.7% relative to product output, indicating the share of iron content derived from
recycled materials (Voestalpine, 2023).

Voestalpine calculates the recycled content of its steel products using a mass balance approach,
adhering to international standards such as ISO 14021 and EN 15804.

Voestalpine's recycled content claims are independently verified by DEKRA Assurance Services
GmbH, ensuring compliance with ISO 14021 standards. For instance, a certificate issued by DEKRA
confirms that the average recycled content in steel slab and casting production at the Linz site in
2023 was 25%, comprising 24.3% pre-consumer scrap and 0.7% post-consumer scrap.

2.3.1.8. Outokumpu reporting on recycled content

Outokumpu, is a Finnish stainless-steel manufacturer with global operations. The company employs
a mass balance approach aligned with international standards, including ISO 14021, ISO 14040/44
for LCA. Outokumpu reports recycled content in their EPDs, as presented in Figure 4, indicating the
% of the postconsumer scrap in the typical composition of the stainless steel. The value reported
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presented the company average. Verification of declared recycled content claims is performed by
TUV SUD, an independent third-party certification body.

Figure 4. Typical composition of duplex stainless steel as reported in EPD (URL)

Product . Post consumer Bi_ogenic_.

il Interval in % v, nl/aterlal, weight-
b and kg Clkg
Carbon 0,02% - 0,03% 0%
Chromium 21,5% - 24% 0%
Nickel 1,5% - 5,7% 0%
Molybdenum 0,3% - 3,1% 0%
Nitrogen 0,1-0,27% 0%
Scrap Rest 70%* 0%
TOTAL 100 %

*Based on company average accordingly to ISO 14021 —
Impact of post-consumer scrap is calculated according to polluters pay principle

Source. Environmental Product Declaration. Cold rolled duplex stainless steel (Outokumpu, 2024)

2.3.1.9. CELSA Group reporting on recycled content and CELSA CircularPass

CELSA Group, one of the largest European producers of long steel products, as implemented a
structured approach for the calculation, reporting, and verification of recycled content in its
premium brand “Celsa Circular Steel”, as outlined in its internal procedure “DTE-121 Recycled Steel
Requirements” (Rev. 01, April 2024).

This procedure defines recycled content in accordance with 1ISO 14021, distinguishing between pre-
consumer scrap, post-consumer scrap, and internal scrap. The calculation method foresees two CoC
models depending on reporting scope: the "controlled blending" approach applied per single
steelmaking heat/cast and the "mass balance" method, which requires an average recycled content
over a 12 months’ timeframe at site level. They use a self-declaration with third party verification
for their ReCo claim. In case of CELSA, the verifier is Bureau Veritas Iberia.

The company has integrated this recycled content information into its Digital Product Passport (DPP)
system, which is not yet in operation. The “Recycled Plus” passport module ensures traceability of
recycled materials to their origin and quantity per batch, offering a higher accuracy than traditional
mass balance methods. This data is accessible digitally through the customer portal (URL),
embedded in physical labels and quality certificates, or delivered via email at dispatch.

The company has developed individual CircularPass profiles for each of its product categories, such
as rebar, wire rod, or structural profiles. These are customised based on key sustainability indicators
relevant to each product, allowing for both internal monitoring and external communication with
customers, auditors, and public authorities.

Box 1. Recycled content practices and reporting in the USA

In the United States, the secondary (scrap-based) production route is significantly more developed
than in the EU. Electric Arc Furnace (EAF) production accounts for 72% of the total production
volumes in 2025(World Steel Association, 2025). Consequently, the general scrap use (i.e. the ratio
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between scrap inputs and crude steel production) was around 69% in 2024 vs 59% for the EU. This
leads to higher recycled content in a broad range of finished steel products (BIR, 2025).

A key factor to consider is that EAF production in the USA also includes flat products used in
demanding applications, such as the automotive sector. Since the 1990s, the widespread
deployment of thin slab casting technology has enabled the EAF route to produce progressively not
only more advanced steel grades but also significantly higher volumes of flat products for e.q.
automotive end market (Laplace Conseil, 2025). Therefore, the steel and foundry industries in the
United States have been structured to recycle scrap and, as a result, are highly dependent upon
scrap (US GS, 2025). The widespread use of advanced post-shredder sorting technologies along
with clear segregation practices and strong vertical integration to supply scrap at the requested
quality and reasonable price enable to meet the demand and ensure high recycled content in
product.

The US scrap ecosystem is based on a high level of information sharing between scrap dealers and
steel producers often running modular and flexible “mini mills”, allowing for traceable and
accountable batch-to-batch recycled content reporting. For 2025, total use of recycled scrap is
reported in yearly national statistics (US GS, 2025) and consisted in 58% post-consumer scrap,
24% pre-consumer scrap from manufacturing operation and 18% from home scrap (or internal
scrap recirculated from current operations). A DRI share can be used in mini mills to refine the
quality grades.

Nucor, the North America’s largest steel manufacturing and recycler, is communicating estimates
of the product’s pre- and post-consumer scrap content as a percentage of total inputs to the
manufacturing process in accordance with ISO 14021:2016. More specifically, flat sheets are
produced with 63% recycled content, including on average 25% post-consumer recycled content
while long products are made of 80-95% scrap content most of them coming from post-consumer
sources (Nucor, 2025).This information is publicly disclosed on an annual basis by type of products
but also by facility (see table below). Similarly, Big River Steel, a subsidiary of US steel, or Steel
Dynamics, another US-based company, disclose their scrap content when supplying car makers
such as Mercedes-Daimler (Mercedes Benz group, 2023; Recycling Today, 2023).

2024 Recycled Steel Content of Nucor Sheet Mill Group Products
Total Post-
Facilit Total Scrap Consumer Total Pre-Consumer
y Steel Used Recycled Recycled Content
Content

Crawfordsville, IN 84 9% 8.5% 76 4%
Hickman, AR 58.7% 30.8% 27.9%
Berkeley, SC 52.9% 311% 21.8%
Decatur, AL 61.8% 281% 33.7%
Gallatin, KY 62.5% 35.6% 26.9%

Source: Nucor, 2025. N.B: The Nucor Sheet Mill Group produces hot band, cold rolled, pickled, and galvanized
products. Nucor Sheet mills use varying amounts of recycled materials based on metallurgical and market
demands.
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The recycled content declarations available above are published for customers willing to comply
with US-based certification LEED*® (Leadership in Energy and Environmental Design)
environmental standard. This standard provides guidelines for sustainable building materials,
including steel promoting circularity and low CO2 emission materials. It promotes materials
containing a significant percentage of recycled material, particularly from post-consumer origin
and incentivizes sourcing of regional materials, i.e. available locally, such as scrap coming from
500-mile radius around the EAF location. Main trading partners outside the US, also adopt
transparent communication for their customer to achieve certification, as it is the case for Arcelor
Mittal Dofasco in Canada (ArcelorMittal, 2025).

2.3.2. Traceability documentation

According to IS0 22095:2020, traceability is the ability to trace the history, application, location or
source(s) of a material or product throughout the supply chain. It is important to distinguish this
concept from that of chain of custody. Although the two terms are often used interchangeably,
they represent different concepts. While traceability focuses on documenting the flow and origin of
materials, chain of custody refers to the documented and verifiable sequence of ownership,
custody, or control of materials or products as they move through the supply chain. The purpose of
a chain of custody system is to ensure that the characteristics claimed for a material or product are
preserved and verifiable throughout the process. Such systems may rely on traceability records
to identify the supply chain actors that assume legal ownership or physical control of the materials
at each stage (IS0, 2020).

In the context of iron and steel intermediate products, a robust and effective traceability system
is essential to sequentially track materials and products throughout the value chain. This requires
maintaining access to all relevant documentation to verify claims related to material inputs,
transformation steps, and outputs. The process flow must be clearly documented, including the
identification of inputs, intermediate products, internal recycling loops, and final outputs—paying
particular attention to the flows of recycled materials (Bekaert, 2024).

At this stage, it is important to describe the existing traceability practices already established
in the steel industry, which are primarily designed for quality assurance, process control, and
regulatory compliance. The diagrams below (Figure 5 and Figure 6) illustrate how traceability can
be implemented through the assignment of unique identifiers and the issuance of specific
documentation at different stages of the value chain.

The traceability of scrap materials entering steelmaking facilities is particularly challenging due to
the heterogeneous nature of the inputs. Scrap is typically delivered in large bulk shipments, and
steelmakers often have limited visibility into the precise composition of each load. Upon arrival,
materials are inspected visually and by X-rays to verify consistency with the specifications declared
by suppliers—typically based on the EU-27 steel scrap specifications (EFR, 2007). Coarse
magnetic separation is used to remove non-ferrous elements, and random samples are subject to
more detailed inspection. If a load fails to meet the expected quality standards, it may result in
economic penalties or be downgraded to a lower-grade category.

16 See LEED standard webpage promoted by US green building council: https://www.usgbc.org/
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For certain streams, such as manufacturing scrap from the automotive sector, steelmakers may
have agreements in place to recover and reuse these materials. However, such practices are not
consistently implemented across the industry. Furthermore, distinguishing between pre-consumer
and post-consumer scrap remains particularly difficult, as suppliers frequently mix these
categories based on technical characteristics or grade rather than by origin—leading to
the potential misclassification of scrap types.

Once accepted, virgin raw materials (e.g. iron ore, pig iron, or sponge iron) and scrap are stored
separately on-site by type. This segregation of virgin and secondary inputs is a standard practise in
the industry, as material selection depends on the specific metallurgical requirements of the
intended final product (e.g. mechanical performance or chemical composition). The inputs are then
blended at the furnace stage, where the steel is melted and chemically transformed. At this point,
the mixture becomes homogeneous, and a heat number is assigned to the melt. In industrial
terms, the heat corresponds to a cast, lot, or batch, and represents the first point at which the
steel product can be uniquely identified and linked to a set of input materials and a specific
technology route. For the purpose of a recycled content claim, the heat is considered the point at
which the product acquires its defining characteristics, including the proportion of ReCo. As
discussed later in Section 4.6 this claim/declaration should occur after solidification of the steel.

Once the steel exits the melting stage, it typically undergoes continuous casting to produce semi-
finished products such as billets, blooms, or slabs. Alternatively, the molten steel may be poured
into molds to form ingots, which are generally further processed into forged products.

Semifinished products may undergo additional processing in rolling mills or other transformation
stages depending on the finished steel product specifications. During these operations, a
fabrication order is generated to organize production internally. However, this order number is
generally not communicated externally and is used solely within the steelmaker’s internal
information systems.

Finally, depending on the type of finished steel product manufactured, they are grouped according
to the specific output format. For example, tubes and bars are grouped into bundles, each
containing a specific volume (typically between 3,000 and 5,000 kg) of product. Each bundle
receives a unique bundle ID, which is traceable to the original heat number. In the case of hot-
rolled coils, each coil is assigned its own unique identifier at the end of the rolling process.

Figure 5 depicts the traceability flow when a single organization is responsible for delivering the
finished steel product. Figure 6 on the other hand, presents a scenario where one organization
produces a finished product, which is subsequently processed by a second organization, a ferrous
metal processing industry, to manufacture another finished steel product. Both figures also indicate
the types of documents typically issued at key stages of the value chain, highlighting how
traceability is maintained through documentation.

A notable advantage is that the steel industry already relies on robust documentation and
traceability systems, developed primarily to support quality assurance, regulatory compliance, and
customer transparency. These existing mechanisms can serve as a solid foundation for integrating
recycled content declarations/targets and supporting their verification across the supply chain.
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Figure 5. Traceability flow in steelmaking - 1 Organisation
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Figure 6. Traceability flow in steelmaking — 2 Organisations
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2.3.2.1. Scrap documentation

The starting point of the traceability system for the ReCo declaration is the scrap input. In the EU,
scrap can be traded in two ways: either as a product, having reached end-of-waste (EoW) status in
line with EU legislation, or as a waste material, which is the more common practice across most
Member States.

Regardless the way scrap is traded, understanding how scrap is managed operationally is essential
for assessing traceability. Upon arrival at the scrap yard, carbon steel scrap is typically sorted into
broad categories, often using standardised classifications such as the EU-27 steel scrap
specifications (EFR, 2007), although many recyclers also applied tailored sorting systems aligned
with the specific requirements of the steelmaker. For instance, TSR produces the 804 grade for
thyssenkrupp, which consists of E40 shredded scrap that has undergone a second shredding
process. Scrap streams with similar characteristics are aggregated into common stockpiles, making
it technically unfeasible to maintain detailed traceability back to individual sources. However,
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according to recyclers, they are generally able to distinguish pre-consumer from post-consumer
scrap.

For stainless steel scrap, traceability poses similar challenges, though the market follows a
different set of commercial practices. Stainless scrap is typically traded and delivered by alloy
grade (e.g. 304, 316), and recyclers assemble loads specifically to meet these grade-based
specifications. While detailed information on the original source or pre- and post-consumer
distinction is rarely maintained, the use of grade-specific classification and more stringent quality
control protocols introduces a higher level of consistency and process control in comparison to
carbon steel scrap.

1. Scrap traded as a product (non-waste)

Under EU Regulation 333/2011 (Council of the European Union, 2011), ferrous scrap can cease to
be waste if it meets specific quality and documentation criteria. When this end-of-waste (EoW)
status is claimed, recyclers must issue a Certificate of Conformity stating that the batch of
scrap complies with the requirements set out in the regulation.

Each shipment of ferrous scrap that is declared as a product under Regulation 333/2011 must be
accompanied by a Certificate of Conformity. This document certifies that:

e The scrap meets the end-of-waste criteria;

e It complies with industry quality specifications;

e It has undergone radioactivity screening and hazardous substance checks;
¢ Averified quality management system is in place.

The CoC must also include identification of the producer, scrap grade or specification, batch weight,
etc.

This practice remains the exception rather than the norm across most EU Member States. In most
cases, scrap is traded as waste. However, in instances where environmental permits for steelmaking
facilities explicitly prohibit the use of waste in the production process, steelmakers require their
scrap suppliers to issue a Certificate of Conformity, thereby allowing the scrap to be classified as a
product rather than waste, in accordance with end-of-waste criteria and ensuring compliance with
relevant national or regional reqgulations.

This is the case in Italy, where scrap is predominantly traded as a product, following end-of-waste
recognition. In this country, the national EoW criteria (as laid down in Decree 5/2/1998) apply since
1998 and are reported to function very well (Joint Research Centre: Institute for Prospective
Technological Studies et al,, 2014).

2. Scrap is traded as a waste

Within the EU, scrap is generally traded as waste rather than as a product, which means that
Certificates of Conformity are not typically issued.
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When scrap is traded as waste in the EU, it is subject to waste legislation, particularly the Waste
Framework Directive (2008/98/EC) and the Waste Shipment Regulation (EU) 2024/1157",
as well as national implementing laws, see Table 8. This legal status affects the documentation,
traceability, and handling requirements for the scrap.

Typically, the documentation accompanying waste scrap includes delivery notes and waste
transfer or identification document regulated by each national framework. These documents
may include references to EU-27 steel scrap specifications (EFR, 2007), but this is not
systematically done?®. For instance, under the Spanish regulation, the scrap must be classified using
the corresponding six-digit code in the European List of Waste'®, such as 19 12 02 - ferrous metal.
However, this code provides only a generic description, without specifying scrap grade or quality.

Moreover, these documents rarely distinguish between pre-consumer and post-consumer scrap. As
previously noted, although this information is not formally included, recyclers often claim to be able
to differentiate between the two based on their collection and sorting processes. In cases where
steelmakers are vertically integrated with scrap recycling operations, they report that assumptions
are typically made based on the physical characteristics or origin of the material. For example,
shredded scrap is commonly considered post-consumer, whereas automotive offcuts are assumed
to be pre-consumer. However, these distinctions are not traceable or formally documented, and no
standardised system exists to support this classification across the industry. Under the requlations
being developed at final product level, such as the ELV or the Batteries Regulation, it may be
possible to define traceability requirements for scrap which could increase transparency on scrap
classifications and origin.

Table 8. Member States’s Documentation and Legal Basis for scrap trading when considering it a waste

Country Document Name National Legal Basis
Spain Documento de Identificacion (DI) | Royal Decree 553/2020
France Bordereau de Suivi des Déchets - | Environmental Code
BSD
Germany Waste Verification Ordinance (Nachweisver-

Begleitschein / Ubernahmeschein i

Italy Formulario Identificativo dei Ri- | Legislative Decree 152/2006
fiuti - FIR
Nether- . Implementation Regulation on Waste Man-
lands Vervoersbewijs Afvalstoffen agement
Belgium Formulaire de suivi des déchets / | Regional Regulations (Flanders, Wallonia,
Begeleidingsformulier Brussels)

Source. JRC elaboration

The Basel Convention on control of transboundary movements of hazardous waste lists iron and
steel waste in its annex IX under a number of codes, of which B1010 is the most commonly used.
As such, this waste is not hazardous waste or one of the “other wastes” subject to controls under

7 This regulation PE/84/2023/REV/1 amends Regulation (EU) No 1257/2013. Most of its provision of the former
Regulation still apply until 21 May 2026, when the new WSR largely enters into application.

18 Some steelmakers reported having access to the EU steel scrap specification for each load of scrap received, while
others indicated that such information is not consistently available.

19 Decision 2000/532/EC
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the Convention, unless the waste is contaminated with hazardous substances to an extent to render
it hazardous waste. Iron and steel waste is therefore generally traded as non-hazardous “green
listed” waste.

Shipments between OECD countries of iron and steel scrap waste are regulated by the Decision on
the Control of Transboundary Movements of Wastes Destined for Recovery OperationsZ, which
subjects waste under Basel code B1010 to the lighter green control procedure (no prior consent
required), and requires the recovery to be done in an environmentally sound manner according to
national laws, regulations and practices to which the recovery facility is subject.

According to the provisions under the recently adopted new Waste Shipment Regulation (Regulation
(EU) 2024/1157), exports between the EU and OECD countries (eg. scrap waste shipments for
recovery from the EU to Turkiye) are allowed subject to the provisions therein and as far as
environmentally sound management standards are applied. Exports of waste for recovery from the
EU to non-OECD countries are only possible after May 2027 if they will be treated under "equivalent
conditions”, meaning only if the destination country can demonstrate that it recovers steel waste
under equivalent conditions compared to those applied in the EU. Under the new rules applicable
under the WSR, non-OECD country authorities wishing to import such green listed waste for
recovery from the EU are invited to notify the European Commission of their willingness and
demonstrate their ability to treat this waste in an environmentally sound manner.

At the time of drafting this report, the Commission is assessing the 30 first country applications
with a view to establishing by 21 November 2026 a list of non-OECD countries to which export of
certain non-hazardous waste from the EU will still be allowed after 21 May 2027.As regards iron
and steel scrap that may be traded within the EU, some may be traded as a non-waste if it meets
the criteria in Article 6 of the Waste Framework Directive as further developed in Regulation (EU)
333/2011 on end-of-waste criteria for iron, steel and aluminium scrap.

In addition, scrap suppliers must comply with applicable import and export reqgulations, including
environmental licenses or trade quotas. For example, some countries require an import license for
scrap verifying it meets specific purity standards.

2.3.2.2. Quality Control Steelmaking process documentation

Steelmakers are required to document and trace each stage of the steel production process. When
steel is produced, it is cast into a "heat," which is assigned a unique heat or cast number to
ensure traceability of its origin and composition.

All relevant quality and technical information are recorded in the Material Test Certificate (MTC),
also known as Mill Test Certificate. This document certifies that the steel intermediate product
complies with specified chemical and mechanical properties, ensuring transparency and quality
control. As shown in Figure 7, the MTC includes: mill name and contact info, steel grade, heat/cast
number, material number or product ID, chemical composition, mechanical properties (tensile
strength, yield strength, elongation, hardness, etc.), and applicable standards. In the EU, the EN
10204:2004 - Metallic products — Types of inspection document specifies the different types of
inspection documents supplied to the purchaser and the EN 10168:2004 establishes the list of

20 OECD, Decision of the Council on the Control of Transboundary Movements of Wastes Destined for Recovery
Operations, OECD/LEGAL/0266
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information that may be communicated in the inspection document. These standards are applied
specifically for EU manufacturers, but similar procedures are implemented in steel facilities around
the world.

Apart from the MTC, for steel products that fall under the scope of construction products must be
by accompanied by a Declaration of Performance and Conformity (DoPC)?! whenever CE
marking is required under the revised EU Construction Products Regulation (EU CPR 305/2011).
Under this updated framework, the DoPC is the mandatory document through which manufacturers
declare both the performance of the product and its conformity with the relevant harmonised
technical specifications, including the sustainability-related information introduced by the new
CPR.A Notified Body (NB) is responsible for auditing the manufacturer’s factory production control
and when compliance is demonstrated, the NB issues a certification number confirming conformity
with the relevant harmonised standards (such as EN 10088-4 for stainless steel).

In addition, steelmakers produce a lot of information throughout the steelmaking process which it is
generally stored in a data lake or a system like SAP, this information comes from different
departments (quality control, processing, etc.). This detailed information supports traceability such
as factory production control records and inspection reports, among others.

Figure 7. Tata Steel’s Material Test Certificate
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Finally, products are usually labelled with a durable tag that carries essential information. As
demonstrated in Figure 8, steelmakers such as Tata Steel and Celsa Group, mark each item with a

21 Example: https://www.tatasteeluk.com/sites/default/files/celsiuss355nh_dop.pdf
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label that displays information on the material ID, product grade, weight, heat/batch/lot number,
and shipment information. These labels frequently include barcodes or QR codes, which enable
automated data capture during storage, handling, and dispatch.

Figure 8. Examples of material identification from Tata Steel and Celsa Group

a) Tata Steel packaging and material identification
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Source: Tata Steel and Celsa Group

PART B: Recommendations for the ReCo declaration under ESPR

The proposed approach is grounded in three core principles: credibility, comparability, and
verifiability. Credibility is ensured by building on mechanisms that have already been implemented
and proven effective in other product groups or within established voluntary systems. Comparability
is achieved using harmonised standards, allowing consistent assessment across different products
and sectors. Finally, verifiability is a key requirement, ensuring that all data and claims can be
independently checked and validated. All the recommendations are a results of the JRC analysis of
existing practices, standards and feedback form stakeholders.
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3. Terminology

Clear and consistent terminology is essential to ensure the credibility, comparability and verifiability

of recycled content declarations. Establishing precise definitions aligned with international

standards is a prerequisite for the effective application of calculation methods, chain of custody
models, and verification systems. summarises the key terms used throughout this analysis and
serves as a reference point for the forthcoming regulatory proposal.

Table 9. Relevant terms and definitions

Term Definition Source
Recycled Material that has been reprocessed from recovered (re- | 1ISO 14021:2016
material/ claimed) material by means of a manufacturing process and
Secondary | made into a final product or into a component for incorpora-
material tion into a product.
Recycled Proportion, by mass, of recycled material in a product or | ISO 14021:2016
content packaging. Only pre-consumer and post-consumer materials
shall be considered as recycled content.
Pre-con- Material diverted from the waste generated during a manu- | 1ISO 14021:2016
sumer ma- | facturing process excluding reutilization of materials such as
terial rework, regrind or scrap generated in a process and being
reincorporated in the same process that generated it
Post-con- Material recovered from waste generated by households or | ISO 14021:2016
sumer ma- | by commercial, industrial and institutional facilities in their
terial role as end-users of a finished product. Once products have
reached the end of their life, materials obtained from col-
lected waste and treated waste shall be considered post-con-
sumer materials
Iron and iron and steel material in metallic form that is recovered in | ISO
Steel Scrap | multiple life cycle stages, including steel production pro- | 20915:2018(E)
cesses, the manufacturing processes of final products and
the end of life of final products, and is recycled as a raw
material for steel production
Internal scrap from a crude steel making unit process that is then | ISO
scrap recycled within the same unit process [e.qg. basic oxygen fur- | 20915:2018(E)
nace (BOF) or electric arc furnace (EAF)]
Home scrap | Scrap from a downstream steel production process within the | 1SO
steelworks (e.g. rolling, coating) that is returned to steel mak- | 20915:2018(E)
ing processes (e.g. BOF or EAF)
Manufac- Scrap from the manufacturing processes of final products, | ISO
turing such as automobiles and buildings 20915:2018(E)
scrap
End of life | Scrap from after the end of life of final products ISO
scrap 20915:2018(E)
External Scrap provided from outside of the steelworks, including | ISO
Scrap manufacturing scrap and end of life scrap 20915:2018(E)
Recycled Proportion (%), by mass, of recycled material in the total | JRC based on IEC
steel Con- steel mass 82474-1:2025
tent
Recycling Ratio of the mass of external scrap recycled to the mass of | ISO
rate steel products to be shipped out from the steelworks gate 20915:2018(E)
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Manufac- Ratio of the mass of steel contained in final products to the | ISO
turing Yield | total mass of steel products used for manufacturing the final | 20915:2018(E)
product
End of Life | Ratio of the mass of end of life scrap recycled to the mass | 1SO
recycling of steel in final products 20915:2018(E)
rate
Chain of Process by which inputs and outputs and associated infor- | 1ISO 22095:2020
custody mation are transferred, monitored and controlled as they
(CoC) move through each step in the relevant supply chain.
Chain of Set of measures designed to implement a chain of custody, | ISO 22095:2020
custody including documentation of these measures.
system [Note 1 to entry: The purpose of a chain of custody system is
to provide credibility that the given material or product has a
set of specified characteristics. Note 2 to entry: The infor-
mation linked to materials or products is transferred, moni-
tored and controlled throughout the entire supply chain or
parts of it].
Manufac- Location with geographical boundaries at which defined ac- | 1ISO 22095:2020
turing/ pro- | tivities under the control of an organization are carried out.

duction site

[Note 1 to entry: Sites may be in one geographical area but
need not be contiguous. For example, a road can separate
two geographical areas that are operated as a single site.
Note 2 to entry: Activities can include material extraction,
production, manufacturing, recycling, storage, trade and/or
transportation].

Iron and/or
Steel Man-
ufacturer

Natural or legal person that manufactures iron and/or steel
product or has an iron and/or steel product designed or man-
ufactured, and markets that product under their name or
trademark

JRC based on
ESPR (European
Commission,
2024)

Traceability

The ability to trace the history, application, location or
source(s) of a material or product throughout the supply
chain.

ISO 22095:2020

Supply
Chain

Series of processes or activities involved in the production
and distribution of a material or product through which it
passes from the source.

[Note 1 to entry: A supply chain is typically composed of a
series of different organizations].

ISO 22095:2020

Site

location with geographical boundaries at which defined ac-
tivities under the control of an organization are carried out

[Note 1 to entry: Sites may be in one geographical area but
need not be contiguous. For example, a road can separate
two geographical areas that are operated as a single site.
Note 2 to entry: Activities can include material extraction,
production, manufacturing, recycling, storage, trade and/or
transportation.].

ISO 22095:2020

Input

Material or product that enters an organization or part of an
organization

[Note 1 to entry: Input may be used at any stage of the sup-
ply chain. Note 2 to entry: Input may also include reused and

SO 22095:2020
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recycled materials or products. Note 3 to entry: Input will
have associated information]

Output Material or product that leaves an organization or part of an | 1ISO 22095:2020
organization
[Note 1 to entry: Output can be created at any stage of the
supply chain. Note 2 to entry: Output might include other
products resulting from production processes. Note 3 to en-
try: Output will have associated information].

Process Set of interrelated or interacting activities that use inputs to | ISO 22095:2020
deliver an intended output.

[Note 1 to entry: A process can include services].

Accounting | Timeframe defined by the manufacturer for bookkeeping | Draft JRC study on

period purposes, to reconcile input and output materials and to re- | harmonised rules
allocate volumes of recycled materials. for calculation and

verification of re-
cycled content in
batteries

Conformity | Fulfilment of a specified requirement ISO 22095:2020

based on
ISO 9000:2015

Conformity | Demonstration that specified requirements are fulfilled. | 1ISO 22095:2020

Assess- [Note 1 to entry: Conformity assessment can be performed | based on

ment as first-party activity, second-party activity or third-party ac- | ISO 17000:2020
tivity].

Audit Process for obtaining relevant information about an object of | 1ISO 22095:2020
conformity assessment and evaluating it objectively to de- | based on
termine the extent to which specified requirements are ful- | ISO/IEC
filled. 17000:2020

Inspection | Examination of an object of conformity assessment and de- | 1ISO 22095:2020
termination of its conformity with detailed requirements or, | based on
on the basis of professional judgement, with general require- | ISO/IEC
ments 17000:2020

Verification | Confirmation of truthfulness, through the provision of objec- | ISO 22095:2020
tive evidence that specified requirements have been fulfilled. | based on ISO

9000:2015

[Note 1 to entry: The objective evidence needed for a verifi-
cation can be the result of an inspection (3.5.7), audit or other
forms of determination such as performing alternative cal-
culations or reviewing documents. Note 2 to entry: The activ-
ities carried out for verification are sometimes called a "qual-
ification process" and can result in certification. Note 3 to en-
try: The word “verified” is used to designate the correspond-
ing status].

Certifica- Third-party attestation related to an object of conformity as- | 1ISO 22095:2020
tion sessment, with the exception of accreditation based on
ISO/IEC
17000:2020
Traceability | Ability to trace the history, application, location or source(s) | ISO 22095:2020
of a material or product throughout the supply chain. based on I1SO
9000:2015

Traceability
system

Manual or electronic system that provides the ability to ac-
cess any or all information relating to the material or product

ISO 22095:2020
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under consideration throughout their life cycle, by means of
accessing documented information

[Note 1 to entry: "Life cycle" should be understood in the
broadest possible sense, to include, for example, raw mate-
rial extraction, agricultural production, final disposal, and re-
use or recycling, as well as all other stages connected with
product manufacture and use].

Functional
recycling

“It is recycling in which the physical and chemical properties
that made the material desirable in the first place are re-
tained for subsequent use”

(UNEP, 2011)

Heat

It represents the first point at which the steel product can be
uniquely identified and linked to a set of input materials and
a technology route. For the purpose of a recycled content
claim, the heat is considered the point at which the product
acquires its defining characteristics, including the proportion
of ReCo.

JRC

Identity
preserved
model

Chain of custody model in which the materials or products
originate from a single source and their specified character-
istics are maintained throughout the supply chain.

SO 22095:2020

Segregated
model

Chain of custody model in which specified characteristics of
a material or product are maintained from the initial input to
the final output.

[Note 1 to entry: Addition of material with different charac-
teristics and/or grade to the input is not allowed. Note 2 to
entry: Commonly, material from more than one source con-
tributes to a chain of custody under the segregated model].

ISO 22095:2020

Controlled
blending
model

Chain of custody model in which materials or products with
a set of specified characteristics are mixed according to cer-
tain criteria with materials or products without that set of
characteristics resulting in a known proportion of the speci-
fied characteristics in the final output.

[Note 1 to entry: This chain of custody model is also referred
to as the "single percentage method"].

ISO 22095:2020

Mass bal-
ance model

Chain of custody model in which materials or products with
a set of specified characteristics are mixed according to de-
fined criteria with materials or products without that set of
characteristics

[Note 1 to entry: The proportion of the input with specified
characteristics might only match the initial proportions on
average and will typically vary across different outputs].

ISO 22095:2020

Book and
claim
model

Chain of custody model in which the administrative record
flow is not necessarily connected to the physical flow of ma-
terial or product throughout the supply chain.

[Note 1 to entry: This chain of custody model is also referred
to as "certificate trading model" or "credit trading". Note 2 to
entry: This is often used where the certified/specified mate-
rial cannot, or only with difficulty, be kept separate from the

ISO 22095:2020
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non-certified/specified material, such as green credits in an
electricity supply].

Source. JRC elaboration

4. Proposed features of recycled content declaration

The analysis presented in this section aims to propose the features and calculation rules to
determine the recycled content in intermediate steel products. The list of features and associated
analysis are established based on the above assessment of current practice and methodologies
proposed in ISO 14021:2016 and adapted from previous methodological framework develop by the
JRC (European Commission, 2023) and guidance provided in the methodology for the ESPR
(Rodriguez Manotas et al., 2025).

Given that the ReCo proportion is fixed at the heat stage, as already explained, the
recommendations and analyses for each of the features presented hereafter are equally
applicable regardless of any subsequent downstream processing. Consequently,
therefore, they are valid for all types of finished steel product (e.g. hot-rolled coil, wire rod,
electrical steel).

4.1. Feature 1: System Boundaries

A key feature for calculating and declaring recycled steel content is the clear definition of system
boundaries. Establishing a robust information requirement on recycled content rely on the accurate
accounting and verification of scrap flows entering and leaving the steel production system, from
iron making until the final stages of the production of steel intermediate products. When declaring
the recycled content in steel intermediate products or finished products that contain steel, it is
important to make a distinction between pre-consumer material and post-consumer material.
The point of substitution of virgin material by recycled material is reached when the different
properties of the input materials combine into an output comprised of homogenous material of
defined properties?.

Figure 9 provides a simplified visual representation of the boundaries considered under the scope of
the current analysis and the JRC’s proposed classification of scrap flows in the steel sector between
pre and post-consumer scrap, based on I1SO 20915:2018(E). In the steel making process scrap
inputs may occur in both iron making (e.g. BF, DRI) and steelmaking (e.g. EAF, BOF) processes.
However, scrap inputs into the iron making are typically used to lower the overall energy needed to
melt the materials and it is used in much lower volumes than in the steelmaking process.

The distinction between internal, home, pre-consumer, and post-consumer scrap is not a widespread
practice in the EU steel industry. Manufacturers generally do not report disaggregated data by scrap
type, and information is typically provided in aggregate form. In contrast, practices differ in the United
States, where, as shown in Box 1, the classification and reporting of scrap types is more established.

22 EN 45557:2020
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Figure 9. JRC proposal for a simplified flow chart of scrap in the steel sector

System Boundary

______________________ i Steel
| intermediates

Final product
manufacturers

Final
products

—

Use in
society

Steelworks

(e.g. rolling
and coating)

Internal

scrap Home

scrap

Manufacturing

|
|
|
|
|
|
|
|
1 scrap

EolL final
products

End of life
| scrap

- Pre-consumer scrap - Post-consumer scrap

Source: JRC elaboration based on I1SO 20915:2018(E) - Life cycle inventory calculation methodology for steel products

4.2. Feature 2: Recycled material input coverage

Scrap input coverage varies across the analysed standards and voluntary schemes. EN 45557:2020
explicitly excludes internal scrap from pre-consumer scrap. This prevents inflated claims based on
remelting a mill’s own off-cuts. However, home scrap, manufacturing scrap, and EoL scrap are
counted as recycled materials. The Responsible Steel Standard (ResponsibleSteel, 2024) follows the
same approach, excluding internal scrap from metallic inputs.

Table 10 outlines options for including different scrap flows in the calculation of recycled content.
As presented, the JRC also recommends excluding internal scrap and including home scrap,
in line with the analysed standards and common practice. It is important to highlight that the
inclusion of scrap produced during the manufacture of steel intermediates in the steelworks (home
scrap) will have little to no effect on improving the functioning of the secondary raw material
market for steel. As described in Section 1.1, this should be one of the main objectives when setting
up circular economy policies and measures. It is however an important scrap flow to steelmakers as
it as a high-quality and known origin and it improves the yield of the processes.

Since the inclusion of home scrap in the calculation of recycled content is a current practice of the
industry, the JRC recommends keeping home scrap in the declaration of recycled content of
intermediate products only for a transitional period that will allow the industry to set up the
necessary changes in their reporting schemes. After this transitional period, to be determined in the
impact assessment, home scrap should be excluded from the ReCo calculations. Additionally,
future targets or thresholds for recycled content should include only materials with
moderate to high impact in fostering a secondary steel market. This includes manufacturing
scrap and EOL scrap, particularly EoL scrap, which also fosters improvements in waste management
and the quality of post-consumer scrap.
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Table 10. Options for the scrap coverage in the calculation of recycled content

Options for Scrap

Pros

Cons

Comments/ rec-

coverage ommendations
Internal scrap 1- Accounting for internal 1- Given it is used at the same | Excluded
scrap increases the value facility it will not have any effect
of ReCo in declarations. on the creation of a secondary
2- The amount of internal steel market.
scrap generated might cap- | 2- Home scrap is excluded from
ture process / material effi- | 45557:2020, 1SO 14021:2016
ciency. and other standards.
3- Difficult to classify this mate-
rial as waste.
4- There is the risk of doble
counting.
Home scrap (pre- | 1- Accounting for Home 1- It may be difficult to verify its | 1- Include
consumer scrap) scrap increases the value origin. 2- Create 2 decla-

of ReCo in declarations.

2- This promotes the recov-
ery of secondary steel be-
fore manufacturing stage.

2- If may be difficult to distin-
guished from internal scrap.

3- A possible creation of a target
with this feature will have a low
to no effect on the creation of a
secondary steel market.

rations pre and
post-consumer
material.

3- It may be ex-
cluded after a
transitional period.

Manufacturing
scrap (pre-con-
sumer scrap)

1- Promotes the recovery
of secondary steel before
use stage.

2- A possible creation of a
target with this feature will
have a moderate positive
effect on the creation of a
secondary steel market.

1- It may be difficult to verify and
distinguish these scrap flows
from other types of scrap (e.g.
home scrap)

Create 2 declara-
tions one for pre
and another for
post-consumer
material.

Include only EolL
steel scrap (post-
consumer scrap)

1- A possible creation of a
target with this feature will
have a high positive effect
on the creation of a sec-
ondary steel market.

2- If a target is defined it
will foster investments on
better sorting and recycling
systems.

3- Fosters improvements
of EoL treatment.

1- Lower ReCo in declarations.

2- It should be first process as
a waste.

3- Quality issues may avoid the

use of scrap in more strin-
gent applications.

Create 2 declara-
tions one for pre
and another for
post-consumer
material.

Include material
recovered from
dust and slag

1- The inclusion of such
material seems to be sup-
ported by some steel mak-
ing companies (still under
discussion between Eurofer
members).

1- Difficult to classify these ma-
terials between internal and
home scrap.

2- Traceability of these materi-
als may be difficult because the
recovery process may take place
in third party facilities.

3- The volumes of such mate-
rial may be negligible in compar-
ison with the total volume of re-
cycled material used in steel
making process.

4- There could be a risk of dou-
ble counting.

1- Exclude

Source: JRC elaboration
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In the context of ESPR and for the purpose of recycled content calculation, it is also important to
highlight that both the source of the recycled material and the outputs must have high ferrous
content. This means that the recycled material to be considered is ferrous steel scrap recovered in
steel production processes, the manufacturing processes of final products, and at the end of life of
final products, and is then recycled as a raw material for steel production. This definition avoids the
use of waste streams not subject to the steel-making process or with low Fe content.

4.3. Feature 3: Guarantee of physical presence of recycled content

When declaring the recycled content of steel intermediate products, a key consideration is whether
the claimed attribute is physically present in the product. This is directly linked to the chain of
custody (CoC) model implemented to ensure traceability of the claim. As further discussed in
section 6, CoC models reliant on mass balance approaches with flexible allocation rules to attribute
recycled content to downstream product, will not guarantee physical presence. In contrast, less
flexible models, such as control blending and segregation, ensure that recycled content is physically
embedded in the steel intermediate product, providing greater assurance of claim integrity.

Decoupling the recycled content claim from the requirement of physical presence allows for greater
flexibility and adaptability in meeting recycled content targets and responding to market demands.
It may also reduce the need for additional logistical arrangements to distribute materials that
physically contain recycled content. However, some end-users and steel customers may place
greater value on a direct correlation between the claimed and actual recycled content, seeking
assurance regarding material properties (e.g., quality and performance) and expecting transparency
through verifiable recycled inputs.

Section 6 provides and in-depth analysis of the various CoC models and includes preliminary
recommendations on the most suitable options to fulfil the ESPR objectives. Whether or not physical
presence of recycled content should be required ultimately depends on the intended purpose of the
recycled content declaration. At this stage, since no specific targets or thresholds have been defined
for recycled content in steel intermediate products or in steel used in final products, a considerable
degree of flexibility could be envisaged. However, this question warrants further examination and
should be addressed in detail in the impact assessment study.

Table 11 summarises the pros and cons of whether or not to require the physical presence of the
claimed attribute. Further details are provided in Section 6 on chain of custody models.

Table 11. Options to consider physical presence or not

Options for ReCo Comments/
. Pros Cons .
claim recommendations
Guarantee physical | 1- Ensures a direct, 1- Higher operational No recommendation at
presence verifiable link between the | and administrative this stage. More details
claimed recycled content complexity in section 6 and further
and the actual physical 2 - May increase analyses in the impact
material used in the reporting and assessment.
product. traceability cost

2- Better, traceability
regarding material
properties and
composition.

3- Increases transparency
and credibility of the claim
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No recommendation at
this stage. More details
in section 6 and further
analyses in the impact

assessment.

1- Allows the use of more
flexible CoC models.

2- Greater flexibility to
meet targets and adapt to
changing production needs

No guarantee of
physical presence

1- Weakens the physical
traceability of the
recycled content, which
may reduce
transparency and
credibility of the ReCo
claims.

2- Increases the risk of
double counting, in
particular with imported
steel.

Source: JRC elaboration

4.4. Feature 4: EU or/and Extra EU Origin of scrap

In the context of enhancing EU resilience, reducing import dependency, and promoting EU domestic
recycling, it is important to consider whether local content should be promoted within the scope of
materials used in the calculation of recycled content. In the case of steel, in 2024, only 4% of the
scrap available in the EU originates from imports. Given this relatively low volume, possible
measures to promote local EU content by e.g. limiting or even excluding imported scrap material
from recycled content calculation and future possible thresholds or targets would have a marginal
impact on EU resilience.

Moreover, the ESPR framework applies to all products placed on the EU market, regardless of their
country of origin. This includes steel products manufactured in third countries, which may use scrap
sourced entirely outside the EU. In this context, applying differentiated rules based on scrap origin
would be impractical and potentially discriminatory. To ensure a level playing field and maintain
regulatory coherence, the same traceability and verification requirements should apply to both EU
and non-EU scrap.

Based on these considerations, the JRC recommends including imported scrap in the calculation of
recycled content, without introducing additional measures to promote EU-origin scrap at this stage.

Table 12. Options to promote or not EU content

Comments/
recommendations

Options

Promote local
content

1- It may support the
development of targets
that promotes local ReCo
and strengthen EU
recycling efforts

2- Reduce reliance on
external supply chains.

1- Given the market
conditions, there is a
moderate effect on
resilience as only 4% of
scrap is imported.

2- Risk of inconsistency with

EU’s international trade
obligations (WTO/TBT rules).

JRC recommends
the inclusion of
imported scrap.
Possible measures
to promote EU local
content may be
addressed in
policies focused on
final products.

Includes imported
scrap with no
restrictions

1- Higher ReCo in
declarations may be
achieved

1- Does not incentivise EU
domestic recycling

Include

Source: JRC elaboration

An important discussion is how to account for ReCo in imported steel embedded in final products
(e.g. vehicles, batteries, wind turbines). All imported material and products imported to the EU
containing scrap should follow the same rules of the products produced in the EU. Additional




analyses are necessary to evaluate the burden of the verification and traceability of scrap flows

outside the EU.

4.5. Feature 5: Ferroalloys consideration

Alloy elements and ferroalloys should be considered as metallic inputs to the steelmaking process
for recycled content calculations. Currently, ferroalloys used in steelmaking have negligible to no
recycled content and should be treated like other virgin materials in recycled content calculations. If
future advancements lead to significant recycled material in ferroalloys, this content should be
accounted for in the calculation. For this, steelmakers should obtain recycled content declarations
from their suppliers, following the same standards and rules applied in steelmaking.

Regarding alloys embedded in scrap, their mass should be included in the recycled content
calculation, even though their presence does not eliminate the need for adding virgin ferroalloys
during steelmaking (in such case there is no functional recycling), except during stainless-steel
production. In stainless-steel production, alloys embedded in scrap undergo functional recycling®.
Therefore, for the moment the JRC recommends using the total mass of scrap as input of recycled
material to the calculation of ReCo of steel, without differentiation the mass of alloys that
undergoes functional recycling form the one that does not.

Table 13. Options on how to account for ferroalloys

Options unit of
reference
Consider ferro-
alloys inputs as
virgin material

1- Simplifies the
assessment and
verification.

2- recycled content in
ferro-alloys is currently
low or non-existent.

1- Information on possible
recycled content in ferro-
alloys will not be accounted
for in the declaration.

Comments/
recommendations
Since, currently the
volumes of recycled ferro-
alloys inputs are low to
non-existent, this
approach may be the best

approach to follow.

Take into account
the recycled
content of the
ferro-alloys (if any)

1- Information on
recycled content of ferro-
alloys could be added in
the declaration.

1- The verification will be
more difficult as it has to
include also e.g. ferro-alloy
producers.

In the future, if
information on recycled
content of ferro-alloys is
available and verification
is feasible the JRC
recommends the inclusion
of the recycled content of
ferro-alloys in the ReCo
for steel.

Embedded alloys
in scrap account
for the mass of

recycled content

1- Simplifies the
assessment as there is
no need to differentiate
alloy elements form the
rest of the mass.

1- It will not
highlight/promote cases of
functional recycling.

In the future, if there will
be the need to promote
functional recycling of
alloy elements this option
may be re-vised and
segregation of alloying
elements may be needed.

Source: JRC elaboration

25 (UNEP, 2011) “A mixture of austenitic stainless steel alloys might be remelted and the resulting composition adjusted
by addition of reagents or virgin metal to make a specific stainless steel grade.”
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4.6. Feature 6: Unit of reference

The unit used to declare recycled content should refer to the mass of recycled material contained in
the steel intermediate product. The JRC analysed two valid options: 1) declaring the total mass of
recycled material contained in the intermediated product e.g. sold to customer A or associated with
heat number 111, 2) expressing the recycled content as a relative percentage of the mass of the
intermediate product or of the virgin ferrous inputs. To support comparability across products within
the same category, the JRC recommends using a relative percentage

Table 14. Options for unit of reference

Options unit of Comments/
reference recommendations
Kg of recycled 1- Indicates the total 1- The scope of products is | It may be used in a
mass in the mass of recycled material | very large it will not allow | transitional period. It
product in the product. for comparisons of products | doesn't allow for
with different sizes and | comparison between
characteristics. products of different
sizes.
Relative (%) to 1- It allows for Preferred option
total mass of steel | comparisons of products
in the product with different sizes (if the
same calculation
methodology is used)
2- Approach followed by
the majority of initiatives
and standards.

Source: JRC elaboration

4.7. Feature 7: Point of declaration

In the context of this report the point of declaration is the point at which a calculated value of ReCo
is attributed to a specific mass of product. Figure 10 shows three possible points of declaration
analysed by the JRC and presents the pros and cons of each of the alternatives.

Figure 10. Schematic representation of the options for the point of declaration of recycled content
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Source: JRC elaboration

Point 1 refers to the point where the steel becomes solid, immediately after the steelmaking
process in e.g., EAF or BOF. As reported by stakeholders and experts from the metallurgical industry,
the declaration of recycled content should never be made when the steel is in liquid form, because
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until it solidifies, some material may still be discarded or remelted. Therefore, the ReCo value
should be attributed only when steel is already at its solid stage.

The crude steel produced at point 1 will already have a heat number, as analysed in Section 2.3.2,
which allows assigning the correct amount of recycled material used in each heat for the production
of the resulting crude steel. It is important to highlight that the declaration at point 1 requires
inputs from steps occurring prior to the steelmaking process, which may also imply the addition of
recycled material e.g. iron making.

Paoint 2 in Figure 10 refers to the point where the steel intermediate is already in its final form. The
composition of the steel from each heat will not change in the steelworks. Therefore, the reference
point for the recycled content should always be the first point after solidification (point 1), which is
linked to a unique heat number.

As it will be discussed in section 6, there are different option to average and aggregate the recycled
content according with the chain of custody model used. But in physical terms, it is at point 1 where
the recycled content of the mixture occurs.

Point of declaration 3 refers to the declaration of ReCo to final products and constitutes the point
after the manufacturing of finished products (e.g., a vehicle or a wind turbine). It is out of the scope
of this report to develop the rules for declaration of recycled content of final products. However, in
section 5 the JRC proposes a methodology to aggregate recycled content information and
determine a recycled content at final product level.

The point of declaration will be further discussed in section 6 in combination with the different CoC
models proposed. The option that may guarantee physical presence of recycled content in the
intermediate product is to declare ReCo at point of declaration 1 with the CoC model presented as
option 1 in section 6. However, as referred before (Feature 3) and presented in section 6 other more
flexible options could be analysed.

4.8. Feature 8: Point of measurement

As it will be described in section 5, to determine the recycled content of a product it is necessary to
measure the mass of recycled material (nominator of the formula) and the total mass of that
product (denominator of the formula). In line with the study developed by EUNOMIA for DG ENV on
ReCo of plastics (European Commission et al., 2022), in the next sub-sections, the JRC discusses
different options for points in the steel value chain where these masses can be measured. The
outcomes of this analysis include the information collected in the literature and most important
reports on current practices of the industry.

4.8.1. Point of measurement for the mass of recycled material, nominator of the
recycled content formula:

Figure 11 shows the measurement points the JRC proposes for measuring the mass of recycled
content to be used in the numerator of the recycled content formula described in section 5.
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Figure 11. Points of measurement for the recycled material (nominator of the recycled content formula)
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A critical factor in determine appropriate measurement points for the numerator of the ReCo
formula is the occurrence of material losses during the conversion process after recycled materials
enter the steelmaking process. These losses affect the final recycled material content in the product
and may lead to overestimation if not properly account for (European Commission et al.,, 2022).

Therefore, the measurement point should be the conversion process closest to the finished product
output to avoid unnecessary accounting for losses. This point should be set after all stages of scrap
preparation and cleaning to avoid accounting for impurities in the scrap that do not enter the
melting process.

Figure 11 identifies Point 1 as the input of the melting process in ironmaking (e.g., BF, DRI) and
Paoint 2 as the input of the melting process in steelmaking (e.g., EAF or BOF). These points represent
the moment at which recycled material are blended with primary material. After this point, it is
technically not feasible to identify and measure recycled material inputs, as they are already
incorporated into a homogeneous output steel product. Therefore, no measurement points further
down the supply chain are suggested for further analysis. Points 1 and 2 represent the points at
which it is easiest to measure inputs of recycled materials.

4.8.2. Point of measurement for the mass of the final product (denominator of
the formula):

Figure 12 shows the measurement points analysed by the JRC for the measurement of the mass to
be used in the denominator of the recycled content formula described in Section 5.
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Figure 12. Options for the point measurement of the mass to be included in the denominator of recycled
content formula
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Measurement points 1 and 2 mirror the measurement point 1 previously discussed for the
numerator, representing the inputs into the ironmaking and steelmaking processes. For the
denominator, measurement points 1 and 2 should capture the total mass of all metal inputs
entering the steelmaking process, including both secondary (recycled) and primary materials.

If points 1 and 2 are used as measurement points for both the numerator and denominator, it
means the recycled content is calculated based on input flows to the steelmaking process rather
than on final outputs. This approach reflects the share of recycled materials used in the
steelmaking input mix, not the recycled content present in the finished steel product.

In the next section, we examine in detail the drawbacks and advantages of input-based versus
output-based calculation methods. Notably, the inputs to be considered in the denominator should
refer to the sum of all metal inputs to steelmaking, including scrap at point 2, pig iron, DRI and
ferroalloys. Scrap at point 1 should not be included in the denominator, as it is already accounted
for in the mass of pig iron or DRI.

Measurement point 3 corresponds to the production of crude steel and mirrors the declaration point
recommended by the JRC in Feature 5. This point is considered more appropriate for calculating
recycled content, as losses occurring during the melting stage will have already been accounted for.
After point 3, the proportion of recycled material to virgin material in steel remains constant during
steelworks. Therefore, this proportion should be the same in the material at point 4, to guaranty the
correct assignment of the ReCo at point 4 the information should follow the CoC models discussed
in section 5.

Although the JRC advocates using point 3 as the measurement point for the denominator in the
recycled content formula, supporting output-based calculations as a more accurate method for
determining recycled content, this approach may also introduce regulatory complexity. In particular,
challenges related to traceability and verification (as discussed in the next section) could result in
burdensome requirements for industry stakeholders.

Finally, point 5, in principle, falls outside the system boundaries of the preparatory study on steel
intermediate products, as it relates to finished steel products embedded in final products.
Nonetheless, Section 5 outlines a method proposed by the JRC to aggregate recycled content
information from steel intermediate products used in a final product.
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5. Formula for the calculation of ReCo

This section proposes a formula for calculating the recycled content of steel intermediate products,
drawing on the analyses of key features presented earlier in the report. As previously noted, the JRC
advocates for the recycled content declaration to distinguish and specify information between pre-
consumer and post-consumer materials. Accordingly, two separate formulas are presented: one for
calculating the share of pre-consumer recycled content, and another for post-consumer recycled
content.

Following ISO 14021:2016 the percentage of recycled content general formula should be:
Equation 1. ReCo general formula

mass of pre — consumer recycled material in the product
h total mass of the product

Pre — consumer recycled content

mass of post — consumer recycled material in the product
Post — consumer recycled content =

total mass of the product

Building on these formulas, their application depends on who is making the declaration If the
declarant is the steelmaker producing steel intermediate products, the pre-consumer and post-
consumer recycled content will refer to the recycled material present in finished intermediate
products such as hot-rolled coil, galvanized cold-rolled coil, wire rod, electrical sheet, and stainless
steel.

In contrast, if the declaration is made by the manufacturer of a final product (e.g., a carmaker or
wind turbine manufacturer), the manufacturer must aggregate information on recycled content
received from its steel suppliers, considering the steel content of the final product. The JRC
recommends using the formula established in the standard EN 45557:2020, with proposed
adaptations to the steel sector. Accordingly, the following formula is proposed:

The pre-consumer steel content, ReCopre, should be calculated:

Equation 2. Formula to aggregate pre-consumer ReCo at final product level

Zk Motk X rpre,k

R,re (%) =
pre Zk Motk
Where:
Rore is the pre-consumer recycled steel content of finished product;
Forek is the pre-consumer materials content of the k™ part in the finished product
expressed as a percentage;
Motk is the total mass of the k™ steel part of the finished product.

The post-consumer materials content ReCopost, according to the scope of the assessment (see 4.1),
should be calculated:
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Equation 3. Formula to aggregate post-consumer ReCo at final product level

Zk mtot,k X Tpost,k

Ry, 05t (%) =
post katot,k
Where:
Rpost is the post-consumer recycled steel content of finished product;
Foostk is the post-consumer materials content of the k™ part in the finished product
expressed as a percentage;
Miotk is the total mass of the k™ steel part of the finished product.

Regardless of the declaration point discussed in Feature 7, the ReCo calculation formula should
reflect the actual recycled content present in the steel intermediate product. The most accurate
approach is to base this calculation on the outputs of the steelmaking process. However, as
highlighted in Feature 8, once recycled and primary materials are melted together, it becomes
technically impossible to measure the mass of recycled content directly. This section therefore
evaluates two calculation options: one based on steelmaking outputs and the other on steelmaking
inputs.

5.1. Recycled content calculation based on input of recycled material and
product output of steelmaking process

As described previously, the measurement point for the mass of recycled material is defined just
before the iron or steelmaking process, before the recycled material is melted with the virgin
material. In this case, if the method is focused on steelmaking outputs, it is necessary to
exclude losses during the steelmaking process and compute the melting yield(s) of the
scrap. The melting yield depends on the scrap grade, humidity, contaminants, steriles, scrap size,
melting practices, and melting technology. It is the amount of usable liquid metal recovered after
melting, expressed as a percentage of the original scrap mass (Materials Processing Institute, n.d.).

In line with the 1ISO 20915:2018(E), the EUROFER guidance on recycled content calculations
recognises the necessity to account for scrap losses when calculating recycled content as a
proportion of the steel output. Therefore, the JRC suggests the use of the scrap melting yield to
calculate the mass of recycled materials in the finished steel product according with the following
formulas:

Equation 4. Formula to calculate Pre-consumer ReCo based on recycled material input and product output

Zimpre,i X Ypre,i
total mass of the product

Pre — consumer recycled content =

Equation 5. Formula to calculate Post-consumer ReCo based on recycled material input and product output
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Zi mpost,i X Ypost,i

total mass of the product

Post — consumer recycled content =

Where:
Mpre, is the total mass of the i recycled input.
Yorei is the melting yield of input i.

Yorey Should be considered as the recycling yield of the scrap within in the steelmaking process.

This formula is also recommended by the UK Charity WRAP and was evaluated in their study (WRAP,
2007). As reported in the literature, different scrap grades exhibit varying melting yields. Figure 13
illustrates the range of melting yields for selected scrap grades, which can vary significantly—from
approximately 80% to 94%—depending on the composition and cleanliness of the scrap.

Figure 13. Typical melting yields and ranges for different scrap grades

MELTING YIELD (%)

SCRAP GRADE TYPICAL RANGE
No.1 Bundles 24.0 92-96
No. 1 Busheling 93.0 92-94
Shredded 92.0 85-96
No. 1 Heavy Melting 91.0 20-92
No 1. Heavy Melting 87.5 86-89
No. 2 Bundles 83.5 T9-87
Turnings 80.0 80-85
Home Scrap 93.0 93-94

Source: Maximizing Iron Unit Yield from Ore to Liquid Steel (Part 3) - Melting Practice (Manning and Chevrier, 2020)

The characteristics of scrap that affect steelmaking yield include their cleanliness, density,
homogeneity, surface area to volume ratio, shape, alloy and tramp elements composition. All these
characteristics are typically verified when a scrap load enters a steel production facility, and
decisions are made regarding the suitability of the scrap, its destination, and necessary scrap
preparation/cleaning procedures. One of the major factors influencing the melting yield is scrap
reactivity. Highly reactive scrap can undergo oxidation, corrosion, or other chemical reactions during
the melt, leading to significant losses of the entire process and decreasing the melting yield of both
scrap and virgin material.

For this reason, and as highlighted by several stakeholders, determining the precise melting yield of
scrap is challenging, as it depends on multiple factors, including the melting conditions and the
specific composition of the charge. Moreover, Equations 4 and 5 require calculating the melting
yield for each of the scrap grades used in the steel production, which would significantly increase
the reporting, verification and traceability burden for industry operators. Therefore, while the JRC
acknowledges that the formulas presented in Equations 4 and 5 offer the highest level of accuracy,
to avoid over-regulation and facilitate implementation, the JRC recommends adopting an input-
based calculation method. Should future developments in the sector provide a more practical
means of determining scrap melting or recycling yields, the use of output-based formulas may be
reconsidered.
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5.2. Recycled content calculation based on inputs of steelmaking process

Under this calculation option, the steelmaker is required to declare the recycled content at point of
declaration 1, immediately after steel is solidified (Figure 10). The calculation is based on the inputs
of the iron and steelmaking processes, measured just before the melting of the materials, at
measurement points 1 and 2 (Figure 11).

The calculation should refer only to metallic inputs entering in the process. Non-metallic precursors
such as lime, coke and biobased materials must be excluded from the calculation.

This input-based approach is aligned with current practices in the steel industry and builds on the
methodologies adopted in existing voluntary schemes, such as “ResponsibleSteel” and “Bekeart
standard”. The following formulas are derived:

Equation 6. Formula to calculate Pre-consumer ReCo based on inputs to the steelmaking process

Zi mpre,l,i + Zi mpre,Z,i

Zi mpre,Z,i + Zimi‘ron,i + Zimaloy,i

Pre — consumer recycled content =

Where:

Mpre1, is the mass of the i pre-consumer recycled material input to the iron making
process, this quantity is not added to the denominator to avoid doble counting with
the recycled material in the Pig Iron or the DRI.

Mpre2 is the mass of the /" pre-consumer recycled material input to the steel making
process

Miron; is the mass of the /" pig iron and/or DRI input to the steel making process

Moaioy,i is the mass of the /" alloy element and/or ferro-aloy input to the steel making
process

Equation 7. Formula to calculate post-consumer ReCo based on inputs to the steelmaking process
S Myt + i Mposia
Post — consumer recycled content = L postlt post2t
Zimpost,z,i + Zimiron,i + Zi maloy,i

Where:

Mpost,1,i is the mass of the /" recycled post-consumer recycled material input to the iron
making process, this quantity is not added to the denominator to avoid doble
counting with the recycled material in the Pig Iron or the DRI.

Mpost 2, is the mass of the i recycled post-consumer recycled material input input to the
steel making process

Miron; is the mass of the /" pig iron and/or DRI input to the steel making process

Mooy, is the mass of the /" alloy element and/or ferro-alloy input to the steel making

process
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As it will be explained in Section 6, the choice of chain of custody (CoC) model influences both the
point of declaration and the timeframe applied in the ReCo calculation. The CoC model options,
which are further elaborated in Section 6, are:

- Option 1 - Control blending: the calculation should be done using Equations 5 and 6 and the
ReCo value should be assigned to the steel produced after solidification in each heat and
transmitted to the rest of the value chain.

- Option 2 - Order-level mass balance rolling average: in this case the ReCo value will be an
average of the results of applying Equations 5 and 6 to each heat and it will be this
averaged value that will be transmitted to the costumer.

- Option 3 - Site-level mass balance rolling average of input materials: In this case the ReCo
value is assigned to the mass of steel product produced in the steelmaking site for a given
period. In this case the ReCo is calculated based on all the inputs of to the steel making
process that occur in the same timeframe of the reporting. The measure points remain the
same as the ones specified in Feature 8 and the equations in this case refer to the sum of
inputs to the steelmaking process.

Equation 8. Formula to calculate Pre-consumer ReCo based on inputs to the steelmaking process with site-level mass
balance approach rolling average

ZB(ZL mpre,l,i + Zi mpre,z,i)t
S(Zimpre,Z,i + Zimiron,i + Zimalay,i)t

Pre — consumer recycled content =

Where:

t is the accounting period (timeframe) considered in the CoC model used.

Equation 9. Formula to calculate post-consumer ReCo based on inputs to the steelmaking process with site-level rolling
average

26(21 mpost,l,i + Zi mpost,Z,i)t
(t)(Zimpost,Z,i + Zimiron,i + Zimaloy,i)t

Post — consumer recycled content =

Where:

t is the accounting period (timeframe) timeframe considered in the CoC model used.

Table 15. Options to consider a calculation of ReCo based on inputs or outputs

Options Inputs or
Outputs
Inputs to the melting
process steel making
process (RC = mass of
metal recycled inputs /
mass of metal inputs)

Pros

1- Simpler measurements
and verification process

2- Already adopted by
some stakeholders

3- Steel makers systemati-
cally gather production
documentation that allows
for traceability and verifi-
cation.

Cons

1- It does not provide the true
value of recycled content in
the finished product only the
proportion of recycled mate-
rial in the inputs

2- The 1SOs and EN stand-
ards analysed report RC re-
ferring to the outputs

Comments/ rec-
ommendations
Due to the difficulty
of knowing pre-
cisely the recycling
yield the JRC rec-
ommends the use

of this approach.

Outputs to the melting
process RC = (mass of
recycled material in

1- It provides the value of
recycled content in the fin-
ished intermediate product

1- It requires the knowledge
of the recycled material

If future research
and development in
the sector reveals
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the final product /
mass of finished prod-
uct)

2- It follows the analysed
ISOs and EN standards and
it is coherent other initia-
tives and policy actions on
RC targets.

losses during the melting
process.

2- Implementation may lead
to over regulation.

2- Verification process may

an easier way to de-
termine scrap melt-
ing vyield this ap-
proach may be fol-
lowed.

be more difficult than the
previous option.

Source: JRC elaboration
6. Chain of custody (CoC) models

The chain of custody model refers to the approach taken to control inputs and outputs and
associated information in a particular chain of custody system (ISO, 2020). Several CoC models
exist, ranging from strict physical separation to purely administrative tracking. It is relevant to
mention that these approaches were originally developed for food crops or other bio-based
materials and now are applied to other sectors (Commission 2022).

The international standard ISO 22095:2020 describes five main approaches:
- Identity preserved
- Segregation
- Controlled Blending
- Mass Balance
- Book & Claim

Figure 14 illustrates these five CoC models. The first three models—Identity Preserved, Segregation,
and Controlled Blending—require physical separation of materials at each stage in the supply chain.
These approaches ensure that the declared recycled content is physically present in the final
product. In contrast, the Mass Balance and Book and Claim models rely on administrative tracking
mechanisms, which allow recycled content to be allocated to products without requiring physical
presence.

The choice of CoC model has practical implications for traceability, implementation complexity,
and cost. CoC models can be placed on a ‘spectrum’ of flexibility and traceability, with identity
preserved the least flexible (but highest in traceability), followed by segregation, controlled
blending, then mass balance, with book-and-claim the most flexible (but lowest in traceability)
(SBTi, 2025). Models requiring physical separation offer higher levels of material assurance but are
generally more costly and logistically demanding to implement. On the other hand, models based on
administrative tracking, such as mass balance or book & claim, offer greater flexibility and
scalability, particularly in complex production environments, but may require robust data
management systems and clear communication to avoid misunderstandings about the actual
recycled content in individual products.

Nevertheless, it is equally important to clearly determine which claims the system intends to enable
its users to make when selecting an appropriate CoC model. The chosen approach should align
with and support the objectives outlined in section 1.1 of this report.
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Figure 14. Chain of Custody Models
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Source. Study to develop options for rules on recycled plastic content for the implementing act related to single-use plastic
bottles under Directive (EU) 2019/904 (European Commission et al, 2022)

Identity preserved

This approach is defined in 1ISO 22095 as the “chain of custody model in which the materials or
products originate from a single source and their specified characteristics are maintained
throughout the supply chain”. It constitutes the most stringent model — materials from a single
certified source are kept completely separate throughout. It is the most stringent CoC model,
requiring that certified materials be kept entirely separate from non-certified materials at all
stages, ensuring that the final product can be directly linked to a specific, traceable source.

Segregation

This approach is defined in ISO 22095 as the “chain of custody model in which specified
characteristics of a material or product are maintained from the initial input to the final output”. The
standard states that “Addition of material with different characteristics and/or grade to the input is
not allowed; and, commonly, material from more than one source contributes to a chain of custody
under the segregated model”. In practical terms, under this model, certified material can be mixed
with other material of the same certification status but not with uncertified material. This ensures
that products labelled as containing recycled content are physically made from certified recycled
inputs. To comply, all actors in the chain must ensure that certified materials remain physically
separated and clearly identifiable throughout production, storage, and transport. (ISO, 2020).
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Controlled Blending®*

This approach is defined in 1ISO 22095 as “chain of custody model in which materials or products
with a set of specified characteristics are mixed according to certain criteria with materials or
products without that set of characteristics resulting in a known proportion of the specified
characteristics in the final output”. This hybrid model allows certified and non-certified inputs to be
mixed in defined proportions. Each output contains some certified content (not 100%), typically
above a minimum threshold. This guarantees every batch of steel has a known percentage of
recycled or certified material. Controlled blending is less common in formal standards but may be
used internally by companies to ensure a certain amount of recycled content in every product.

This approach requires that steel with specific characteristics shall be processed during a specific
timeframe, accompanied by volume reconciliation, meaning that the ratio of certified-to-non-
certified inputs entering the process must be closely tracked and documented so that the proportion
of certified content in the output batch can be accurately calculated and verified.

Mass Balance

This approach is defined in 1ISO 22095 as “chain of custody model in which materials or products
with a set of specified characteristics are mixed according to defined criteria with materials or
products without that set of characteristics”. This means that certified and non-certified material is
mixed freely, but an accounting system ensures that the amount of certified output does not exceed
the certified input. In other words, it is a bookkeeping system that preserves the overall balance of
recycled material entering and leaving the system. This approach gives flexibility in large, integrated
operations where complete separation is impractical. As controlled blending, it requires volume
reconciliation.

There are two methods for implementation. The rolling average percentage method, which uses
fluctuating proportion of input bearing specified characteristics entering the organization over a
defined claim period, allowing a claim of an average percentage to be made for the output over the
claim period. The credit method is applicable when two or more types of input are used in the
material or product. The mass of certified materials in the output shall correspond to the mass of
certified materials used as input, taking into account conversion factors. For each product the
organisation shall carry out a credit account for each type of input used for an output claim,
ensuring it does not result in a negative balance during the accounting period (Pierri et al., 2025).

In addition, the mass balanced may be applied at three levels: batch, site and group. The ability to
audit is stronger with batch, then decreases for site, then decreases further for group level, so this
is a significant distinction (ISEAL Alliance, 2016).

The mass balance with credit method has been excluded from consideration in the context
of recycled steel content declaration, as it does not guarantee the presence of physical recycled
content in each final product (ISEAL Alliance, 2016). Further elaboration on the reasons to be
excluded are presented in the following section “Book & Claim”.

Similarly, group-level mass balance has been discarded as a viable option due to the
significant risk of resource shuffling. In this scenario, third-country steel producers could place

24 Also referred as “single percentage method” (1SO, 2020)
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high recycled steel content products into the EU market to comply with the regulation while directing
larger volumes of low recycled steel content products to other markets. This practice would undermine
the environmental integrity of recycled content claims and undermine the effectiveness of the ESPR
for iron and steel products.

Book & Claim*

This approach is defined in 1ISO 22095 as “chain of custody model in which the administrative
record flow is not necessarily connected to the physical flow of material or product throughout the
supply chain”. This constitutes the most flexible model, where physical product flows and
sustainability claims are decoupled. It is frequently used in sectors such as electricity supply, where
it is difficulty to keep separate the certified material from the non-certified.

Producers earn certificates for the recycled content embedded in their steel intermediates;
downstream users can buy these certificates to claim an equivalent amount of recycled content,
regardless of the actual recycled content of the steel they receive. This system relies entirely on a
trusted credit trading system since there is no physical traceability.

Under this approach companies can buy or trade certificates for recycled content, decoupled from
the physical flow of materials. While this model offers maximum flexibility, it has critical
limitations for credibility and traceability. Key reasons to exclude it include:

- Credibility and consumer trust: there is no way to guarantee the physical presence of
recycled content in steel intermediate products. This traceability option would undermine
consumer confidence. Regulators have raised concerns that companies might meet recycled
content targets on paper by purchasing credits instead of actually using recycled steel.

- Fraud and greenwashing risk: when decoupling physical recycled content and claims, the
risk of fraud and double-counting increases due to the challenges to track and verify the
presence of recycled content throughout the steel supply chain. In a book-&-claim system, a
certificate is only as reliable as the issuing process; any weaknesses can be exploited,
leading to false claims about recycled steel content. This is especially relevant for high-
volume commodities like steel, where robust audit trails are needed to prevent misuse.

- Disincentive to upgrade scrap quality: This model weakens the economic and
regulatory signals needed to improve scrap quality. A significant share of available steel
scrap is currently unsuitable for high-performance applications (e.qg., automotive-grade flat
products) due to contamination with tramp elements such as copper. Without a requirement
for physical traceability, there is little incentive to invest in advanced sorting and processing.
In practice, low-quality scrap could be used in long products, while recycled content credits
are claimed in flat products, undermining both transparency and efforts to increase
circularity in demanding applications.

For these reasons, trusted certification schemes do not favour this approach. Book-and-claim is
generally seen as too opaque and it is not supported for recycled content traceability under
frameworks like Australia’s national standard (DCCEEW, 2023) and ResponsibleSteel

25 Also referred as the “certificate trading model” or “credit trading” (IS0, 2020)
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(ResponsibleSteel, 2024). Furthermore, most of EUROFER’s members are reported not to support
this approach.

In conclusion, this approach has been early discarded as a valid model to be implemented
and it will not be considered as an applicable option.

6.1. Chain of custody model options for recycled steel content claims

This section provides recommendations on the applicability of chain of CoC models at various
stages of the steelmaking process. It is important to note that not all CoC models defined in I1SO
22095:2020 can be practically applied at every stage of the value chain, due to the technical
characteristics of steel production and the way materials are handled and transformed. The
selection of an appropriate CoC model must therefore consider both process constraints and
point of declaration. It is generally considered that the CoC model selected would reflect the one
applied at the level of the actor with the highest process constraints.

In this section we will address different CoC models for different actors: suppliers of input
materials, steelmakers and ferrous metal processing industries.

6.1.1. Suppliers of input materials

In steelmaking, raw materials are typically grouped into two categories: virgin inputs (such as iron
ore, pig iron, or direct reduced iron) and secondary inputs (primarily ferrous scrap). These two
streams are typically handled and stored separately due to their differing physical and chemical
characteristics, as well as their distinct functions in the metallurgical process. This type of
segregation is standard operational practice in both BF-BOF and EAF routes, serving primarily to
maintain process control and product quality.

However, within each category, materials are usually aggregated from multiple sources. In
particular, scrap is collected from a variety of post-consumer and industrial waste streams, sorted
by technical specification, and then consolidated for remelting. As a result, it is technically
unfeasible to maintain traceability at the source level, making identity preserved model
impractical.

A less stringent approach, as the segregation model, is feasible to implement. As illustrated in
Figure 15, virgin and secondary materials—although aggregated from multiple sources—should be
handled and stored separately due to their different properties and roles in the metallurgical
process. This upstream segregation, which is standard practice in steelmaking, ensures controlled
input composition prior to melting. Even though the materials within each category may be mixed
by origin, maintaining separation between virgin and recycled streams up to the furnace allows for
greater process control and supports accurate recycled content declarations.
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Figure 15. Exemplary scheme of the segregation model for input materials
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6.1.2. Steelmakers

In steelmaking, particularly during melting in a BF, BOF, or EAF, virgin materials (e.g. iron ore, DRI)
and secondary materials (e.q. ferrous scrap) are fully melted and chemically transformed into
a homogeneous molten steel. At this point, their physical and chemical identities are irreversibly
combined. Once inputs are mixed in the heat, it becomes technically impossible to distinguish
or segregate which portion of the final product originated from recycled versus virgin sources.
Even if segregation is applied upstream (e.g. by separating scrap and virgin iron in storage), this
distinction is lost at the point of melting. Even if upstream segregation is applied (e.g. by storing
scrap and virgin iron separately), this distinction is eliminated during melting.

Given these technical constraints, three practical CoC model combinations can be applied during and
after the steelmaking stage:

1. Option 1: Control blending

2. Option 2: Site-level mass balance rolling average of heats

3. Option 3: Site-level mass balance rolling average of input materials
Option 1: Control blending

As discussed in previous sections, due to the technical nature of steelmaking, where all input
materials—whether virgin (e.g. iron ore, DRI) or secondary (e.g. scrap)—are fully melted and
homogenized in the furnace, controlled blending is the only option with the highest
traceability applicable at the heat level.

To enable a controlled blending model, prior physical separation of input materials is a
necessary condition. Virgin and recycled inputs must be stored, handled, and transported separately
until the moment they are charged into the furnace. This upstream segregation, which is a common
practice in the steel industry, ensures that the steelmaker can calculate the recycled steel content of
each heat based on the known proportions of scrap and virgin materials used.

Once the heat is produced, the recycled content is calculated at the first solid state following the heat
(with further details provided in Sections 5, Equation 5 and 6). The recycled content claim may then
be extended to the product level, provided that traceability is ensured throughout all downstream
stages of the value chain. This is commonly achieved through reliable identification systems, such
as heat numbers or barcodes, which link each product back to its corresponding heat. As a result,
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the recycled content claim, originally established at the heat level, can be carried forward through
documentation, such as the Mill Test Certificate (MTC), even if physical separation is not
preserved after crude steel.

Figure 16 illustrates this approach, showing the segregation of inputs prior to melting, controlled
blending at the heat level, and the transfer of claims through an identity preserved model to
downstream batches and products.

Figure 16. Exemplary scheme of Option 1

Supplier Steelmaker

Iron ore/sponge iron source a \ @
) 4 / ( i 7
/

Iron ore/sponge iron source b v /
o b K
/ 0/ \\
// © .
N / N\
Scrap source a Q ~ S N\
b 4

Scrap source b

CONTROLLED
SEGREGATION BLENDING

L Red: virgin raw materials; Light blue: recycled materials (scrap)

Source: JRC elaboration

Option 2: Order-level mass balance rolling average

A more flexible alternative is the application of an order-level mass balance approach, which
combines a controlled blending approach up to the intermediate product (e.g. HRC like
illustrated in Figure 17) with a rolling average calculation applied at the level of customer
orders. In this model, the recycled content is initially determined for each intermediated product
based on the controlled blending of virgin and recycled inputs used in the corresponding heat. It is
important to highlight that all products contained in an order need to be delivered from
the same site.

Rather than maintaining full traceability from individual heats to specific intermediate product, this
approach aggregates product’s ReCo at the level of a customer order, which becomes the system
boundary for applying the mass balance. A customer order typically consists of multiple products
that may originate from different heats. The recycled content declared for the order is then
calculated as the weighted average of the recycled content of all included products.

While this model does not preserve heat-specific or product-specific claims in the final declaration,
it ensures that the total ReCo claimed for the order does not exceed the total verified
recycled input used to produce the included products. This allows steelmakers to retain a
reasonable level of traceability while gaining flexibility in logistics and inventory management.

Figure 17 illustrates this model: input materials are segregated and blended until the melting stage;
intermediate steel products are then manufactured with a defined recycled content, calculated based
on the material inputs to the heat; finally, a mass balance is applied across products within the
customer order to determine the declared recycled content.
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Figure 17. Exemplary scheme of Option 2
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Option 3: Site-level mass balance rolling average of input materials

This third option introduces a site-level mass balance model where the recycled content is
calculated as an average of input materials for a specific timeframe. Unlike Option 1 and 2,
where each heat’s recycled content is calculated individually and then averaged across outputs,
Option 3 uses a more aggregate input-based formula. The recycled content claim is derived from
the total quantity of secondary (e.g. scrap) and virgin materials used across the site during
a defined timeframe, typically 12 months.

In this approach, no individual traceability of each heat is maintained, and the point of declaration
shifts to the organisational level—that is, the claim reflects the average recycled content
across the site’s entire steel production during the accounting period. This value is then uniformly
applied to all eligible products, regardless of the specific inputs used in each products’ manufacturing
process. The formula used for calculation differs from the two previous options and is presented in
Section 5.

This approach simplifies operational implementation and reduces administrative burden, especially
for large integrated sites with complex and continuous production flows. However, it offers lower
granularity and traceability than Options 1 or 2, and requires robust input material tracking
and inventory control to ensure that the total declared recycled content does not exceed actual
secondary inputs.

Figure 18 illustrates this model, showing segregation of materials upstream, two steel heats with
different scrap contents, and a uniform recycled content value of 61% applied to all downstream
products (e.g. HRCs) as the outcome of the site-level calculation.
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Figure 18. Exemplary scheme of Option 3
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Summary and comparison of options

Table 16. Summary of CoC model options for steelmakers

Options unit of
reference
Option 1: Con-
trol blending -
point of decla-

ration “1st
solid state af-

Pros

Supports physical at-
tribution of ReCo
claims

High data granularity
and quality assur-
ance

Cons

- Involves higher complex-

ity in terms of traceabil-
ity, as segregation up to
the blending point needs
to be ensured

Higher administrative

Comments/ recommenda-
tions

If the physical presence of
the claimed attribute must be
guaranteed, this approach
represents the most appropri-
ate option. It offers the best
balance between traceability,

Order- level
mass balance
rolling average

inventory manage-
ment at customer or-
der level

ter heat” ) - ;
Backed by most of and reporting cost for credibility, and technical fea-
the EUROFER mem- those companies that do | sibility. Additionally, it is well
bers not have information aligned with the objectives of
systems put in place. the ESPR framework, which is
product-centred, providing
the most robust ReCo claim
with physical and documen-
tary traceability.
Option 2: - It allows for flexible Heat-specific traceability | This option does not fully en-

is lost at product level.
ReCo claims are aver-
aged at order level and
not tied to individual
products, therefore,
physical relationship be-
tween the ReCo

sure the physical presence of
the claimed recycled content
in the final product. However,
it provides a practical balance
between traceability and op-
erational flexibility. Under this
approach, only products




attributed and the prod-
uct may be lost.

issued within the same cus-
tomer order—typically shar-
ing similar characteristics and
expected ReCo—would be
subject to a rolling average
calculation..

level mass
balance rolling
average —
point of decla-
ration “site”

Option 3: Site- |-

It does not require to
report the ReCo by
heat.

It allows for flexible
inventory manage-
ment and production
planning

Lowest administrative
and reporting burden
Useful for High-vol-
ume or continuous op-
erations with limited
traceability needs

There is no heat-specific
traceability

ReCo claims are averaged
at the site level and not
tied to individual prod-
ucts, therefore, Physical
relationship between the
ReCo attributed and the
product may be lost
Requires robust input-
output accounting to
avoid overclaiming

Lower credibility and con-
sumer trust

This option does not guaran-
tee the physical presence of
the claimed attribute in the
final product. While it offers
operational flexibility, it com-
promises the credibility and
environmental integrity of the
ReCo claim.

Source: JRC elaboration

These options should be further assessed as part of the impact assessment to evaluate and
compare their implementation costs, benefits, and potential implications for the actors across the

value chain.

6.1.3. Ferrous metal processing industries

Ferrous processing industries apply a wide range of manufacturing methods, such as hot rolling,

cold rolling and drawing of steel. These companies typically purchase semi-finished steel products
(e.g. slabs, blooms, billets, or ingots) and process them through diverse production lines to obtain a
broad variety of finished steel products with distinct properties and applications (Aries et al., 2022).
These companies typically act as intermediaries between steelmakers and downstream product
manufacturers.

It is important to note that the CoC model originally applied by the steelmaker must remain
consistent throughout the downstream value chain. Once a mass balance or controlled
blending model is used at the steelmaking stage, it is not possible to switch to more stringent
segregated model further downstream, as the material has already been mixed and its physical
identity cannot be re-established. Therefore, the traceability of the recycled content claim must be
managed under the same CoC model used by the steelmaker, whether the option chosen (controlled
blending or mass balance).

The recycled content claim established by the steelmaker can be transferred downstream to ferrous
metal processing industries, as semi-finished steel products are typically delivered with a MTC with
a heat or cast number associated and other supporting documentation. Provided that appropriate
traceability systems (e.qg. batch tracking, barcoding, or digital labelling) are in place, the claim can be
reliably maintained through subsequent processing stages. Figure 19 illustrates this process.
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Figure 19. Exemplary scheme of claim transfer between steelmakers and ferrous metal processing industries
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6.2. Chain of custody system requirements

The implementation of a steel recycled content declaration requires a robust chain of custody
management system to ensure that recycled content is accurately tracked, and that verifiable
information is available at each stage of the value chain, throughout the product’s life cycle.

The chain of custody system operationalises the chosen CoC model by establishing the procedures,
tools, and responsibilities needed for its application, enabling information associated with the
characteristic of a product to be shared among various actor along the chain of custody. Typically,
such a system includes (ISEAL Alliance, 2016):

e arecognised standard that defines the rules and terminology,

e a monitoring mechanism to ensure compliance,

e in some cases, an associated reporting platform, often digital, for documentation and verifi-
cation (usually online)

Hereafter we introduce the minimum requirements that the system must put in place to be effective.

6.2.1. Organisational coverage

The organisations active in the CoC are:

- Steelmakers (primary and secondary steel producers)
- Ferrous metal processing industries (e.g. hot rolling mills, galvanizers, etc.)

These core actors must maintain a documented system that maps their inputs, outputs, associated
heat or batch identifiers, as well as each physical site involved (e.g. production sites), ensuring full
visibility across their segment of the chain.

Other parties relevant to the CoC ecosystem—though not necessarily part of the direct chain—include:

- Suppliers of raw materials, including suppliers of virgin materials and secondary materials
(scrap)

- Customers (downstream sectors which buy steel intermediate products)

- Verifiers & Certifiers

- Customs Authorities

- National Market Surveillance Authorities
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While these parties do not operate the CoC directly, they rely on and support the integrity of CoC
information for verification, regulatory compliance, and procurement purposes.

6.2.2. Boundaries for intermediate steel products:

Depending on the degree of vertical integration in the steel manufacturing process, two distinct
system boundary scenarios apply:

- Scenario 1 - Fully integrated steelmaker
- Scenario 2 - Steelmaker + Ferrous metal processing industry

In Scenario 1 (Figure 20), the boundary encompasses a single entity’s operations and gives the
steelmaker full responsibility for tracking inputs, outputs, and recycled content throughout their
facility. The steelmaker controls the full manufacturing chain—from raw material inputs to the
output (semi-finished or finished steel products to be place in the EU market), ensuring internal
traceability.

Figure 20. System boundary - Steelmakers
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Source. JRC elaboration based on ResponsibleSteel International Chain of Custody Standard (ResponsibleSteel, 2024)

By contrast, Scenario 2 (Figure 21) illustrates a distributed production model shared between a
steelmaker and downstream ferrous metal processors. In this case, the steelmaker output (finished
steel products to be place in the EU market) is bought by a separate ferrous metal processing
facility, which further process the products. Each organisation operates its own internal traceability
system, yet the system boundary includes both actors: any transfer point between them must
preserve the continuity of the CoC system and ensure unopened tracking of recycled content across
organisations.

Figure 21. System boundary — Steelmakers + Ferrous metal processing industries
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In both models, it is essential that the CoC boundary is clearly defined and documented to include
all relevant actors and sites. Handover procedures must be formalised between parties to maintain
the integrity of traceability. This ensures that irrespective of vertical integration or shared
manufacturing, recycled content declarations remain credible and verifiable.
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6.2.3. Geographical area

The geographical area needs to be established.

Table 17. Geographical area requirements by CoC model

CoC model Requirement

Controlled blending

The organisation should determine the specific
heat in which the materials are mixed.

Order-level mass balance rolling average The organisation should determine the specific

site within which the products are mixed

Site-level mass balance with rolling average The organisation should determine the site

within which the materials are mixed

Source. 1SO 22095~ Chain of custody — General terminology and models (ISO, 2020)

6.2.4. Accounting period and volume reconciliation

Products with a specific characteristic shall be processed over a specific accounting period or

timeframe.

Table 18. Accounting period requirements by CoC model

CoC model _Requirement

Controlled blending

Materials or products with specified characteristics shall be processed over a spec-
ified timeframe. The incoming percentage of controlled blending input shall be
known beforehand in order to determine the percentage of conforming output
before delivery. The ratio determines the delivered percentage of controlled blend-
ing output per contained volume.

Order-level mass
balance rolling av-
erage

The organisation should determine the timeframe within which the products are
mixed. A period of 12 months is usually considered. The larger the volume recon-
ciliation period in a mass balance system, the weaker the physical connectivity
between specified characteristics and material (ISEAL Alliance, 2025)

The inputs and outputs shall be balanced. The organization shall ensure a zero or
positive balance within the balancing period. The organization shall provide evi-
dence that volumes of material or products with specified characteristics supplied
to customers are balanced with the volumes bought by the organization with the
same specified characteristics.

Site-level mass
balance with rolling
average

The organisation should determine the timeframe within which the materials are
mixed. A period of 12 months is usually considered. The larger the volume recon-
ciliation period in a mass balance system, the weaker the physical connectivity
between specified characteristics and material (ISEAL Alliance, 2025)

The inputs and outputs shall be balanced. The organization shall ensure a zero or
positive balance within the balancing period. The organization shall provide evi-
dence that volumes of material or products with specified characteristics supplied
to customers are balanced with the volumes bought by the organization with the
same specified characteristics.

Source. ISO 22095- Chain of custody — General terminology and models (1SO, 2020)

6.2.5. Documented information:

Each actor involved in the chain of custody should maintain complete, accurate, and up-to-date
documented information that demonstrates the organisation’s compliance with all applicable chain
of custody requirements (Bekaert, 2024).

This includes as a minimum:
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- Aclearly defined scope and objectives of the documented information

- Designation of personnel responsible for implementing the CoC model, including a
description of their roles.

- Documentation necessary for the implementation and operation of the CoC model.

- Records of all relevant transactions, which must enable verification of the CoC system at an
appropriate level. These records should identify the materials or products concerned and
describe their physical flow where applicable.

This documented information may take the form of written documents and procedures and/or be
managed through automated controls supported by electronic systems.

According to the standard ISO 22095, organisations are required to establish and maintain such
documented information to demonstrate conformity with all applicable aspects of the CoC model.
Additionally, relevant external information—provided by third parties or other stakeholders—should
be identified if it is necessary for planning, operating, or managing the chain of custody system.

For the control of documented information, the organization shall at least define (IS0, 2020):

a. distribution, access, retrieval and use;

adequate protection (e.g. from loss of confidentiality, improper or malicious use, or loss of
integrity);

storage and preservation, including preservation of legibility;

change(s) in versions;

retention time and disposal (considering e.g. confidentiality);

who in the organization authorized any changes in version.

o

moan

7. Verification and certification

Following Article 5(12) of the ESPR Regulation, each ecodesign requirement must be verifiable. This
requires that appropriate means of verification—whether through direct checks of the product or on
the basis of technical documentation—are clearly defined and can be applied in a consistent and
enforceable manner across Member States.

Lesson learned from (CRP)

The revised Construction Products Regulation (CPR) provides a relevant reference framework for the
harmonisation of verification processes for non-observable and data-intensive product
characteristics, including environmental and circularity-related parameters, once such
characteristics are specified in harmonised technical specifications or Commission acts. Under the
CPR, conformity with declared product performance is ensured through a structured ex-ante system
combining harmonised technical specifications, manufacturer obligations, and third-party
involvement where required, rather than through ex post technical reassessment by market
surveillance authorities.

The core elements of the CPR verification architecture are set out in Annex IX, which establishes

the Assessment and Verification of Constancy of Performance (AVCP) system applicable to
construction products. The AVCP system defines how declared performance is assessed and verified
prior to placing products on the market, and how responsibilities are allocated between
manufacturers and notified bodies. A concise overview of the AVCP system and its main features is
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provided in Box 2. In essence, the reliability of declared performance under the CPR is ensured
primarily through:

e harmonised assessment and calculation rules;
e structured factory production control;

e third-party involvement by notified bodies where necessary to ensure credibility and
comparability of declared data.

Within this framework, the role of market surveillance authorities is focused on verifying the
presence, completeness, and formal validity of declarations, certificates, and accompanying
technical documentation, in accordance with the applicable AVCP system.

Box 2. Assessment and Verification of Constancy of Performance (AVCP) under the CPR

Annex IX to the Construction Products Regulation (CPR) establishes the system for the Assessment and
Verification of Constancy of Performance (AVCP) applicable to construction products. The AVCP system
determines how the performance of a construction product with respect to its declared characteristics is
assessed and verified prior to placing the product on the EU market.

The AVCP framework is based on the principle that manufacturers are responsible for declaring product
performance, while the level of third-party involvement varies depending on the nature of the product and
the characteristics concerned. The annex describes for five AVCP systems, which differ in the allocation of
tasks between manufacturers and notified bodies.

Across all AVCP systems:

— manufacturers are required to establish and maintain factory production control (FPC) to ensure the
constancy of product performance;

— performance is declared through the Declaration of Performance (DoP), supported by the required
technical documentation;

— conformity with the declared performance is demonstrated prior to placing the product on the market.

Depending on the applicable AVCP system, notified bodies may be required to carry out specific tasks, such
as:

— assessment of product performance;
— initial inspection of the manufacturing plant and factory production control;
ongoing surveillance, assessment, and evaluation of factory production control.

The AVCP system provides a harmonised EU framework that ensures the credibility, comparability, and
enforceability of declared product performance, while allowing proportionality in the level of third-party
involvement. Market surveillance authorities are intended to rely primarily on the outputs of the AVCP
system—such as declarations, certificates, and technical documentation—when performing compliance
checks, rather than re-performing the technical assessment of declared characteristics.

Implications for recycled-content verification under the ESPR

In view of the complementary scope between the ESPR and the Construction Products Regulation
for steel products placed on the EU market as construction products, the verification system for
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recycled content under the ESPR should be aligned with the CPR verification architecture. Such
alignment is necessary to avoid duplication of conformity assessment procedures, ensure legal
coherence across EU product legislation, and facilitate effective enforcement by market surveillance
authorities.

— rely on ex ante verification of declared performance, rather than ex post technical reassessment
by market surveillance authorities;

— ensure that the roles and responsibilities of manufacturers, third-party bodies, and authorities
are consistent with those established under the CPR AVCP system;

— avoid the creation of parallel or stand-alone verification schemes that would duplicate or
conflict with CPR conformity assessment procedures.

Recycled content constitutes a non-observable characteristic that cannot be verified through
physical inspection of the product and relies on upstream data, allocation rules, and chain-of-
custody assumptions. Such characteristics cannot be meaningfully assessed through ex post checks
by market surveillance authorities acting under product safety and compliance mandates alone.

Consistent with the CPR framework, the ESPR verification system for recycled content should
therefore rely primarily on structured manufacturer obligations and proportionate third-party
verification, with market surveillance authorities relying on the resulting conformity documentation
for enforcement purposes. While manufacturer self-declaration may remain part of the verification
system, reliance on pure self-declaration alone would be insufficient to ensure credible and
enforceable recycled-content claims for steel. The introduction of third-party verification of declared
recycled-content values—at least for the validation of calculation methodologies and chain-of-
custody arrangements—should therefore be considered. This would enhance data reliability,
improve comparability across Member States, and allow market surveillance authorities to rely on
conformity documentation rather than attempting to verify complex content calculations ex post.

In practice, well-established industry reporting and certification schemes already exist in the steel
sector (see Chapter 2.3). These schemes typically rely on supplier documentation checks or third-
party certification combined with chain-of-custody methods to substantiate recycled-content
claims. These schemes typically rely on supplier documentation checks and, in some cases, third-
party certification combined with chain-of-custody approaches to substantiate recycled-content
claims.

8. Conclusions & Recommendations

The reporting of recycled content (ReCo) in iron and steel products is increasingly adopted across
the industry, primarily through Environmental Product Declarations (EPDs) or company-led voluntary
initiatives. The input data collected for ReCo reporting is closely linked to the life cycle inventory and
serves as a critical component in calculating the product carbon footprint. However, despite its
growing uptake, there is currently no harmonised EU-wide approach to ReCo calculation and
verification, which undermines data comparability and the credibility of claims across the steel
value chain.

The lack of harmonisation manifests in several key methodological differences observed among
steel producers:

¢ Inclusion of internal/home scrap: Some companies include internal scrap (i.e. internal
returns reused within the same process) in their recycled content calculations, while others
exclude it following ISO and EN guidance.
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e Chain of custody (CoC) models: A variety of CoC approaches are used, including
segregation, controlled blending, and mass balance. These offer different levels of physical
traceability, and their use is not currently standardised.

e Verification and certification: Verification approaches range from unverified self-
declarations to externally audited certifications by recognised third-party bodies.

This heterogeneity limits the comparability and robustness of ReCo declarations and creates a
fragmented landscape for downstream users and regulators seeking to rely on consistent and
trustworthy information.

Yet, the willingness of many companies to engage in ReCo reporting reflects the strategic and
environmental importance of this indicator, and the need for reliable data to support circularity
goals and carbon reduction strategies. As such, the current momentum offers a timely window for
regulatory alignment.

The ESPR provides a pivotal policy opportunity to establish harmonised requirements for recycled
content declaration at the EU level. In designing harmonised requirements for recycled content, a
range of implementation options can be considered. These vary in terms of traceability strength and
practicability of implementation, creating a spectrum between more ambitious and more readily
deployable solutions. The selection of a suitable approach will depend on the specific product group,
the maturity of industry systems, and the desired policy objectives (e.g. robustness vs. feasibility).

To support the implementation of harmonised ReCo requirements under the ESPR, regardless the
approach taken under the ESPR, the JRC recommends the following:

e Standardise calculation rules and system boundaries, particularly regarding the
treatment of home scrap, the definition of recycled inputs, points of declaration and
measurement, among others.

The JRC recommends that a recycled content declaration of steel intermediate products
should include separate information on recycled pre-consumer material and post-consumer
material. After analysing the existing standards and consulting with stakeholders, the JRC
recognises that the best approach to calculate the ReCos of pre and post-consumer
material is to consider the inputs of the steel making process.

However, distinguishing between pre- and post-consumer scrap presents significant
traceability challenges, particularly because the scope of ESPR is limited to intermediate
iron and steel products and does not extend upstream to scrap suppliers or recyclers. As a
result, ensuring accurate and verifiable classification of scrap origin may be difficult in
practice. Alternatively, this disaggregation may be fulfilled in the future through
complementary policy measures with wider scope, such as the ELV Regulation.

o Adopt consistent chain of custody models for tracking recycled content, limiting the use
of low-assurance models (e.g. book and claim) and prioritising approaches with physical
traceability (e.g. segregation or mass balance with reconciliation);

o Define minimum verification criteria, distinguishing between levels of assurance (e.q.
self-declaration, third-party certification) depending on regulatory needs;

e Support industry implementation by developing dedicated technical guidance and specific
European standard aligned with existing international standards, detailing all necessary
elements for the robust and harmonised declaration of recycled content in iron and steel
products;
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o Ensure compatibility with Digital Product Passports, so that ReCo data can be digitally
exchanged and verified across supply chains.

Box 3. Recommended formula to calculate Pre and post-consumer ReCo based on inputs to the steelmaking process

Pre — consumer recycled content = ZiMpreti + LiMprezs
Zimpre,Z,i + Zimirun,i + Zimaloy,i

Where:

Mpreltli is the mass of the i pre-consumer recycled material input to the iron making
process, this quantity is not added to the denominator to avoid doble counting with
the recycled material in the Pig Iron or the DRI.

Mpre2i is the mass of the i"" pre-consumer recycled material input to the steel making
process

Miron,i is the mass of the i pig iron and/or DRI input to the steel making process

Post — consumer recycled content = R Ve
Zimpost,z,i + Zimiron,i + Zimaloy,i

Where:

Mpost. 1, is the mass of the /" recycled post-consumer recycled material input to the iron making
process, this quantity is not added to the denominator to avoid doble counting with the
recycled material in the Pig Iron or the DRI.

Mpost 2, is the mass of the /" recycled post-consumer recycled material input input to the steel
making process

Miron,i is the mass of the it pig iron and/or DRI input to the steel making process

Mooy, is the mass of the /" alloy element and/or ferro-alloy input to the steel making process

Error! Reference source not found. illustrates six possible implementation options for declaring
recycled content in steel intermediate products, ranging from the most robust (third-party verified
declarations based on controlled blending with physical traceability) to the least stringent claim
(self-declared claims based on site-level mass balance). These options vary in their degree of
traceability strength, credibility of the claim, and flexibility and practicability.

Throughout this report, the pros and cons of each approach have been analysed, including their
implications for physical traceability, operational complexity, and alignment with the objectives of
the ESPR. Each option comes with distinct trade-offs. For example, options based on site-level mass
balance offer operational flexibility but may lack credibility and physical linkages to the claimed
attribute, whereas physically traceable models such as controlled blending ensure the presence of
recycled content in the final product but entail higher verification costs and system complexity.

In general, most steelmakers today have information systems in place that enable the calculation
ReCo at the heat level and ensure traceability along the value chain. For those with such systems,
implementing a controlled blending approach may actually be simpler than applying a mass
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balance model, which would require more complex reconciliation between inputs and outputs.
However, there may still be steelmakers or ferrous metal processing industries—particularly outside
the EU—where enterprise resource planning (ERP) systems like SAP are not implemented, making
the traceability of ReCo claims more difficult to achieve.

We recommend that these implementation options be further analysed during the impact
assessment phase. This assessment should consider technical feasibility, integrity of the claim,
administrative burden, and industry readiness. Special attention should also be given to the role of
third-party verification in enhancing the credibility of claims, and to the coherence with existing
international standards and voluntary schemes.

Figure 22. Progressive Approaches to Recycled Content Reporting under ESPR
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