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1. Introduction

The Digital Product Passport (DPP), introduced under the Ecodesign for Sustainable Products
Regulation (ESPR), aims to improve transparency, traceability and sustainability across product
value chains by requiring harmonised, structured and machine-readable information for products
placed on the EU market. By digitalising product-related information and linking it to a unique
product identifier, the DPP is intended to support circularity, decarbonisation, market surveillance
and informed decision-making by economic operators and public authorities.

Iron and steel products have been identified as priority product groups in the Ecodesign for
Sustainable Products and Energy Labelling Working Plan (2025-2030), reflecting their strategic
importance for the EU’s circular economy transition, resource efficiency objectives and industrial
decarbonisation pathway. As foundational materials embedded in a wide range of downstream
products and infrastructure, steel and iron occupy a systemic position within European value chains.
Improving the availability, reliability and interoperability of product-level data for these materials is
therefore considered a key enabling condition for broader sustainability and competitiveness
objectives.

This report forms part of the preparatory study supporting the development of a future delegated
act establishing DPP requirements for iron and steel products. Its purpose is to present a structured
proposal for the content of the Digital Product Passport for intermediate steel products placed on
the EU market. The proposed data structure is developed in line with the ESPR DPP methodology
(Chawla, K. et al., 2026), which applies a structured, use-case-driven approach to identify, prioritise
and organise data requirements in accordance with regulatory objectives and industry practice. The
proposed data structure builds on the ESPR legal framework, existing Union reporting obligations,
established industry documentation practices and a use-case-driven methodology developed under
the ESPR preparatory work. The analysis also incorporates findings from the external support
contract and ongoing European standardisation activities.

This document constitutes a draft proposal prepared for stakeholder consultation. It is intended to
serve as a structured basis for discussion with industry representatives, Member States, market
surveillance authorities and other relevant stakeholders during the consultation phase (Q April
2026). The findings and proposed design choices presented in this report require validation through
stakeholder consultation and may be further refined during the subsequent impact assessment
phase of the delegated act, including through a dedicated cost-benefit analysis of the
recommended data elements.

The scope of this study is limited to the identification, structuring and justification of the data
elements to be included in the DPP for intermediate steel products. System-level design aspects —
including technical architecture, data carriers, registry design, authentication mechanisms,
decentralised storage arrangements, detailed governance models and access-rights management —
are horizontal elements to be defined through future delegated acts and standardisation work and
are therefore explicitly outside the scope of this analysis. In addition, the operationalisation of
certain data elements may require the development of product-specific vocabularies or dictionaries
within the ESPR framework to ensure semantic clarity, interoperability and long-term public
accessibility throughout the legally mandated compliance period.



2. Context and legal basis

The Digital Product Passport (DPP) is anchored in Ecodesign for Sustainable Products Regulation
which entered into force on 18 July 2024 and establishes a horizontal framework for sustainability,
circularity and information obligations for almost all physical goods placed on the EU market. Under
this framework, the Commission is empowered to adopt delegated acts setting out performance
and information requirements, irrespective of whether they are manufactured within the Union or
imported from third countries.

Within this framework, the DPP is introduced as the primary mechanism for implementing and
operationalising ESPR information requirements in a digital, structured and accessible manner
(Article 9 and Annex Ill). It enables the transition from traditional physical technical documentation
towards the digitalisation and structured storage of product information. Beyond simple
digitalisation, the DPP introduces harmonised structuring of data and differentiated access rights
for various user groups, including consumers, market surveillance authorities, economic operators
and other stakeholders.

It is important to clarify that the ESPR does not regulate the full collection of supply-chain data.
Rather, it establishes obligations for economic operators placing products on the EU market to
disclose structured and harmonised information defined in the relevant delegated acts. Actors along
the value chain may choose to align their internal data systems with the semantic and technical
infrastructure of the DPP to facilitate interoperability and information exchange, but such alignment
is not mandated beyond the legal requirements set out in the Regulation and its delegated acts

Although initially conceived primarily as a digital compliance tool replacing documentation
requirements under the former Ecodesign Directive, the DPP is increasingly understood as a broader
digital infrastructure. Its principal innovation lies in enabling machine-readable, interoperable and
reusable product information across value chains. In the longer term, the DPP may function as a
form of digital product identity, capable of linking information required under different pieces of
Union legislation, as well as relevant voluntary disclosures. This evolution reflects the ambition to
create a coherent and scalable product information ecosystem rather than a standalone reporting
instrument.

Overall, the DPP has the potential to support multiple policy objectives simultaneously, including
market surveillance, consumer information, circular economy strategies and industrial
competitiveness. By creating a harmonised and interoperable digital product information
framework, it may also contribute over time to reducing duplication of reporting obligations and
improving regulatory coherence across Union legislation, including among others Construction
Product Regulation (CPR).

2.1Legal requirements under ESPR

2.1.1 Product scope definition

The ESPR Working Plan (2025-2030), which identifies iron and steel intermediate products as
priority candidates for improved traceability, enhanced transparency on product environmental and
circularity information and harmonised sustainability reporting.

Under this scope, the obligation to create and maintain a Digital Product Passport (DPP) would apply
to intermediate steel products placed on the EU market. Consequently, EU manufacturers and



importers placing such products on the market would be responsible for fulfilling the DPP
requirements.

At a minimum, this scope is expected to cover the representative products analysed in the
preparatory study, namely:

e Hot Rolled Coil (HRC),
e Wire Rod (WR)
e Cold Rolled Coil Galvanised (CRCG),

e Electrical Steel (ES),

Stainless Steel (SS).

The term intermediate steel products cover both semi-finished and finished intermediate products
as defined in industrial practice (e.g. slabs, blooms, billets, hot-rolled coil, cold-rolled coil, wire rod,
galvanised coil). Although some of these are referred to as “finished products” within steel
production chains, they are not final products in the regulatory sense. They remain intermediate
products placed on the EU market as inputs for further processing. By contrast, final products are
end-use goods manufactured by downstream industries (e.g. vehicles, machinery, appliances,
construction elements) in which steel is incorporated.

The product scope was analysed in Tasks 1-3 of the preparatory study. The intermediate products
included in the assessment were selected through a multicriteria analysis, taking into account not
only production and consumption volumes, but also the strategic importance of the products for the
EU economy and their relevance within key value chains.

2.1.2 Roles and responsibilities

Under the ESPR, compliance with product-specific ecodesign requirements, including information
requirements implemented through the DPP, is ensured through obligations to economic operators
in accordance with their role in the supply chain, as defined in the Regulation.

In line with the allocation of responsibilities defined in EU product legislation, primary responsibility
lies with the manufacturer, or, where the manufacturer is not established in the Union, with the
importer. Where an authorised representative has been designated in accordance with the
Regulation, that representative may perform specific tasks on behalf of the manufacturer within the
limits of the mandate conferred, without assuming overall responsibility for product compliance
unless explicitly provided for in the Regulation.

Distributors have a more limited role under the ESPR. Before making a product available on the
market, distributors must verify that the product complies with the applicable requirements,
including the presence of required information and, where applicable, access to a DPP as required
by a delegated act. Distributors must not make products available on the market if they know, or
have reason to believe, that the product does not comply with the applicable ESPR requirements.

The ESPR further requires that information made available through the DPP be accurate and
consistent with the product placed on the market, and that it be made available in the manner and
at the time specified in the relevant delegated act. Detailed obligations regarding the content,
timing, accessibility, and updating of DPP information are to be defined at product-group level
through delegated acts.



Article 2 of the ESPR also defines the term ‘digital product passport service provider’; understood as
a natural or legal person that is an independent third-party authorised by the economic operator

which places the product on the market or puts it into service and that processes the digital product
passport data for that product for the purpose of making such data available to economic operators
and other relevant actors with a right to access those data under this Regulation or other Union law.

2.1.3 DPP content requirements

The scope of data disclosures addressed by this report is grounded in the ESPR provisions on the
DPP, notably Article 9, which establishes the DPP framework and sets out the types of requirements
that may be defined through delegated acts. These provisions are complemented by Annex Ill, which
enumerates the categories of information that may be required to be made available through the
DPP pursuant to Article 9(2)(a), including:

e product and producer identification and information, Annex Ill (b-d), (g-k);
e product-specific information parameters, Article 7(2) (b);
e information requirements on substances of concern, Article 7(5), and,

e information requirements under other Union law applicable to the relevant product group,
Annex llI (a), (e), (f).

2.1.3.1 Product and producer identification

This category covers information elements that enable the unambiguous identification of a product
and its association with the relevant actors and locations through the DPP. Product identification
constitutes a foundational element of the DPP under the ESPR, as it allows product-related
information to be reliably linked, accessed and reused in a digital and interoperable manner.

The ESPR establishes overarching requirements for the use of three types of unique identifiers,
which function as technical and semantic references linking DPP data to the relevant entities:

— unique product identifier (UPI): a unique string of characters used to identify a product and to
enable a digital link to the corresponding DPP. The UPI serves as the primary reference point for
associating all DPP-related information with a specific product.

— unigue operator identifier (UOI): a unique string of characters used to identify an economic
operator involved in the product’s value chain, supporting the attribution of responsibilities and
the linking of product information to the relevant actor.

— unigue facility identifier (UF1): a unique string of characters used to identify locations or
facilities involved in the product’s value chain, where such identification is relevant to the
information requirements defined in a delegated act.

Given their cross-sectoral relevance, these elements are subject to substantial standardisation
input, notably through the work of the Joint Technical Committee 24 (JTC24) of CEN-CENELEC,
which develops horizontal standards for identifiers, data structures, and digital interoperability.



2.1.3.2 Product and producer information

This category covers descriptive information about the product and the economic operators
responsible for it. It complements the product identification by supplying the substantive attributes
needed to describe what the product is and who is responsible for placing it on the Union market.

Depending on the product group and the requirements laid down in the relevant delegated act, this
category may include, inter alia:

e the product name, model designation and version, enabling clear differentiation between
product variants;

¢ the identity and contact details of the manufacturer or other responsible economic operator, in
line with the allocation of responsibilities under the ESPR;

¢ information on the manufacturing site or other relevant facilities, where such information is
required to support compliance or enforcement;

e other descriptive attributes necessary to distinguish between configurations, batches or versions
of a product.

Unlike product identification, which relies on unique identifiers serving as references, product and
producer information consists of descriptive, human-readable and machine-readable attributes that
provide context and meaning to the identifiers used in the DPP. The precise scope, level of detail
and presentation of this information are to be determined at product-group level through delegated
acts, taking into account existing information requirements under Union law and the need to avoid
unnecessary duplication of disclosures.

2.1.3.3 Product-specific parameters and information

ESPR provides the legal basis for defining product-specific information requirements that may be
made available through the DPP via delegated acts. These information requirements are intended to
support the sustainability, circularity and effective use of products, while considering the diversity of
product groups covered by the Requlation.

In particular, Article 7(2)(b) allows delegated acts to require the provision of the following types of
information, where relevant for the product group concerned:

a) Information relating to product parameters referred to in Annex | that are relevant to
sustainability and circularity, such as durability, reparability, reusability, upgradability,
energy and resource efficiency.

b) Information for users and other actors on installation, use, maintenance and repair to
support correct implementation. Where relevant, it may also include information on the
installation of third-party operating systems, as well as guidance supporting refurbishment,
remanufacturing or other life-extension strategies.

c) Information for treatment facilities addressed to operators involved in end-of-life treatment,
including disassembly, reuse, refurbishment, recycling or disposal. This information may
support safe handling, component separation and material recovery, thereby contributing to
high-quality recycling and alignment with waste management objectives.
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d) Other information influencing sustainable product choices and handling, allowing for the
inclusion of additional disclosures that may influence sustainable purchasing by customers
or the handling of products by actors other than the manufacturer.

The relevance, scope and level of detail of product-specific parameters and information vary
significantly across product groups. Thus, their identification is clearly linked to the output of the
preparatory studies, which assess product characteristics, environmental and socio-economic
impacts, technical feasibility and policy priorities.

2.1.3.4 Information on substances of concern

Information on substances of concern (SoC), as defined in Article 2(27) of the ESPR, has to be
disclosed through the DPP, subject to the provisions in Article 7(5).

Delegated acts require the disclosure, where proportionate and relevant, of information such as:
— the identification of SoC present in the product;

— information on their presence or location within the product, where necessary to support safe
use, repair, refurbishment or end-of-life treatment; and

— information relevant for treatment operators, including recyclers, to enable appropriate handling
or separation.

The scope, level of detail and format of SoC-related disclosures are to be determined at product-
group level, taking into account existing obligations under Union chemicals and waste legislation,
the availability of data, and the intended use of the information. The ESPR approach aims to
complement existing disclosure requirements and to provide targeted, actionable information,
rather than comprehensive chemical inventories. Thus, this category is also highly dependent from
the outputs of the dedicated preparatory studies.

2.1.3.5 Information required under other Union law

Article 7(6) c and Annex lli(a) of the ESPR provide legal basis to require that information already
mandated under other applicable Union legislation for a given product group be made available
through the DPP. This inclusion is optional and must be explicitly defined in the relevant product-
specific delegated act.

In addition, Annex lli(e) and Annex IlI(f) enable the inclusion in the DPP of:

— compliance documentation, such as declarations of conformity or elements of technical
documentation required under other Union legislation; and

user-facing information, including manuals, instructions for use, warnings or safety information
that manufacturers are required to provide under other applicable Union acts.

Taken together, these provisions allow the DPP to function, where appropriate, as a digital access
point for information already required under Union law, without creating new substantive
information obligations and duplication.

This identification on the relevant information under this category is also clearly linked to the
preparatory studies which include systematic review of existing and forthcoming Union legislation
applicable to the product group.

11



2.1.4 Non-functional information

In addition to specifying the categories of information to be made available through the DPP, the
ESPR establishes a set of non-functional requirements that apply to the specification and provision
of DPP data. These requirements do not concern the substantive content of the information as such,
but rather the qualities that DPP data must exhibit in order to ensure:

e  (larity, accessibility and purpose-oriented usability, Art.7(2)(b)-(c) and Art 9(1) and 9(3).

The ESPR requires that information requirements in the DPP be clear, easily understandable and
appropriately tailored to the characteristics of the product and intended recipients. They need to
reflect differences in product complexity, use patterns and value chains, as well as the needs of
different user groups, such as consumers, professional users, market surveillance authorities,
and other economic operators. In addition, the ESPR requires that DPP ensures accessibility,
verification and traceability along the value chain. The data shall be accurate, complete and up
to date.

e Interoperability and format requirements, Art 10(1)d.

The ESPR mandates that DPP data be based on open standards, use interoperable and
machine-readable formats, be structured and searchable as appropriate, and be transferable
through open and interoperable data exchange networks without vendor lock-in. Interoperability
aspects (technical, semantic, organisation) are covered under the standardisation work

e Data retention, Art 9(2)i.

The ESPR requires that DPP information remain available over time, at least for the expected
lifetime of the product, in order to support long-term objectives such as repair, reuse, recycling,
and market surveillance. The period for which DPP should be available is to be specified in
delegated acts.

2.1.5 DPP Data System Information

DPP Data System Information (DSI) refers to system-level requirements governing the functioning
of the DPP, independently of the product-specific information content defined in product-group
delegated acts. DSI requirements concern how the DPP operates as a digital system rather than
what information it contains.

The main DSI elements addressed in this section are:

— Access rights and role-based data visibility, Art 9(2)(f);
— Granularity levels of the DPP, Art 9(2)(d);

— Rules on governance, Art. 9(2) (g-h), and

— DPP Registry and Web portal, Art.13 and Art 14.

Determining detailed DSI requirements involves a combination of analysis of existing data-sharing
practices within relevant value chains and assessment of comparable digital systems, in order to
ensure that the DPP system addresses practical needs and constraints while remaining technically
feasible, proportionate and respecting confidentiality of sensitive information.

The ESPR does not prescribe the technical design of the DPP system. Instead, it relies on
standardisation and technical implementation to operationalise requirements such as role-based
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access models, data exchange mechanisms, data structure and semantic interoperability, machine-
readable formats, and cross-sector compatibility. These standards are expected to form the
technical foundation for compliance with the ESPR requirements, as outlined in section 2.2.1.

2.1.5.1 Access rights and role-based data visibility

Article 9(2)(f-g) of the ESPR allows product-specific delegated acts to specify which actors may
access which categories of information made available through the DPP. This enables the
implementation of role-based data visibility, whereby access to certain data fields may be restricted
to authorised actors depending on their role in the value chain and the intended use of the
information.

Such differentiation of access rights supports the aobjectives of the ESPR by balancing transparency,
effective enforcement, and the protection of confidential business information. The Regulation itself
does not define access categories or access levels, nor does it prescribe a fixed access model.
Instead, the allocation of access rights is to be determined at product-group level through
delegated acts, taking into account proportionality, data protection requirements, and the protection
of trade secrets.

Moreover, the Regulation does not prescribe how access rights should be implemented technically.
The operationalisation of role-based access control is therefore expected to be addressed through
standardisation and technical implementation, informed by the requirements set out in delegated
acts.

The ESPR explicitly refers to a broad range of actors, including customers, manufacturers, importers,
distributors, dealers, professional repairers, independent operators, refurbishers, remanufacturers,
recyclers, market surveillance authorities, customs authorities, civil society organisations, trade
unions, and other relevant actors, who shall have free-of-charge and easy access to the DPP in
accordance with the access rights defined in the applicable delegated act.

2.1.5.2 Granularity of the DPP

Granularity refers to the level of detail at which product-related data are collected, stored, and
tracked in the DPP context. flexibility and scalability but provide typically less traceability and
material assurance. Article 9(2)(d) of the ESPR allows product-specific delegated acts to specify the
appropriate level of granularity at which a DPP is to be established. This should reflect the needs of
market surveillance, circular economy-related use cases, and traceability, while avoiding
unnecessary administrative or technical burden.

The ESPR identifies three possible levels of granularity: model, batch and item level. While these
levels are not yet formally defined, the ESPR specifies that their definitions will be established
through delegated acts adopted under Art. 4.! However, Recital 33 provides indicative descriptions:

L ESPR Article 9(2) “The requirements related to the digital product passport laid down in the delegated acts adopted
pursuant to Article 4 shall, as appropriate for the product groups covered, specify the following:
...whether the digital product passport is to be established at model, batch or item level, and the definition of such levels;”
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e “The term ‘model’ usually refers to a version of a product of which all units share the same
technical characteristics relevant for the ecodesign requirements and the same model
identifier,”

e “the term ‘batch’ usually refers to a subset of a specific model composed of all products
produced in a specific manufacturing plant at a specific moment in time and

e “the term ‘item’ usually refers to a single unit of a model.”

As described in further detail in Section 2.2, JTC 24 is developing a set of core technical standards
supporting the implementation of the ESPR DPP framework. The terminology used in JTC 24 and the
ESPR appears to be primarily oriented towards final products, which poses challenges when
attempting to align it with the levels of granularity relevant for intermediate steel products.

Defining an appropriate level of granularity is critical, as it determines the traceability, consistency,
and verifiability of information across the value chain. Higher levels of granularity require more

precise tracking and verification of data, as well as more sophisticated data management systems
and robust traceability infrastructures. Lower levels of granularity, on the other hand, offer greater

Evidence from preparatory studies, sectoral pilots, and related research indicates that granularity is
a key cost driver in the implementation of digital product information systems2. Requirements that
diverge from existing industry practices — such as moving from model-level to item-level
granularity where such practices are not already in place — can significantly increase
implementation complexity and compliance costs.

Accordingly, where possible, DPP granularity requirements should initially be aligned with
established industrial traceability practices in the relevant value chain. Such alignment can facilitate
implementation, reduce compliance costs, and support interoperability.

2.1.5.3 Rules on data governance

The ESPR enables product-group delegated acts to define rules governing the updating,
maintenance, and management of information made available through the DPP, with the objective
of ensuring that DPP information remains accurate, relevant and reliable throughout the product
lifecycle.

In particular, delegated acts may specify, where relevant for a given product group:

e responsibility for updates, i.e. which economic operator(s) or other actor(s) are responsible
for creating, validating, and updating specific categories of DPP information;

e update triggers, i.e. the events or conditions that require an update (e.qg. placing on the
market, repair/refurbishment operations, component replacement, change of ownership, or
end-of-life treatment, where relevant);

e timing and frequency, including deadlines for updating information after a triggering event,
taking into account proportionality and the nature of the information concerned; and

2 Resulting from the series of interviews with industry under the ESPR preparatory study for iron and steel.
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e change recording and traceability, including requirements to keep update logs, record
timestamps and responsible actors, and — where necessary for enforcement or traceability
— retain previous versions of specific data fields.

However, the ESPR does not prescribe uniform technical solutions for version control, workflow
management, or data governance. The operationalisation of update mechanisms and maintenance
processes is therefore expected to be supported by standardisation and technical implementation,
ensuring compliance with the Regulation’s horizontal requirements on system functionality
(including access control, interoperability, integrity, and availability of DPP data).

2.1.5.4. DPP registry and Web portal

The ESPR establishes a centralised EU Digital Product Passport Registry?, referred to in Article 13,
which forms the backbone of the DPP system. Manufacturers and other responsible economic
operators must:

— register each DPP in the EU Registry,

— ensure a verifiable link between the registry entry and the data carrier affixed to the product,
and

— maintain the accuracy and accessibility of the registered data for the required retention period.

The DPP Registry must be interoperable with the ESPR Web Portal* (Art.14), which will provide both
public access to non-restricted information and role-based access to protected data fields according
to the access rights defined in the relevant delegated acts. The Web Portal will function as the
central user interface for retrieving, searching and comparing DPP information across product
groups.

2.1.6 Data carrier

The ESPR requires that every DPP be accessible through a data carrier that is physically linked to
the product, its packaging, or documentation. The legal requirements for the data carrier are set out
primarily in Article 10(1) (a—c), which ensure that the DPP can be accessed reliably throughout the
product’s life cycle.

The ESPR sets functional requirements for the data carrier but does not prescribe specific
technologies. Instead, the Regulation establishes a framework within which standardisation
activities — in particular those carried out by CEN/CENELEC/JTC 24 — are expected to develop
technical standards supporting implementation, including standards for identifiers, data carriers,
and interoperability.

3 Refers to the digital ESPR registry that the Commission shall set up until 19 July 2026 and which shall store in a
secure manner at least the unique identifiers and in case of products intended to be to be placed under the customs
procedure ‘release for free circulation’, the registry shall also store the commaodity code. Additionally, the registry
shall store the unique identifiers for batteries as referred to in Article 77(3) of Regulation (EU) 2023/1542. In its
relation to its responsibility to set up and manage the registry, the Commission shall be regarded as controller of the
registry.

4 Refers to the publicly accessible web portal that the Commission shall set up and manage. This DPP Web Portal shall
allow stakeholders to search for and compare data included in digital product passports in a manner that is
consistent with their respective access rights.
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The delegated acts based on these standards will specify for each product group one or more types
of data carrier to be used, without prejudice to technological neutrality. Moreover, they may also
specify where the data carrier must be located (e.g. on the product, on a nameplate, on the
packaging, or in accompanying documentation). Where relevant, delegated acts may also include
durability and readability requirements for the data carrier, ensuring that it remains readable for at
least the period during which the DPP must remain accessible.

2.2 Harmonization & standardisation effort

To ensure that the DPP system is secure and interoperable across the Union, European
standardisation organisations are developing a set of core technical standards supporting the
implementation of the ESPR DPP framework. This work is being undertaken by the CEN-CENELEC
Joint Technical Committee 24 (JTC24).

JTC24 develops horizontal standards addressing foundational technical aspects common to all DPP
systems. The standardisation work is structured around the following technical modules:

e Unique identifiers

e Data carriers and links between physical product and digital representation

e Access rights management, information, system security, and business confidentiality
e Interoperability (technical, semantic, organisation)

e Data processing, data exchange protocols, and data formats

e Data storage, archiving, and data persistence

e Data authentication, reliability, integrity

e Application Programming Interfaces (APIs) for the product passport lifecycle management
and searchability

These elements constitute the technical baseline upon which all DPP systems are expected to be
built, independently of product-specific content requirements. More information, including the list of
standards that will be made available in early 2026, can be found in the standardisation request
(Commission Implementing Decision)>.

5 COMMISSION IMPLEMENTING DECISION on a standardisation request to the European Committee for
Standardisation, the European Committee for Electrotechnical Standardisation, and the European
Telecommunications Standards Institute as regards digital product passports in support of Union policy on ecodesign
requirements for sustainable products and on batteries and waste batteries. Available at this link.
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3. Methodology for definition of DPP content

The definition of DPP content for intermediate steel products is based on the ESPR DPP
methodological framework (Chawla, K. et al., 2026), which provides a structured and use-case-
driven approach for identifying, organising and prioritising product information requirements. The
methodology combines a systematic assessment of legal obligations under the Ecodesign for
Sustainable Products Regulation with an in-depth exploration of existing industry practices in data
collection, documentation, verification and exchange. Particular emphasis is placed on assessing
current data maturity levels, traceability structures and disclosure practices across the steel value
chain.

The approach is integrated with the revised MEErP methodology, ensuring coherence between
environmental performance analysis, policy objectives and the specification of DPP data elements.
In practical terms, this integration ensures that DPP content is not defined in isolation, but is aligned
with sustainability parameters, life-cycle considerations and policy priorities identified in
preparatory study.

The methodology pursues a dual objective. First, it systematically identifies data points that may be
required under future ESPR delegated acts, ensuring that all mandatory information categories are
captured. Second, it maps additional data elements already generated and exchanged within
industry practice that, while not legally mandated, may enhance transparency, operational
efficiency, traceability or sustainability performance. By combining regulatory obligations with
industry-relevant data needs, the methodology supports a proportionate and evidence-based
definition of DPP scope.

The steel sector constitutes the first pilot implementation of this methodological framework. Its
application in the steel value chain allows the approach to be tested and refined in a complex
industrial context characterised by established documentation systems, differentiated traceability
practices and evolving environmental reporting requirements. Lessons derived from this pilot are
expected to inform subsequent applications across other product groups.

3.1 Step-by-step approach

The methodology follows a structured four-step process (Figure 1), designed to ensure that
resulting DPP specifications are policy-relevant, technically feasible and aligned with existing
standards and regulatory framewaorks.

e Step A: Scope Selection
Defines the product scope and contextual baseline, including applicable legal requirements,
related disclosure systems and current industry practices.

e Step B: Identifying Data Needs
Applies a use-case-driven approach to translate policy objectives and stakeholder needs into
structured conceptual data requirements.

e Step C: Design & Development
Transforms conceptual data needs into concrete DPP content recommendations. This includes
vocabulary selection or development, structured gap analysis against existing standards, and
the definition of rules on granularity, access rights, lifecycle management and interoperability.

e Step D: Validation & Iteration
Ensures internal consistency and technical soundness, incorporating expert input where
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appropriate. Broader stakeholder validation is foreseen in subsequent stages of the delegated
act process.

Figure 1. Methodology for setting DPP content under ESPR
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3.2 Stakeholder consultation

The development of the proposed DPP content follows a transparent and iterative process,
combining methodological analysis with targeted stakeholder input. The present report integrates
preliminary insights from exchanges with industry representatives, Member States, and selected
experts across the steel value chain, and aims to capture stakeholders’ views on the proposed
measures as well as any alternative proposals.

In addition, findings from an industry “readiness check” exercise conducted by an external
contractor (Chaintraced) inform this analysis. This exercise gathered in-depth insights on current
industry practices, including data collection approaches, traceability systems, levels of data
granularity, and the degree of digitalisation across different segments of the steel value chain. The
results provide an empirical basis for assessing the feasibility and proportionality of the proposed
DPP data elements. A more detailed description of the methodology and results of this assessment
is provided in a dedicated Annex 1 to this report.

However, the current document does not represent the outcome of a full stakeholder consultation. A
broader and more formal consultation process is envisaged in the context of the preparation of the
delegated act and the subsequent impact assessment. This will include open consultation
mechanisms and targeted engagement with industry associations, downstream users, market
surveillance authorities, and other relevant stakeholders, with the objective of validating and, where
necessary, refining the proposed DPP content specifications.

3.3 Limitations

While the methodology provides a structured and replicable framework, certain limitations should
be acknowledged:
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Limited coverage of technical system implementation: The methodology focuses on defining
and structuring DPP data content. It does not provide detailed guidance on IT architecture,
system integration, cybersecurity, hosting models or operational deployment of digital
infrastructure.

Evolving standardisation landscape: Ongoing European and international standardisation
initiatives (e.g. CEN/CENELEC, 1SO, IEC) may influence DPP data models, terminologies and
interoperability requirements. As these processes remain under development, full alignment
cannot yet be guaranteed.

Data carrier specification outside methodological scope: the methodology does not
determine the appropriate type, placement or durability requirements of the data carrier.
These aspects are to be specified in product-group delegated acts and supported by
horizontal standardisation work.
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4. Industrial characteristics of iron and steel value chain relevant for
setting DPP requirements

Steelmaking is a time-critical process with highly complex and constrained operating conditions
(Harjunkoski et al., 2003). In steel production, raw materials (primarily iron ore, scrap and alloying
elements) are transformed into molten steel through either BF-BOF or EAF route. In a second stage,
known as secondary metallurgy, the molten metal is refined and adjusted to achieve the desired
chemical composition and mechanical properties for a specific steel grade.

Among the secondary metallurgy stages, continuous casting (CC) (see Figure 2, step 3) plays a
central role, as it is typically the bottleneck of the steelmaking process. In this stage, molten steel is
poured from a tundish and solidified into slabs, blooms, or billets under strict sequencing, timing,
and material balance constraints. The downstream hot rolling mill (see Figure 2, step 5) further
shapes these semi-finished products by passing them through a series of rollers that reduce their
thickness and define their final dimensions, while controlling the metallurgical properties through
precise temperature management.

Finishing operations include processing steps such as cold rolling, pickling, annealing, galvanizing,
and tinning, which tailor the final surface quality and functional properties of steel for specific end
uses. Annealing and tempering is the application of heat to change the ductility of the steel. Coating
includes galvanization and tinning that are used to prevent future corrosion (Carter, 2015).

Figure 2. Steelmaking process
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A detailed analysis of steelmaking technologies is presented in Task 3 of the preparatory study.
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4.1 Structure of iron and steel production process

4.1.1 Industrial organisation models

Production systems in the steel industry are frequently vertically integrated, particularly in plants
operating via the BF-BOF route. This configuration reflects the strong technological
interdependencies between ironmaking, steelmaking, casting and rolling stages, as well as the
historically high capital intensity of integrated steelworks, which favoured consolidation of multiple
process steps within a single industrial site.

At the same time, hybrid, semi-integrated and specialised configurations are widely observed in
current industrial practice. These are especially prevalent in EAF-based systems, where production is
more modular and flexible, and in regions with well-developed scrap markets that enable
independent steelmaking or rolling operations. As a result, the sector exhibits a plurality of
organisational arrangements rather than a single dominant model.

In the literature and industrial practice, three main organisational models can be distinguished:

e Fully integrated model: Typical of BF-BOF plants, where the same company controls the
process from raw material preparation (e.g. coke ovens, sinter plant) through ironmaking,
steelmaking, casting, rolling and finishing. This model enables internal optimisation of
material flows, coordinated scheduling across process stages and centralised traceability
systems.

e Semi-integrated model: More common in EAF-based production, where companies operate
melting, casting and rolling facilities but rely on external suppliers for key inputs (e.g. scrap,
DRI/HBI) or outsource certain finishing operations.

e Non-integrated or specialised model: Independent rolling mills or re-rollers that purchase
semi-finished products (slabs, billets, blooms) from upstream producers and perform only
downstream transformation processes.

The degree of vertical integration has direct implications for Digital Product Passport (DPP)
implementation. In fully integrated plants, traceability data remain largely within a single
organisational boundary. In semi-integrated or specialised models, DPP-relevant data must be
transferred across multiple economic operators, requiring standardised identifiers, interoperable
data formats and clearly defined responsibilities for data verification and updating.

4.1.2 Order management and production structuring

Customer order management in the steel industry follows a structured multi-step process (Tang
and Liu 2007), see Figure 3. First, the sales division records a detailed description of customer
orders. During the quality design stage, these requirements are translated into production
parameters defining the material qualities.

In the order design phase, large or complex orders may be divided into smaller, single-product sub-
orders, while smaller orders of identical type may be consolidated, even across customers, if
technical specifications are identical. This results in the creation of formal production orders.

The literature indicates that each production order corresponds to a single product type, defined by
a specific combination of technical and performance characteristics, as well as shape and
dimensional specifications. This step is critical from a DPP perspective, as it represents the point at
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which commercially defined customer requirements are translated into technically specified
production units, and where relevant product information begins to be systematically generated and
recorded. At this stage, data with direct value for downstream users—such as grade, dimensions,
performance characteristics and intended application—are formalised and linked to identifiable
production orders.

Figure 3. The flow chart of order management
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Steel Complex (Tang and Liu, 2007) and Modelling and discrete differential evolution algorithm for order rescheduling
problem in steel industry (Guo and Tang, 2019)

Operationally, steelmaking production is structured around these production orders, which constitute
the fundamental units used to plan, execute, and trace manufacturing activities. Production orders,
also referred to lots or production batches, represent the practical implementation of order planning
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within the plant (see also section 4.3 on granularity levels in steel industry). From a traceability
perspective, the heat represents the earliest stage at which the product can be uniquely linked to a
defined chemical composition, a specific production route, a given combination of input materials.
The cast, in turn, represents a sequencing unit within the bottleneck stage of the process
(continuous casting), where operational constraints strongly influence grouping decisions.

Once production orders are defined, as illustrated in Figure 3, the next stage involves production
order scheduling. Here the sequence and timing of operations are optimised based on plant
capacity, equipment constraints, and technological compatibility. Heuristic or algorithmic methods
are commonly used for this purpose, with schedules later refined manually to account for updated
delivery priorities or facility availability before their final release for execution (Tang and Liu, 2007).

A critical stage in the process is the CC operation (Figure 2, step 3), which typically represents the
bottleneck of the entire steelmaking process. During CC, molten steel is poured from a tundish and
solidified into slabs (Figure 2, step 4) of predefined width and thickness under strict sequencing,
timing, and material balance constraints. The process must maintain continuous flow and
temperature stability to ensure uniform metallurgical properties and prevent defects. Each
modification in slab thickness, width, or steel grade requires a complete caster setup, often
involving several hours of downtime, making production planning and scheduling particularly
challenging (Méndez et al., 2006).

To improve efficiency and minimise interruptions, production orders or batches with similar steel
grades and slab thicknesses are typically grouped within the same casting sequence. Within each
sequence, slabs are arranged by monotonically increasing or decreasing width and increasing
carbon content, a strategy that reduces the number of setup changes required and ensures stable
casting performance. This careful sequencing not only enhances productivity at the CC stage but
also determines how semi-finished products will be assigned to subsequent rolling and finishing
operations.

At later stages, production is organised into campaigns (see Figure 4), which are defined as time
blocks during which the production line processes steel products with specific technical
characteristics. Each product has defined attributes such as width, thickness, length, type, due date,
priority, and grade. Products with similar parameters are grouped to minimise interruptions, since
significant changes in temperature, width, or thickness require equipment adjustments or roller
replacement. Campaigns are further classified into campaign types, each with its own combination
of rollers, annealing parameters, coating baths, and dimensional ranges. Switching between
campaign types involves scheduled downtime in order to repair or replace rollers, so campaigns are
sequenced and repeated in campaign cycles, therefore, if a production order is not allocated within
a campaign it might be weeks before the cycle is repeated and the order can be allocated again
(Carter, 2015).

Figure 4. Planification of production orders/batches into campaigns
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Together, these stages—from melting and casting to rolling and finishing—define the natural
traceability units along the steel value chain, such as heats, casts, semi-finished, and finished
products. These units represent the logical structure through which steel products can be identified
and traced, forming the operational foundation for analysing the levels of granularity to be defined
under the ESPR (model, batch, and item) and how they may be applied within the context of steel
production processes (see also section 4.5 on granularity levels in iron and steel industry).

4.2 Data collection and reporting practices

This section presents on the one hand, reporting obligations for the iron and steel sector established
under EU legislation, including the Construction Products Regulation (CPR), the Regulation on
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), the Carbon Border
Adjustment Mechanism (CBAM) Regulation, and the EU Emissions Trading System (ETS) Directive.

On the other hand, it describes voluntary reporting practices developed by industry to meet the
information needs and technical requirements of customers, often linked to specific standards or
sectoral schemes (e.g. in automotive supply chains). The section also examines the level of
digitalisation of data collection and reporting practices in the sector.

4.2.1 Reporting under existing EU legislation other than ESPR

4.2.1.1 Construction Products Regulation (CPR)

The CPR® is relevant for steel products intended for use in construction. In this case, intermediate
steel products selected may be incorporated into construction applications. In such cases, the DPP
for intermediate steel products will need to reflect the information requirements applicable to a
Construction DPP.

Under the revised CPR, construction products placed on the EU market must be accompanied by a
CPR-specific Digital Product Passport. Article 75 sets out the overarching requirements for this
system, which must remain fully interoperable with the ESPR Registry and Web Portal. The CPR also
specifies the mandatory information to be included in the DPP, drawing on the existing Declaration
of Performance (DoP) and extending it to cover the Declaration of Conformity, as well as other

6 Regulation (EU) 2024/3110 of the European Parliament and of the Council of 27 November 2024 laying down
harmonised rules for the marketing of construction products and repealing Regulation (EU) No 305/2011 [link]
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essential product documentation. Whereas the DoP and associated information were previously
provided on paper or as downloadable PDFs, the new CPR framework requires manufacturers to
register and store this information digitally, with key elements provided in machine-readable and
structured formats (European Commission: Directorate-General for Internal Market et al., 2025).

According to the CPR, before placing a construction product, such as structural sections, reinforcing
bars or hot rolled coils, on the EU market, manufacturers must ensure the availability of the
following information, among others, in the Construction DPP:

- The Declaration of Performance and Conformity (DoPC): declaring performance on essential
characteristics per the relevant harmonised standard or European Assessment document. A list
of harmonised standards under the CPR is currently available; for instance, standards under
‘structural metallic products and ancillaries’, particularly’ standards such as EN 10025 ‘Hot
rolled products of structural steels’ and EN10088 'Stainless steels — technical delivery
conditions’ may be relevant. In addition, this declaration of performance conformity includes
reports on the environmental sustainability performance.

- Affix the CE marking® corresponding to the DoP and ensure it’s traceable to the product.

- General product information, instructions for use and safety information.

- Technical documentation in which the manufacturer shall indicate: the declared use, which shall

fall within the scope of the applicable intended use; all the relevant elements necessary to

demonstrate performance and conformity; the calculation of the performance of environmental

sustainability; among others.
- The label based on performance of products
- Three unique identifiers — product, manufacture and production facility.
- Data carrier(s).
- Link to key parts of the product and their DPPs.
- Documentation required under other EU Law (especially REACH).

According to the feasibility study on the establishment of the CPR DPP system (European
Commission: Directorate-General for Internal Market et al., 2025), a single data carrier (e.g. a QR
code) will provide access to the product’s digital information. However, once the user reaches the

DPP interface, the system will provide two distinct entry points: one for the ESPR-compliant DPP and

one for the CPR-specific DPP. This dual-entry architecture reflects the fact that, although certain
elements will be common, such as product identifier, granularity level, and basic traceability
information, other data points will differ due to the distinct objectives, calculation rules and
information structures established under ESPR and CPR.

https://single-market-economy.ec.europa.eu/single-market/goods/european-standards/harmonised-standards en

The CE marking indicates that a construction product is in conformity with its declared performance and that it has
been assessed according to a harmonised European standard or a European Technical Assessment has been issued
for it.
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4.2.1.2 Registration, Evaluation, Authorisation and Restriction of Chemicals Regulation
(REACH) - Reporting Obligations for Substances of Very High Concern (SVHCs)

The REACH?® Regulation establishes obligations for suppliers of articles containing Substances of
Very High Concern (SVHCs). These obligations apply when a substance included in the Candidate List
is present in an article at a concentration above 0.1% w/w. The requirements mainly concern the
communication of information on SVHCs along the supply chain. In addition, under the Waste
Framework Directive, suppliers must notify the European Chemicals Agency (ECHA) through the SCIP
database!® when such substances are present in articles placed on the EU market.

A) Article 33 of REACH — Communication duties for SVHCs in articles

When an SVHC listed on the Candidate List is present in an article above the 0.1% w/w threshold,
suppliers are required to communicate the following information to recipients of the article and,
upon request, to consumers:

e The identity of the SVHC (name as listed in the Candidate List and EC/CAS number!! where
available).
e Sufficient information to allow the safe use of the article.

B) SCIP database (Article 9(1)(i) of the Waste Framework Directive)

As per Article 9(1)(i) of the Waste Framework Directive, from 5 January 2021, suppliers of an article
must provide information pursuant to Article 33 of REACH.

Consequently, EU producers, assemblers and importers of articles, as well as distributors in certain
cases have an obligation to submit a SCIP notification to ECHA using the IUCLID data format'? when
an article they place on the market contains an SVHC above the 0.1% w/w threshold.

The notification must provide sufficient information to allow safe use of the article. At a minimum,
the information to be submitted includes.

e information relevant to the identification of the article;

e name, concentration range and location of the SVHC (in the Candidate List);

e where information in point ii) is not sufficient, other available information on the safe
use of the article, in particular, information that is relevant to ensure proper
management of the article once it becomes waste.

° Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals
Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) No 793/93 and Commission
Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 91/155/EEC,
93/67/EEC, 93/105/EC and 2000/21/EC [link]

10 SCIPis a public database established under the Waste Framework Directive (Directive 2008/98/EC) and managed by
ECHA. Its purpose is to store information on articles containing SVHCs >0.1% w/w so that this information is
available throughout the entire life cycle of products—including during waste treatment.

11 ECand CAS are unique numerical identifiers for chemical substances. The EC Number (European Community number)
is used for substances on the EU market, originating from lists like EINECS and ELINCS. The CAS Number (Chemical
Abstracts Service) is a globally recognized number assigned by the American Chemical Society.

12 IUCLID data format is a structured standardised electronic format used to submit information about substances of
concern in articles and products
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4.2.1.3 EU Carbon Border Adjustment Mechanism (CBAM)

The CBAM Regulation?® establishes a reporting and carbon-pricing mechanism for goods imported
into the EU, including iron and steel products. In the context of the present report, it is important to
notice the difference in scope between CBAM and DPP. As described below, CBAM reporting
operates at installation and CN code level'* nt carbon leakage by imposing a carbon price on
imports based on their embedded emissions -a broad classification system for goods- with annual
reporting requirements to preve. In contrast, DPP is linked to the product, without a specific periodic
reporting requirement (as described in detail in Section 2.1), therefore serving distinct but
complementary role in the steel value chain.

There is a phased approach for CBAM described in the following:
A) Transitional period (until 31 December 2025)
Importers must submit a quarterly report with the following information for each CN code imported:

e Goods & trade info: CN code, quantity, country of origin, period.
e Production installation: name/address/identifier, production route (e.g., BF-BOF*> vs
EAF!®), relevant processes.
e Embedded emissions:
o Direct (process + combustion) per tonne of product.
o Indirect (electricity) per tonne; electricity consumption (MWh/t) must be reported;
indicate actual vs default method used.
e Precursors (if any): quantities used and their specific embedded emissions.
e Carbon price paid in origin country (if any).
e Method statement used (Regulation®’ rules), any use of default values.

B) From 1st of January 2026:

e Annual CBAM declaration; same core data plus verification and CBAM certificates to be
purchased/surrendered against embedded emission
e Keep using installation-level, EU-ETS-aligned methodology as the baseline

13 Regulation (EU) 2023/956 of the European Parliament and of the Council of 10 May 2023 establishing a carbon
border adjustment mechanism [link]

4 (N code is the eight-digit Combined Nomenclature code used to classify specific goods that are subject to CBAM

reporting

15 BF-BOF: Blast Furnace-Basic Oxygen Furnace steelmaking process

16 EAF: Electric Arc Furnace

7 Commission Implementing Requlation (EU) 2023/1773 of 17 August 2023 laying down the rules for the application
of Regulation (EU) 2023/956 of the European Parliament and of the Council as regards reporting obligations for the
purposes of the carbon border adjustment mechanism during the transitional period [link]
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4.2.1.4 EU Emissions Trading System (EU ETS)

The EU ETS Directive® requires all industrial installations within its scope, including iron and steel
production plants, to monitor and report greenhouse gas emissions annually. Compliance is
governed by the Monitoring and Reporting Regulation (MRR)*®, and the Accredited Verification
Regulation (AVR)? following ISO 14065. In the context of the present report, it is important to notice
the difference in scope between ETS and DPP. As described below, ETS reporting operates at
installation and NACE code level?! with annual reporting requirements to track emissions from
industrial sites. In contrast, DPP is linked to the product, without a specific periodic reporting
requirement (as described in detail in Section 2.1), therefore serving distinct but complementary
role in the steel value chain.

Operators must submit a verified Annual Emissions Report (AER) that includes

e Operator/installation identifiers, NACE code and activity description.

e Total annual verified emissions (tCOze).

e Breakdown by source stream/fuel/process, activity data used, EF/NCV/OF? applied, tier
levels, biomass portion, calibration/changes vs plan.

e A verification report issued by an accredited verifier in accordance with ISO 14065

4.2.2 Market-driving voluntary reporting

Beyond mandatory EU reporting obligations, the steel sector routinely employs a range of voluntary,
commercially driven reporting practices designed to meet client requirements across diverse
application sectors. These practices play a central role in managing and communicating product
characteristics—including mechanical properties, chemical composition, performance criteria and,
increasingly, environmental information.

Although not required by law, these reporting systems are widely standardised, well established,
and essential for business-to-business transactions in the steel value chain. One of the key
documents used to share relevant quality and technical information is the Mill Test Certificate
(MTC), also known as Material Test Certificate. This document certifies that the steel intermediate
product complies with specified chemical and mechanical properties, ensuring transparency and
quality control. The content and format of the MTC are defined by European standards, notably EN
10204:2004 - Metallic products — Types of inspection document, which specifies the
different types of inspection documents supplied to the purchaser, and the EN 10168:2004, which
establishes the list of information that may be communicated in the MTC.

18 Directive 2003/87/EC of the European Parliament and of the Council of 13 October 2003 establishing a scheme for
greenhouse gas emission allowance trading within the Community and amending Council Directive 96/61/EC [link]

13 Commission Implementing Regulation (EU) 2018/2066 of 19 December 2018 on the monitoring and reporting of
greenhouse gas emissions pursuant to Directive 2003/87/EC of the European Parliament and of the Council and
amending Commission Regulation (EU) No 601/2012 [link

20 Commission Implementing Regulation (EU) 2018/2067 of 19 December 2018 on the verification of data and on the
accreditation of verifiers pursuant to Directive 2003/87/EC of the European Parliament and of the Council [link

21 Numeric code used for statistical classification of economic activities in the European Union

22 EF/NCV/OF are calculation factors used to determine greenhouse gas emissions (GHG), notably Emission Factor, Net
Calorific Value and Oxidation Factor
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Other selected examples of industry-driven reporting practices and information carriers used to
communicate product-related information that are particularly relevant when considering potential
content for Digital Product Passports (DPPs) are Environmental Product Declarations (EPDs) and the
International Material Data System (IMDS), among others.

A detailed description of MTC and other examples of reporting practices can be found in Annex 2.
The preparatory study Task 1-3 provides additional information on existing industry-driven
initiatives and reporting practices.

4.3 Digitalisation and data exchange practices

Section 5.1.4, further developed in Annex 2, presented examples of industry reporting practices and
information carriers used to communicate product-related information along the steel value chain,
such as Mill Test Certificates (MTC), Environmental Product Declarations (EPDs), and emerging
digital passport initiatives.

This section complements that perspective by examining the underlying data domains and
digitalisation practices through which such information is generated, managed, and exchanged
across the steel value chain. The focus is therefore on the types of data relevant for future Digital
Product Passport (DPP) requirements under ESPR and the current level of digital interoperability
supporting their exchange. In particular, the analysis in this section is done considering the data into
overarching categories or domains that reflect the logical structure of DPP: content and material
traceability data, material compliance documentation and substances of concern (SoC), and
environmental and circularity data.

Some data domains relevant to the proposed Digital Product Passport (DPP) requirements are
already embedded in established industry practice within the steel value chain. Core production,
quality assurance, and compliance processes are typically supported by integrated ERP, MES, and
laboratory systems.

Figure 5 illustrates typical document types currently used to communicate product-related
information across the steel value chain. Although these documents are frequently generated from
structured internal systems, they are predominantly exchanged as static files (e.g. PDF), rather than
through harmonised, interoperable data formats.

Figure 5. Examples of commonly used document formats for steel-related product data exchange (e.g. Mill
Test Certificate, Declaration of Conformity, Environmental Product Declaration, Recycled Content Verification).
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4.3.1 Technical and material data

Verified technical and material product data (such as physical dimensions or mechanical properties),
are usually shared across the steel value chain through Mill Test Certificates (MTCs, EN 10204), a
key reporting instrument described in detail in Annex 2. They represent a long-established and
structurally harmonised traceability practice within steel production. MTCs are typically generated
digitally within production and quality management environments and contain verified technical
data derived from laboratory testing and process control. In the construction sector, however,
Declaration of Performance (DoP) are used, as it is required by the CPR.

In practice, relevant technical and material data are generated and stored across integrated internal
systems, including production planning systems, enterprise resource planning (ERP) systems,
manufacturing execution systems (MES), laboratory information management systems (LIMS), and
quality management systems. The degree of automation and system integration varies between
companies, but these systems generally enable structured internal generation and management of
technical product data.

Despite digital generation at source, exchange of MTCs and DoP between supply chain actors
predominantly takes place in document format, typically PDF or other non-standardised digital
formats. Downstream actors may extract selected data fields for internal registration while
retaining the original certificate as contractual documentation. Structured, machine-readable
exchange of MTC data is therefore not yet widely implemented across the steel value chain.

4.3.2 Material compliance documentation and substances of concern (SoC)

Material declarations related to chemical composition and regulatory compliance (e.g. REACH, RoHS,
or Declarations of Performance) are widely used throughout the steel sector and downstream
manufacturing industries. In practice, reporting is typically organised around the disclosure of
relevant chemical composition data and compliance with applicable substance restrictions. For
steelmakers without relevant requlated substances, general compliance statements are commonly
prepared and published on company websites.

The structure, terminology, and format of material compliance documentation vary across
regulatory frameworks and sector-specific reporting requirements. In several segments, exchange
remains document-based. In certain industries, more structured reporting is guided by sector-
specific reporting frameworks or platforms, such as the International Material Data System (IMDS),
described in Annex 2, used in automotive supply chains, REACH-related substance declarations (see
Section 4.2.1.2 for more information), including Safety Data Sheets (SDSs) or SCIP notifications to
ECHA using the IUCLID data format for substances of very high concern (SVHCs). However, such
practices are not homogeneous across the steel value chain.

Digital integration of material compliance and composition-related data therefore differs depending
on sector, geography, and company size. While underlying data may originate from structured
internal systems, interoperability across company boundaries is not consistently standardised.

4.3.3 Environmental and circularity data: PCF and recycled content

Environmental circularity-related data, including product carbon footprint (PCF), recycled content,
and other resource-efficiency indicators, are increasingly requested by regulators and customers
and are highly relevant in the context of ESPR.
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PCF calculations are typically performed using life cycle assessment (LCA) tools, spreadsheets, or
specialised consultancy services. These calculations commonly combine primary production data
with secondary datasets for upstream processes. Secondary data is often derived from recognised
life cycle inventory databases or industry-average values, particularly where supplier-specific
primary data is not available. Environmental assessments may therefore reflect a combination of
site-specific and model-based inputs.

In addition to climate-related metrics, circularity-related characteristics such as recycled content are
increasingly communicated as part of sustainability and material efficiency reporting. Reporting
practices vary across actors and markets. In some cases, recycled content values are supported by
verification certificates. In other cases, reporting is provided at site or product-group level for
customer information or sustainability communication purposes.

Recognised methodological frameworks guide environmental calculation and reporting practices.
However, cross-company data exchange remains predominantly document-based (e.g. EPDs,
described in Annex 2, PCF reports, recycled content declarations). Structured exchange of primary
environmental and circularity-related data between upstream and downstream actors is not yet
systematically embedded across the value chain. In particular, for recycled content, methodological
inconsistency and limited upstream data availability also appears as a challenge.

Digitalisation in this domain can therefore be characterised as tool-supported at source, but
heterogeneous with regard to interoperability, granularity, and structured exchange practices.

Despite these challenges, there are identified initiatives where advanced digital solutions are
deployed, such as CELSA Circularpass, that developed Digital Product Passports using blockchain-
based solutions to enhance traceability and provide customers with reliable, verifiable information
across the value chain. More information on this initiative can be found in Annex 2.

4.3.4 Cross-domain characteristics

Across the analysed domains, several common structural characteristics can be identified:
e Data is frequently digitally generated within internal production and quality systems.
e Cross-company exchange remains predominantly document-based.

e Structured, interoperable data flows are not yet systematically implemented across the full
value chain.

e Data granularity varies between domains: production-level traceability (e.g. heat-based MTC
data) is generally more granular than environmental or circularity-related datasets.

o Digital maturity varies across actor types, with larger integrated producers typically
exhibiting stronger system integration than midstream and SME actors.

Overall, the steel industry demonstrates high operational maturity in relation to technical traceability and
material documentation, while exhibiting heterogeneous levels of digital interoperability and cross-company
data exchange across regulatory and sustainability-related domains. A summary of the current data exchange
practices and digitalisation status in industry are presented in Table 1.

Table 1. Summary of data exchange practices and digitalisation status in industry

Description \ Digitalisation status
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4.4 Traceability & data verification practices

4.4.1 Physical traceability

Traceability relies on a consistent linkage between the physical product and its corresponding digital
production and quality data. This connection is typically established through identifiers, such as

product number, heat numbers, coil numbers or bundle identifiers. These identifiers are physically
marked on the product or attached through labels or tags, while the same identifiers are recorded in
the manufacturer’s production systems and documentation.

The shared identifier enables the physical steel product to be linked to its associated digital records,
including production data, laboratory test results and certification documents. In particular, these

identifiers connect the product to its Mill Test Certificate (MTC).

This linkage between physical marking and digital documentation forms the basis for reliable
traceability in steel supply chains. It allows manufacturers, distributors and end users to access and
verify information on the origin, material properties and compliance status of steel products
throughout production, processing and delivery.
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4.4.2 Data verification

In industrial supply chains, different types of product-related data are subject to verification
through established technical, regulatory or certification frameworks. In the steel industry,
verification practices typically apply to environmental data and product quality documentation.

This section provides a high-level overview of selected examples of current verification practices in
the steel industry.

4.4.2.1 Accreditation of technical and material traceability data: chemical and mechanical
properties

Mill Test Certificates (MTCs), described in detail in Annex 2, provide verified information on the
chemical composition and mechanical properties of steel products. These certificates are issued in
accordance with EN 10204 and are based on laboratory testing and production monitoring
performed by the manufacturer. Two types of production-specific inspection certificates contain
heat-, bundle-, or item-level information on chemical composition and mechanical properties:

e Type 3.1 inspection certificates; The document is validated by the manufacturer’'s authorized
inspection representative, independent of the manufacturing department.

e Type 3.2 inspection certificates; Document prepared by both the manufacturer’s authorized
inspection representative, independent of the manufacturing department and either the
purchaser’s authorized inspection representative or the inspector designated by the official
regulations and in which they declare that the products supplied are in compliance with the
requirements of the order and in which test results are supplied.

Type 3.1 is the most used type of inspection certificates. Type 3.2 certificates are typically used
only for critical applications.

4.4.2.2 Accreditation of material compliance declarations and substances of concern
(SoC)

Material compliance declarations, such as declarations related to chemical substance requlations,
are used to confirm compliance with regulatory requirements. These declarations often reference
legislation such as the REACH Regulation. Verification in this context typically relies on supplier
declarations, material composition data and supporting documentation demonstrating that
regulated substances are either absent or below applicable thresholds.

4.4.2.3 Verification of environmental and circularity information

Verification is needed because companies, regulators, and customers need confidence that a
Product Carbon Footprint (PCF) has been calculated correctly and according to the relevant method
(e.g., Product Category Rules for EPD, or the Catena-X PCF Rulebook for ISO 14067 in the
automotive sector). Verification does not prove the PCF is the “true” value, only that it was
generated according to the defined methodology with a certain confidence level. Product Carbon
Footprint verification checks that the method, data, and calculations used to produce a product
carbon footprint comply with the required methodological rules and are supported by evidence. This
is crucial for establishing a scalable verification practice.

In general, a verification process involves the following steps.
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1. Define scope & criteria — Specify the product, functional unit, system boundaries, and
applicable standard (e.g., ISO 14067, EN 15804).

2. Review methodology & data — Check modelling assumptions, allocation rules, and assess
data quality, traceability, and consistency of emission factors and datasets.

3. Test evidence & calculations — Sample key inputs (energy, materials, transport, supplier
data) and verify calculations are justified and reproducible.

4. lssue verification statement — Independent verifier confirms conformance to the standard
and correct reporting of all required indicators and metadata.

Environmental Product Declarations (EPDs) provide verified environmental performance data
based on life cycle assessment (LCA). The environmental results presented in an EPD are subject to
independent third-party verification by an approved verifier under the relevant programme operator.
This verification confirms that the underlying LCA study, system boundaries, datasets and
calculation methods comply with the applicable Product Category Rules (PCRs) and standards. EPD
verifications are conducted by independent third-party verifiers, including both approved individual
verifiers and accredited certification bodies?.

Product Carbon Footprint (PCF) studies may undergo internal or third-party verification to
confirm methodological compliance with the standard and the underlying life cycle assessment
framework defined in ISO 14040 and ISO 14044. Verification typically involves reviewing system
boundaries, activity data, emission factors and calculation methods. Accreditation of compliance
with 1ISO 14067 can be conducted by any verification bodies demonstrating the necessary
competence. Verification is still evolving, and initiatives such as Catena-X and Together for
Sustainability (TfS) have jointly developed a PCF verification and certification framework for the
automotive and chemical supply chains®*.

4.4.2.4 Overview of current verification practices

The examples described above illustrate different approaches used in the steel industry to verify
product-related information. Verification practices vary depending on the type of data being
assessed, the applicable regulatory or voluntary framework, and the level of assurance required.
Table 2 provides a summary of selected verification practices currently applied in steel supply
chains, including verification of product quality, environmental and circularity information and
material compliance.

25 https://www.environdec.com/about-us/international-epd-system

24 5ee more https://www.tfs-initiative.com/app/uploads/2025/09/PCF-verification.pdf
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Table 2. Overview of selected verification practices for product-related data in steel industry

Mill Test Product Carbon EPD Material Compliance
Certificate Footprint
Purpose Confirm physical & | Quantify GHG Declare full Confirm absence of
chemical properties | emissions across lifecycle restricted/hazardous
of delivered steel the product life environmental substances
cycle impact
Key EN 10204 (3.1/3.2), | 1SO 14067, ISO 14025, EN REACH, RoHS
standards | ASTM, EN 10025 Catena-X PCF 15804, PCR
Rulebook,
worldsteel
Verifier Mill QA (3.1) or 1st/2nd/3rd party; | Independent 3rd Material specification,
independent 3rd party = party + program Supplier declaration or
inspector (3.2) highest trust operator accredited lab
Validity Per heat / delivery Annual 5 years Per product; reviewed on
lot regulatory change

Source: Own elaboration
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4.5 Granularity levels in iron and steel industry

Granularity in the ESPR defines the reference unit at which product information must be declared.
For intermediate steel products, applying harmonised levels is essential, because the industrial
traceability structure (heats, batches, coils) does not automatically correspond to the requlatory
categories of model, batch and item. As a result, the relationship between industrial traceability
units and ESPR granularity levels should be understood as an analytical mapping rather than a strict
one-to-one correspondence. This chapter therefore examines how industrial traceability units used
in steelmaking can be conceptually aligned with the granularity levels foreseen in the ESPR
framework.

As discussed previously in Section 2.1.5.4, the ESPR identifies three levels of granularity for the
Digital Product Passport: model, batch and item.

4.5.1 Model-level granularity

Model-level granularity, as defined in the work of CEN-CENELEC JTC 24, refers to a version of a
product for which all units share the same technical characteristics relevant for the ecodesign
requirements and the same model identifier.

For iron and steel products, the model level may be understood as a specific product
configuration defined by a set of technical specifications that determine the material
properties and intended applications of the steel product. These specifications typically include, for
example:

e steel grade designation according to EN 10027-1

e steel number according to EN 10027-2

e product form using the terminology defined in EN 10079
e treatment condition according to EN 10027-1

In the EU context, all steels grades produced or standardised within the EU are registered with a
specific steel number in the Register of European Steels (StahlDat SX database?®), which contains
over 2400 steels. For each steel grade, the register specifies all the attributes mentioned above.

Beyond this specific reference based on steel grades, industry practices rely on different types of
identifiers and aggregation levels when exchanging DPP-relevant data. At the product “model level”,
where information is handled at a relatively high level of granularity, three commonly used
reference identifiers can be observed:

e CN-Code: Used for trade classification and reqgulatory reporting (e.g. CBAM data), typically
representing aggregated product categories rather than operational product identifiers.

e Product family: A product family is a group of products with similar function, performance
characteristics and production processes for which environmental performance can be
represented by a common dataset. EPDs are typically created at this granularity level today.

2> https://www.stahldaten.de/stahldat-sx/
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Example of product family: hot rolled coil, spring steel wire, special steel wire rod, etc. In
addition, recycled content (ReCo) certificates are also reported at product family level.

¢ Product number: |dentifier defining the specific product design, grade, composition,
dimensions and treatments. It is typically used by steelmakers as a unique product identifier.
Referred to for repeat orders and an identifier in Enterprise Resource Planning (ERP) systems.
Product Carbon Footprint (PCF) according to ISO 14067 is typically allocated to this
granularity level.

4.5.2 Batch-level granularity

The term batch-level granularity, as defined in the work of CEN-CENELEC JTC 24, corresponds to the
notion of a production order or production batch. As explained in the previous section, steelmaking
production is organised around this reference unit, which represents a subdivision of a
customer order and defines the technical requirements and performance parameters for a
specific product configuration.

Accordingly, the ESPR definition for this level of granularity may be interpreted in the steel sector as
a subset of a specific model composed of all products produced within a defined production order
or production batch.

In steel production, the batch-level reference is operationalised through established industrial
identifiers. Depending on plant configuration, product type, and production planning, the relevant
batch unit may correspond to the following traceability units:

e Cast: a sequence of heats processed together in continuous casting and identified by a cast
number. This unit is used when a production order extends across multiple heats.

e Heat: the primary metallurgical production unit, uniquely identified by a heat number. At
this level, the product is linked to a defined chemical composition and production route.

e Lot / Bundle: a grouping of finished or semi-finished products produced from the same
heat or set of heats and processed under the same manufacturing conditions (e.g., rolling
campaign, heat treatment batch, coating line run). This unit is typically identified by a lot
number, bundle number, or production batch identifier.

The Mill Test Certificate (MTC), see also Annex 2, issued by the steelmaker in a voluntary basis,
reports technical and quality data linked to the relevant heat, cast number or item. As such, the MTC
provides an existing and widely standardised mechanism for associating batch-level technical
information with a defined production unit.

4.5.3. Item-level granularity

The term item-level granularity, as defined in JTC24, correspond to a single unit of steel
intermediate product placed in the EU market. This level corresponds to a single physical unit—
such as a hot rolled coil, cold rolled coil galvanized, or electrical sheet.

At this level, products are typically identified through item-specific identifiers, such as coil
numbers, sheet numbers or tube numbers, enabling detailed traceability where required by
downstream industrial applications.
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4.5.4 Mapping industry specific granularity levels to ESPR

The analysis above shows that the granularity levels defined in the ESPR framework—model, batch
and item—do not directly correspond to the traceability units used in steelmaking operations.
Instead, the steel sector relies on a set of industrial identifiers that reflect the organisation of
production processes and the types of information exchanged along the value chain. These
identifiers are associated with different stages of production and are used to communicate specific
categories of technical, environmental or compliance-related information.

Current industry practice demonstrates that different types of DPP-relevant data are exchanged at
different levels of granularity. Environmental information is often reported at aggregated levels
(e.g. product families), while technical and compliance-related information is typically linked to
production batches or individual items.

Table 3 summarises the typical granularity levels currently used for exchanging DPP-related data
for iron and steel products and their conceptual correspondence with the ESPR granularity

framework.

Table 3. Mapping typical granularity level for currently exchanged DPP-related data for iron & steel products

ESPR Corresponding | Current data Typical use Motivation
granularity industry exchange
level granularity
- Company General material | Company-level Indicate compliance with
compliance declarations on REACH. When no
statements material compliance | substances of concern
exist in products, general
company statements are
typically published
Model CN Code Trade and Product classification | Used for aggregated
regulatory for trade statistics product classification
reporting for and customs rather than operational
CBAM reporting traceability.
Product family EPD Environmental Environmental
i performance performance can be
ReCo declaration | reporting at represented by a
aggregated product common dataset
level
Product number | PCF acc. ISO Product Environmental
14067 configuration performance varies per
identifier used in ERP | product number within
50C (when systems and repeat | the same product family
requested) orders or sector specific
ReCo declaration requirements for 1SO
14067
Disclosure of relevant
chemical composition
Batch Heat number MTC Reporting chemical Analysis of chemical
_ composition, composition is typically
ReCo declaration | mechanical recorded and exchanged
at this granularity level
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properties and
production route

as it is not affected by
downstream processing

Cast number

MTC

ReCo declaration

Traceability of
continuous casting

Used when production
orders extend across

sequences multiple heats.
Bundle/Lot MTC Reporting Used for products
o mechanical processed under the
Origin properties and same manufacturing
intermediate product | conditions
traceability
Item Item?® MTC Traceability of For products and/or
o individual physical applications when item
Origin level mechanical

products placed on
the market

properties and
traceability is needed

Sources: own elaborations

26

Item level traceability is applicable for selected products and applications, otherwise typically bundle or lot level

testing of mechanical properties and traceability is sufficient
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5. Use cases and data needs elicitation

Use cases are a foundational element of the ESPR DPP methodology applied in this study. They
describe how different actors interact with a product or dataset in order to achieve specific
objectives. In the context of the Digital Product Passport (DPP), use cases help to clarify why
particular information is needed, who needs it, and for what purpose. By framing information needs
from the perspective of real users across the value chain, use cases ensure that the definition of
DPP content is grounded in practical functionality rather than abstract data requirements.

For the steel sector, use cases provide an essential link between regulatory objectives, market
practices, and the operational realities of producers, downstream manufacturers, recyclers,
authorities and other stakeholders. They allow the study to identify and prioritise the types of
information that must be included in the DPP for intermediate steel products, taking into account
both cross-cutting regulatory requirements and sector-specific needs. This, in turn, enables the
elicitation and prioritisation of data needs according to their importance for the intended uses of
the DPP.

5.1 Identification of use cases

This section summarises the use cases identified for the different actors interacting with the Digital
Product Passport (DPP) for intermediate steel products. The complete use-case descriptions—
including primary and secondary actors, triggers, detailed action flows, data requirements and
update events—are provided in Annex 1.

5.1.1 Compliance check and monitoring of market compliance

For public authorities, the DPP provides an essential tool to support regulatory enforcement,
customs controls, market surveillance and sustainability-related public procurement. The following
use cases describe how authorities interact with the DPP system (see also Annex 2):

A. Automated completeness verification of DPP disclosures (UC1)

Before a DPP can be finalised and made available in the EU Registry, an automated system
validation checks whether all mandatory data fields—defined in the relevant delegated act—are
present and correctly formatted. This ensures that incomplete or structurally non-compliant
DPPs do not enter the registry. (Note: This verification assesses completeness and formatting
but does not validate the factual accuracy of the data.)

B. Customs controls for imported products (UC2)

At the point of entry into the EU, customs authorities can electronically search the DPP Registry
to verify that a product has been registered in the DPP registry, as required under Article 15 of
the ESPR. Using product identifiers or the DPP data carrier, customs officers can cross-check
shipment information against registry records.

C. Ongoing compliance monitoring by Market Surveillance Authorities (UC3)

Market Surveillance Authorities (MSAs) use the EU DPP Portal and Registry to access product
information, including conformity documentation and sustainability-related disclosures. MSAs
can use the EU DPP Web Portal and Registry to retrieve DPP data for products and assess
alignment with legal and technical standards. The DPP supports both proactive and reactive
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surveillance activities, enabling MSAs to efficiently monitor compliance with ESPR requirements
and restrict the circulation of non-compliant products.

D. Statistical monitoring of steel imports and production (UC4)

Authorities involved in market oversight require harmonised data for statistical reporting on
imports, production volumes and market patterns. The DPP registry facilitates this by providing
structured, machine-readable information that can be aggregated across product groups,
reducing administrative burden and improving quality and timeliness of official statistics.

E. Public procurement sustainability verification (UC5)

Contracting authorities may consult DPPs submitted as part of tender procedures to verify
compliance with relevant Green Public Procurement (GPP) criteria. The DPP provides reliable,
standardised information on sustainability performance, material composition and
environmental attributes, supporting transparent and evidence-based procurement decisions.

5.1.2 Business-to-business (B2B) data exchange

Economic operators—particularly manufacturers of intermediate steel products—play a central role
in generating and supplying high-quality, standardised data through the Digital Product Passport
(DPP). Their passports enable downstream actors in the steel value chain to access verified
information that supports traceability, compliance, sustainability reporting, and the integration of
upstream data into subsequent manufacturing stages, simplifying and standardising information
management for businesses. The following use cases describe typical interactions between
manufacturers and downstream B2B consumers (see also Annex 2):

A. B2B data exchange with ferrous metal processing industries (UC6)

A steelmaker produces a semi-finished intermediate product such as hot-rolled coil and places
it on the EU market. The steelmaker generates a DPP that includes verified data elements such
as material composition (including chemical content), mechanical properties, environmental
performance indicators, recycled content and carbon footprint.

A downstream ferrous metal processor—e.g. a company converting hot-rolled coil into
intermediate finished products such as cold-rolled or galvanised coil—can access this DPP and
directly integrate the data into its own production processes and documentation systems. This
enables the data to be incorporated as a module of the product lifecycle, facilitating
traceability, data continuity, and consistency throughout the value chain.

B. B2B data exchange with ferrous metal processing industries (UC7)

Manufacturers of intermediate finished steel products used in final goods—such as steel cords
supplied to the tyre industry—also generate a DPP containing verified information on material
characteristics, environmental performance, recycled content and carbon footprint. Where
relevant, these manufacturers may themselves rely on DPPs from their upstream suppliers to
populate their own disclosures.

Downstream manufacturers of final products (e.g. tyre producers) can retrieve this DPP and
incorporate the information into their own product-specific documentation and, where required,
into their product-level DPP. This enables the data to be incorporated as a module of the
product lifecycle, facilitating traceability, data continuity, and consistency throughout the value
chain.
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5.1.3 End-of-life (EoL) hazard and raw material handling

At the end of a product’s life, access to accurate and complete information on material composition,
hazardous substances, and potential for reuse or recycling is critical. Today, such information is
often unavailable or fragmented, limiting safe handling, resource recovery and the identification of
components suitable for reuse. Through the DPP, end-of-life operators—including recyclers,
dismantlers and steelmakers—should be able retrieve relevant data directly, provided the data
carrier or product identifier is available. This supports hazard management, compliance with
legislation, and process optimisation. It also has an important competitiveness dimension, as
improved information availability reduces operational uncertainty, enables higher-quality scrap
sorting, lowers processing costs, and enhances the value recovery of steel and alloying elements.
These efficiency gains strengthen the economic viability of recycling operations and improve the
supply of quality secondary raw materials to EU industry. The following use cases illustrate typical
end-of-life interactions (see also Annex 2):

A. Eol handling by recycling and waste-management facilities (UC8)

Recycling, sorting, and disposal facilities require reliable information on hazardous substances,
critical raw materials, coatings, alloying elements and chemical composition to safely process
intermediate steel and iron products at end-of-life. Today, such information is rarely accessible,
increasing safety risks and reducing the efficiency of material recovery. Access to the product’s
DPP enables operators to quickly obtain these data, improving hazard management, supporting
compliance with waste and chemicals legislation, and facilitating more efficient, cost-effective
and targeted resource recovery.

B. EoL handling for intermediate steel products by contractor (UC9)

During the decommissioning of buildings or infrastructure, contractors may identify structural
steel components that could potentially be reused. Currently, determining the mechanical
properties, composition, or certification status of such steel is often difficult and costly, making
it challenging to assess suitability for reuse. The DPP allows contractors to retrieve this
information directly, enabling evidence-based decisions on reuse, reducing waste, and
supporting cost-effectiveness of circularity in construction value chains.

C. EolL handling for recycling of intermediate steel products by steel maker (UC10)

Steelmakers often receive steel-containing end-of-life products—such as tyres with steel
cords—where composition data have been lost over time. Although steelmakers already use
established sampling and analysis processes to determine scrap composition, these steps
require time, energy and laboratory resources. Access to verified composition and substance
data through the DPP would not replace these control processes but would make them more
efficient by reducing uncertainty about the incoming material. This can support quicker sorting,
fewer corrective adjustments during melting, and more stable furnace operation. In practical
terms, this leads to lower processing costs, improved material efficiency and more consistent
recycling performance for complex steel inputs.

5.2 Conceptual data needs elicitation

To translate the use cases identified in Section 5.1 into concrete DPP content requirements, the
study systematically extracted all information elements listed under the “Data Required”
components of each use case (see Annex 3). This enabled the identification of both cross-cutting
data fields that are essential across multiple interactions (e.g. customs controls, market
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surveillance, monitoring, B2B data exchange and end-of-life handling) and more specific data needs
that arise only in particular operational contexts.

The consolidated results are presented Table 4 which summarises the data elements required

across all use cases and indicates whether they represent core or use-case-specific requirements.
This comparison forms the analytical foundation for prioritising DPP content and determining which
information is indispensable for intermediate steel products.

Building on this comparison, the elicited data were organised into five overarching categories that
reflect the logical structure of DPP content: product identification and classification, producer
identification and origin, product technical and material data, product material compliance, and
product environmental and circularity data. Table 4 below links each data element to these
categories and shows the use cases in which it appears, thereby connecting operational
requirements directly to the proposed DPP data structure.

Table 4. Categorisation of data needs derived from the identified use cases (UC1-UC10).

Category

Product iden-

Data Elements Required Across Use Cases

- Unique product/DPP identifier - Product type and classifica-

Use Cases Requiring

This Information
UC1, UC2, UC3, uC4,

tification tion (e.g. steel grade, quality class) - Commaodity or customs  UC5, UC6, UC7; UC8-
and classifi- codes (where relevant) - Manufacturing date - Product mass  UC10 (for routing and
cation and packaging information material handling)
Producer - Manufacturer identity - Legal manufacturer or economic UC1-UC7 (market
identification operator responsible - Country of origin - Melt & pour - Pro-  placement and B2B
and origin duction site(s) and processing locations - Links to upstream use); UCB-UC1O (trace-
or downstream DPPs - Shipment or manifest identifiers ability)
(customs context)
Product - Physical dimensions and form - Material composition - Al- uc1-ucio
technical and loying elements and other chemical constituents - Coatings -
material Mechanical properties and other material properties
data Steelmaking and processing route - Presence of substances
of concern
Product ma- - Conformity documentation - Technical certificates and test  UC2, UC3, UC5; some
terial com- results - Validity of digital certificates - Compliance with elements relevant in
pliance procurement criteria - Customs verification metadata - Sta- UC1 (completeness

tus flags indicating enforcement actions (e.g. investigation,
withdrawal, recall)

checks)

Product envi-
ronmental
and circular-
ity data

« Recycled content and type of recycled inputs (pre-/post-
consumer material split) - Carbon footprint or embedded
emissions - Environmental and circularity information used
in LCA or sustainability reporting - Data enabling environ-
mental monitoring

UC1-UC7 (claims and
reporting); UC8-UC10
(scrap quality and recy-
cling optimisation)

Source: own elaborations

These data elements identified following ESPR DPP methodology are the starting point for
identification of DPP requirements. However, this information is complemented with inputs from
industry practices (see Section 4), resulting in the proposed DPP requirements of Section 7.
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6. Opportunities and challenges for the steel industry from DPP

As presented in the previous chapter, the steel industry already relies heavily on the exchange of
detailed technical product information to support business-to-business transactions. Steel products
are typically specified and traded based on precise technical parameters, including chemical
composition, mechanical properties, and quality certifications.

Relevant product data within steel plants are highly digitalised and support detailed internal
traceability. However, information exchange across company boundaries still frequently relies on
document-based formats and heterogeneous reporting systems across the steel value chain. In
addition, sustainability-related information such as carbon footprint or recycled content is often
generated at different levels of aggregation and under different reporting frameworks.

In this context, the DPP presents opportunities to digitalise existing information flows, improve
interoperability of product data and facilitate the reuse of information across regulatory and market
reporting processes, contributing to harmonisation and simplification of data management. At the
same time, implementation of the DPP raises several challenges related to data interoperability,
methodological alignment and verification of sustainability-related information.

This chapter examines these opportunities and challenges across three main dimensions:
digitalisation, harmonisation and simplification.

6.1 Digitalisation

The steel sector generates large volumes of digital product information through internal production
control and quality management systems. Detailed technical data are routinely recorded to support
product certification and business-to-business transactions. However, while these data are largely
managed digitally within individual companies, their exchange across organisational boundaries
often still relies on document-based formats such as PDFs, spreadsheets or static certificates. Also,
environmental performance data (e.g. PCF, EPD, recycled content) are more reliant on calculations,
reporting cycles, and document-based exchange, with weaker linkage to specific physical product
instances under current practice. This limits interoperability between information systems and
creates inefficiencies when data must be repeatedly converted or manually re-entered.

In this context, several opportunities arise from this digitalisation potential.
e Digitalisation of existing reporting practices.

The DPP could build upon existing information practices rather than introducing entirely new
reporting mechanisms. By enabling structured and machine-readable exchange of product
data across companies, the DPP could accelerate the digitalization of existing information
flows and strengthen traceability of steel products along industrial supply chains.

e Enhanced data traceability and accessibility

The DPP could help these efforts by centralising data in a standardised, machine-readable

format, making origin-related data accessible across the supply chain, enabling updates of
data, transparency for sustainability reporting and requlatory compliance and automation,

ultimately enhancing the traceability across the value chain and wider comparability of the
products of the market.

e Enhanced system integration for SMEs and midstream actors
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SMEs and midstream actors in the steel sector often face digital maturity gaps compared to
larger producers, limiting their ability to compete, collaborate, and meet evolving market
demands. DPP could therefore facilitate their integration into digital supply chains, by
providing structured, standardised frameworks. This can help these businesses to easily
integrate with larger supply chain partners, automate compliance and reporting and access
new markets.

e Reduce costs, improve manufacturing and quality

First, cost savings can be achieved by reducing administrative overhead and minimizing
errors associated with manual data handling. Digital MTCs embedded within a DPP could
eliminate the need for paper-based documentation, streamline compliance checks, and
automate data transfer. Second, downstream manufacturing optimization could be
enhanced since DPP could provide manufacturers data to fine-tune their processes (such as
adjusting cutting or forming parameters- based on the exact properties of the incoming
material). This precision could reduce waste, improve vyield, and ultimately boost efficiency
and reduce operational costs. Finally, it would support traceability and verification of steel
properties, enabling proactive quality control or consistent compliance with standards
throughout the value chain.

At the same time, implementing such a digital infrastructure also presents several challenges,
particularly related to the transformation of existing information exchange practices and the need
to ensure continuity of digital product data across complex supply chains. In particular, harmonised
data structures and transfer protocols will be needed to ensure continuity and compatibility of
information across processing stages and supply chain actors. Additionally, there is expected cost
and lead time required to operationalise such capabilities across full production environments and
complete product ranges.

The main opportunities and challenges associated with digitalisation in the steel value chain are
summarised in Table 5.

Table 5. Key opportunities and challenges of digitalisation for the steel value chain

Opportunities Challenges

Digitalization of existing reporting practices used for Effort and resources for the transition from
business-to-business transactions. Reduce time document-based information exchange (e.g. PDFs,
consuming data, in particular for product spreadsheets) to structured, machine-readable data.
environmental and circularity data.

Enhanced traceability of steel products across Ensuring continuity of product information across
processing stages through structured digital data distributed supply chains and multiple
exchange. transformation stages.

Improved digital integration of SMEs and midstream  Potential digital capability gaps among smaller
actors through common data structures and actors in the value chain.
standards.

Save cost, optimize downstream manufacturing and  Effort and resources for the transition from
improve quality with digitalised MTC. document-based information exchange (e.g. PDFs,
spreadsheets) to structured, machine-readable data.

Source: own elaborations
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6.2 Harmonisation

The steel sector operates within a complex regulatory and industrial landscape where technical,
material and environmental information is reported under multiple regulatory frameworks and
standards. These include product-related regulations such as the Ecodesign for Sustainable
Products Regulation and the Construction Products Regulation, as well as sectoral and
environmental reporting frameworks such as the Carbon Border Adjustment Mechanism, the EU
Emissions Trading System and the REACH Regulation.

Many of these frameworks require similar types of information, such as material composition,
environmental performance indicators or origin-related data. However, the structure, terminology
and level of granularity used in reporting often differ. As a result, economic operators frequently
need to generate comparable information in multiple formats in order to satisfy different regulatory
or market requirements. These differences can lead to fragmented reporting practices and limit
interoperability between data systems across the steel value chain.

In this context, the Digital Product Passport (DPP) could provide a common digital framework for
structuring and linking technical, environmental and circularity-related data across different
regulatory and industrial contexts. By establishing interoperable data models and shared definitions,
the DPP could facilitate more consistent exchange of product information and support improved
alignment between reporting systems.

Several opportunities for harmonization arise from this approach:
e Harmonizing data granularity across information domains.

Under current industry practice, environmental and circularity-related data are not generated or
disclosed at the same level of granularity as technical production data. The DPP could address
this by providing a structured framework, not to enforce the same granularity for the data of
different domains, but to systematically link and standardise granularity levels and definitions
across domains. By aligning technical, environmental, and circularity information in a structured
framework, DPP could enable consistent traceability and easier compliance with evolving
regulations.

e  Supporting regulatory data alignment.

The DPP may function primarily as an enabling digital infrastructure that improves accessibility
and interoperability of product data across regulatory frameworks. By making structured
product information available through a common digital architecture, the DPP could facilitate
reuse of data across multiple reporting obligations (when applicable and relevant) and reduce
the need for repeated data collection. In this sense, the DPP may represent a first step toward
greater alignment of product information systems across regulatory frameworks, rather than
the final stage of regulatory harmonization.

e Harmonizing practices for market scale-up of digital solutions.

There are existing initiatives developing digital product passports for the steel industry.
However, its implementation appears limited to specific networks and are not broadly adopted
across the wider market. By harmonising DPP requirements and establishing common rules and
interoperability, these initiatives could scale-up across the value chain of steel, different
markets and Member States, unlocking increased competitiveness of the sector and scalable
integration.
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At the same time, achieving this level of harmonisation (both data and granularity) requires
addressing several methodological and organisational challenges, particularly with regard to
differences in reporting methodologies, data definitions and levels of granularity across existing
frameworks. Ensuring compatibility and interoperability will therefore be critical. Clear
methodological rules, well-defined data models and interoperable IT frameworks will therefore be

essential for effective implementation.

The main opportunities and challenges related to harmonization are summarised in Table 6.

Table 6. Key opportunities and challenges of harmonization for the steel value chain.

Opportunities
Linking technical, environmental and circularity data
within a consistent data model.

Facilitating alignment of data reporting mechanisms
across regulatory frameworks through a common
digital structure. Comparable product carbon
footprint is crucial to enable business case for
transition to sustainable products and materials.
Link and standardising granularity levels and
definitions across domains.

Scaling existing digital product passport initiatives
across markets, industrial ecosystems and Member
States.

Challenges

Reconciling different levels of data granularity
between technical production data and
sustainability indicators.

Ensuring interoperability between DPP systems
introduced under different Union legislation,
including ESPR and CPR.

Aligning methodologies, definitions and reporting
scopes used across existing regulatory frameworks
and domains.

Ensuring interoperability between different digital
passport solutions and industrial initiatives.

Source: own elaborations

6.3 Simplification

The introduction of the Digital Product Passport (DPP) could contribute to simplifying information
management in the steel value chain by enabling structured product data to be reused across
multiple reporting and communication processes. Instead of preparing separate documents for
different stakeholders, companies could rely on a single digital source of product information that
can support regulatory reporting, commercial exchanges and sustainability disclosures.

Several opportunities for simplification arise from this approach.

e Streamlining compliance by data integration/reuse

The DPP could provide a structured interface through which product data generated in
internal systems can be reused for multiple reporting purposes. If connected to company’
internal ERP and other data management systems, the DPP could allow certain declarations
or data submissions to be generated automatically from existing datasets, reducing the
need for repetitive manual documentation. In this sense, the DPP would not directly reduce
compliance burden on its own but could create the conditions for more efficient reporting by
enabling reuse and automated transmission of product information.

e Streamlining exchange of product information between companies

The steel industry generates product data digitally within internal production and quality
systems, and usually manages it in structured internal systems, but still relies on static



formats (like PDFs for mill test certificates) for sharing information with partners, who then
digitalise it again for internal use. This redundant process wastes time, increases costs, and
risks errors. The DPP could eliminate this inefficiency by enabling direct digital exchange,
cutting unnecessary steps and allowing new levels of efficiency.

e Competitive green products through environmental and circularity information

Demand from downstream customers (e.g., automotive or construction) for more
environmentally friendly products is driving the need for reliable data on the environmental
performance, circularity of products and material traceability to substantiate environmental
claims. However, exchange of these datasets, including PCF and related sustainability
indicators, commonly takes place via static documents and declarations rather than
structured, interoperable data flows. By establishing reliable and standardised
environmental declarations, DPP could support a structured exchange of primary
environmental and circularity-related data between upstream and downstream actors.

Harmonised and transparent information ensures a level playing field in the market. When
environmental performance is calculated and communicated according to harmonised rules,
producers that invest in lower emissions production routes are more likely to have these
efforts recognised by the market. This creates the conditions for steelmakers to monetise
the “green premium” associated with low-emissions steel. This transparency strengthens
trust and confidence among buyers and also enables producers to access markets that

prioritize circularity and compliance.

The main opportunities and challenges related to simplification are summarized in Table 7

Table 7. Key opportunities and challenges of simplification of information management.

Opportunities Challenges

Reduction of administrative burden for compliance
through reuse of structured product information
across different reporting processes.

Streamlined exchange of product information
between companies through structured digital data.

Improved competitiveness of green products
through accessibility and reuse of environmental
and circularity-related datasets across the value
chain

Ensuring that structured product data can meet the
reporting needs of different regulatory frameworks.

Adapting existing IT systems and reporting practices
to support machine-readable data exchange.

Ensuring reliability and verification of sustainability
information exchanged through digital systems.

Source: own elaborations
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7. Proposed DPP requirement

Building on the legal framework outlined in Chapter 2 and the methodological process described in
Chapter 3, this chapter presents the proposed Digital Product Passport (DPP) content for
intermediate steel products. The structure and substance of the proposed data requirements are
derived directly from the data-needs elicitation process in Chapter 5 with consideration of existing
reporting obligations, industry practices. The proposal is based on the input from by inputs from
parallel preparatory work on potential information requirements for intermediate steel products
under the Ecodesign for Sustainable Products Regulation (ESPR).

The data elements proposed in this chapter correspond to the five overarching categories identified
in the previous section 6.2, including product identification and classification, producer identification
and origin, technical and material data, product environmental performance, and other voluntary
input.

7.1 Mandatory requirements

7.1.1 Product identification and classification

Product identification and classification form the foundational layer of the Digital Product Passport
(DPP) for intermediate steel products, directly supporting the ESPR requirements under Articles 8
and 9 and the minimum information obligations set out in Annex Ill. The DPP must enable the
unique and unambiguous identification of products placed on the EU market, ensure traceability
throughout the value chain, and support regulatory controls such as customs checks, market
surveillance and public procurement.

In the steel industry, product identification is currently based primarily on established industry
practices that combine information such as steel grade, steel designation, and dimensions. Within
order-to-production workflows, this information is linked to manufacturing processes and technical
documentation. Identification and traceability are typically anchored to heat-based concepts and
communicated through Mill Test Certificates (MTCs), in accordance with existing industry standards.
Currently, no globally adopted, value-chain-wide product identification standard (e.g. GS1-based
schemes) is observed across the entire steel value chain. Instead, identifiers are defined locally—at
group, plant or site level—and managed within companies’ ERP systems as part of commercial and
production workflows. In practice, such identifiers are often unique only within a specific
organisational or temporal context. For example, they may combine ERP-generated serial numbers
with mill identifiers and production year.

Consequently, identifier schemes are not necessarily persistent across time or across economic
operators. This reflects operational realities such as very high production volumes, rolling serial
number logic, and the reuse or exhaustion of number ranges. From a DPP perspective, this
highlights the need for a more robust and interoperable identification framework capable of
ensuring long-term uniqueness and cross-operator consistency.

Table 8 summarises the proposed data points to be included in the scope of the Digital Product
Passport for product identification and classification purposes. These include a unique product
identifier and globally recognised identifiers. In line with current industry practices, the heat number,
in accordance with EN 10168, is proposed as the unique product identifier. Alternatively, for specific
groups of products, identification could be implemented at the item level. In such cases, the unique
product identifier would correspond to a serial number already used in industry practice (see also
Section 9.1 on granularity for further information).
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Table 8. Proposed DPP content: Product identification and classification.

Data Requirement Reference methodology ESPR Reference

Heat number in accordance to EN

HEAT
number 10168 (MTC: filed CO0)

Unique Product Product number level in accordance Annex Ili(b)
Model- level identifier . ISO/IEC 15459-6:
Identifier (UPI)?” to EN 10168(MTC: filed BO7) '
JTC24 WG2

Product number level in accordance
CAST/LOT ber (if licabl Module 1
JLOT number (if applicable) | "o\ ') 1 6g(MTC. filed BO?) oduie

Serial number

2829

Global Trade Identification No.

(GTIN) ISO/IEC 15459-6 Annex Ill(c)
. TARIC Code TARIC XML schema Annex llI(d)

Other identifiers

HS / CN Code WCO HS; EU CN Annex Il (d)

Purchaser order Product number level in accordance | Industry practice

toEN 10168 (MTC: filed AQ7) only

Product ESPR category ESPR DA for steel Scope of DA
Product Steel grade classification EN 10020 Industry practice
classification Steel designation EN 10027-2 Industry practice

Technology route Industry practice

Source: own elaborations
Stakeholders’ feedback received to-date:

e For long products and powder materials, individual item marking is generally not considered
practical. Identification is therefore typically applied at bundle level (for long products) or
sack level (for powders), rather than at individual item level.

e A stakeholder with comparatively advanced digital and operational maturity, who has
implemented QR-based product marking, highlighted the significant cost and lead time
required to operationalise such capabilities across full production environments and
complete product portfolios. This assessment is based on practical implementation
experience.

e Stakeholders also indicated that improving accessibility of data via a link on the physical
product may provide medium added value, as most structured data exchanges are already
performed through APIs. By contrast, traceability at individual item level was generally
perceived as providing limited additional value, particularly for bulk or standardised
products.

27 Identifier which is guaranteed to be unique among all identifiers used for those objects and for a specific purpose
(stable among the product life cycle).

29 As discussed in the analysis of results presented in Section 10.2, item-level identification could be considered for
selected intermediate steel products (e.g. coils), where item-level data collection is already well established and
provides value for industry stakeholders. Where this option is implemented, the product identifier—such as a serial
number—should be included among the data elements required for product identification.
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e Regarding implementation effort, stakeholders indicated that introducing ESPR-compliant
identifiers and adapting existing labels would require relatively low effort. Implementing QR
code marking across product ranges was generally assessed as involving medium to low
effort. In contrast, establishing systematic item-level traceability across the industry was
considered highly demanding, requiring significant upfront investment (estimated at > EUR
1 million) as well as increased ongoing operational costs.

7.1.2 Producer identification and origin

Producer identification covers the set of data elements required to uniquely and reliably identify all
economic operators responsible for placing intermediate steel products on the EU market. In line
with Articles 8-10 of the ESPR and Annex lll, the DPP must include harmonised identifiers for
manufacturers, importers and other responsible operators. This ensures traceability across the value
chain and supports regulatory controls such as customs checks, market surveillance and
procurement verification.

It should be noted that, while the ESPR definition of “economic operator” includes authorised
representatives, distributors, dealers and fulfilment service providers, the primary responsibility for
the DPP rests with the manufacturer or, where the manufacturer is not established in the Union,
with the importer. Consequently, data points concerning operators other than the manufacturer and
importer would only be required where necessary for carrying out the tasks set out in Article 4 of
Regulation (EU) 2019/1020, Article 15 of Regulation (EU) 2023/988, or similar obligations under
other Union legislation applicable to the product, as reflected in Annex llI(k) to the ESPR.

Table 9 summarises the proposed data points to be included in the scope of the Digital Product
Passport for producer identification. This includes information necessary to identify the relevant
economic operator (manufacturer, importer or another responsible operator), as well as selected
traceability-related elements that are routinely collected and communicated through Mill Test
Certificates (MTCs) in industry practice. Based on existing industry reporting practices, the proposal
includes the reporting of: Country of origin, melt and pour information® (see Annex 1, section 4.1.5)
and manufacturing date, that is typically reported in MTC. This information constitutes an
established data need across steel producers and downstream actors, particularly in the context of
trade compliance and sanctions-related requirements.

No specific needs were identified for reporting social or ethical aspects at product level. Such
aspects are currently addressed primarily through company-level reporting frameworks, corporate
sustainability reporting obligations and codes of conduct, rather than being linked to individual
product units.

30 The country of “melt and pour” refers to the original location in which raw steel and iron is initially produced in liquid
form within a steelmaking or iron-making furnace and subsequently cast into its primary solid state. This primary solid
state can encompass either a semifinished product, including but not limited to slabs, billets, or ingots, or a finished steel
mill product.
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Table 9. Proposed DPP content: Producer identification and origin

. Reference ESPR
Data Requirement
methodology Reference
Unique Facility Identifier (UFI) EORI/GLN / DUNS / | Annex (i)
Unique Operator Identifier (UOI) LEI Annex IlI(h)
Manufacturer/Authorised representation name, address,
c - Annex llI(g)
2 [trademark, contact
» (@
g «E Importer name, address, trademark, contact - Annex l11(j)
T €
g T |other Operator Identifier (other than the manufacturer) - Annex llI(h)
Industr
Country of origin = i Y
practice
Industr
Melt & pour B i Y
practice
c
I Industr
2 Manufacturing date - i y
o practice

Source: own elaborations
Stakeholders’ feedback received to-date:

e Several stakeholders suggested defining a single mandatory company identifier for
economic operators and aligning it with the most widely used existing systems, in order to
ensure interoperability and reduce duplication across reporting obligations.

e Stakeholders indicated that information on origin is typically included in Mill Test
Certificates. However, downstream actors noted that the actual origin—particularly beyond
direct suppliers—may not always be fully secure or verifiable. Increasing trade compliance
and sanctions-related requirements are driving higher expectations regarding the reliability
and verification of origin information.

e Some stakeholders advocate for clearer and more standardised declarations (e.g. “European
made”), although definitions and verification approaches may vary.

7.1.3 Material compliance and substances of concern (SoC)

Under the ESPR, only a limited subset of technical and material information is legally required
across product groups—most notably the disclosure of Substances of Concern (SoC) in accordance
with Article 7(5). For intermediate steel products, no additional product information requirements
(e.g. safe-use instructions or end-of-life instructions under Annex Ill) have been identified at this
stage of the preparatory work.

Table 10 proposes the scope of technical and material data to be considered for inclusion in the
DPP. This includes chemical composition data, particularly in relation to SoC.

Chemical composition data, as recorded in Mill Test Certificates (MTCs), are proposed to constitute
mandatory fields within the DPP where relevant for regulatory compliance, notably for the
identification of Substances of Concern. Not all substances currently reported in the MTC (generally
reported at the elemental level) are substances of concern, and pending further agreement on
obligations, as outlined in the preparatory study, not all substances present in steel meeting the
definition of “substance of concern” are currently reported. In addition, a limited number of physical
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characteristics relevant for material identification and recyclability are proposed as mandatory data
elements.

In practice, a broader set of physical and chemical properties for intermediate steel products is
already generated and documented through MTC and inspection documents. The DPP can therefore
be a vehicle for the digitalisation and structured exchange of this information.

However, many mechanical and other properties contained in MTCs derive their value primarily from
the specific end use of the intermediate steel product. Their relevance varies depending on product
type, grade and application. For this reason, it is proposed that the broader set of MTC parameters
be included in the DPP as voluntary or conditional fields (see section on voluntary fields), enabling
digitalisation of existing documentation without imposing disproportionate reporting obligations.

Table 10. Proposed DPP content: Material compliance and substances of concern (SoC)

Material compliance and substances of Concern (SoC)

. . Reference ESPR
Data Requirement DEYER L]
methodology Reference
IUPAC name or other IUPAC
international name if [IUPAC not | Available via
available ECHA CHEM
database
The name or numerical code of the  [Other names - usual name, trade | -
substances of concern present in the |name, abbreviation At 7(5)a
product EC number (as listed in EINECS, EC Inventory
ELINCS or NLP) or number Available via
assigned by ECHA, if available ECHA CHEM
and appropriate database
CAS number, if available Chemical
Abstracts Service
Location of the substance within the [Standard content for this field: -
product “Not appllcablt’a, the product is At 7(5)b
homogeneous” or “surface
treatment”
Concentration, maximum Concentration descriptor: -
concentration or concentration range [concentration; maximum
of the substance in the product, its concentration; concentration
relevant component or spare parts range Art 7(5)c
Value (numeric) -
Units (eg %, g/kg, etc.) -
Instructions for safe use (as relevant) [Standard content proposed: “The | -
identification of the substance is Art 7(5)d
enough to allow safe use”.
Information relevant for disassembly,
preparation for reuse, reuse, recycling
and the environmentally sound Art 7(5)e

management of the product at end-
of-life

Source: own elaborations
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Stakeholders’ feedback received to-date:

e Certain mechanical properties are widely regarded as important; however, their applicability
varies depending on product type, application and downstream requirements, making
mandatory default values impractical.

e Declaration practices for mechanical properties also vary by industry. In some cases,
properties are declared once at product level, while in others they are provided per delivery
or per lot, depending on quality assurance and contractual requirements.

7.1.4 Product environmental and circularity information

Environmental impact information includes the sustainability-related parameters required under the
ESPR, as defined in Article 7(2)(b) and Annex I. For intermediate steel products, the parameters
proposed in this study reflect the current state of development of the preparatory study.

Table 11 summarises the proposed scope for a declaration of product environmental and
circularity information for intermediate steel products. This includes the product carbon footprint
and recycled content, which have been identified within the preparatory study as potential areas for
regulatory requirements under the ESPR framework.

The current proposal for the recycled content declaration builds on ISO 14021 and existing industry
practices. It covers the declaration of recycled content (%) and the split between pre-consumer and
post-consumer materials.

The carbon footprint calculation methodology, being developed within the ESPR framework, aligns
greenhouse gas (GHG) accounting approaches with the EU ETS and CBAM data frameworks. In
principle, it aims to be fully interoperable with EN 15804 for construction products and
Environmental Product Declarations (EPDs).

The detailed methodologies for the calculation of both the carbon footprint and recycled content
are being developed in parallel workstreams of the preparatory study. This work will not only define
the calculation methods but also establish rules for the declaration of conformity. In addition, the
ESPR requires Digital Product Passports (DPPs) to include any compliance documentation mandated
by other Union legislation (Annex Ill(e)), such as declarations, certificates, and regulatory data
needed to demonstrate conformity with legislation applicable to intermediate steel products.

Once the methodology work is finalised, and following stakeholder consultation, the DPP content
proposal will be further refined and may be expanded to include additional parameters enabling
more effective verification of compliance.

Table 11. Proposed DPP content: Product environmental and circularity information.

Data Requirement ‘Reference methodology @ ESPR Reference

Product Product carbon footprint declaration

Annex | (n)
Carbon

. ) ) o ESPR DA for steel Art.5(1)o

Footprint Conformity declaration/certification

Annex lll(e)
(PCF)
Recycled Recycled content declaration ESPR DA for steel (ISO Annex | (h)
Content Pre-/post-consumer material split 14021-based) Art.5(1)k
(ReCo) Conformity declaration/certification Annex lli(e)

Source: own elaborations
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Stakeholders’ feedback received to-date:

e Stakeholders have expressed the need for clearer and more prescriptive regulatory
requirements in relation to carbon footprint reporting for steel. This reflects the fact that
such reporting is already an established and widely implemented practice across the steel
value chain.

e Stakeholders emphasised that ensuring comparability of product carbon footprints is
essential to maintain a level playing field and fair competition. However, they also
cautioned that achieving harmonisation—particularly at global level and across different
materials—may increase complexity and could delay implementation.

e The harmonisation of reporting and third-party verification procedures with existing
schemes is considered critical, in particular in relation to the Construction Products
Regulation (CPR) and declarations of conformity.

e There is a general expectation that, once comparable product carbon footprint data are
available through the DPP, it could be used in place of separate reporting under the Carbon
Border Adjustment Mechanism (CBAM), reducing administrative burden.

e One illustrative case provides insight into the scale of current investments in PCF reporting.
The development of a single EPD typically involves costs in the range of EUR 10,000-
30,000 and lead times of up to six months, with a validity period of approximately five
years. By contrast, PCF results based on ISO 14067 are often updated more frequently,
typically every one to two years. In this case, the existing EPD portfolio comprises several
dozen declarations, with plans to expand towards around one hundred EPDs.

7.2 Voluntary inputs

The ESPR provides flexibility for including voluntary data in the Digital Product Passport (DPP),
provided such information enhances the usefulness of the DPP for stakeholders and supports
sustainability objectives. In particular, Article 7(2)(b) allows the DPP to contain “other information
that could influence sustainable product choices”, while Annex Ill(a) permits the inclusion of
information stemming from other Union legislation. Annex Ill(e)—(f) further allows the addition of
compliance documentation, user instructions and safety information where relevant.

This section focuses on voluntary fields that would largely reflect the scope of data currently
included in Mill Test Certificates (MTCs). These certificates represent a well-established and
systematically applied documentation practice across the steel industry. Their digitalisation through
the DPP would not introduce fundamentally new reporting obligations but would provide a
harmonised and interoperable format for information that is already generated and used in
commercial and regulatory contexts.

A key objective would be the standardisation of a digital format for MTC exchange. As introduced in
Section 7.3, since the relevance of specific mechanical properties depends on product type, grade
and intended application, such properties should not be defined as mandatory default data points
within the DPP. Instead, the scope of MTC parameters could be made available as voluntary or
conditional fields, enabling structured digitalisation without imposing disproportionate reporting
obligations.

Stakeholders have identified significant value in the digitalisation of MTC data, particularly at heat
level. As discussed in Section 5, manufacturers see an opportunity to streamline administrative
processes, improve data accessibility and enhance consistency in compliance documentation.
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Importantly, the effort required to harmonise and submit such data in digital form is generally
considered limited, as most steelmakers already generate and manage these datasets in structured
internal systems.

Beyond MTC-derived parameters, selected compliance documentation stemming from other Union
legislation may also be considered within the voluntary DPP scope (described in further detail in
Section 4.2.1). This includes, in particular:

e (BAM reporting data (where relevant for embedded emissions transparency),
e CPR-related documentation such as Declarations of Performance (DoP),
e REACH documentation,

The inclusion of such elements would further support interoperability across regulatory frameworks
and reduce duplication in reporting, provided that data responsibilities and confidentiality
considerations are clearly defined, supporting harmonisation ad simplification of current practices.

The considerations outlined above are operationalised in Table 12 which presents the proposed
scope of voluntary fields for inclusion in the DPP.

Table 12. Proposed DPP content: voluntary fields

Data Requirement ESPR relevance

Technical and material data based on MTC input
Full scope of the MTC, following EN-1068- Article 7(2)(b), other information that could influence
2004 sustainable product choices.

Other Union Law (OUL) data
CBAM report ID

CPR DoP/DoPC Annex lll(e), other union law
REACH documentation

Source: own elaborations

Stakeholders feedback to date:

e Stakeholders highlighted significant value in digitalising MTC data, particularly at heat level,
given the increasing importance of technical properties for process optimisation and
regulatory compliance verification. Digitalisation was also seen as an opportunity to reduce
administrative burden associated with MTC management and material compliance
declarations.

e The effort required to harmonise and submit digital MTC data was generally considered low,
as most steelmakers already generate and store such data in structured internal systems.
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8. Product-specific vocabularies

While high-level definitions of performance and information concepts in the ESPR provide an initial
indication of scope, their operationalisation requires product-specific ontologies that capture how
these concepts are quantified and measured within each industry. For the steel sector, the starting
point is the set of performance concepts developed in the ESPR methodology (Rodriguez Manotas et
al,, 2025) report and the terminology used in the ESPR. These high-level concepts are
complemented and refined using terminology from sectoral standards and widely used ontologies,
which supports semantic convergence in DPP development.

Semantic resources relevant to the steel sector extend well beyond formal EN and ISO standards.
Several established ontologies and data models from construction, manufacturing, materials
science and environmental reporting already provide structured vocabularies for describing steel
products and their properties. For example, the IDTA®! Asset Administration Shell (AAS) Submodel
Template 02032 provides a JSON-schema-based model widely adopted in manufacturing, including
semantic structures for material descriptions, mechanical properties and identification attributes.
The emerging Steel Element Reuse Ontology (SERO) offers a domain-specific semantic
representation of steel components in construction and reuse contexts, capturing characteristics
relevant to circularity and lifecycle documentation.

In the built environment, the buildingSMART IFC*2 schema (ISO 16739) constitutes one of the most
widely adopted ontologies for structural steel. It provides semantic definitions for material
properties, geometric configurations, fabrication details and installation characteristics, and is
already used by steel fabricators, structural engineers and asset managers. Environmental reporting
in the steel sector similarly relies on harmonised semantic structures such as the ILCD+EPD format,
developed by the European Commission’s Joint Research Centre (JRC), which defines standardised
data structures for environmental indicators used in EN 15804-compliant Environmental Product
Declarations (EPDs).

Additional semantic resources are relevant to DPP data modelling. The UN/CEFACT Core
Components Library (CCL) provides harmonised data components for materials, batches,
certificates, processes, parties and locations, which underpin a significant share of global steel trade
documentation and customs processes. 1ISO and ASTM*? standards also contribute controlled
vocabularies for steel grades (e.g. ISO 4948, 1ISO 15510), alloying elements, thermal treatments,
chemical composition limits and mechanical test descriptors (e.g. ISO 6892-1, ISO 15630), providing
a standardised basis for the machine-readable representation of material properties within sector-
specific ontologies. Chemical information used to identify alloying elements and substances of
concern is structured through REACH (including eSDS semantics), ECHA SCIP vocabulary, IUPAC?*
nomenclature, EC number and CAS registry identifiers, enabling precise and interoperable chemical
representation. Moreover, widely deployed industrial Product Lifecycle Management (PLM) and
Enterprise Resource Planning (ERP) systems—such as SAP Material Master and Siemens
Teamcenter—offer structured internal vocabularies for steel grades, heat numbers, production

31 Industrial Digital Twin Association

32 Industry Foundation Classes

33 American Society for Testing and Materials

34 International Union of Pure and Applied Chemistry
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routes, coating classes and mechanical properties, functioning as de facto harmonised
terminologies across many European steel manufacturers.

As part of the preparatory process, an inventory is created for each product-aspect data, see Table

13. For each aspect, this inventory identifies: the relevant ontology or semantic source; the

corresponding ontology terms; and the applicable European or international standards. This ensures

that the steel-specific vocabulary remains consistent with both the horizontal ESPR requirements
and established industrial semantics, supporting interoperability and enabling future

standardisation.

Table 13. Review of existing ontologies

Data Need Ontology: Term EU / International Standards
Product category IDTA 02032 EN 10079 Section 3
ProductDescription
Chemical composition IDTA 02032 IEC 82474-1:2025, EN 10025, EN 10088, EN

10168

Mechanical properties

EN 10168-2004

Product identification
— Heat/Cast/item no.

No data model found

EN 10168-2004 (Inspection document
information)

Product classification
— Steel grade
classification

No data model found

EN 10020 (steel types) / AISI / JIS | GB/T

Product classification
— Steel grade and
number

No data model found

EN 10027-1 and EN 10027-2 (Designation and
number) / AISI / JIS | GB/T

Recycled material

No data model found

ISO 14021:2016, EN 45557:2020 (but per
chemical element)

Claim:
e Type
e Chain-of-

custody model

No data model found

ISO 22095:2020; 1ISO/DIS 13662; 1ISO/DIS 136569;
ISO 14077 (WD); ResponsibleSteel
Worldsteel

Carbon footprint

“ILCD+EPD” format —in
line with EN 15804 or
PACT for PCF data

PEF Method of the EC; applicable Product
Environmental Footprint Category Rules (PEFCRS)
on metal sheets (out of validity)

SteelProductionProcess

exchange CSRD; CBAM
EN 15804, ISO 14040/14044
Carbon footprint study by JRC
PACT for PCF data exchange
Weight and volume of Dimensions EN 10168, EN 10051, EN 10143
the product and its Theoretical mass
packaging (only for weight of
product) IDTA 03032:
ActualMass
Steelmaking process IDTA 02032: EN 10168/EN 10204 certificates, ISO 22095 for

tracing process origin

Substances of Concern

(EU REACH) eSDS

EU REACH Annex Il

IUPAC Nomenclature or equivalent

ECHA SCIP Database Vocabulary

European Community number, per the European
Inventory of Existing Commercial Chemical
substances,

European List of Notified Chemical Substances
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No Longer Polymer list

Number assigned by European Chemicals Agency
Chemical Abstract Service name and number

EN 10168 (certificates); EN 15804 (EPD content
declaration); ISO 14021 (Type |l labels)

Source: own elaborations
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9. DPP Data System Information (DSI)

9.1 Proposed granularity levels

The level of granularity at which product information is assigned is an important design parameter
for digital product information systems. In practice, it is useful to distinguish between the
granularity of product identification and the granularity of specific data attributes associated with
the product. This section summarises the proposal for both.

In steel production, identifiers are structured hierarchically, typically ranging from heat level to cast
(or lot) level and, where applicable, to individual item level. An overview of granularity levels used in
industrial practice, as well as their correspondence (to extent possible) with ESPR terminology, is
presented in Section 4.5.

9.1.1. Unique product identification

In steel supply chains, production and quality control systems commonly rely on identifiers linked to
heat or batch numbers, which represent the primary traceability unit used in manufacturing and
certification processes. On this basis, the following approach to product identification within the DPP
system is recommended:

Batch level

— (reference UPI): The heat number shall be maintained as the mandatory batch-level
identifier within the DPP system. the proposal for product identification is defined at the
batch level, in accordance with EN 10168. This level corresponds to the granularity at which
production records, quality documentation and traceability systems are typically organised
in steel manufacturing.

— (optional additional identifier): The cast or lot number may be included as an additional
batch-level identifier where this is relevant to the specific production configuration.

Item level (optional for specific products)

— for specific groups of products (e.g. coils), where already required by customer specification,
more granular identification may be applied. In such cases, the unique product identifier
may correspond to an item-level serial number already used in current industrial practice.

Establishing the appropriate level of granularity is critical for the implementation phase, as it has
been identified as one of the key factors influencing the administrative burden associated with the
DPP system. The level of granularity should therefore be appropriate for the policy objective while
also taking into account the existing industrial data practices and the value of the information
generated at that level.

Results of the readiness check exercise (see Annex 1) conducted as part of the preparatory study
indicate that implementing ESPR identifiers based on existing labelling practices (including batch-
and item-level identifiers where these already exist) would require relatively low implementation
effort. However, introducing systematic item-level traceability in production systems currently
operating at batch-level identification would require significantly higher effort, as it would involve
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modifications to production tracking systems and data management processes. Industry feedback
suggests that such changes could require investments of at least approximately EUR 100 000 per
installation, in addition to ongoing operational costs.

The readiness check also concluded that implementing QR code marking on physical products
across the steel industry would require medium implementation effort, mainly related to
adjustments in marking practices and integration with digital information systems.

9.1.2 Granularity of specific data attributes

The appropriate granularity level for individual data attributes depends on the methodology applied
for the calculation and validation of the respective data points. Within the preparatory study,
several methodological approaches for ESPR steel (including recycled content methodology and
product carbon footprint methodology) are being developed in parallel to the work on the Digital
Product Passport (DPP). As these methodological frameworks are still evolving, the proposal
presented in this section represents a preliminary assessment and may require further refinement
as the methodological work progresses.

The proposed granularity levels for specific data attributes are presented in Table 14. Product
identification defines the lowest level of granularity at which data can be meaningfully associated
with a product. For example, where product identification is established at the batch level, assigning
data at a lower level (e.qg. item level) would generally not be useful. Conversely, certain data
attributes may be reported at more aggregated levels, where this is methodologically justified and
operationally feasible.

Table 14. Granularity levels for intermediate steel products

Data Point Proposal

Batch

Product . . Model

Identification Unique Product Identifier (UPI) Batch/Cast (optional)
Item (in specific cases)

Product ESPR category Model
Product Steel grade classification Model
classification Steel designation Model
Technology route Operator
Material Compliance [Substances of Concern (SoC) Batch
Environmental and |Product carbon footprint declaration [Batch / Model
Circularity Recycled content declaration Batch / Model
Information Pre-/post-consumer material split Batch
Country of Origin Batch
Origin Melt & Pour Batch
Manufacturing date Batch
Voluntary fields MTC parameters Batch

Source: own elaborations
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Batch level

The heat represents the fundamental traceability unit in steelmaking production. It defines a group
of products manufactured under the same chemical composition and production parameters and
constitutes the first point at which a product can be uniquely linked to a defined set of input
materials and a specific technology route. Each heat is identified through a heat number, which
serves as the unique batch-level identifier.

Existing documentation systems, in particular the Mill Test Certificate (MTC), already provide a well-
established framework for reporting production-specific data at this level. For this reason, the heat
level is considered both technically robust and operationally feasible for reporting most product-
specific attributes within the DPP.

In particular, this level is appropriate for reporting mechanical, physical and chemical properties,
including information related to substances of concern. It is also proposed as a potentially reference
level for reporting product-level environmental and circularity information, subject to the feasibility
of the relevant calculation methodologies.

Model level

By contrast, model-level reporting remains appropriate for general product descriptors and
classification information.

Among the industry identifiers commonly used (product family, product number and CN code), the
product number represents the most appropriate reference at this level, as it defines a specific
product configuration, including steel grade and composition, and is widely used within industrial
ERP systems.

In this context, the model level can be understood as a product family or product number (see also
Section 4.5.4 on mapping industry-specific granularity).

At this level, industry reports certain aggregated environmental performance indicators, such as
carbon footprint values published in Environmental Product Declarations (EPDs) or recycled content
values reported in recycled content declarations. However, such information typically represents a
benchmark or theoretical value calculated at an aggregated model level and does not capture the
temporal variability of production parameters, such as changes in scrap input ratios, energy mix, or
operational conditions across individual production batches.

Model-level reporting may therefore be considered as an alternative or complementary option for
analysing granularity levels for product environmental performance, subject to further specification
of how the relevant calculation methodologies would translate this level of aggregation into
practical reporting requirements.

Box 1 Discussion on environmental and circularity information granularity: example of recycled content

The appropriate level of granularity for product environmental performance is closely linked to the
calculation methodology, the verification requirements, and the chain-of-custody model applied to
document and verify the sequence of ownership, custody and control of materials and products throughout
the supply chain.
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The current version of the methodology proposed for recycled content in steel products introduces a set of
options that differentiate the reporting requirements based on the chain of custody models. Figure 6
illustrates the progressive reporting approaches identified in the preparatory study.

Figure 6. Progressive Approaches to Recycled Content Reporting under ESPR

Control blending + 3™ party verification
Control blending + self declaration
Order-level mass balance rolling average + 3™ party verification

Order-level mass balance rolling average + self declaration
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Site-level mass balance rolling average of input material + self declaration

Source: In the case of ReCo declaration, as the Study on rules for the calculation and verification of recycled content in
iron and steel products (Blanco S. at all, 2025)

In the more ambitious scenario, in scope of the Re Co methodology definition, the CoC proposed is control
blending, which enables tracking of recycled content at batch level granularity. By contrast, approaches
based on mass balance accounting limit the achievable granularity level.

In practical terms, such situations may require intermediate aggregation levels, for example aggregated
production data associated with a specific installation over a defined time period, such as annual averages
covering all heats produced within a given installation.

This level therefore represents neither a traditional product model nor an individual production batch, but
rather an intermediate aggregation level used for specific calculated indictors, see also section 4.3.

This example illustrates that the final assignment of granularity levels for recycled content reporting can
only be determined once the methodology is finalised and validated through stakeholder consultation.

Stakeholder feedback on granularity levels to date:

e Stakeholders generally support a heat-level product identification as proportionate and
operationally feasible. They consider that digital linking of batch-level data would provide
moderate added value by improving accessibility, particularly since most technical information
is already exchanged electronically. The effort required to implement ESPR-related identifiers
and adjust existing labels at heat level is viewed as limited.

¢ In contrast, stakeholders see limited added value in introducing systematic item-level
environmental traceability. While QR marking on products would be technically feasible with
moderate effort, full item-level traceability across the sector is considered to require significant
investment and increased operational costs, without delivering commensurate regulatory or
informational benefits.

e Some stakeholders indicate that environmental and circularity information should be reported
at the same level of granularity to ensure comparability and verifiability. In this context,
reporting at the model level has been suggested as an alternative approach. At the model level,
products with the same design specifications, material composition and production route are
grouped together, allowing environmental impacts to be calculated using aggregated activity
data, such as average energy consumption, material inputs and process emissions. Reporting at
this level may improve methodological consistency and reduce variability associated with
normal operational fluctuations between production batches.
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e Some stakeholders note that each production order (batch/heat) produces a homogeneous
group of products with identical technical and performance characteristics. As a result, defining
environmental DPP content at item level would not provide additional informational value for
intermediate steel products, since the relevant properties are already fully represented by the
data reported at batch/heat level.

9.2 Proposed access rights

The ESPR establishes the principle that Digital Product Passport information must be accessible free
of charge to users within the scope of their respective access rights. Article 10(1)(a) requires that
the DPP be made available and remain accessible throughout the product’s life cycle. At the same
time, the regulation allows for differentiated access to protect commercially sensitive information,
with restricted fields accessible only to authorised users such as market surveillance authorities,
customs authorities or other actors defined in the applicable delegated act. Together, these
provisions ensure that consumers, public authorities and downstream economic operators can
retrieve relevant DPP information without financial or technical barriers, while safeguarding
confidentiality for sensitive data elements.

For intermediate steel products, access rights are particularly important because the DPP may
contain data that are essential for downstream manufacturing, but also information that steel
producers consider commercially sensitive. A role-based access model is therefore necessary to
ensure that downstream manufacturers, recyclers and end-of-life operators can obtain the
information needed for safety, circularity and traceability, while confidential business information
remains protected. These access arrangements will need to be defined in the delegated act for steel
and implemented through the DPP Registry and Web Portal.

Experience from the Battery Regulation®® provides a practical and legally relevant precedent for
steel case under ESPR. Annex XlII classifies passport data into public, restricted and authority-only
categories, while Article 77 defines which actors may view each category, including consumers,
economic operators with a legitimate interest and competent authorities.

9.2.1 Access right levels

Based on the use-case analysis conducted in Chapter 6, the steel DPP should prioritise public access
for data that supports transparency, traceability, market functioning and end-of-life operations. In
line with the Battery Regulation model, public access should apply only to fields that are neither
commercially sensitive nor subject to confidentiality obligations.

At the same time, requlators—including market surveillance authorities, customs authorities and the
European Commission—must have full access to restricted data for enforcement purposes.

Following the precedent set in the Battery Regulation (Article 77 and Annex XllII), access levels
should be defined at the level of individual data fields. Three core categories of access can be
distinguished:

35 Regulation (EU) 2023/1542 of the European Parliament and of the Council of 12 July 2023 concerning batteries and
waste batteries, amending Directive 2008/98/EC and Regulation (EU) 2019/1020 and repealing Directive
2006/66/EC [link]

65


https://eur-lex.europa.eu/eli/reg/2023/1542/oj/eng

e Publicly accessible information, available to any user without authentication.

e Information accessible only to notified bodies, market surveillance authorities,
customs and the European Commission, including compliance documentation, test
results and other information required for regulatory purposes.

e Information accessible only to natural or legal persons with a legitimate
interest>®, such as recycling operators, covering fields such as detailed product
composition.

This tiered access-rights model ensures that all actors receive the information required to perform
their roles while protecting commercially sensitive information and enabling full requlatory
oversight.

9.2.2 Potentially sensitive information in the steel sector

The product aspects identified as potentially sensitive in the context of the steel DPP include
material composition, production process information, energy-related data, and sourcing
information. These data points may reveal technical know-how, enable estimation of production
costs, or conflict with contractual chain-of-custody arrangements. They therefore warrant restricted
access.

The following categories are specifically identified as potentially sensitive:

e Product composition, in particular detailed chemical composition and coatings, as it may
reveal proprietary alloying strategies or process conditions.

e (Carbon footprint calculation parameters, which may indirectly reveal energy consumption or
operational efficiencies; at the aggregation levels recommended in this study, the declared
carbon footprint value is not considered commercially sensitive; however, the underlying
calculation inputs may be*”.

e Sourcing information and traceability systems could be sensitive if added in future and
would therefore require explicit access-rights specification.

All other data fields—such as mechanical properties, general product descriptors, substances of
concern, and recyclability-related information—can be considered suitable for public access.
Mechanical properties are not generally regarded as sensitive, although specific categories used in
niche or high-performance applications may require further assessment.

Table 15 summarises the proposed access-rights levels for each data field, aligning ESPR
requirements with the specific sensitivities of the steel sector. It provides a clear distinction

3% In case of Battery Regulation, Art 77(9), the Commission needs to be specify which persons are to be considered
persons with a legitimate interest in the separate implementing act.

37 In the readiness check exercise, the topic of sensitive information was also discussed in more detail, stakeholders

indicated that underlying Product Carbon Footprint (PCF) calculation data are generally not fully digitalised or shared.
Detailed calculation parameters and assumptions are often considered company-confidential, and limited value was seen
in making this level of detail digitally accessible.
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between publicly accessible information and data restricted to actors with a legitimate interest or
competent authorities.

Table 15. Proposed level of access rights by data point.

Data Category Data Field Proposed Access Level

Purchase order
Product ESPR category

Product Identification Unique product identifier (UPI) Public
and classification GTIN Public
CN / HS / TARIC code Public
ESPR product category Public

Legitimate interest
Public

representation/Importer name, trademark,
address

Manufacturer/Authorised
representation/Importer contact

Steel grade classification Public
Steel designation Public
Technology route Public
Producer Unique facility identifier (UFI) Public
Identification & Unique Operator Identifier (UOI) Public
Origin Manufacturer/Authorised Public

Authority only

Circularity
Information

CF conformity declaration/certification
Carbon footprint calculation parameters
Recycled content (ReCo) declaration
Detailed recycled-material accounting
(pre/post-consumer split)

ReCo conformity declaration/certification

Country of origin Public
Melt & pour Public
Manufacturing date Public
Material Compliance Substances of Concern (SoC) Public
Environmental and Carbon footprint (CF) declaration Public

Authority only
Legitimate interest
Public

Legitimate interest

Authority only

Voluntary fields

MTC parameters
Conformity with Other Union Law (OUL)

Legitimate interest
Legitimate interest

Source: own elaborations

9.3 Data governance

Data governance for the Digital Product Passport (DPP) refers to the organisational and procedural
arrangements that ensure the accuracy, completeness and continuity of information throughout a
product’s life cycle. In the context of intermediate steel products, governance is particularly
important because product information originates at several points along the value chain, often
involving multiple operators and transformation stages. This section sets out governance principles
relevant for the content of the DPP as defined in the ESPR. The design of the technical DPP system
infrastructure—such as APIs, authentication mechanisms, registry architecture, interoperability
protocols, etc.—is defined at horizontal level through future delegated acts and standardisation and
therefore lies outside the scope of this study.
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9.3.1 Roles and responsibilities

Under the ESPR, the economic operator placing a product on the EU market is responsible for
generating and maintaining the corresponding DPP. For intermediate steel products, this typically
includes EU-based steel manufacturers and importers of steel produced outside the Union. When a
downstream operator further processes an intermediate steel product—such as cutting, forming,
coating or converting it into a component—and subsequently places the transformed product on the
EU market under their own name or trademark, they assume the responsibilities of the
manufacturer for the purposes of the DPP.

In such cases, upstream information must be inherited where it remains valid, while parameters
that are modified by downstream processes must be newly declared. For example, the steel grade,
heat number, recycled-content claim and carbon-footprint value may be inherited from the
upstream DPP, while surface treatment, dimensional characteristics, or any new Substances of
Concern introduced downstream must be declared by the processing operator. Delegated acts and
technical standards will need to define the rules for linking upstream and downstream DPPs,
ensuring continuity of information across transformation steps.

Box 2. Lessons from the Battery Passport: transfer of responsibilities

The Battery Regulation provides a concrete example of how responsibility for a product passport may
transfer across transformation process. Article 77(7) explicitly requires that when a battery undergoes
preparation for re-use, preparation for repurposing, repurposing or remanufacturing, and is placed on the
market again, responsibility for the battery passport transfers to the operator placing that repurposed or
remanufactured battery on the market.

The Regulation also requires the creation of a new battery passport, which must be linked to the
passport(s) of the original battery. This approach ensures continuity of information along the
transformation chain while also establishing clear accountability for the accuracy of the passport at each
stage of market placement.

Although the industrial processes differ significantly, the Battery Regulation’ governance principle
offers a useful parallel for the ESPR context. Whenever the processing of an intermediate steel
product results in a new product being placed on the market (i.e. new intermediate products,
component or final product that contain steel), the downstream operator becomes responsible for
the corresponding DPP. Delegated act need and system level standards needs to clearly indicate
whether a new DPP must always be created and how upstream data should be linked or
transferred. Clear governance rules will therefore be needed to determine:

e when responsibility for maintaining a DPP transfers from one actor to the next.
e how upstream DPPs are linked when steel products undergo further processing.

e which data may be inherited from previous DPP entries, and which must be newly declared.

9.3.2 Data acquisition and update

Under the ESPR, manufacturers are responsible for entering the required information into the DPP
system and ensuring its accuracy and completeness. When other economic operators place a
product on the EU market under their own name or trademark, or when they modify product
information, they assume the responsibilities of a manufacturer for the purposes of the DPP.
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The principles governing the updating and management of DPP information derive from Article 9(2)
of the ESPR. Manufacturers must ensure that the DPP is complete before a product is placed on the
market and that any information defined in the relevant delegated act is updated when required.
The ESPR further mandates that delegated acts shall establish rules on how updates are to be
carried out and how changes to the DPP should be recorded.

In principle, manufacturers will be able to edit or update existing data to ensure that information
remains current and accurate, and they may also need to delete or deactivate data in line with the
rules set out in the delegated act, including those on data retention and archiving®. The ESPR
foresees that the DPP must remain available for at least ten years after the product has been
placed on the market, unless the delegated act specifies otherwise.

Article 9(3) further requires that DPP systems be designed so that information can be verified for
compliance purposes, implying that the update and record-keeping mechanisms defined in future
delegated acts must support traceability and verification. Importers and distributors do not have
explicit DPP-specific duties in the ESPR, but their general obligations under EU product legislation
remain applicable when they make products available on the market.

9.3.3 Data storage

In the ESPR framework, data storage follows a hybrid governance model combining a central EU
registry with decentralised storage of substantive passport content. Only a limited set of reference
information—primarily identifiers, metadata and essential registry-level fields—will be stored in the
EU DPP Registry established under Article 13 of the Regulation. All remaining passport content will
be hosted in decentralised systems operated by manufacturers or by service providers acting on
their behalf. This approach reflects existing practices in the steel sector, where technical
documentation (such as Mill Test Certificates, Factory Production Control documentation and
environmental declarations) is typically stored in internal production and quality-management
systems. Decentralised storage also avoids unnecessary replication of commercially sensitive
information at EU level while ensuring that the central registry can serve as the authoritative point
of reference for product identification.

The technical architecture of the system will be established through European standardisation and
Commission implementation measures. In particular, CENJCENELEC JTC 24 Working Group 4 is
expected to set out horizontal system-level requirements relevant to all DPPs, including approaches
to data exchange, system interoperability, archiving and persistence of data, and the application
programming interfaces (APIs) that will support the lifecycle management and searchability of DPP
information. The extent to which manufacturers will be required to maintain audit trails, monitor
data changes or implement specific data-retention policies will depend on the rules defined in the
relevant delegated act for steel and the standards developed under JTC 24.

Ensuring data integrity and reliability within a decentralised architecture will be essential for the
functioning of customs controls, market surveillance and downstream information flows. The exact
mechanisms through which integrity, access control and data separation will be operationalised are
therefore expected to be clarified in future delegated acts and supporting technical standards. As

38 Although versioning and audit-trail requirements are not explicitly detailed in the Regulation, they should be defined
either in the delegated act or in horizontal technical standards to support traceability and enable competent
authorities to verify the evolution and accuracy of DPP information over time.
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these system-level design choices remain outside the scope of the present study, this section
focuses solely on the governance implications for DPP content relevant to intermediate steel
products.
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10. Summary

10.1 Summary of the proposal

This report presents a structured proposal for the content of the Digital Product Passport (DPP) for
intermediate iron and steel products placed on the EU market under the Ecodesign for Sustainable
Products Regulation (ESPR). The proposed data structure is based on a use-case-driven
methodology and builds on existing regulatory obligations, established industry documentation
practices and current data-management systems in the steel value chain.

The proposed DPP content for intermediate steel products consolidates the analytical work
presented in Chapters 7-9 and is summarised in Table 16. The table provides a structured overview
of all data elements required under the ESPR, complemented by additional information already
routinely generated by the steel industry, which, if incorporated into the DPP, would enable a more
efficient, harmonised, and interoperable exchange of information across the value chain.

The following proposal outlines, for each data point:

e the proposed data filed with the methodological reference (standard or reporting
framework), and the relevant legal basis;

e the applicable ontology or vocabulary, where available;

e the recommended granularity level (model, batch or item); and

e the proposed access-rights classification.

Table 16. Summary of the DPP content attributes

ESPR Ontology / .. Access
Granularity _,
Reference |Vocabulary Rights

Data point Methodology

Product identification and classification
HEAT number EI\,/\IITIC(-):'BI?:I 00 Batch Public
Uni (MTC: fie | Annex 111(b)  [cEN/CLC JTC 24
nique EN 10168 ioc.
Product Product number level , ISO/EC vocabularies;  |\jodel Public
dentifier (MTC. field BO7)| 15459-6;  |ontology
PI CAST/Lot number EN 10168 (MTC| JTC24 WG2 |needed for Batch Public
(uP1) (optional) field: BO7) Module 1 MTC3®
Item (in specific cases)! [Serial number Iltem Public
Other GTIN ISONIEC 15459~ | Annex €] |-y iology  Model Public
identifiers 6
TARIC XML E
TARIC Code ¢ Annex IlI(d) U Customs Model Public
schema nomenclature
HS / CN Code WCO HS; EU CN| Annex i) [P0 CUSTO™S el Public
nomenclature

39 There is no widely adopted ontology for communication of Mill Test Certifciate data. Several important data for
identification, chemical and mechanical properties is today covered within the Mill Test Certificates (MTC), the
information and type of data needed is defined by the EN 10204 and EN 10168. Industry wide ontology is currently
not adopted, implementation of ontology that covers MTC data content is a key enabler to facilitate efficient data
exchange.
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EN 10168 Industry Ontology Legitimate|
Purch d Batch
urenaser order (AQ7) practice needed for MTC are interest
ESPR DA f
Prodtgc-t . Product ESPR category > or ESPR ontology [Model Public
classification steel
Steel grade Industry Ontology )
EN 10020 Model Publ
classification practice needed for MTC oce ubiic
) . Industry Ontology .
teel d t EN 10027-2 Model Publ
Steel designation 0 practice needed for MTC oce ublic
Indust
Technology route XX " us_ Y Operator Public
practice
Producer identification and origin
Unique Facility ; .
\dentifier (UFI) GLN Annex I11(i) Operator Public
Unique Operator GLN/ DUNS/ .
A lM(h 0 t Publ
Identifier (UOI) LEI/EORI gnex i) perator Jrubie
Manufacturer/
Authori
uthorised ) - Annex ll1(g) Operator Public
representation name,
address, trademark
Producer Manufacturer/ .
) Authority-
Identification |Authorised = Annex Ill(g) Operator onl
representation contact v
| Distri E
mporter/Distributor A Annex () U customs Operator Public
name, address ontology
Importer/Distributor i Annex () EU customs Operator Authority-
contact ontology only
h
ot er Qperator - Annex llI(h) Operator Public
Identifier
u Industry Ontology .
Country of O - Batch Publ
ountry-of Urigin practice only |needed for MTC are ublic
. Industry Ontology .
Origin M P = Batch p
9 elt & Poty practice needed for MTC ate ublic
Manufacturing date - Indus.try Batch Public
practice
Material compliance
IUPA
The name or numerical UPAC/ Legitimate
EC Inventory/ )
code of the substances . Ontology interest or
, Chemical Art 7(5)a Batch )
of concern present in needed Authority
the product Abstracts onl
P Service ¥
Substances Location of t.he‘ ‘
substance within the  [Not applicable | Art 7(5)b F F F
of Concern
product
(SoC) .
Concentration,
maximum ESPR DA for Legitimate
trati teel Ontol int t
concentra !on or stee At 7(5)c ntology Batch in eres. or
concentration range of needed Authority
the substance in the only

product, its relevant
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component or spare
parts

Instructions for safe

use (as relevant) Not applicable | Art 7(5)d F = =
Information relevant
for disassembly, Legitimate
preparation for reuse, |[ESPR DA for ) g
) Ontology interest or
reuse, recycling and the |steel Art 7(5)e Batch )
. needed Authority
environmentally sound
only
management of the
product at end-of-life
Environmental and circularity data
Product ProduFt carbon . ESPR DA for Annex I(n) Public
footprint declaration  |[steel Art 5(1)o
Carbon ESPR ontolo Batch or
Footprint . . |[ESPR DA for g9 Model .
Conformity declaration/ <teel Annex 1l1(e) Authority
(PCF) certification only
Recycled content ESPR DA (ISO Public
declaration 14021-based) | Annex I(h)
Recycled Pre-/post-consumer ESPR DA for Art 5(1)k Batch or Legitimate
ESPR ontology
content (ReCo) [material split steel Model interest
Conformity declaration/ [ESPR DA for Authority
I Annex lli(e)
certification steel only
Voluntary input
Art 7(2)b,
other
Technical II’]dl‘l'sft'ry_EN It:lfotrmatllcclm Ontol Batch Legitimat
. specific; EN- at cou ntology atch or egitimate
and material
d RIC Parami QR 1068-2004 influence needed for MTC|ltem interest
data .
sustainable
product
choices
. BAM ID;
Compliance C report ID; ) . Annex lli(e), Depending .
. REACH documentation |Supplier . Legitimate
with other . other union on data )
. DoP documentation . interest
Union Law law point

Source: own elaboration

Note!: Item-level identification is proposed as an alternative option for consideration for selected product categories.

Beyond defining individual data attributes, the proposal also reflects several overarching design
considerations emerging from the analysis of industrial practices and regulatory requirements.

10.1.1 Granularity of product identification

First, the proposed structure introduces a two-level approach to product identification, reflecting the

traceability structure of steel production. At the upstream production stage, identification relies

primarily on heat-level identifiers, which represent the earliest stage at which the steel product
can be linked to a defined chemical composition, production route and set of material inputs. These
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identifiers are already widely used in industrial practice and form the basis of the Mill Test
Certificate (MTC) system.

At the same time, the analysis of current industry practices indicates that certain intermediate steel
products are already subject to more granular traceability arrangements in specific value chains.
This is particularly the case for flat steel products supplied in coil form, where individual coils are
commonly assigned unique identifiers that enable detailed traceability throughout production,
logistics and downstream processing at item level. Such practices are commonly observed in supply
chains with stringent quality and traceability requirements, including those supplying the aerospace,
defence, oil & gas and nuclear sector.

These existing practices suggest that, for certain product categories and supply chains, more
granular identification levels are already operationally embedded and supported by industrial data-
management systems. In such cases, the introduction of more detailed product identifiers within the
DPP framework would not necessarily require substantial additional effort, as the underlying
traceability mechanisms are already implemented.

In light of these observations, the future ESPR delegated act for iron and steel products could
consider differentiated granularity requirements for specific product categories. Where existing
industrial practices already support item-level traceability, a higher level of granularity may be
envisaged. Such an approach would remain consistent with the ESPR principle of proportionality and
the objective of aligning DPP requirements with established industrial data structures, while
potentially enhancing traceability and interoperability of product information across complex value
chains.

10.1.2 Product environmental and circularity information

The methodologies for measuring and verifying environmental and circularity information under the
ESPR delegated act are being developed in parallel within other workstreams of the preparatory
study and remain ongoing. For this reason, the present document provides initial reflections on the
potential scope and granularity levels for environmental performance data, which may need to be
further refined as the methodological work progresses.

Among the objectives for this report is to map current industry practices in terms of data
generation, exchange, traceability and digitalisation, in order to inform the development of the
environmental performance methodology. While carbon-related indicators and recycled content are
not yet reported in a harmonised manner across the steel industry, they are not entirely new
reporting areas. CO, emissions are already disclosed under several frameworks—CBAM, EU ETS,
and EPDs—each using different scopes and different granularity levels (product-level for CBAM,
installation-level for ETS, model-level for EPDs). Recycled content, although not mandated except in
specific cases such as tyres, is also voluntarily reported by many steel producers for commercial or
sustainability purposes.

The core challenge is therefore not only the availability of data, but also the lack of methodological
alignment and the differences in granularity across existing reporting frameworks. These
inconsistencies must be addressed under the ESPR to ensure that the DPP delivers comparable,
verifiable and product-relevant environmental and circularity information.

An important observation emerging from the analysis is that the granularity levels used in industrial
practice do not always correspond directly to the granularity levels defined in the ESPR framework
(model, batch and item). In practice, steel production involves several intermediate traceability units

74



between these levels, reflecting the structure of the production process and existing traceability
systems. These differences and their implications for DPP implementation are discussed in greater
detail in Section 4.5 of this report.

At this stage, the report therefore proposes the possibility of multiple granularity levels for
environmental performance indicators, reflecting the diversity of data generation and reporting
practices observed in the steel industry, and the initial feedback received in the readiness check. To
illustrate how such an approach could be operationalised, the report provides an example based on
recycled content, reflecting the latest developments in the related methodology. This example
demonstrates the potential granularity levels at which environmental and circularity information
could be reported (see: Box 1)

However, these proposals should be considered preliminary, as the final scope, methodological rules
and verification approaches for environmental and circularity indicators are still under development
within the broader preparatory work.

10.2Attention points

10.2.1 Transfer of responsibility

As steel moves across processing stages, DPP obligations transfer to the economic operator placing
the transformed product on the EU market. Ensuring continuity of information along this chain
requires harmonised data structures, semantic alignment and interoperable transfer protocols,
particularly in the distributed production mode and intermediate steel data need to be embedded

in the DPP of a final product.

It will be necessary to develop harmonised data structures and transfer protocols that ensure
compatibility of information at asset level and across processing stages. The inclusion of
environmental characteristics will significantly increase both the volume and complexity of data
that economic operators must generate, manage and verify. Clear methodological rules, well-
defined data models and interoperable IT frameworks will therefore be essential.

10.2.2 Traceability across the value chain

Traceability systems within steel plants—based on heat or cast identifiers—are highly developed
and provide a strong foundation for DPP implementation. The problem is information continuity
across transfer points, not inside plants as traceability breaks at organisational boundaries.
Transfers from semi-finished to finished intermediate products, and then from intermediate
products to components, and final products containing steel currently supply partial or complete loss
of upstream information, unless supported by bilateral arrangements.

Responsibility for the DPP is transferred each time a product is introduced to the EU market in a
new form. This creates a sequence of responsibility transitions along the steel value chain. Ensuring
continuity of information therefore requires harmonised data models, stable identifiers, and
interoperable transfer protocols. These mechanisms must enable downstream operators to reliably
inherit upstream data while also updating parameters that change during their own processing
steps.
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10.2.3 Verification and data reliability

Verification needs differ significantly across data categories. Technical properties (e.g. mechanical
and chemical characteristics) are well supported by existing documentation practices such as EN
10204 inspection certificates and quality-assurance systems. These data points are generally
robust, traceable and verifiable.

In contrast, environmental and circularity information data and upstream information require
verification approaches tailored to modelling-based data, not direct measurements. Verification will
therefore depend on multiple aspects, like transparent methodological rules, disclosure of
calculation parameters, stable chain-of-custody models, and digitally auditable records.

Because upstream data often originate outside the EU’s regulatory perimeter, downstream
operators will need practical mechanisms, contractual, digital or certification-based, to obtain the
evidence required to meet their DPP obligations.

Also, verification procedures must transition away from PDF-based evidence toward machine-
readable, digitally signed attestations that can support automation, auditability, and cross-checking
by Market Surveillance Authorities.

10.2.4 Integration with Other Union Law (e.g. CPR Digital Product Passport)

The implementation of the DPP for intermediate steel products must take place in a wider
regulatory landscape where other Union acts already require digital product information systems.
The most relevant is the revised Construction Products Regulation (CPR), which establishes its own
mandatory Digital Product Passport for construction products, including many steel-based products
such as rebar, structural profiles, reinforcing mesh, and coated or processed flat steel used in
buildings.

The analysis indicates that a high degree of interoperability between the ESPR DPP and the CPR DPP
will be necessary, particularly for product identification. Many intermediate steel products

will ultimately enter the construction sector either directly or through multiple transformation steps.
Without interoperability, manufacturers would face parallel and potentially inconsistent digital
reporting obligations.

10.3 Out of scope

Certain elements essential to the functioning of the DPP fall outside the remit of this preparatory
study, as they will be defined through horizontal delegated acts and standardisation work applicable
to all product groups.

First, the data carrier—the physical or digital medium through which the DPP is accessed—is not
addressed beyond acknowledging the functional requirements set out in the ESPR. The regulation
specifies that the carrier must allow reliable access, remain readable throughout the product’s
lifetime, and be physically linked to the product or its packaging. However, the choice of
technological solution, such as QR codes, DataMatrix codes, RFID or NFC tags, including their layout,
durability criteria and placement rules, will be established through future horizontal standards
developed by CEN/CENELEC JTC 24. As a result, this report does not prescribe or evaluate specific
technologies, focusing instead solely on the content that must be linked to the carrier.
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Similarly, the design and operation of the EU DPP Registry—the central system responsible for
managing identifiers, validating passports and enforcing access rights—fall outside the scope of
this study. While the ESPR defines the registry’s role in ensuring authentication, long-term data
availability and the linkage between the data carrier and the underlying information, its technical
architecture, API specifications, security requirements and data-retention mechanisms will be
determined at the horizontal level. Given that these elements will be identical for all product groups,
this report does not attempt to anticipate or specify registry design choices.

The same applies to the EU DPP web portal, which will serve as the single public access point for
viewing authorised DPP information. The portal’s user interface, search functionalities, integration
with the registry, and mechanisms for filtering information based on access rights will be defined
centrally. As with the registry, these design features are common to all product groups and not
addressed in this sector-specific analysis.
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List of abbreviations

Abbreviations

AAS
AER
API
ASN
ASTM
AVR
B2B
BF-BOF
BPN
CBAM
cc
CCL
CEN
CENELEC (or CLC)
CN
CoC
CPR
CRM
CSRD
DA
DIS
DPP
DS
DoP
DoPC
eSDS
EAD
EAF
ECHA
ECVP
EDC
EDI

Definitions

Asset Administration Shell

Annual Emissions Report

Application Programming Interface
Advanced Shipping Notices

American Society for Testing and Materials
Accredited Verification Regulation
Business-to-Business

Blast Furnace-Oxygen Basic Furnace
Business Partner Number

Carbon Border Adjustment Mechanism
Continuous casting

Core Components Library

European Committee for Standardisation
European Committee for Electrotechnical Standardisation
Combined Nomenclature

Chain of Custody

Construction Products Regulation

Critical Raw Materials or Customer Relationship Management
Corporate Sustainability Reporting Directive
Delegated Act

Draft International Standard

Digital Product Passport

DPP System Information

Declaration of Performance

Declaration of Performance and Conformity
Extended Safety Data Sheet

European Assessment Document
Electric Arc Furnace

European Chemicals Agency

Environmental Claim Validation Procedure
European Data Connector

Electronic Data Interchange
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EF
ELV
EN
EoL
EPD
ERP
ESPR
ETA
EU
FPD
GHG
GLN
GPP
GTIN
HS
IDTA
IEA
IEC
IFC
ISO
IUPAC
JRC
JT1C
LEI
LCA
LMT
MEErP
MRR
MSA
MTC
NCV
OF
OJEU
OuL
PEFCR

Emission Factor

End-of-Life Vehicle

European Norm (European Standard)

End of Life

Environmental Product Declaration

Enterprise Resource Planning

Ecodesign for Sustainable Products Regulation
European Technical Assessment

European Union

Factory Production Control

Greenhouse Gas

Global Location Number

Green Public Procurement

Global Trade Item Number

Harmonised System

Industrial Digital Twin Association
International Energy Agency

International Electrotechnical Commission
Industry Foundation Classes

International Organization for Standardization
International Union of Pure and Applied Chemistry
Joint Research Centre

Joint Technical Committee

Legal Entity Identifier

Life Cycle Assessment

Light Means of Transport

Methodology for the Ecodesign of Energy-related Products
Monitoring and Reporting Regulation

Market Surveillance Authority

Mill Test Certificate

Net Calorific Value

Oxidation Factor

Official Journal of the European Union

Other Union Law

Product Environmental Footprint Category Rules
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PLM
PPI
PPWR
REACH

ReCo
RFID
SCS
SERO
SLI
SoC
SUP
SVHC
TARIC
TC
TOV

UN/CEFACT

UFI
ual
UPI
wCo
WD
WG

Product Lifecycle Management
Product and Producer Information
Packaging and Packaging Waste Regulation

Registration, Evaluation, Authorisation and Restriction of
Chemicals Regulation
Recycled Content

Radio-Frequency Identification

Scientific Certification Systems (SCS Global Services)
Steel Element Reuse Ontology

Starting, Lighting, and Ignition (batteries)
Substances of Concern

Single-Use Plastics

Substances of Very High Concern

Integrated Tariff of the European Union

Technical Committee

Technischer Uberwachungsverein (Technical Inspection
Association)

United Nations Centre for Trade Facilitation and Electronic
Business

Unique Facility Identifier

Unique Operator Identifier
Unique Product Identifier
World Customs Organisation
Working Draft

Working Group
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Annex 1. Readiness check survey

1. Context Objectives

- external contract with: ChainTraced - specialising in supply chain traceability (January-April 2026)

- review of existing data collection and reporting practices as part of a readiness check

2. Respondents

The readiness check was conducted as a structured qualitative industry dialogue aimed at
grounding the proposed Digital Product Passport (DPP) data requirements in current industrial
practice and complementing earlier analytical work with broader value chain representation.

A total of 39 organisations participated in structured interviews.

The respondent group comprised 14 steel producers, 21 downstream and intermediate actors
across manufacturing and distribution segments, and 4 industry associations or cross-sector expert
organisations.

The sampling approach was designed to ensure analytical breadth across the iron and steel value
chain. Particular emphasis was placed on representation from:

e Primary steel producers, including both integrated and electric arc furnace (EAF)-based
production routes

e Downstream manufacturing industries with significant steel consumption, including
construction, automotive, and machinery sectors

e Intermediate actors such as distributors, processors, and component manufacturers
e Industry associations and subject-matter experts with cross-sectoral insight

In addition to value chain coverage, attention was given to diversity in terms of production volume,
market position, production route and product categories, as well as geographic footprint. The
respondent group included actors operating within the EU as well as selected third-country
companies active on the EU market, including representation from Asian producers.

Within participating organisations, interviews were conducted in a low-threshold format to enable
broad functional representation. Participants included roles within sustainability, quality, material
compliance, procurement and sourcing, IT and digitalisation, as well as marketing, sales and
business development. In several cases, multiple roles within the same organisation contributed in
order to reflect operational, technical, and commercial perspectives.

The aim of the sampling strategy was not statistical representativity, but analytical coverage and
diversity across value chain positions, digital maturity levels, and data management practices.

All responses were anonymised and analysed in aggregated form.
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3. Interview framework and thematic scope

The interviews were conducted using a structured but semi-open discussion framework designed to
examine how product-related data is identified, managed, and exchanged in current operational
practice, ahead of the introduction of Digital Product Passport (DPP) requirements.

The framework combined proposal-informed themes with practice-oriented probing. While
presentation material was used to establish a shared reference point, the interviews were not
conducted as a fixed questionnaire. Instead, a consistent thematic structure was applied across all
interviews to ensure comparability, while allowing participants to elaborate on operational realities,
constraints, and cross-functional implications. Interviews typically lasted between 60 and 90
minutes, allowing sufficient time for discussion of both domain-specific practices and cross-cutting
implementation considerations.

The discussion was organised around five core data domains relevant to DPP implementation:
e ldentification and classification
e Technical and material data
e Environmental and climate data
e Circularity and recycled content
e Origin and traceability
Within each domain, the dialogue explored:
e What types of data are currently generated and exchanged
e Which standards, classifications, and identifiers are applied
e How data are stored (e.g. document-based, system-integrated, structured formats)
e How information is validated and verified
e Where practical limitations or scalability constraints arise

Particular analytical attention was given to sub-areas where regulatory developments intersect
strongly with established industrial practice. These included mill test certificates and material
declarations within material data; product carbon footprint and recycled content within
environmental and circularity data; and country of origin and melt & pour information within
traceability-related discussions.

In addition to domain-specific exploration, cross-cutting reflections addressed:
e Data granularity (e.g. company-, product-, batch-, or item-level)
e Verification logic and allocation models
e Sensitivity and access rights

e Perceived effort and value implications of structured DPP implementation

Participants were also invited to identify data elements or implementation aspects they considered
underrepresented, missing, or disproportionate in relation to current practice. This allowed the
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dialogue to capture both alignment with emerging proposals and practice-driven perspectives from
the field.

The objective was not to assess theoretical compliance readiness, but to understand the operational
logic, digital maturity, and feasibility considerations underpinning current data practices across the
value chain.

4. Outcomes — Empirical observations aligned with analytical dimensions

This section summarises observations from the structured industry dialogue in relation to the
analytical dimensions outlined for this work. The purpose is to describe current industry practice and
data maturity, not to reassess the proposed DPP architecture.

4.1 Ontology & Standards

The assessment focused on how standards are referenced at domain level rather than on detailed
attribute-level ontologies.

4.1.1 Product identification and classification

No globally adopted, value-chain-wide unique product identifier was observed in current practice.
While steel grades and designations are defined through established standards, and products are
identified through internal, customer-specific, or transaction-based identifiers within ERP and
production systems, these identifiers are not harmonised across the full value chain as a shared
digital reference model.

4.1.2 Technical and material data

Technical and mechanical properties are commonly structured and communicated through Mill Test
Certificates (EN 10204), particularly in applications requiring certified material performance. These
certificates are typically linked to heat-based identification and embedded in existing production
and quality management systems.

Material declarations and compliance documentation, including reporting on Substances of Concern
(SoC), were described as being handled through established regulatory and sector-specific
frameworks. Across interviews, references included Declarations of Performance (CPR), REACH-
related documentation, IMDS reporting in automotive supply chains, Safety Data Sheets (SDS),
material declarations, and various forms of compliance or conformity statements linked to
customer and regulatory requirements. While these practices are operationally well understood,
formats and system interfaces differ across sectors and regulatory contexts.

4.1.3 Product environmental and circularity information
Environmental and climate data

For product environmental and circularity information, Environmental Product Declarations (EPDs),
typically developed in accordance with EN 15804 for the construction sector, and Product Carbon
Footprint (PCF) approaches based on ISO 14067 were the most frequently referenced frameworks.
EPDs were commonly described as covering product families (e.g. hot rolled coil categories) and
based on annual average production data with multi-year validity, whereas 1ISO 14067-based PCF
calculations were more frequently developed at product level and updated on shorter cycles. Both
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approaches rely on model-based allocation rather than batch-specific measurement. Across
interviews, variation in allocation methods and interpretation was consistently noted, including
references to sector-specific methodological guidance (e.g. Worldsteel).

EPDs were consistently described as being subject to third-party verification under established
programme operators. Verification practices for ISO 14067-based PCF calculations were referenced
in certain cases, but were not uniformly described across interviews.

In parallel, regulatory reporting under instruments such as the EU Carbon Border Adjustment
Mechanism (CBAM) and the EU Emissions Trading System (EU ETS) was referenced. These were
described as compliance-driven methodologies rather than prevailing market-based LCA practice.
Interviewees indicated a general preference for greater methodological alignment between
regulatory reporting requirements and established LCA-based frameworks in order to enhance
comparability and reduce duplication.

Circularity and recycled content

Recycled content reporting, when referenced, was primarily linked to 1ISO 14021 and related
recycled content claims or declarations. Compared to PCF methodologies, the degree of practical
harmonisation was described as less mature. A need for greater clarity in definitions and reporting
practice was observed across interviews. Interest in recycled content data was particularly noted in
automotive and construction-related value chains. At the same time, a degree of sensitivity in
relation to disclosure of recycled content data was observed at steel producer level, particularly in
international trade contexts, which may indicate lower market maturity for systematic public
disclosure of such information.

4.1.5 Origin & traceability

Origin-related data, including Country of Origin and Melt & Pour information, were consistently
referenced across interviews as established data elements. These data points were described as
being documented through material certificates and trade-related documentation in accordance
with existing commercial and regulatory requirements. While formats and terminology were
generally understood, no harmonised cross-sector digital model for origin data exchange was
observed.

While such information is often operationally implemented and reflected in material certificates, the
location of melt and pour may differ from the final production or processing site. In many cases,
this information is provided upon request rather than systematically disclosed.

Standards are therefore widely referenced to frame data domains, but are not generally applied to
enable structured, interoperable data exchange through shared digital models.

4.2 DPP-relevant data content and digital maturity

Overall, interviews indicate that the proposed DPP data categories largely reflect information that is
already generated and exchanged within the steel value chain, albeit through heterogeneous
formats and exchange practices. In addition to the ESPR-relevant focus areas such as Substances of
Concern (material declarations) and environmental and circularity information (PCF and recycled
content), interviews also confirmed established practices for disclosure of batch- and item-linked
technical data, including chemical composition and mechanical properties, as documented through
Mill Test Certificates.
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For production-bound technical data, particularly those documented through Mill Test Certificates,
digital capabilities for data generation at source are well established. Test results, chemical
properties, and mechanical characteristics are typically generated within production and quality
systems in accordance with recognised standards. Internal traceability is maintained through heat-,
lot-, or item-based identifiers embedded in core systems. These structures also enable disclosure of
origin-related information, including Melt & Pour and Country of Origin, which are relevant in the
context of global trade, tariffs, and sanctions regimes. However, exchange between actors remains
predominantly document-based, most commonly through PDF certificates attached to transactions
or shared via portals.

Material declarations and compliance-related data are typically generated within structured internal
processes, but are most often exchanged in document form. Reporting formats vary across
regulatory and sector-specific frameworks, resulting in heterogeneous documentation practices
downstream. In certain sectors, structured submission to centralised databases (e.g. automotive
IMDS reporting) was referenced. However, such systems remain sector-specific and do not
constitute a harmonised cross-industry data exchange model.

Environmental and circularity data, including PCF and related sustainability indicators, are more
frequently managed through spreadsheets, consultancy-supported tools, or specialised reporting
software. Exchange commonly takes place via static documents and declarations rather than
structured, interoperable data flows.

Across domains, the data exist and are actively used in commercial and regulatory contexts.
However, digital maturity differs significantly between data generation and cross-company
exchange. While internal production and ERP systems demonstrate structured data management,
interoperability across organisational boundaries remains limited. Document-based transmission
continues to dominate, constraining structured reuse, automation, and scalable integration.

4.3 Granularity and allocation logic

Current practice reflects differentiated granularity across data domains. For technical and
mechanical data documented through material certificates, traceability is commonly linked to heat-
based identification. Depending on product form and end-use, this may extend to batch-, bundle-, or
item-level reference. For example, flat products such as coils are frequently associated with
individual identifiers, whereas long products and powders are more commonly referenced through
manufacturing lot, or bundle identifiers. Internal traceability within production and quality systems
is generally maintained at these levels.

Material declarations and compliance-related data were predominantly observed to be managed at
product or product-family level.

Environmental performance data were typically observed to be developed at product-family or
product level and were commonly based on modelled annual averages rather than batch-specific
calculations.

Recycled content reporting was most frequently referenced at company or site level, with limited
instances of product-level disclosure observed in practice.

Granularity levels were observed to be closely linked to production planning structures, quality
control processes, accounting practices, and reporting logic. Environmental and circularity-related
data were not typically observed to be generated or disclosed at the same level of granularity as
technical production data.
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In relation to recycled content, control blending and mass balance approaches were referenced in
industry dialogue. Control blending was mentioned by individual actors, whereas mass balance was
more commonly described as the model used under current production conditions. However,
discussions were generally observed to focus more on definitional clarity and verification
consistency than on the formal selection of specific chain-of-custody models.

Technical and administrative challenges associated with higher levels of granularity were described
as relating to data collection effort, allocation logic, internal system alignment, and verification
processes. Where data are not natively generated at the requested level of detail, additional
modelling or aggregation steps may be required.

A limited number of interviewees further argued that DPP reporting requirements should remain
focused on sustainability-related information, particularly environmental performance and
Substances of Concern, rather than extending into detailed technical data. This view was associated
with a preference for model-level granularity in order to maintain consistency and readability
across disclosures.

Overall, current industry practice reflects differentiated levels of granularity and traceability
capability across data domains. Interviewees consistently emphasised the need to consider
proportionality between regulatory requirements, market demand, practical feasibility, and the
intended usefulness of the data.

4.4 Traceability practices and digital exchange

Operational traceability based on heat-, lot-, and item-level identifiers was consistently described
as well established within steel production systems. Core production and ERP systems maintain
internal linkage between production identifiers, material certification data, and commercial
documentation. Material certificates represent the most tangible example of a commonly applied
traceability structure across actors.

At steel producer level, relatively strong preconditions for structured traceability were observed.
Production, quality, and ERP systems were described as closely integrated, providing a solid
foundation for traceability within production boundaries.

A differentiated maturity across data domains was noted. Traceability structures linked to technical
and material data were described as comparatively robust and production-integrated. In contrast,
environmental performance data (e.g. PCF, EPD, recycled content) were generally described as more
reliant on model-based calculations, periodic reporting cycles, and document-based exchange, with
weaker linkage to specific physical product instances under current practice.

Beyond the production boundary, the level at which traceability references are maintained
downstream was described as reflecting operational, logistical, and commercial realities, and may
therefore differ from the granularity applied within primary production systems.

Cross-company data exchange was predominantly described as document-based. References were
made to sector-specific initiatives and ecosystem platforms (e.g. Catena-X) as well as pilot activities
related to product passport solutions. These were generally described as exploratory or under
prototype development rather than embedded in routine production-scale exchange across tiers.

In addition, examples were observed of transaction-level digital exchange of material certificates
and environmental data within more integrated supply chain or platform-based environments.
These cases were described as enabling structured linkage between certification data and
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commercial transactions. However, such implementations appear limited to specific networks and
were not described as broadly adopted across the wider market.

In relation to recycled content, interviews highlighted challenges associated with obtaining
consistently defined and verifiable information on pre- and post-consumer scrap. These challenges
were described as relating to data availability, logistical separation, and definitional clarity. While
some actors described established supplier relationships and internal control mechanisms that
provide confidence in data quality, variation in reporting practices and interpretation was observed.

Overall, current traceability practices were described as primarily driven by quality assurance,
contractual obligations, and regulatory compliance. While internal production-level traceability is
operationally embedded, structured and interoperable cross-company exchange remains less
developed under current industry practice.
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Annex 2: Examples of industry reporting instruments and data
carriers

This Annex contains some selected examples of industry-driven reporting practices and information
carriers used to communicate product-related information that are particularly relevant when
considering potential content for Digital Product Passports (DPPs).

Mill Test Certificates (MTC)

A key document used throughout the steel industry to communicate verified technical information is
the Mill Test Certificate (MTC). An MTC is issued for a specific heat (or cast) number and provides
assurance that the delivered steel product complies with the ordered chemical and mechanical
requirements. It is therefore an essential instrument for quality control, traceability, and contractual
compliance between manufacturers and customers.

As illustrated in Figure 7, a MTC typically includes the following elements:

e Mill name and contact information

e Steel grade and relevant standards

e Heat/cast number

e Material number or product identifier

e Chemical composition

e Mechanical properties (e.g. tensile strength, yield strength, elongation, hardness)
e Country of origin and country of steel making (melt & pour)

e Additional test results, where applicable

Figure 7. Example of Tata Steel’s Mill Test Certificate
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In the EU, the structure and types of inspection documents are defined in EN 10204:2004 - Metallic
products — Types of inspection documents, which distinguishes between different levels of
verification. The list of information that may be included in such documentation is further detailed
in EN 10168:2004, which specifies the coding system for inspection document content. While these
standards apply formally to EU manufacturers, equivalent procedures are common in steelmaking
facilities worldwide.

Through the MTC, manufacturers certify that the product supplied conforms to the customer’s
specifications and the contractual technical requirements. Although the issuance of an MTC is not
mandated by legislation, it is a de facto industry standard and a key component of technical
communication along the supply chain. For this reason, integrating selected MTC data into the
Digital Product Passport could significantly enhance the passport’s utility for downstream users,
improve interoperability, and support quality assurance in complex value chains.

Environmental Product Declarations (EPDs)

Environmental Product Declarations (EPDs) are standardised, third-party verified documents that
provide quantified environmental information about a product based on life cycle assessment (LCA).
They are developed in accordance with international standards such as 1ISO 14025 and, for
construction products, EN 15804. In the steel sector, EPDs are widely used to communicate
environmental performance, particularly for products supplied to construction markets and
infrastructure projects. EPDs provide a transparent way of reporting environmental impacts across
the product life cycle. For steel products, these declarations typically follow a cradle-to-gate scope,
focusing on the environmental impacts associated with raw material extraction, steel production,
and finishing processes. Programme operators such as EPD International, IBU, or UL Environment
manage verification and publication, ensuring that the underlying LCA calculations comply with the
applicable Product Category Rules (PCRs).

In practice, EPDs are often developed for product families, meaning that a single declaration may
cover multiple steel products with similar characteristics and production processes (e.g. hot-rolled
coils, reinforcing bars or wire rod). This approach reflects current industry practices, where
environmental performance data are typically aggregated at product-group rather than at batch
level.

Typical data elements included in an EPD for steel products include:

e General information, such as product name and product family, manufacturer and
production site, applicable product category rules (PCR), reference standards (e.g. EN
15804), validity period of the declaration.

e Environmental impact indicators, such as global warming potential (GWP) / carbon foot-
print, ozone depletion potential, acidification potential, eutrophication potential, photochemi-
cal ozone creation potential, resource depletion indicators.

¢ Resource and material indicators, such as total primary energy consumption, renewable
and non-renewable energy use, water consumption, use of secondary materials or recycled
inputs.

e Waste and output flows, such as hazardous and non-hazardous waste generation, mate-
rial flows for recycling or recovery
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EPDs therefore provide structured environmental information that is increasingly requested by
downstream industries, public procurement authorities and sustainability certification schemes.

International Material Data System (IMDS)

The International Material Data System (IMDS) is the global data platform used by the automotive
industry to collect and exchange information on the material composition of vehicle components.
The system supports supply chain transparency and regulatory compliance by enabling suppliers to
report the substances contained in materials and parts supplied to automotive manufacturers.

In the steel sector, IMDS is used by steel producers, processors and component manufacturers
supplying materials to automotive applications. Steel suppliers typically submit material data sheets
(MDS) describing the composition of a steel grade or component, which can then be integrated into
vehicle-level material declarations by downstream manufacturers.

IMDS reporting supports compliance with regulations such as the End-of-Life Vehicles Directive and
the REACH Regulation by allowing automotive manufacturers to identify and monitor the presence
of regulated substances in materials and components.

Typical data elements included in an IMDS material data sheet for steel products include:

General product and supplier information, such as supplier name, part number,
material designation and applicable standards.

. Material classification and structure, including the IMDS material classification code
and the hierarchical structure of assemblies, components and materials.

. Chemical composition, including substances contained in the steel alloy and any
coatings or surface treatments, reported with weight percentages.

Regulatory indicators identifying substances subject to restrictions or reporting
obligations.

IMDS therefore provides a standardised mechanism for exchanging material composition
information across automotive supply chains and supports compliance with substance-related
regulatory requirements.

CELSA Circularpass

Pioneering companies in the steel sector, such as Celsa Group, have begun developing Digital
Product Passports using blockchain-based solutions to enhance traceability and provide customers
with reliable, verifiable information across the value chain. Celsa has created individual CircularPass
profiles which are tailored to the key sustainability indicators most relevant for each product type.
These profiles support both internal performance tracking and external information exchange with
customers.

Some of the data points included in the DPP for steel products are:
- General information:

Cast number

«  Bundle number
Grade

«  Customer name
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Weight (Kg)

Coil number
Plant Order
Customer Order
Diameter
Production date
Destination Code
Recycled content
Carbon Footprint

- Production Process KPIs:

Amount of Renewable Energy
Waste Valorisation
Manufacturing Technology
Country of Origin of the Goods

- Certifications
Certifications obtained and compliance standards
- Quality Certificate

Chemical Data
Mechanical Data
Metallographic Data
Other Tests

This industry initiative illustrates the type of information that downstream users consider valuable
for procurement, quality control and sustainability assessment. The data points included in such
passports can serve as useful reference when assessing which elements, beyond ecodesing
requirements, could be meaningfully incorporated into future DPP requirements for iron and steel
products under the ESPR.
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Annex 3. Ildentified use cases

UC1. Automated completeness verification of DPP disclosures

Primary actor: DPP System (automated service, can be deployed by

multiple actors) Secondary actors: none

Scenario: Before a Digital Product Passport (DPP) can be finalized and made accessible, an automated validation check can
be used ensure all required data fields—defined in the applicable delegated act—are present and correctly formatted. This
validation helps prevent incomplete or non-compliant passports from entering the registry. It is important to note, however, that
this only checks the presence and formatting of information, not its accuracy.

Goal: Ensure that each DPP contains all mandatory information before it | Trigger: A manufacturer submits or updates a
is accepted into the registry or shared with stakeholders. DPP for a product.

Actions

1. Customs Authorities receive a shipment manifest, including a list of unique product identifiers and commodity codes related
to imported products.

2. Customs officers check the physical product or associated documentation for a DPP data carrier, and access the associated
data. This process can be automated as well.

3. Customs officers input these identifiers into the EU Registry to verify if the data matches the registry records (Art. 15 of
ESPR).

4. If a mismatch or absence is found, customs may hold the shipment for further investigation or deny entry.

5. Use case ends.

Data Required Data update events

* All mandatory DPP information, potentially includes the list below.

» Origin of the Product: PPI3, 4, 7, 8, 11, 13, (optional - if relevant) PPI 20,
21

* Product composition (DNS32, 33)

» Hardness, Heat Treatment Condition, Tensile Strength, Yield Strength,
Elongation

* Product weight and packaging (DNS54)

« Steelmaking process (DNS66)

» Amount and presence of recycled content

* Substances of concern (DNS67)

» Environmental Footprint

(Optional) The validation results can (also) be ap-
pended to the product's DPP.

UC2. Customs controls for imported products

Primary actor: Customs Authorities (and officers) Secondary actors: none

Scenario: When a product enters the EU from outside its jurisdiction, customs authorities verify that a Digital Product Passport
(DPP) is present and corresponds with the official EU DPP Registry. This helps enforce Article 15 of the ESPR regarding mar-
ket access requirements.

Goal: Confirm that imported products carry a valid DPP that matches registry | Trigger: Product is imported from outside of
records before allowing market entry. the jurisdiction of the EU

Actions
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1. Customs Authorities receive a shipment manifest, including a list of unique product identifiers and commodity codes related
to imported products.

2. Customs officers check the physical product or associated documentation for a DPP data carrier, and access the associated
data. This process can be automated as well.

3. Customs officers input these identifiers into the EU Registry to verify if the data matches the registry records (Art. 15 of
ESPR).

4. If a mismatch or absence is found, customs may hold the shipment for further investigation or deny entry.

5. Use case ends.

Data Required Data update events

* All mandatory DPP information, potentially includes the list below.

» Origin of the Product: PPI3, 4, 7, 8, 11, 13, (optional - if relevant) PPI 20, 21
* Product composition (DNS32, 33)

» Hardness, Heat Treatment Condition, Tensile Strength, Yield Strength,
Elongation (Optional) The customs inspection report may
* Product weight and packaging (DNS54) be appended to the DPP.

* Steelmaking process (DNS66)

» Amount and presence of recycled content
* Substances of concern (DNS67)

*» Environmental Footprint

UC3. Ongoing compliance monitoring by Market Surveillance Authorities

Primary actor: National Market Surveillance Authorities (MSAs) (and of- | Secondary actors: none
ficers)

Scenario: MSAs continuously monitor products on the EU market to ensure ongoing compliance with sustainability and safety
regulations. They can use the EU DPP Web Portal and Registry to retrieve DPP data for products and assess alignment with
legal and technical standards.

Goal: Detect and address non-compliance in products circulating on the EU | Trigger: A product is selected for routine or risk-

market. based market surveillance.

Actions

1. MSA selects products for inspection, for instance based on risk profiles, reports, random sampling, request, or regulatory re-
quirements.

2. MSA retrieves relevant DPPs from the Web Portal or the Registry using product identifiers.

3. MSA checks for required elements such as certification, labeling, and testing procedures.

4. Optionally, MSA checks the validity of the attached digital certificates.

5. MSA may request documentation, perform lab testing, or flag the product for corrective action where DPP data is missing,
incorrect, or indicates non-compliance.

6. Use case ends.

Data Required Data update events

« All mandatory DPP information, potentially includes the list below.

» Origin of the Product: PPI3, 4, 7, 8, 11, 13, (optional - if relevant) PPI 20, 21
* Product composition (DNS32, 33)

» Hardness, Heat Treatment Condition, Tensile Strength, Yield Strength,
Elongation (Optional) MSA may append results of its in-
* Product weight and packaging (DNS54) spection to the DPP.

« Steelmaking process (DNS66)

» Amount and presence of recycled content
* Substances of concern (DNS67)

» Environmental Footprint

UC4. Statistical monitoring of steel imports and production

Primary actor: National Market Surveillance Authorities (MSAs and ISecondary actors: Steel manufacturers,
relevant actors in the European Commission importers, recyclers

Scenario: MSAs need consistent and timely statistical data regarding imports, production volumes etc. of intermediate steel
products to identify and manage trends in the market, and manage their reporting obligations. Traditionally, this can require

resource-intensive efforts. With the DPP registry, they can access the data collected from DPPs to identify such trends and

identify relevant information for their reporting obligations.
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Goal: Improve efficiency in the collection of statistical data on intermediate rigger: Regular reporting cycle or compliance
steel production and import through the utilization of Digital Product Passports. check initiated by the MSA. (Can be continous)

Actions

1. MSA initiates statistical data collection on steel products and imports for regulatory reporting or market analysis.

2. MSA accesses the DPP database or registry, filtering data based on predefined parameters (e.g., steel sub-groups, qualities,
production methods).

3. MSA extracts aggregated data, including import volumes, production metrics, steelmaking processes, quality classifications,
recycled content, and carbon footprints (e.g., DNS21, DNS22, DNS34, DNS35, DNS43, DNS49).

4. MSA verifies data integrity through cross-checking linked product passports.

5. MSA compiles statistical reports, significantly reducing manual validation and analysis.

6. MSA publishes or shares accurate statistical data with relevant stakeholders for informed decision-making and policy
enforcement. Optionally, live dashboards can be created as well.

7. Use-case ends.

Data Required Data update events

> All mandatory DPP information, potentially includes the list below.

* Origin of the Product: PPI3, 4, 7, 8, 11, 13, (optional - if relevant) PPI 20, 21
* Product composition (DNS32, 33)

* Hardness, Heat Treatment Condition, Tensile Strength, Yield Strength,
Elongation

* Product weight and packaging (DNS54)

» Steelmaking process (DNS66)

* Amount and presence of recycled content

* Substances of concern (DNS67)

> Environmental Footprint

None

UCS. Public procurement sustainability verification

Primary actor: Contracting authority ISecondary actors: Tender applicant

Scenario: During a public procurement process, a contracting authority evaluates product offers submitted by tenderers. To
ensure alignment with Green Public Procurement (GPP) criteria, the authority accesses the DPPs linked to the proposed
products. These passports provide reliable data on sustainability, repairability, and materials to support informed and criteria-
based decisions.

Goal: Verify that products offered in tenders meet environmental [Trigger: Evaluation phase begins in a public procurement
criteria before awarding a contract process

Actions

. Tendering company submits their proposal including product DPPs.

. Contracting authority accesses the DPPs via links or QR codes. (JTC24 UC AU-01, UC AU-02)

DPPs present verified data on material composition, repairability, carbon footprint, and recycling potential. (JTC24 UC PUB-01)
. Authority evaluates whether products comply with ecodesign requirements (JTC24 AU-03).

. Authority evaluates whether each product meets the defined GPP criteria.

. Evaluation findings are documented and incorporated into award decision.

. Use-case ends

Vo0~ O P

Data Required Data update events
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* All mandatory DPP information, potentially includes the list below.
> Origin of the Product: PPI3, 4, 7, 8, 11, 13, (optional - if relevant)
PPI 20, 21

* Product composition (DNS32, 33)

* Hardness, Heat Treatment Condition, Tensile Strength, Yield
Strength, Elongation None
* Product weight and packaging (DNS54)

- Steelmaking process (DNS66)

* Amount and presence of recycled content
* Substances of concern (DNS67)

> Environmental Footprint

UC6. B2B data exchange with ferrous metal processing industries

Primary actor: Manufacturers of intermediate steel products ISecondary actors: Ferrous metal processing industries

Scenario: A steelmaker produces an intermediate product (e.g. hot rolled coil) that is placed in the EU market. The steelmaker
generates a DPPs, providing (verified) data such as material composition (including chemical content) and environmental impacts,|
and relevant claims (e.g. recycled content and carbon footprint). A downstream actor — a ferrous metal processing company that
purchases the hot rolled coil to further process it into, for example, cold rolled or galvanized coil — can access the DPP and
readily integrate accurate data into their own product processes and documentation. This enables the data to be incorporated as
2 module of the product lifecycle, facilitating traceability, data continuity, and consistency throughout the value chain.

Goal: Support B2B data exchange to increase effiencies in steel [Trigger: Manufacturer produces intermediate steel products
processing and to allow for easier compliance reporting land creates their corresponding DPPs.

Actions

1. Steelmaker processes scrap steel into intermediate steel products (e.g., cast billets, rolled coils, wire rods).

2. Steelmaker generates a DPP for each intermediate product batch, including data required for compliance and sustainability.
3. Steelmaker populates the DPP with verified sustainability metrics such as recycled content, carbon footprint, substances of
concern, and tramp element composition (JTC24 TP-01).

4. Steelmaker digitally attaches or associates the DPP with the batch of intermediate steel products.

5. Downstream manufacturer receives intermediate steel products and accesses their DPP to verify material composition and
sustainability data.

6. Downstream manufacturer integrates this data into the DPP for finished products (JTC24 UC EO-08).

7. Downstream manufacturer retains links or references to intermediate DPPs to ensure ongoing traceability (JTC24 UC EO-09).
8. Downstream manufacturer places the final steel product on the market with fully integrated traceability data (JTC24 UC EO-07).
9. Use-case ends.

Data Required Data update events

> All mandatory DPP information, potentially includes the list below.
 Origin of the Product: PPI3, 4, 7, 8, 11, 13, (optional - if relevant)
PPI 20, 21

* Product composition (DNS32, 33)

* Hardness, Heat Treatment Condition, Tensile Strength, Yield
Strength, Elongation

* Product weight and packaging (DNS54)

» Steelmaking process (DNS66)

* Amount and presence of recycled content

* Substances of concern (DNS67)

* Environmental Footprint

Recycler (or other manufacturer of intermediate steel
products) creates the DPP, i.e., a creation event.
Manufacturer of the final steel product links the DPP of the
intermediate component with the DPP of the final product.
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UC7. B2B data exchange and reporting with final products manufacturer

ISecondary actors: manufacturers of final

Primary actor: Manufacturers of intermediate steel products .
products that contain steel

Scenario: A manufacturer of intermediate steel products such as steel cords place their products in the EU market. The
manufacturer of intermediate steel products generates a DPP, providing (verified) data such as material composition (including
chemical content) and environmental impacts, and relevant claims (e.g. recycled content and carbon footprint). They potentially
obtain this date from a DPP for the materials used as well. A downstream industry that manufactures final products that contain
steel, e.g. a tire. The tire manufacturer can access the DPP and readily integrate accurate data into their own product processes
and documentation. This enables the data to be incorporated as a module of the product lifecycle, facilitating traceability, data
continuity, and consistency throughout the value chain.

Trigger: Manufacturer produces intermediate
steel products and creates their corresponding
DPPs.

Goal: Support B2B data exchange to increase effiencies in steel processing
land to allow for easier compliance reporting

Actions

1. Steel cord maker processes material into intermediate steel products, in this case a Steel Cord.

2. Steel cord maker generates a DPP for each steel cord batch, including data required for compliance and sustainability.

3. Steel cord maker populates the DPP with verified sustainability metrics such as recycled content, carbon footprint, substances
of concern, and tramp element composition (JTC24 TP-01).

3.1 If available, the steel cord maker obtains this data from a DPP of the material used.

4. Steel cord maker digitally attaches or associates the DPP with the batch of steel cords.

5. Downstream manufacturer (of tires) receives steel cords and accesses their DPP to verify material composition and
sustainability data.

6. Downstream manufacturer integrates this data into the DPP for finished products (JTC24 UC EO-08).

7. Downstream manufacturer retains links or references to intermediate DPPs to ensure ongoing traceability (JTC24 UC EO-09).
8. Downstream manufacturer places the final steel product on the market with fully integrated traceability data (JTC24 UC EO-07).
9. Use-case ends.

Data Required Data update events

* All mandatory DPP information, potentially includes the list below.
* Origin of the Product: PPI3, 4, 7, 8, 11, 13, (optional - if relevant) PPI 20, 21

* Product composition (DNS32, 33) Recycler (or other manufacturer of intermediate

* Hardness, Heat Treatment Condition, Tensile Strength, Yield Strength, steel products) creates the DPP, i.e., a creation
Elongation event.

* Product weight and packaging (DNS54) Manufacturer of the final steel product links the

* Steelmaking process (DNS66) DPP of the intermediate component with the DPP
* Amount and presence of recycled content of the final product.

> Substances of concern (DNS67)
> Environmental Footprint

UC8. End-of-Life Hazard and Critical Raw Materials Handling for
intermediate Iron

Primary actor: Waste manager or recycler (at an e-waste facility, scrapyard,
or other end-of-life processing center), Ferrous Metal Process industries (e.g., |[Secondary actors: Manufacturer
Electric Arc Furnace secondary steel producers)

Scenario: At the end of a product’s life, a sorting and recycling or disposal facility needs to handle its components and materials
isafely and in accordance with environmental regulations. Currently, information about the same may not be readily accessible.
IThe DPP makes this information easily accessible, as long as the data carrier is available.

Goal: Improve the effectiveness of recycling operations by using DPP
information to ensure each product is processed in the optimal way for material
recovery.

[Trigger: Product arrives at a waste management
lor recycling operator.

Actions
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1. Recycler scans each product’'s DPP identifier as it enters the sorting line, either manually using a handheld scanner or via
lautomated vision systems.

2. Recycler retrieve data from the DPP, including material composition, hazardous components, and valuable elements.

3. Recycler categorizes the product based on this data—e.g., directing items with substances of concern to appropriate
hazardous material handling, metal-rich items to metal recovery, or flagging circuit boards with precious metals for manual
extraction.

4. Recycler then execute the sorting: switching conveyor paths, removing flagged components, and routing products to
appropriate recycling streams.

5. Recycler logs each decision and DPP scan, enabling ongoing process analysis and reporting, and informing potential upstream
feedback to improve data quality.

6. Use-case ends.

Data Required Data update events

* Product composition (DNS32, 33)

* Hardness, Heat Treatment Condition, Tensile Strength, Yield Strength,
Elongation

» Steelmaking process (DNS66) Recycler adds recycling events to the DPP.
* Amount and presence of recycled content
* Substances of concern (DNS67)

> Environmental Footprint

UC9. End-of-Life Hazard and Critical Raw Materials Handling for
intermediate Steel by Contractor

Primary actor: Contractor (Decommissioning) Secondary actors: Sorter

Scenario: In the decommissioning of a building, some structural steel may be identified that can potentially still be reused.
Information about such steel is currently hard to find, making estimating its re-usability difficult. This information can be accessed
more easily through a DPP.

Goal: Improve the effectiveness of decommissioning operations by using DPP|Trigger: Structural steel products are identified in
information to ensure that steel re-usable steel products can be identified. the decommissioning of a building.

/Actions

1. Contractor identifies structural steel products in the process of decommissioning a building.

2. Contractor retrieves data from the DPP of the steel, including material composition, hazardous components, and valuable
elements.

3. Contractor asses whether the product is re-usable based on this data.

4. Contractor decides to send the product to re-use or recycling channels based on this assessment.

6. Use-case ends.

Data Required Data update events

* Product composition (DNS32, 33)

* Hardness, Heat Treatment Condition, Tensile Strength, Yield Strength,
Elongation

» Steelmaking process (DNS66)

* Amount and presence of recycled content

* Substances of concern (DNS67)

> Environmental Footprint

IContractor adds extraction event to the
intermediate product DPP, and de-links the
IConstruction Product DPP of the building from the
intermediate product DPP for the structural steel.
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UC10. End-of-Life Hazard and Critical Raw Materials Handling for
intermediate Steel by Steel Maker

Primary actor: Intermediate steel maker (wire rods) ISecondary actors: Sorter

Scenario: At end-of-life, tires are recycled into wire rods or materials for flooring. Composition data is generally likely to
be lost in such a process, but with DPPs this data can be carried over.

Goal: Improve the effectiveness of decommissioning operations by using DPP[Trigger: Structural steel products are identified in
information to ensure that steel re-usable steel products can be identified. the decommissioning of a building.

Actions

1. Intermediate steel maker recycles end-of-life tires to create steel mesh.

2. Intermediate steel manufacturer recycles this steel mesh further to make wire rods or materials for flooring. In the first case,
ladditional 'clean’ scrap is added.

3. Intermediate steel maker creates a DPP for the wire rod, based on data available. In case of flooring, data from the steel mesh
is added to the Construction Product Passport.

3.1. If DPP data for the tires is available, intermediate steel maker reuses this data to make the final DPP for the wire rod or the
construction product.

4. Use-case ends.

Data Required Data update events

* Product composition (DNS32, 33)

* Hardness, Heat Treatment Condition, Tensile Strength, Yield Strength,
Elongation

* Steelmaking process (DNS66)

* Amount and presence of recycled content

> Substances of concern (DNS67)

> Environmental Footprint

IContractor adds extraction event to the
intermediate product DPP, and de-links the
IConstruction Product DPP of the building from the
intermediate product DPP for the structural steel.
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