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’ Aim of the meeting

[The objective of this meeting is twofold:

To present to the stakeholder the To
techno-economic analysis carried exchange on the
out by the Joint Research Center results of the
within the framework of Ecodesign for preparatory work
Sustainable Products Regulation, for and get initial

the preparatory study on iron and steel feedback from
as intermediate products. stakeholders
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Scientific and technical support for ESPR steel
Overview of the Preparatory Study: Task 17 3
Digital Product Passport (DPP)

Task 4. Life Cycle Analysis and Life Cycle
Costing

Approach to Classes of Performance

Information Requirements on Recycled
Content

Information Requirements on Substances of
Concern

Next steps




Housekeeping rules

Microphones: please keep your microphone muted unless you are given the floor.

Requesting the floor: given the volume and complexity of the work to be presented, oral questions will
be taken at the end of each section. Participantswi shi ng to intervene are 1 nvited
function. The floor will be given in turn by the Chair.

Interventions: in the interest of time and to allow broad participation, interventions should be concise,
focused and to limit to key points. We kindly ask all participants to introduce themselves by stating their
name and organisation before taking the floor.

Time management: given the number of participants, the Chair may need to limit speaking time and
group questions where appropriate.

Scope of discussion: we would ask participants to remain aligned with the agenda items.

Written contributions:  participants are encouraged to submit additional comments or detailed input in
writing after the meeting.

Recording : the session will be recorded solely for the preparation of the minutes, and the recording will
be deleted the next day.

Scientific evidence: today, we are presenting the scientific evidence gathered over three years of work.
We have made a significant effort to deliver it in a clear and accessible way. For a more in-depth
understanding, we invite you to consult the specific reports shared with you on our website

Thanks for your understanding
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JRC: science for policy

A Circular Economy &
Sustainable Industry

A Angela Ranea Palma, Sara Blanco
Pérez, Aleksandra Arcipowska,
Vincenzo Senatore, Enrique Garcia
John, Maria Grazia La Placa,
Alejandro Lépez Olmedo

Sustainable Supply Chain and
Bioeconomy

Loredana Napolano, Cristina Torres de
Matos, Giulia Fiorese, Davide Tosches

~ Sevilla process approach:
~ Co-creation process, participatory and transparent to find consensu:?//




ESPR iron and steel: preparatory study

MEErP Methodology
018115) ¢

Quick scan A JRC work on the preparatory study for iron and steel
"""""""""""""""" intermediate products within the ESPR framework started

Task 1 Task 2 Task 3 Task 4 3 years ago
Scope Markets Users Technologies
------------------------ A Steel is the first intermediate product addressed

Base Case
i LCA&LCC

g’:::::33:3'-757:"":""'5 The preparatory study is based on the MEEIP
| Desien options | methodology , including the latest additions such as the

R DPP methodology...but with a tailored approach

Separate workstream on the feasibility of specific
requirements have been addressed
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Ecodesign requirements

OUTPUTS

Product Category

Information Requirement

Hot Rolled Caoill

Rod and Wire Rod

Cold Rolled Coil Galvanized
Electrical Sheet

Stainless steel 304

Carbon Digital Product Recycled Substances of Carbon Footprint
Footprint Passport Content Concern Classes of Performance
n n n n n
n n n n n
n n n n n
n n n n n
n n n n n

B
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Task 1. Takeaways

Products scope
& definitions

Relevant
legislation

Standards

Decarbonisation
initiatives

10

Steel is a heterogeneous product classified based on different aspects,

such as steel grades +3000, application, shape, surface conditions,
combined nomenclature, etc.

There is not an absolute correspondence  between categories across
different classification systems.

Main related legislations: EU ETS, CBAM, CPR, and ELV.

+150 sustainability standards and initiatives spanning the entire steel
value chain

The most appropriate way to cluster products to establish ecodesign
measures should be connected with the product
application/functionality . However, there is no data available for
categories of products related to application.

T \
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System Boundaries for iron & steel intermediate products

. Raw Materials Ironmaking & Car Distribution Use
steelmaking : Manufacturing

EoL

Cradle-to-gate

The analysis follows a cradle-to-gate approach, covering raw material extraction,

ironmaking, and steelmaking, while excluding downstream stages such as the
manufacturing of steel-containing products, distribution, use, and end-of-life

|||mumk\
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’ Task 2: Market analysis. Product Categories

12

To provide a comprehensive
overview of

the value chain for iron and
steel products sold within
the EU market

Flat products

Hot rolled plate (e.g. Quarto plate)
Electrical sheet

Hot rolled coll

Cold rolled coil

Tinplate and tinned products
Galvanized coil

Organically coated and other coated
products

Long products

Railway track material and other long products
Heavy sections and mining frames

Light sections

Other hot rolled bars (e.g. merchant bars)
Bars for reinforcement of concrete

Rod and wire rod

Demand Analysis
Supply Chain
Overview

Market Information

Key aspects
Data sources

A Steel industry
associations

A PRODCOM

A Literature review

/

<

Cast steel products
Cast iron products

Stainless steel

Tubular Products
Forged products

Flat products

Hot rolled strip mill products

Hot rolled plate (e.g. Quarto plate)
Cold rolled flat products

Other flat products

Long products
Wirerod

Merchant bars
Bright bars

Drawn wires

Other long products

B
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’ Task 2. Supply chain quantification

EU27 steel value chain from mining to finished intermediate steel products consumption

Scrap imports
3951 kt

Iron ores (Non-agglomerated): 59710 kt
Iron ores (Agglomerated) : 21973 kt

Mining Ironmaking

Iron ores (Non-agglomerated): 8000 k
Iron ores (Agglomerated) : 30000 kt

Ore exports

Iron ores (Non-agglomerated): 3180 kt
Iron ores (Agglomerated) : 9932 kt

Steel scrap

Scrap exports

Pig iron: 2551 kt
Direct reduced iron: 2939 kt

Iron\imports Steelmaking

Pig iron: 58806 kt
Direct reduced iron: 2986 kt

Iron exports

Pig iron: 276 kt
Direct reduced iron: 3 kt

7449 kt

Non alloy crude steel: 104981 kt
Other alloy crude steel: 25244 kt

BOF and other: 77310 kt

EAF: 59012 kt

6096 kt

482 kt

Steel casting export

Steel casting import

)
16 kt 9 kt

Iron casting import  Iron casting export
233 kt 135k

)

Steel casting

21895 kt 11550 kt

Flat products import Flat products export

Organically coated and other coated products: 5197 kt
Tinplate and tinned products: 1001 kt

Cold rolled coil: 16168 kt

Hot rolled coil: 33167 kt

Hot rolled plate (e.g. Quarto plate): 9793 kt

Electrical sheet: 1244 kt

Galvanized coil: 18655 kt

Carbon (non-
alloy and other
alloy) steel

Rod: 20594 kt

Bars for reinforcement of concrete: 12504 kt

Other hot rolled bars (e.g. merchant bars): 11393 kt

Heavy sections and mining frames: 5908 kt

Light sections, railway track material and other long products: 1986 kt
Seamless tubes: 3697 kt

Long products import Long products export

7007 kt

5106 kt

1903 kt

Stainless import 154 kt
_—) Stainless export
2064 kt
.

Stainless steel

}Stainless steel: 5103 kt

) Cast steel: 489 kt

y

Iron casting

) Cast iron: 7547 kt

13 Source: own calculations based on ( eurostat , 2024; EUROFER, 2023; CAEF, 2021)
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Task 3: Technical analysis.

Selection of representative products
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® 1. EU consumption

Wire rod

Hot rolled coll

Cold rolled coil galvanized
Electrical sheet

Stainless steel

Hot rolled coil Electrical sheet Stainless steel

A

JII
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Source: EUROMETAL (link) Source: EUROMETAL (link)

Source: Thyssenkiupp (link)

Source: EUROMETAL (link) Source: ArcelorMittal (link)




’ Feasibility of scope extension for intermediates

Product Category Information Requirement
Carbon Digital Product Recycled  Substances Carbon Footprint
Footprint Passport Content of Concern Classes of Performance
Cold Rolled Coil Low High High Low
Other Grades of Stainless Steel Low High High Low
Organically Coated and other Coated Products Low Low High Low
Hot Rolled Coil Narrow Strip Low High High Low
Welded tubes Low Low High High Low
Hot Rolled Plate (e.g. quarto plate) Low Low High High Low
Casted iron products Low Low High High Low
Tinplate and tinned products Low Low High High Low

The table assesses the feasibility of extending requirements High: implementation is readily achievable based on existing findings
based on the findings of the preparatory work and evaluates

: : : implementation is possible but requires additional work to address existing gaps
whether further work is needed to enable the establishment of P P q ggap

requirements for these additional categories Low : substantial additional work is required before requirements can be clearly defined and
implemented

B
-




Task 3: Base Cases definition (average product sold on the EU market)

Parameters analysed: production , consumption , trade, shares of production routes

and scrap quality.

EU PRODUCTION

100%

B0%

Share of Steel Production

EU Carbon Steel

Global Carbon Steel

Primary

material Scrap

In operation in 2024 (%)

68% 25%

Primary
material Scrap

B New-scrap
# Old-scrap

Primary material

5.0% W Scrap in BF-BOF

Scrap in DRI-EAF
 Scrap in EAF

u BF-B0F

W DREEAF

WEAF

Estimates for 2035 (%)

32% 50%

56% 31%

Hot Rolled Coil

G- Rolled Coil

Wire Rod

Stainless Steel

Electrical Sheet

95% 5%

Five EU representative steel intermediate products

Base case scenarios of U production and trade were

22% 28%

57% 16%

]

% 82%

100%

95% 59

M BF-BOF M Scrap-EAF DRI-EAF

developed for 2022 and 2035.

Trade Dynamics

EU Imports

TR Turkiye

KR South Korea
TW Taiwan

IN India

VN Vietnam
CN China

JP Japan

GB United Kingdom
RU Russia

MY Malaysia
Other

EU Exports

TR Turkiye

GB United Kingdom
US United States
CH Switzerland

MX Mexico

IN India

Other

The base cases developed provide the foundation for Task 4:
LCA, LCC and classes of performance.

Hot Rolled Coil ~ Salvanised Cold
9% e
1% B o
8% M s
5% | k&3
0% B =
13% [ 1%
3% | E33
5% I 3%
0% 0%
31% | L3

Galvanised Cold

Hot Rolled Coil Rolled Coil

26%
1o
17% B =
9% B s
5% | R
0% | 1%

Wire rod

| A3
| 2%

0%

| 3
0%

| 2%

| 1%

N 3
B s
| R

47%

Wire rod

Hot Rolled Coil EU Trade

Technology Production Shares in Imports
BF-BOF DRI-EAF EAF

2022 84% 8% 8%
20353 81% % 1%
2035b|  55% 10% 36%

EV27

Other BF-BOF

JP Japan BF-BOF

TW Taiwan BF-BOF

&

Electrical sheet

0%

R
=

ED

B
a2
| k&3

0%

| RER)

0%

| 2%

Electrical sheet

Stainless steel

B o
B o
N 1+
i s

| 1%

| 1%

0%

| EE3

Stainless steel

recycling

The values of
imported
materials are
categorised
according to
their production
shares using
BF-BOF, EAF,
and DRI-EAF
for each country

of origin.
J

KR South Korea EAF
CH Switzertand BF-BOF

MX Mexico BF-BOF
MX Mexico EAF and DRI-EAF
IN India EAF and DRI-EAF
JP Japan EAF

TW Taiwan EAF

Other EAF and DRI-EAF

GB United Kingdom BF-BOF

TR Tirkiye EAF

EG Egypt DRI-EAF

IN India BF-BOF

3
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TR Torkiye BF-BOF

KR South Korea BF-BOF
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ESPR DPP methodology

MEErP Methodology

i Task O |
Based on MEErP methodology, including the | _Quick scan
latest additions such as the DPP T
methodology...but with a tailored approach Task 1 Task 2 Task 3
Scope Markets Users Technologies
Participatory approach, involving broad
stakeholders' consultation - Tasks |
Base Case
LCA & LCC
Separate workstream on the feasibility of \Tasﬁ
specific requirements, such as carbon Design options
footprint declaration, recycled content —
\/
Task 7
Scenarios
\/

CHAWLA, K., CHIRVASUTA, T., WOLF, M.-A., WOLF, K., RONGEN, S. et al., Methodology
for defining data requirements for the Digital Product Passport under the ESPR framework,
Publications Office of the European Union, Luxembourg, 2026,
https://data.europa.eu/doi/10.2760/4511279, JRC145830.

19
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’ Draft study on DPP content for iron and steel

20

T
'8

Study on DPP content for iron and steel
products under ESPR

JRC recommendations to support DPP requirements
In the framework of the ESPR Reguiation

VERSION 2.0

A DPP content proposal 1.0 developed

as a test case for the DPP
methodology, internal consultation
with EC services

A feasibility assessment will be
carried out with the steel industry,
supported by an ex

DPP content proposal 2.0 subject of
changes based on stakeholders'
comments and feedback

ummu\k
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’ Readiness check: examples of questions

Ontology & Standards

A Which standards and vocabularies (EN, 1ISO, IDTA, ECLASS, GS1) are used in the steel sector?
A Are the proposed ontologies/identifiers aligned with industry practices (EU & global)?
A Where are the key gaps or inconsistencies vs. existing data models?

Granularity

A What levels of granularity are used in steel data reporting (batch, product, facility)?
A What challenges arise in managing DPP data across granularity levels?
A How to balance detail with usability and reporting burden?

Traceability

A Which traceability systems are used and what do they capture?

A How is scrap and supplier traceability managed in practice?

A What drives adoption (compliance, demand, sustainability, efficiency)?
A How does uptake differ between the EU and other regions?

A ..

21

T
o \\k




’ Alignment with current industry practice

Data availability is high; readiness is strong.

a0 o om0 Iu30II s "/

— ey N Declaration of Conformity

Alumeco ApS hereby declare that the common stainless steel alloys isted below can be used as
material and goods, which are intended 1o have contact with foods.

CERTIFICATE O
VERIFICATION

RECYCLED CONTENT CLAIM VERIFICATIO]

Number | Name acc. EN10088-1 | ANSI

14301 X5CNi18-9 304
1.4307 X2CrN18-9 3041 For the period 01.01.2024 - 31.12.2024 DEKRA Assurance
14401 X5CrNMo17-12-2 316 verification of the recy
14404 | XeCmo17122 |36l |
voestalpine Stahl GmbH
The declaration is based on: voestalpine-Stralie 3

THE EUROPEAN PARLIAMENT AND COUNCIL REGULATION (EU) no. 1935/2004

for the Steel Slab and Castin,

direct or indirect contact with foods, must be $o inactive that they do not give materials the foods in
. b

= - REGUL THE 202312006
= = L e —— o i ey . . ’ —
«contact with foods” for Alumeco ApS considers ‘with full
traceability via batch- and certificate control.
Declaration:
L In the guidelines from the Danish, French and other European authorities, the above kisted stainless
steel alloys are fully compliant (GMP). For
Mill Test Certificate " strongly recommend reading the guidelines.
e b=
Masutactam g Ex.
— o T il e s
= T
. ""‘-.--‘ g The declaration does not include:
» Future surface treatments
e e TEE(E Hot rolled steel plates
SR Y 9
st 4
et b
Product PD)
In occordonce with IS0 14025 and EN 15804 4A1
[—— 50100, verswom 1.0
e Rt Wz
a4 o

Material certificate (MTC) Material Compliance Product Carbon Footprint
Manufacturer Declaration

Product number

Recycled content

Recycled content
Pre / Post consumer scrap

Steel grade Chemical properties
Heat/ Lot/ Item id (SoC/SVHC/DoC)
Chemical properties (FMD)

Mechanical properties

Country of origin Melt & Pour

i

22
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Industry product data differs in reporting level and exchange maturity

23

Data domain

Identification
& Marking

Material Data
Material Data
Environmental Performance
Environmental Performance

Origin & Chain of Custody

¥¢ ChainTraced

Data practice

Heat / Batch / Item ID management &
marking

Mill Test Certificates
(EN 10204)

Material Declarations
(FMD/REACHAIMDS/DoP)

PCF
(EPD-based / 1SO 14067 with variations /
CBAM)

Recycled Content declarations

Material origin
(Country of Origin & Melt & Pour)

Reporting level

@ Heat/Lot/Iltem

@ Heat/Lot/ltem

Product Group / Product

Product Group / Product

Company / Site

@ Heat/Lot/Item

Data exchange maturity

® High

@ High

Medium

Medium

® Low

® High

g
o




Current adoption rate i

Count of Company type

EPD

Product Carbon Footprint... . 7.

® Fully implemented
» Not implemented

» Partly implemented

Count of Company type
CBAM

F\.ﬂv implemented
= Not implemented
= Partly implemented

o

24

Exemplary outputs for environmental data

Count of Company type Count of Company type
PCF- 1SO 14067 PCF - Other

Product Carbon Footprint... .Y Product Carbon Footprint... .Y
® Fully implemented » Fully implemented
» Not implemented » Not implememed

» Partly implemented » Partly implemented

Count.of Company type

Recycled content

= Fully implemented
= Not implemented
= Partly implemented
¥¢ ChainTraced

|||mumk\
4




’ Perceived value and implementation effort

25

Data Domain

Identification
& Marking

Material Certificates

Material Declarations

Environmental
Performance

Recycled Content

Crigin & CoC

Value

@ Medium

o High

) Medium-High

@ High

Medium (rising)

Medium

¥¢ ChainTraced

Primary Value Drivers

*  Foundational for DPP

= Production optimisation
= Quality & safety assurance
= Circularity enablement

= Compliance efficiency

= Reduced manual
validation

* Customer transparency

* Regulatory preparedness
= Market differentiation
= Sustainability positioning

*  Policy alignment

= Circular economy
signalling

*  Automotive & construction
demand

* Trade compliance
= Risk mitigation
* Customer due diligence

Effort

Medium

‘ Low-Medium

Medium

P Medium-High

p Medium-High

@ Low

Key Implementation Implications

= Persistent unique identifiers across actors
= Alignment of identifier logic across sites and systems
= Physical marking capabilities

= Transition from document-based exchange (PDF) to
structured digital data

= Alignment of identifiers and data models

= Integration of existing data flows into passport
generation

= Vocabulary gaps across sectors
= Product vs batch misalignment
= Manual data verification

= Clarification of required methodology under DPP
= Decision on granularity (family vs product level)
= Digitalisation of currently model-based reporting flows

= Clarification of calculation method and reporting logic
= Choice of reporting level
= Digitalisation of reporting

= Structured integration into passport format

-

L}&
i

I

*
*



’ Proposed DPP content: scope

26

Definition of semantic repository
and data model, including:

A List of data points

A Definitions / harmonised calculation
& validation methodology

A Granularity level

A Access rights
A Format

A Status: mandatory/voluntary

.

Inspired with the Battery Regulation
(Article 77 and Annex XIllI), proposal
considers three core categories of
access:

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

A Restricted accessibility only to
market surveillance authorities, notified
bodies, customs and the European
Commission

A Information accessible only to natural
or legal persons with a legitimate
interest

/
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Proposed DPP content
Product identification / granularity level

A The correspondence between industry granularity levels (e.g. product family,
heat, cast, bundle/lot) and ESPR levels (model, batch, item) is not
straightforward.

A Heat-, lot- and item -based identification are already operational in industry.
However, approaches to digital persistence and marking/identification formats
differ significantly across actors.

A Product identification determines the minimum level of granularity at which
data can be provided in the DPP. It therefore needs to be validated against
ESPR requirements to ensure compliance and usability.

i
o \\k
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Proposed DPP content.

A. Product identification (proposal)

Data Requirement

Batch level identifier

Reference methodology

Heat number in accordance to EN

ESPR Reference

10168 (MTC: filed COO)

v

Purchaser order

Product nurmber level in accordance
to EN 10168 (MTC: filed AO7)

Industry practice
only

Product
classification

Product ESPR category

ESPR DA for steel

Scope of DA

Steel grade classification

EN 10020

Industry practice

Steel designation

EN 10027-2

Industry practice

Technology route

Industry practice

Source: Table 8, Proposed DPP content: product classification and identification

. . : Annex lll{b)
Unique Product ) _ Product number level in accordance
Model level identifier _G5-
Identifier (UPI1)? to EN 10168(MTC: filed BO7) L?_(égicvj'éjfjg 6
Product number level in accordance
CAST/LOT ber (if licabl Module 1
/LOT number (if applicable) . e\ 1 0168(MTC: filed B07) odute
Itern level identifier 25 Serial number >
Global Trade Identification No.
obat Trade Identification Mo-0F o C 15459-6 Annex I11(c)
equivalent
o TARIC Code TARIC XML schema Annex [1{d)
Dther identifiers
HS / CN Code WCO HS: EU CN Annex 11 (d)

T
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Proposed DPP content.
B. Producer identification & origin (proposal)

Data point

Unique Facility Identifier

Methodology

ESPR
Reference

Granularity

GLN Annex (i) Operator Public
(UFI)
Unique Operator Identifier| GLN/ DUNS/ ,
Annex llli{h) Operator Public
(UOI) LEI/EORI
Manufacturer/ Authorised
representation name, Annex lll{g) Operator Public
address, trademark
Producer Manufacturer/ Authorised Authority-
Identification . - Annex lll{g) Operator
representation contact only
Importer/Distributor . ,
Annex () Operator Public
name, address
Importer/Distributor . Authority-
Annex () Operator
contact only
Other Operator Identifier |- Annex lli{h) Operator Public
- Industry .
Country of Origin ) Batch Public
practice only
.. Industry ,
Origin Melt & Pour ) Batch Public
practice
. Industry .
Manufactuning date . Batch Public
practice

Source: Table 16, Proposed DPP content: product classification and identification

DPP Data storage

Decentralised architecture,

incl. EU DPP Registry to store core
limited data, additional data can
remain outside the registry, with
economic operators or service
providers

A Core identifiers (UPI, UFI, UOI,
commodity codes)

A Minimum registration dataset

A Metadata

B
-
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Proposed DPP content.
C. Material compliance: Substances of Concern

Data point Methodology . Access
ESPR Reference Granularity _
Rights
IUPAC/
The name or numerical code of |EC Inventory/ Legitimate
the substances of concern Chemical Art7(5)a Batch interest or
presentin the product Abstracts Authority only
Service
Location of the substance Mot
L , Art 7(5)b - -
within the product applicable
Concentration, maximum
, , ESPR DA far ..
concentration or concentration steel Legitimate
range of the substance in the Art 7(5)c Batch interest or
product, its relevant Authority only
component or spare parts
Instructions for safe use (as Mot
, Art 7(5)d - -
relevant) applicable
Information relevant for
disassembly, preparation for .
Y, prepar ESPR DA for Legitimate
reuse, reuse, recycling and the .
. steel Art 7(5)e Batch interest or
environmentally sound .
Authority only

management of the product at
end-of-life

Source: Table 16, Proposed DPP content: product classification and identification

*
*
*

X

*
*
*
*
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Proposed DPP content.
D. Environmental performance data (proposal)

Data point Methodology ESPR

Granularity Access Rights
Reference
Product Carbon Footprint A Separate work streams
Product carbon footprint AnnexI(n) Public under ESPR steel prep
declaration ESPRDAfor | Art5(1)o Batch or study;
Conformity declaration steel Model -
rormity / Annex lll(e) Authority only Critical aspects
certification : T
identified is an
Recycled content integration with other
Recycled content declaration Public regulatory reporting
Pre-/post terial Annex1(n) schemes (CPR, CBAM
re-/post-consumer materia . . , ,
_ P ESPR DAfor | Art5(1)k Batchor |Legitimate interest
split etc.).
Conformity declaration’ steel Model
onformity declaration :
certification Annex lll(e) Authority only

Source: Table 16, Proposed DPP content: product classification and identification

|I||ll|||\\&
]\
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Proposed DPP content.
E. Voluntary input (proposal)

Capturing benefits of digitalisation

Methodolo Access
Data point gy ESPR Reference Granularity .
Rights
Art 7(2)b, other
Technical Industry-specific; | information that .
. . Batch or Legitimate
and material |[MTC Parameters |[EN-1068-2004 could influence I
. [tem interest
data sustainable
product choices
CBAM report ID:
Compliance REACH
. P ) Supplier Annex lli(e), other |Depending |Legitimate
with other documentation . _ .
. documentation union law on data point|interest
Union Law DoP

Source: Table 16, Proposed DPP content: product classification and identification

Count of Company type

Material certificate

Material certificate .Y
= Fully implemented
= Not implemented

Partly implemented

[N
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’ Stakehol derso feedback

A We invite stakeholders to provide feedback on the proposed scope of
DPP data content, in particular on the following aspects:

0 Vocabularies and ontologies

0 Level of granularity

0 Access rights

0 Other aspects(e.g. data formats)

A We also welcome additional feedback on the expected benefits and
potential challenges (incl. potential costs) associated with the
Implementation of DPP data from an industry perspective.

||III||||\\K
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Task 4: LCA objective

1. Environmental 1 )
impacts calculation 5 Steel intermediate Representative products (RPs)

2. Focus on Climate 1 t of RP placed in the EU market
Change impact

«Cradle to gate» system boundary

3. Hot SpOt / (From raw materials extraction and acquisition to the manufacturing process)

g o
. o
. .
------------------------------------------------------------------------------------------------------------------------------------------------------------------

contribution analysis other materials

alloys

|

pig iron

local or ce
imported %

local or
imported ‘

local or DRI T
imported g

iron

|||mumk\
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’ Assumptions for LCA (I)

A Base case Scenario: 2022 production year
A Software used OpenLCA with EF3.1 datasets*

A Dataset for electricity updated to 2023  (JRC own
elaboration for EU and GLO mix)

A Integrated power plant in the BF -BOF route for
electricity and steam (use of waste gases from coke oven
plant, BF and BOF)

A Co-products (i.e. slag): economic allocation (data from
CRU platform, year 2022)

A Low alloy steel (alloys <5 %): all Fe alloys are modelled
using the three EF datasets available (FeMo, FeNi, FeCir)

* For the calculation of the carbon footprint of steel products, when preparing the delegated act, it is envisaged the possibility of starting from the
values declared for EU ETS and CBAM and including the missing contributors to take in consideration a life cycle approach
37




Assumptions for LCA (I1)

......................................................................................................................................
.......
. .,
. e
.
.
.
. .
* .

S
K3

A Point of substitution: HAFur
' 0 between Scrap and Pig iron/sponge iron for WR, HRC, CRC,
ES
0 between Scrap and alloys for SS

Secondary materials A Circular Footprint formula, CFF with A=1

(scrap) modelling 0 i(rlgpactsI 0(1; )pre-treatment, processing and transport of scrap
= recycle

A Secondary route, EAF
: 0O Secondary material R1=93.6% (a
CFF 0 Primary material (Ev): sponge iron (DRI) 5.6% and pig iron =

(BF) 0. 8%
A Primary route, BF -B OF
material (1—1%)EV+1~’1><[A£;@.¢1¢J+(1—A) v —E*nyQi:") O Secondary materi al R1=14.2% ( a
o0 Primary material (Ev): sponge iron (DRI) 0.2% and pig iron 5
(BF) 85.6%
Primary materia par Secondary materials part A Stainless steel
" (LEAmountafign | | i, Recyoledcotet. amountof secondar o Secondary material R1=80% ( amo
" Bl pigironispongeiron | oot S012P preatrelmet and ranspor 0 Primary material (Ev): Alloys 20% ’
- Alloys i
38 A Pre-consumer and post -consumer scrap are modelled in the E
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Assumptions for LCA (1)

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
. .
. 0
o .

A Due to the negligible scrap input in the sinter and blast furnace (BF) processes (R1 < 2%), the point of substitution
(PoS) is fixed at the furnace level (BOF and EAF), where scrap replaces pig iron and sponge iron (PoS3).

A For scrap used in sinter and BF processes, a cut-off approach is applied : only the pre-treatment and
transportation impacts of scrap are considered

A The CFF is applied to PoS3 ("Furnace level").

A By setting A=1 (allowing intermediate steel products), the analysis uniformly accounts for all scrap used in
steelmaking (across sinter, BF, and furnace levels). This ensures consistency, as the cut-off approach is applied in
all cases.

. .
.......
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

localor
imported

local or

imported .

local or
imported
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’ Assumptions for LCA (I1V)

40

Pre-processing

+» Coke oven

*

*

» Sinter plant

*,

% Pellet plant

++ Blast Furnace

’0

*

Direct Reduced Iron (NG:; H2)

LCls for EU products have been built in close
collaboration with stakeholders, @ completed when needed
with data from literature (i.e. pellet, ES)

LCls for Imported products have been built considering
the same inventory of EU products, changing the
electricity mix and assumptions on transport of raw

materials
% Basic Oxygen Furnace % Hot rolling

+ Cold rolling
«+ Electrical Arc Furnace (scrap) ) o ]
+ Hot-dip galvanizing (zinc)

+ Stainless steel (EAF+AQD)

+» Annealing (electrical sheet)

+ Coating

B
-

s Wire drawing
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Co-products modelling

Economic allocation

Coke Coke oven Gas Others
70% 20% 10%

Blast Furnace

84% 14% 1.6% 0.4%
BOF slab BOF Gas BOF Slag Others
96% 2.2% 0.6% >1%

99% <1%

Costs from CRU platform (2022)*

Coke 0.47 euro/kg
Process gases 0.024 euro/MJ
Pig iron 0.51 euro/kg

BF, BOF and EAF 0.037 euro/kg
Slags

BOF and EAF 0.56 euro/kg
Slabs

*We compared our results

with 9 dzN.P GalSuMdidés using
EUROSTAI&ata, and we found strong
alignment (particularly for HM).

L
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""“““\
.\




’ Alloys modelling*

42

Alloys Dataset (Proxies) EF

Ferro boron FeMo
Ferro Niobium FeNi

Ferro Calcium FeMo
Ferro Phosphorous FeMo
Ferro Titanium FeMo
Ferro Tungsten FeMo
Ferro Vanadium FeMo
Ferro chrome (60%) FeCr
Ferro sulphur FeMo
Ferro-molybdenum (Mo 60%) FeMo
Ferro manganese FeCr
Ferronickel (29% Ni) FeNi

Ferro silicon FeNi

* Approximately 10 kg of alloys are required to produce 1 t of slab (inventory from stakeholders)

B
-




’ Where and how the 5 RPs are produced

Produced inthe  Imported  Sold in the
EU [%] * EU [%]

%

Modelling of products sold
in the EU market :

What is produced in the EU
What is imported from the

RoW Rod and wire rod 87 13 100
And how it is produced, if BF"Z%E 22 gg
BF-BOF route or EAF route Stainless steel 60 40 100
BF-BOF 0 0
EAF 100 100
Electrical sheet 68 32 100
BF-BOF 100 100
EAF 0 0

*Share of import in EU consumption, from Task 3, based on 2022 data

43
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Slabs BF-BOF and EAF
routes”

*Slabs can be considered a common process for all RPs

—— \
= =



’ Slab: system boundary

45

local or
imported

local or
imported

local or
imported

scrap

scrap

other materials

alloys

g

|||mumk
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’ Slab: BF-BOF route. Contribution analysis

Coke Sinter Pellet

Pig lron Alloys

/" Manufactured in the EU

46

A Largest contributor to total emissions comes from materials used:

A
A

A

e o e = e e - - - —

pig iron from BF (75%). Its impacts is influenced by Coke and
sinter production
Alloys contribute 6.4%
Contributions of iron ore and coal (mining and transport) are
showed in coke and sinter/pellet contribution analysis

, steam and hot water (1.8%) come from
integrated power stations (7.2%)

ORI

2.8% 1.8% |

Impact Category

Produced |n the EU

Imported in the EU

TRRRRRRERRRNENI

Process Contributors
Allays

Coke

DRI

Electricity

Ferronickel

Iron ore transport + mining
Lime

On-site Electricity
On-site Steam
Oxygen

Pallet

Pig Iran

Process Emissions
Sinter

Coal

Other Processes

DRAFT Result BF -
BOF (kg CO .eqg/t

1,682.5
1,765.9

B
-




’ Slab: BF-BOF route. Contribution analysis

Imported

47

o ——

sox 2 raodil o

Pig Iron Alloys
§ EEECETED b |
Coke Sinter Pellet

o = e e e e e e e e e e e e e e e e e e e e Ee e e e e e e e e e e e mm e e e e e e e e e e e e e e

Manufactured outside the EU:

Distribution of contributions is like the EU, because

A Same inventory*

A Electricity, hot water and steam are provided by integrated
power station

Differences in the supply of raw materials (coal and iron ore

Impacts > EU scenario)

~

e e e o e e e e e = - - - - - - ————

Impact Category

Produced |n the EU

Imported in the EU

PRRRNNReRRnnn

Process Contributors
Alloys

Coke

DRI

Electricity

Ferranickel

Iron ore transport + mining
Lime

On-site Electricity
On-site Steam
Oxygen

Pellet

Pig lron

Process Emissions
Sinter

Coal

Other Processes

DRAFT Result BF -
BOF (kg CO .eqg/t

1,682.5
1,765.9

B
-




Slab: EAF route. Contribution analysis

Process Contributors

Alloys Sponge Iron Scrap Pig Iron m Alloys
Aluminium
)
Electricity

' ! Ferrochromium
Ferronickel
Lime
Molybdenum
Natural gas
On-site Electricity
On-site Steam
Oxygen
Pellet
Pig Iron
Process Emissions
Scrap
Sinter
Sponge Iron
Transport

/A In both the EU and imported scenarios, R o o cocse
Is the largest

contributor to total emissions. B Impact Category DRAFT Result EAF (kg
A In the EU scenario, scrap accounted for 5.8% of ! CO ealt

Manufactured in the EU

8.4% 6.3% 5.8% 2.5%

Imported ! 9% ' 9% 0% 5.6% @ 4.2% 1.9Y

Imported in the EU

Scrap Alloys Sponge Iron Pig Iron

- e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

emissions, while in the imported scenario, it
accounted for 13.9%. Froducedinine EU
A Alloys contribute 20.3% in the EU scenario and

Imported in the EU _

' 13.4% in the imported scenario S =
48 T p -------------------------------- - Clas §
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Hot rolled coll (HRC)

— \



’ Hot rolled coll: system boundary

other materials

alloys

S

local or pigiron
imported

local or ;
imported

local or DRI sponge
imported :

iron
scrap

50
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’ 1t of HRC placed in the EU market

HRC placed in the EU

Share of import on EU
consumption

26%

Produced in the EU

0
74% (Turkey, Japan, Taiwan,

South Corea, India, ...)

| |
| | I |
BF-BOF EAF BF-BOF EAF
95% 5% 92.5% 7.5%

51
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CO2eq €MISSIONS:

A HRC Produced in the EU= 1813 kg CO2 eq.

A HRC Imported in the EU= 1914 kg CO2 eq.
A HRC Placed in the EU market= 1840 kg
CO2 eq

52

Results for 1 t of HRC placed in the EU market

ke CO2eq/t HRC

74
34
1780 1840
Produced inthe EU Imported in the EU EU market

BF-BOF MWEAF M EU market

|||mumk
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HRC from BF-BOF route: EU and imported

EU 92.2% 4.6% I I

Imported 91.1% 4.3% I

Process Contributors
BF Gas
B BOF Gas
mm Coke
Electricity
Other Processes
B Process Emissions
B Slab from BOF

-~

90% in both markets.
A Smaller shares of the impact are attributed to process emissions
and electricity , followed by fuels, gases and other auxiliary
materials & utilities, grouped under "Other Processes"

-

A Dominant impact of slab  from BF- BOF, with a contribution of over

~

/

53
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HRC from EAF route: EU and imported

EU 80.9% 12.7% '3.5% ﬂ
Imported 83.9% B.7% 5.4% E

Process Contributors

. Electricity

mam Natural Gas
Other Processes

B Process Emissions

mm Slab from EAF

/A EAF slab makes up most of the contribution to climate change
Impacts in both markets.

A The rest of the impacts are attributed to process emissions and
electricity with slightly larger shares than BOF (> 3% in EAF),
followed by steam, gas and other auxiliary materials grouped

k under "Other Processes"

~

B
-




304 Stainless steel
(White HRC)

— \
= |



Modelling of SS (white HRC)

Annealing and
pickling
(Continuous)

304 SLAB Black HRC White HRC

>

304 EAF slab

Alloys
Stainless steelmaking and
casting
Slabs
—] Hot Rolling

Black hot rollad coil (BHR)

Annealing and pickling
batch and/or continuous

White hot rolled coil (WHRC)

- Product -

|||mumk\
g
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Modelling of SS: EU vs Imported

Difference in the production process . SS is produced only via EAF route

Grade: 304

Assumptions and inventory:
EU production: Eurofer data
Extra-EU production: Gyllenram and Wei (2022%)

Differences in input materials _:
EU: metal scrap (81%), FeNi (9%) and other alloys (10%)
extra-EU: nickel pig iron as alloy sources (74%, around half is nickel pig iron)

and metal scrap (36%)

EU and global datasets used for electricity based on 2022 data (JRC)

\

57 *Gyllenram, R. and Wei, W. (2022). 304 grade Stainless Steel Carbon Footprint Comparison, EU, Indonesia and China, Kobolde & Partners AB



’ 1t of SS placed in the EU market

SS placed in the

EU
S
I
I |
Sh fi rt
Produced in the Eﬁrgoc;lsllrjnnggtiocr)]n
=Y 40%
60% _ S
(China, Indonesia)
S S
I I
|
BF-BOF EAF BF-BOF EAF
0% 100% 0% 100%
S S S S

||IIIIII|II&
o
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Results for 1 t of SS placed in the EU market

8000
7000

o 6000
CO2eq emissions:

5000
SS Produced in the EU= 3244 kg CO2

eq.
SS Imported in the EU= 7690 kg CO2 eq.
SS Placed in the EU market= 5022 kg

CO2 eq

kg CO2eq/tSS
I
S
=]

Produced inthe EU Imported in the EU

B EF-EOF MWEAF M EU market

|||mumk\
g
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Results i SS from EAF route

Alloys
Process Contributors
304 Stainless Siab
mm Alloys
304 Stainless Slab g | Electricity
— - B Ferrochromium
. mex [ e [ s Ferronickel
B Lime
Stainless Black hot rolled coil Mickel
mm Nickel Pig lron
m B Process Emissions

Stainless Black hot rolled coil
Argon
Silicon

EU . | Other Processes

Manufacturing in the EU:

A 75% of emissions is related to supply of materials (alloy and
metal scraps)
A The contribution of electricity is relevant (5.1% of total emissions)
\ only in process of steelmaking and casting of the 304 EAF slab
60

o
i

/




Results T SS from EAF route

Alloys
304 Stainless Slab
I
[
Stainless Black hot rolled coil |
B
|
]
v I
]
Imported

61

Alloys

Manufacturing outside the EU:

A NiPI contributes for almost 70%

. A Other alloys contribute another 20%

Process Contributors
304 Stainless Slab
Alloys
Electricity
Ferrochromium
Ferronickel
Lime
Mickel
Mickel Pig Iron
Process Emissions
Stainless Black hot rolled coil
Argon
Silicon
Other Processes

|||mumk\
g




L CA Results for the 5RPs

A Wire rod (WR)

A Hot rolled coil (HRC)
A Cold rolled coil galvanized (CRCG)
A Electrical sheet (ES)

A Stainless steel (SS)

— \




Results for 5 RPs (1/2): BF-BOF vs EAF

4 )
ES only produced via BF-BOF and SS
only via EAF
- J
4 )

BF-BOF route dominant for of all products

in the EU, except for SS

.

J
/Different input materials: N
0 BF-BOF process produces steel from
iron-ore based raw materials
0 Metal scraps in the EAF route led to

significantly lower emissions than in

the BF-BOF

/

kg CO2eqg/tonne of RP

8000

7000

6000

5000

4000

3000

2000

1000

0

WR

m BF-BOF EU

HRC

m BF-BOF imported

= EAF EU

L]

mEAF imported  mPlaced ig

CRCG



/The origin of production (EU vs. A
imported) affects the results (e.qg. for
the carbon intensity of electricity
\mixes) y
4 )

For this reason, differences are higher
in the EAF route

- J
4 _ )
BUT: other differences may emerge if
more detailed primary data could be

available from regions outside EU )

kg CO2eq/tonne of RP

8000

7000

6000

5000

4000

3000

2000

1000

0

Results for 5 RPs (2/2): EU vs imported

mBF-BOF EU

HRC

m BF-BOF imported

BEAF EU

CRCG

B EAF imported =P




’ Results for 5 RPs (tCO2/tRP)







Work by external contractor:

L C C an aIyS I S Veronica Martinez Sanchez

ENT Environnent and Management

Consistent with the LCA, the LCC adopts a cradle-to-gate perspective

The cost structure is primary based on CRU cost data (objective data)
A CAPEX: sustaining capital
A OPEX: raw materials, variable costs (inc. yields costs & consumables)
A Transport costs
A Environmental costs

The assessment InCIUdeS tWO Complementary approaCheS EU Production EJ__I;l:I_I’_rc_:;iL_ct_iél_'n"-‘: Extra-EU Production E'E_x;:;a;-_El:l_F;r;d_Ll_c;i_o_r;‘:

A an Environmental Life Cycle Costing (eLCC) analysis and s L Gedban | oy | ey

A a Full Environmental Life Cycle Costing (feLCC) analysis l T J l ; I

" EU Production: ' ExtraEU Production:
. . Mix EAF & BOF Mix EAF & BOF

Results include unit costs of: :stnlbara tﬁthlbar)

A EU production (100% EAF, 100% BOF, mix) I

A Extra - EU production Mixof EU and Extra-£0 Production

(7th bar)

A Average product sold in the EU Market

67
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LCC analysis

elLCC (E/tHRC) feLCC (€/tHRC)
EU Extra-EU EU Extra-EU
EU Production Extra-EU Production  Production Production EU market EU Production Extra-EU Production Production Production EUmarket
S5OHEAF; BUEAF; B2%ELU; 5%EAF; BUHEAF; B2%WEU;

100%EAF  100%BOF  100%EAF  100%BOF  95%BOF  92%BOF 8%Extra-EU 100%EAF  100%BOF = 100%EAF  100%BOF  95%BOF  92%BOF  8%Extra-EU

Material costs
(primary a slab

- -
824 818 producti on)
"‘” % cost driver
“ oo - o \. J
600 562 565
a EU production is A
400 consistently more
expensive than extra-
200 EU production across
N both technologies Y

W CAPEX B OPEX Raw Material w OPEX Variable conversion costs M OPEX Quasi-fixed conversion costs

1000

[e)
o
©
Q
O
| -
—
o
e
| -
@)
——
(7))
=
>
(7))
@
| -
>
S
)
o
=
)
x
L

M Transport W Internalized Environmental Cost W Environmental cost O Total
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LCC analysis

Within the EU, electricity and
scrap purchase dominate EAF
production costs, together
accounting for about 70% of
total operating expenditures.
Outside of EU it is c.a. 60%.

For BOF, the
cost
structure
shifts
considerably

EAF route
remains more

expensive
than BF-BOF

69

Production Cost (€/ t slab)

Production Cost (%)

Europe Extra-EU Europe Extra-EU
EAF BF-BOF EAF BF-BOF EAF BF-BOF EAF BF-BOF
Capital Expenditure 8,30 10,27 4,63 6,92
Sustaining capital 8,30 10,27 4,63 6,92 1% 2% 1% 1%
Operational Expenditure 757,42 506,89 523,86 477,34
Sinter fines 0,00 66,74 1,55 11433 0% 12% 0% 245%
Pellet feed 0,00 14,74 13,01 1847 0% 3% 2% 404
3rd party pellet 0,00 75,18| 2681 2739 0% 14% a% 6%
3rd party sinter 0,00 0,00 0,00 0,05 0% 0% 0% 0%
Coking coal 0,00 107,25 4,17 14923 0% 20% 1% 31%
Injection coal 1,73 40,36 4,05 41,38 0% 7% 1% 9%
Anthracite 0,00 7,02 0,99 9,58 0% 1% 0% 2%
Injection Natural Gas 0,00 7,98 0,00 267 0% 1% 0% 1%
BF gas 0,00 53,84 0,15 23,27 0% 10% 0% 5%
BOF gas 0,00 5,48 0,00 1,81 0% 1% 0% 0%
Green H2 0,00 0,00 0,00 0,00 0% 0% 0% 0%
Purchased electricity 152,24 1564 | 46,93 265 20% 3% 90 1%
Jrd party scrap 382,87 84,39 | 25263 37.88| 50% 16% | 48% 8%
3rd party DRI 65,60 10,63 | 25,87 0,91 9% 2% 5% 0%
3rd party pig iron 771.34 -7,67| 56,66 -7,39| 10% -1% | 11% -2%
Ferroalloys 6,53 1101 14,71 10,73 1% 2% 3% 2%
Alurminium 5,73 6,31 5,10 5,27 1% 1% 1% 1%
BF gas - credit 0,00 -107,39| -0,18 -3735 0% -20% 0% -B8%
BOF gas - credit 0,00 1327 0,00 -41,06 0% -2% 0% -1%
Refractories 12,66 2195( 1242 16,77 2% 4% 2% 3%
Oxygen 15,09 4232 11,00 2153 2% 8% 2% 404
Inert Gases 17,51 8,67 3,74 6,00 2% 2% 1% 1%
Labour 8,36 3068 1465 17,22 1% 6% 3% 4%
Other costs 11,76 25,01 2961 16,01 2% a% 6% 3%
Internalized environmental costs 2,04 23,00 0,01 0,29
C02 Cost 2,04 23,00 0,01 0,29 0% 4% 0% 0%
Production Cost: 767,77 540,16 | 528,51 484,56| 100% 100% | 100% 100%

*Other costs includes all the costs items with contributions to the total costs lower than 3%
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LCC analysis

Product comparison

Europe

EAF
HRC WR CRCG ES

SS |HRC WR CRCG ES

BF-BOF

EAF

SS |HRC WR CRCG ES

Extra-EU

SS |HRC WR CRCG ES

BOF

EUmarket

SS |HRC WR CRCG ES SS

4500
3971

3878

4000 M)

3602

w
a
o
o

3000

2500

2000

1500

1409

1003

1100 |

eLCC (€/t representative product)

=
o
o
o

500

889

B eLCC excluding C tax

M Environmental cost

OfelCC

K Stainless \

Steel incurs
the highest
total OPEX &
total eLCC

\ values

.

-
g

T



A Approach to Classes of Performance

A

A

\

/
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JRC is presenting the
proposal for classes of

~

To push the steel
market to more

Following the approach of the
J RC r dVethodstfor the

/

performance to be check with sustainable definition of classes of
stakeholders options performance W9
AN O\l
The JRC proposal for classes of performance
It is a flexible Remains \ /Supports
Follows a classification technology decarbonisation
product - system that allows, neutral , by differentiating
based through revisions, recognising the products based on
approach alignment with other efforts of the carbon footprint

-

73

/

EU policies to be

Qnaintained

/ \routes

different technology

AN

~

/

Publications Office of the European Union, Luxembourg, 2025, https://data.europa.eu/doi/10.2760/2237742, JRC143463.

(1) SENATORE, V., GONZALEZ TORRES, M., RODRIGUEZ MANOTAS, J., MAGRINI, C., KOULOUMPIS, V. et al., Methods for the definition of classes of performance and labels,

Preliminary considerations for the proposal of classes of
performance for the 5 representative steel intermediate products

5 representative
steel intermediate
products

-

J

Ch

t is coherent with
circular economy
objectives by
recognising lower-
impact production
pathways

N

~
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Data Sources

Reference installation
scenarios from Taks 4

(LCA models)

Site-level
production
volumes

Current
installations

Site-level scope 1
and scope 2 Emerging
emissions ) technology routes
Coverage : 80%) <
of global EU ETS
steelmaking benchmark
facilities )

CRU data

This exercise uses proxy data , whereby declared CO Femissions are used as a
proxy for product carbon footprint . The analysis can be refined and replicated
with product-specific data when such data become available.

||mmmk\
g
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Methodological approach for defining classes of performance

Senatore et al. (2025)! proposes three methods to set thresholds. Selection of the method based on PCF data
availability

Method 1: Representative product anchor PCE data
Fix the middle class around a representative product and availability

derive adjacent classes from it. Gaussian like distribution
of the data

HRC + WR
Distribution of PCF
data (production

CRU data + RIS scenarios (LCA
models, CBAM and ETS data)

volumes and PCF
at installation
levels)

Method 2: Fixed intervals from min__ T max
Split the observed range into equal or specified-width

intervals Combination of Method 1
+ Method 3

Method 3: Fixed percentage allocation .

. - RIS scenarios (LCA models,
Set class boundaries so predefined market shares fall CBAM and ETS data) CRCG + ES + SS
Into each class. Limited PCF data

Method 2: fixed intervals
from min T max

|||mumk\
g

1 SENATORE, V., GONZALEZ TORRES, M., RODRIGUEZ MANQOTAS, J., MAGRINI, C., KOULOUMPIS, V. et al., Methods for the definition of classes of performance and labels,

7 o . - ;
5 Publications Office of the European Union, Luxembourg, 2025, https://data.europa.eu/doi/10.2760/2237742, JRC143463.



Methodological approach for defining classes of performance

HRC and WR

Step 1: build a PCF distribution
The starting point is to identify the PCF of products placed on the EU market and link those values to production volume

- Reference S
. Adjust to ESPR : . Distribution PCF
CRU site -level data scope mstallat_lon vs Volumes
scenarios

Scope 1 + 2 emissions Cradle-to-gate PCF by Use LCA Task 4 models Products positioned by
and production ~» adding the missing life- ~|and EU ETS/CBAM-based |+ PCF and by tonnes of
volumes for HRC and cycle elements, information to include the steel placed on the EU
WR including Scope 3 missing CO,eq emissions market
( . )
IIIUStI’ative Outcome IIIUStratlve OUtcome SCEHE”DS fDr
. reference
§_ iron and steel | ' : installations
o products placed I
g/ in the EU
m market
©)
o
76 =
Low ) High =i =—
L PCF (tCO.eq/t) y,




Methodological approach for defining classes of performance

HRC and WR

Step 2: define thresholds under a fixegercentage logic and following a Gaussialike distribution

Illustrative outcome

LonerPCF F—— A The distribution is weighted by N\

products products production volume because CRU reports
tonnes, not counts of products

A Top two classes together are calibrated
to cover at least 30% of production
volume

A Thresholds are tuned iteratively until the
target shares and other criteria are met

Production volume (t)

Why is it important to consider the number of
products or volumes falling within each class?
Empty classes cannot support procurement or incentives,
while overly populated classes do not differentiate
performance. A balanced distribution is essential to make

CoP a meaningful basis for rewarding the best-performing
products.

>
m
v

B D
PCF (kg COFeq / t steel)
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Methodological approach for defining classes of performance

CRCG, ES and SS

Where PCF data are more limited, the study uses Method 2: define endpoints first, then split the range into five
class intervals.

Step 1: define the min and max Step 2: split the range into five classes

Minimum PCF Maximum PCF
| |
I I

Conventional higher-
emission route
representing the upper end
of current installations.

Best available or emerging min max
configuration with the

lowest modelled PCF.

Three calculation steps:
1. Range = max(D)
2. Width = range + 5

To test responsiveness , the study also

models different technology routes and
national contexts around those two endpoints

3. Each c¢cl ass sat.
upper limit

78
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Common design principles across all five representative products (RPS)

Carbon
footprint .
Same product parameter use Every product group is
to classify the 5 RPs in scope. split into five classes.

Uncertainty - _ - _
aware \ A consistent classification logic

Class widths consider across HRC’ WR, CRCG, =

uncertainty associated with and SS
the underlying data.

A marks the best
performers; E marks the

Worst.
A [ 8 Bl o | e )

=] Best performing Worst performing
alignment N
The methodology is designed to be policy -relevant and technically robust : it supports decarbonisation
by differentiating products based on carbon footprint , remains coherent with circular economy

objectives by recognising lower-impact production pathways, and contributes to competitiveness by
\creating transparent benchmarks that can guide procurement, incentives, and industrial investment.
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PRODUCTION VOLUME [MT]

16.00

14.00

12.00

10.00

8.00

6.00

Classes of performance for Hot Rolled Coll

T CO2EQ/T OF STEEL

of

¢ BF-BOF Mix (BF-BOF and DRI, BF-BOF and EAF) EAF ORIS - BF-BOF X RIS - BF-BOF - CBAM
@® RIS - BF-BOF - ETS + RIS - DRI + EAF A RIS - EAF MW RIS- H2-DR + RIS - H2-DRI-BOF
HE RIS - NG-DRI A RIS - NG-DRI + CSS X RIS - NG-DRI-BOF
Bl s
* h
Number of Share Volume in Share
. Class plants number of Mt Volume
0.00-1.79 o plants
*
Class B| 1.79 — 2.66 . * Class A 23 18.0% 3575 7.6%
0, o]
ass 38 29.7% 173.12 36.8%
Class D| 3.10 - 3.53 * .
*he ¢ ¢ Class D 22 17.2% 91.89 19.5%
= 3.53 ¢ * .
. hd Class E 9 7.0% 3594 7.6%
* ol * . \d Total 128 100% 47094 100%
* L
® (]
** .
o s .
o % ¢ " “0“ .‘ﬂo 1° * e
oo T ed o . RIS data
'S ¢ ¢ .
* o ¢
AEA+ A AA ¥ e ©Oe s Kx x X X X
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00

CIVITSSTUNS TTCUZEU /T STEEL]

Criteria to set thresholds:
A Top two classes A and B with > 30% of produced volume

A Thresholds were chosen so that the produced volumes are spread across all classes and approximately follow a Gaussian-like distribu:tiog
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6.00

Classes of performance for Wire Rod

¢ BF-BOF
ORIS-BF-BOF

+ RIS-EAF

¢ RIS-H2-DRI (RES)

T CO2EQ/T OF STEEL

Mix (BF-BOF and DRI, BF-BOF and EAF)
X RIS-BF-BOF-CBAM
A RIS-ETS-BF-BOF
m RIS-NG-DRI-EAF

EAF
@ RIS-DRI (outside EU) + EAF (EU mix)

W RIS-ETS-EAF

I| L@esp o CesE

5.00 Share
Number of Share
0.00 - 0.87 Classes number of [Volume in Mt
plants Volume
B Class B| 0.87 - 2.43 plants
g4 [Class | 2.43_3.10 Class A 21 20.8% 7.23 9.6%
= . . Class B 17 16.8% 14.94 19.8%
= Class D| 3.10 - 3.54
S 2o h . Class C 30 29.7% 22.32 29.6%
: >
§ z 3.54 . Class D 28 27.7% 26.15 34.7%
3 . Class E 5 5.0% 465 6.2%
2 500 1. . Total 101 100% 7529 100%
* o
*
1.00 . ’ ¢ .« %o ¢
. . RIRSE CARR o] RIS data
* &
R - .".~10. o0 )0 ¢ ‘
o.ﬂj et 1+ tut =e N L xk 2Xx x K v X X X
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60 5.80 6.00 6.20

EMISSIONS [TCO2EQ,/T STEEL]

Criteria to set thresholds:
A Top two classes A and B with > 30% of produced volume
A Thresholds were chosen so that the produced volumes are spread across all classes and approximately follow a Gaussian-like distribution

* %
*
* *
* *
%%
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Classes of performance for Stainless Steel

Stainless steel carbon footprint depend heavily on the type and amount of alloys used in the process. The use of stainless-steel scraps allow to
substantially reduce the amount of ferroalloys needed.
Definition of two extreme scenarios (i.e. minimum and maximum CF), rely on the average stainless steel LCA model created for Task 4

SS - Scenarios and classes

e e

o e e e e e e e e e e e e e

EU EAF (100%RES)

Minimum CF: scrap | "
based-EAF (>80% scrap) + |

100% renewable electricity

/

___________________________

| 11

EU EAF base case

e =

Maximum CF: Minimum
amount scrap (=40%
Scrap, alloying elements
only from ferroalloys).
Nickel sourced from
Nickel pig iron. Chinese
and Indonesian electricity

mix K

N e e = - ——

-

EU EAF (max ferroalloy use)

China EAF - NiPi

China EAF - NiPi [max ferroalloys use)

0.00 1.00 2.00 3.00 4,00 5.00 6.00 7.00 8.00 9.00 10.00
EmissionstCO2e/t

~
q
(@)
(90
L
<
)]
g
c
©
=
(7))
o
o
=
o
o
[,
(0]
e
0p]
79}
(7p]
Q
=
]
)
0p]
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Classes of performance for Cold Rolled Coll Galvanised

Definition of the scenarios relies on the average LCA model created for Task 4, taking in consideration current production, EU and extra-EU, and
emerging technologies

CRCG - Scenarios and classes

EAF (100% RES, Spain)

H2-DRI (100% RES)  —

H2-DRIfrom BOF (Germany)
EAF (100% RES, ltaly) o—
—————————————————————————— N NG-DRIwith CCS  n—

ini EAF (Turkiye) os—
Minimum CF: scrap / A el et

- (outside EU) + (EU)
based-EAF (>800% Scrap) + NG-DRI (outside EU) + EAF (EU)  mm—

NG-DRI-SMELT-BOF (Germany) —
100% renewable electricity

NG-DRI (Egypt) m——

ETS BOF benchmark (10% of best installations)

__________________________ - BF-BOF (France)
BF-BOF (EU base case)

ETS BOF installations average

BF-BOF (Germany)

~ BF-BOF (Poland)
BF-BOF (UK)

MaXimum CF: CRCG BF-BOF (South Korea)
produced in South Africa BF-BOF (Turkiye)

BF-BOF (Brazil)
__________________________ - BF-BOF (China)

BF-BOF (Japan)
BF-BOF (Ukraine)
BF-BOF (Russia)
BF-BOF (India)

BF-BOF (South Africa)

N ——————

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
EmissionstCO2e/t

3
]\
¢
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Classes of performance for Electrical Sheet

Definition of the scenarios relies on the average LCA model created for Task 4, taking in consideration current production, EU and extra-EU, and
emerging technologies

ES - Scenarios and classes

H2-DRI(100% RES)
ASMELT-BOF (Germany) I

NG-DRIwith CCS I

\

\ NG-DRI (EU)

DRI (outside EU) + EAF (EU)

Minimum CF: ES entirely
from NG-DRI with CCS

NG-DRI-SMELT-BOF (Germany)

ETS 10% of best installations

y) BF-BOF route (France)

BF-BOF route (EU)
BF-BOF route (Germany)
ETS installations average

BF-BOF route (Poland)

Maximum CF: ES produced

BF-BOF route (South Korea)

+—
()
&)
e
(7))
©
O
—
o)
(&)
Q
L

~ o ———

in India or-80F roue (Chine)
___________________________ - BF-BOF route (Japan) -
[
\BF-BOF route (Russia) —
BF-BOF route (India) __ _
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00

EmissionstCO2e/t

o &
¢

T
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Improvement scenario acknowledging decarbonisation efforts

4 ) 4 ) 4 )
Base case Class C: lower Class B : Class A:
material efficiency than average Same material efficiency NG-DRI increasing the
EU installation (1.055 t of raw than average EU share of sponge iron
materials/1 t HRC) installation to 50%
/ \. W, N/

— - — — — —— i ——

* Raw
materials:1.055t

* 530% sponge iron

* 36% pigiron

* 14% scrap

+1.720tC02e/t
HRC

* Raw
materials:1.055t

* 20% sponge iron

+ 80% pigiron

* 0% scrap

+2.2141C0O2e/ft
HRC

* Raw
materials:1.266t

+ 1 % sponge iron

+ 59% pigiron

+ 10 % scrap

+2.695tC0O2e/t
HRC

Class C base
case:HRC

under
primary route

[ U U ———

Class C base

Scenario (Poland) case Class B Class A
Slab raw materials (quantity) 1.2661 1.055t 1.055t
< 1% sponge iror 20% sponge iron 50% sponge iron
Slab raw materials (shares)  89% pig iron 80% pig iron 36% pig iron
10% scrap 0% scrap 14% scrap

Emissions (t CO2eq/t of hot

. 2.695 2.214 1.720
rolled coil)



Improvement scenario acknowledging decarbonisation efforts

e N N/ N N
Flexible Product - Room for future Decarbonisation

classes of specific technological efforts

developments
\performance )L scales IS /\adknowledged y

Level playing
field for
comparing

. products

T CO2EQ/T OF STEEL
4 BF-BOF M Mix (BF-BOF and DRI, BF-BOF and EAF) & EAF ORIS - BF-BOF X RIS - BF-BOF - extra EU
A RIS - BF-BOF - ETS @RIS - DRI + EAF + RIS - EAF HERIS- H2-DRI ORIS - H2-DRI-BOF
m RIS - NG-DRI ARIS- NG-DRI + C55 X RIS - NG-DRI-BOF
16,00 —_—
T | T
14,00
'S
00 *
g 2 B
2 1000 = on
b .
§ *
Z so0 LN rax * | ]
g o re
2 * * * .
g 6.00 : pe . PS
. IS * .
A *
4,00 *
. % “wlsq,* o, J
: L] . 0. ° T * .
2.00 A adas A *»* ‘ “’ * o <
L1y (A 9, JO» 1@ S SR AR
0.00 Lm0 4+ A % mm A @A 3 hx x ®x x X x x

020 040 0680 080 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 4380 500 520 540 560

V V EMISSIONS [TCO2EQ/TSTEEL]

580 600 620 640 660 630 7.00




Reference Installations scenarios (RIS)

4 N

3. Scenarios representing EU ETS 1. Scenarios representing current
benchmarks: average and top 10% installations  within the EU and the

most efficient installations covered main countries of origin of imports into
\under the EU ETS the EU )

/2. Scenarios representing emerging technology routes*: \

A H2-DRI-EAF: sponge iron produced in a direct reduced iron plant (DRI)
where hydrogen replaces natural gas as the reducing agent.

A CCS-NG-DRI-EAF: a configuration integrating Carbon Capture Storage
technology (CCS) into the NG-DRI (Natural Gas- Direct reduced iron

plant)
A NG/H2-DRI-SMELT-BOF: sponge iron from NG/H2-DRI will replace pig
\ iron in the BOF process. /

*Based analysis of decarbonisation pathways proposed by steel company's and databases such as "global energy tracker"
87
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Product Carbon Footprint Methodology
(Integration of ETS/CBAM/EF data)

PCF method

A Scope 1

A Scope 2 (Only for certain benchmarks - EAF)

A Direct emissions from an installation/production
process + from self -produced electricity

A Scope 1

A Scope 2 (Only for certain goods) |
mported

A Scope 3 (Patrtially, certain Precursors) . P

A Direct emissions+ produced and consumed electricity + Products

production of certain precursors

A Scope 1 A
A Scope 2
A Scope 3
A Emissions occurring throughout the entire (cradle -to-gate) life cycle of an
\intermediate product /
EU and imported products
Quantification of scope 1,2,3 emissions (Integration and Harmonization of different

88

GHG accounting methods)
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RIS: Hot Rolled coils BF-BOF scenarios

BF-BOF route , EU*

EU Base case HRC is manufactured from slab produced

0 0 HP ) .
France, 14.2% scraps + 85.6% pig iron + 0.2% sponge iron

Germany, in a BF-BOF plant:
Poland

89

BF-BOF route , EU
ETS values

Starting from the ETS benchmark
average EU installations or
: 10% best EU installations

BF-BOF route ,

non-EU
Turkiye, UK, South
Korea, Brazil, Ukraine,

Starting from CBAM default values (Transition

China, Japan, Russia,
India, South Africa

period)

*Based on the results of task 4, Several adjustments were applied in scope and accounting rules (e.g. allocation method)

Datasets for electricity and natural gas

are either EU or country -specific

ETS benchmarks for coke, sinter and hot metal
+ additional GHG emissions (raw materials
extraction and supply, electricity, waste,
secondary materials and hot rolling process)

CBAM default values (scope 1 and 2 emissions),
completed to cover all life cycle emissions

|||mumk\
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RIS: Hot Rolled coils BF-BOF scenarios *

| _ HRC is manufactured from slab produced Datasets for electricity and natural gas
in EAF plants with different metal scrap shares

EAF route , EU

Italy, Spain 72% in Italy and 87% in Spain country -specific
EAF route , non-EU HRC is manufactured from slab produced in Turkiye Turkiye datasets for electricity and
Tu rkiye assuming 80% scrap content natural gas
PRl ratte Bl HRC is manufactured from slab produced:
DRI route ’ EU - in EAF plants with sponge iron from NG/H2 DRI ) -
NG/H2-DRI, (100%) With NG -DRI, electricity dataset always country -

NG/H2-DRI-SMELT. (100%) + CSS With H2 -DRI, 100% RES dataset

Natural gas dataset always country -specific

NG-DRI CCS, - in EAF plants with sponge iron from NG/H2 DRI specific
' | - in BOF plants with sponge iron from NG/H2 DRI

BOF " | (100%) and SMELT
HRC is manufactured from slab manufactured in Datasets for DRI process specific for the country
DRI (ou’[Slde EAF EU-plants, using slab made from sponge iron of production ( Egypt) and
: .| from NG-DRI manufactured outside the EU (Egypt) Datasets for EAF and HRC processes specific
S EU)+EAF : (EU) ______ : (80% DRI; 20% scrap) for the EU base case
DRI route , non-EU HRC is manufactured from slab produced in EAF Datasets for electricity and natural gas
! Egypt plant in Egypt (80% DRI, 20% scrap) country -specific

* Based on the results of task 4, Several adjustments were applied in scope and accounting rules (e.g. allocation method) and secondary sources
(e.g. EPDs) were used to account for the specific characteristics of individual plant

|||mumk\
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RIS: CO2 emissions for HRC

91

BF-BOF (South Africa)

BF-BOF (India)

BF-BOF (Russia)

BF-BOF (Ukraine)

BF-BOF (Japan)

BF-BOF (China)

BF-BOF (Brazil)

BF-BOF (UK)

BF-BOF (Turkey)

BF-BOF (South Korea)

ETS installations avg. BF-BOF
BF-BOF (Poland)

BF-BOF (Germany)

BF-BOF (EU base case)
BF-BOF (France)

ETS 10% best installation BF-BOF
NG-DRI-SMELT-BOF (Germany)
NG-DRI (Egypt)

DRI (outside EU) + EAF (EU)
NG-DRI (EVU)

NG-DRI with CCS

EAF (Turkey)

EAF (100% RES, Italy)
H2-DRI-SMELT-BOF (Germany)
H2-DRI (100% RES)

EAF (100% RES, Spain)

HRC scenarios

o

1000 2000 3000 4000 5000
Emissions kg CO2eq/t HRC

EEAF mDRI mBF-BOF ®=ETS = CBAM

6000

7000
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RIS: CO2 emissions for SS

Scenarios for SS

eu eAF (100%RES) |G
EU EAF base case _
EU EAF (max ferroalloy use) _
China EAF - NiPi (max ferroalloys use) _
0 2000 4000 6000 8000 10000

Emissions kg CO,e/tSS

92

Scenario Description

80% scrap, 20% alloys.

EU EAF base
*

case EU electricity mix

85% Scrap used, 15% alloys.
EU EAF

0 -

(100%RES) 100% Electricity from RES

(Min PCF Scenario)

All alloying element from primary ferroalloys (57%)
EU EAF (max and scrap (43%).

ferroalloy use)
EU electricity mix
NiPi (Nickel Pig iron) and average amount of scrap

China EAF 1 (20%).
NiPi*
China electricity mix
China EAF 1 All alloying element from primary ferroalloys,
NiPi (max except Nickel from NiPi, and minimum amount of

ferroalloys use) scrap (5%).

China electricity (Max PCF Scenario)
*Based on the results of task 4

||mmmk\
g




Agenda




y

¥

& A * *
* *
*tt.-*




Recycled Content: System Boundary

Final
products

- Steel
-intermediates

Steel I ’
Making Steelworks

(e.g.EAF, =2 (e.g. rolling

and coating)

Final product
manufacturers

Use in
) <ociey

Internal

n Manufacturing
: scrap :
: EoL final
. products
material . Scrap End of life
(iron ores) - market scrap
o5 B Pre-consumer scrap B Pre-consumer scrap | Post-consumer scrap % §



Recycled Content:
Proposed Features of an information requirement

96

Feature
Feature 1

Feature 2

Feature 3

Feature 4

Feature 5
Feature 6

Feature 7

Feature 8

Work performed with synergies with other policy files to guarantee policy alignment: ELV regulation, Battery regulation, CRM act

Description

System boundaries

Recycled material input coverage

Guarantee of physical presence

of ReCo
EU or/and Extra EU Origin of
scrap

Ferroalloys consideration

Unit of reference

Point of declaration

Point of measurement

Recommendation

Scrap flows added to steelmaking

Include: home scrap, manufacturing scrap and EOL
scrap. Differentiation between Pre and post consumer
scrap

It will depend on the CoC model

Include extra EU scrap and ensure the same rules
applied to EU products

Consider as virgin material inputs

Relative (%)

The first point after solidification, which is linked to a
unique heat number (depend on the CoC model)
Input of the melting process after all stages of scrap
preparation and cleaning
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Recycled Content: Formula for the calculation

97

Where:

mpre,l,i

mpost,l,i

pre,2,i

post,2,i

iron,i

aloy,i

-~

-

. Bd sx Ba& :r
ok Al 1 OGIAEUAT RAALOD hh hh
Bad s; Ba A B a ﬁ
TN = B ¢ > B & S~
0i ORI 1 O& AMUAIT ABALO hh hh
B d rp B a A B a f

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

is the mass of the it" pre or post-consumer recycled material input to the steel
making process

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

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

T
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Recycled Content

Supplier End User Physical separation of * —
material to ansura that
. recy\;led content is_ . . . .
dentty ° phscaly presert e Technically unfeasible to maintain

traceability at the source level

Controlled ° ‘e ‘©
Blending . ’

=
e
=
L
[=
@
£
S
[=%
E
=
[
9
=
5]
@
p
o

Traceability, strength of claim, costs

Mass

Balance g tph:‘frel;g;l ed
p ent in the output
Critical limitations for
Book and credibility and traceability

[
4

iy

I

. Recycled . Virgin :Mixed o Certified



Recycled Content

Ferro-alloys

Lime Hot

Rg'gﬁd @7@7 Coil ID
% Coil ID
Cold

Rolled @7@ Coil ID

Cail

Coal

Heat/Lot/Cast/
Batcli Number
1

DRI & HBI

Iron ore

Pre-consumer
scrap

Semifinished
products (billets,
blooms and slabs)

I Finished steel

- products FToTmms Attt !

H‘ ' A Material Test Certificate :
A Declaration of performance!
(CPR) |

A Delivery Notes &
Bill of Lading

' A Certificates of !
H' » Conformity i
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CoC Model Options for a ReCo Claim

Option 1 T Controlled Blending

Formula for the calculation of ReCo for
Supplier Steelmaker each heat

oA AT 1T OGARAWAT IAGAT O
0% B a hh B & hh

0y Q
% B&d srn Ba Ba
of OAAT 1T OGIARAWAI IARGAT O

Ba sz Ba Ba j

CONTROLLED
SEGREGATION BLENDING

Iron ore/sponge iron source a

Iron ore/sponge iron source b

Scrap source a

Scrap source b

o
i
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’ CoC Model Options for ReCo Claims

Option 2 1 Order -level mass balance rolling average

Supplier

Iron ore/sponge iron source a

Iron ore/sponge iron source b

Scrap source a

Scrap source b

Iron ore/sponge iron source ¢

Iron ore/sponge iron source d

Scrap source ¢

Scrap source d

101

SEGREGATION

Steelmaker

CONTROLLED
BLENDING

ORDER LEVEL
MASS BALANCED

Formula for the rolling average of the of
the controlled blended heats h

00A AT T OGIARMIAIN RAAT O
Consumer 1 B O OM' T O@jm%ﬂ TA@AT

50%

Q

of OAT 1T OGARRUAN ABAT O
B ol OQAT T OGAMAIAT RAAT
D

B
-




’ CoC Model Options for ReCo Claims

Option 3 T Site-level mass balance rolling average of input materials

Supplier Steelmaker

Formula for the rolling average of the
_ —— inputs to the steelmaking process for the
Iron ore/sponge iron source b 61% tImEfl’ame t

Iron ore/sponge iron source a

Consumer 2

619% 00A AT T OGOAMQAI TAGAT O

Scrap source a

Scrap source b

(9]
(9]
Q
5¢
5¢
o
Q
5¢
o
Q
¢

Iron ore/sponge iron source ¢ Consumer 3

61%

Iron ore/sponge iron source d

Scrap source ¢

ORGANISATION hh
SITE LEVEL
MASS BALANCED
SEGREGATION PERIOD 12 MONTHS

Scrap source d
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Recycled Content

Chain of custody system requirements 1 to be defined in the DA

A Organisational coverage

A Boundaries for intermediate steel | e Semi-fished
prOdUCtS Raw Material___, Collection, Verification or finished

. (inputs) and Traceability product
A Geographical area

(output)
A Accounting period and volume
reconciliation

A Documented information

Steelmakers

Ferrous metal

Steelmakers processing industries

Finished

Raw Material Internal Data Semi- Internal Data duct
(inputs) Collection, finished Collection, — produc
Verification and product Verification and (output)

Traceability Traceability

B
-
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Recycled Content

Verification

1. Information requirements on ReCO

A Definition of calculation n

A Establish a chain of custody system (model, system
boundaries , organizational

2. Obligation for

A Manufacturers: Technical documentation (scope,
format/ ti ming)

A Economic operations: format; keeping rules for
traceability;

3. Conformity assessment procedures

A Option 1: Self-declaration by the supplier or

manufacturer

Option 2: Self-declaration + third party conformity
assessment (performed by a fully independent body
that has no interest in the relationship between the
supplier and user).

A

104

Industry practices overview

Company

Ovako

et hod

ArcelorMittal
coyVv
Bekaert
ThyssenKrupp
SSAB
Tata Steel
Voestalpine
Outokumpu

CESLA Group

er a

ReCo calculation method

EN 45557:2020
I1SO 14021:2016

|SO 14021:2016

e, et

Bekaert’s Recycled Content Steel
Wire Products Standard
Mass balance approach aligned

with ISO 22905 (assumed)

Mass balance approach; ISO 14021

claims
Proprietary calculation method
aligned with 1SO 14021

I1SO 14021

Mass balance approach, 1ISO 14021,
I1SO 14040/44 for LCA
Internal procedure DTE 121

Recycled steel requirements REV

01; controlled blending method

c.

Verification

Ovako’s sustainability reports, externally verified
under 1SO 14044

EPD verified under International EPD System.

Independent verification by EPD International AB

and Institut Bauen und Umwelt e.V. (IBU)
Third party verification (specific body not «
publicly disclosed)

Third party verification by TOV SUD, but no

specific ReCo figure disclosed publicly

Third-party verification; EPDs available but do not

quantify ReCo percentage explicitly

Third-party verification; EPDs available but no

specific recycled content % in public domain

Verified by DEKRA Assurance Services GmbH under

ISO 14021 standards

TOV SUD verification; EPDs publicly available with

recycled content declarations

Third party verification process.
Traceability system detailing origin and quan'

recycled content used.




Recycled Content

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

Operational flexibility

Site-level mass balance rolling average of input material + 3" party verification

Traceability, strength
of claim

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

DPP (Art. 9
[Ty [m]
%&% [ TRACKING &oCs ]

Art. 6(3) Product Chemical Sai®

Art. 57 and Art. 59(1) of REAGHBVHCs
Art. 2(27) (@Q)f Ay GKS a/ b yRARFGS |
No 1907/2006)

Part 3 of Annex VI to CLP Regulation (EC
Art. 2(27) (b) No 1272/2008 (specific hazard classes)

Regulated under Regulation (EU)
Art. 2(27) (C) 2019/1021 (POPs)

The presence in a final product

EAI‘L 2(27) (dﬂ negatively affects reuse and recycling of

materials

PERFORMANCE REQUIREMENTS

[ RESTRICTIONS to SUBSTAN@ES

[ Product aspects in Art. 5(1) ESPRﬂ

AalGé ¢(a) durability;
(b) reliability;
(c) reusability;
(d) upgradability;
(e) repairability;
(f) the possibility of maintenance and
refurbishment;
(g) the presence of substances of concern;
(h) energy use and energy efficiency;
() water use and water efficiency;
(j) resource use and resource efficiency;
(k) recycled content;
() the possibility of remanufacturing;
(m) recyclability;
(n) the possibility of recovery of materials;
0) environmental impacts, including carbon

(
and environmental footprint;
p) expected generation of waste.

Source Method for the identification and tracking of substances of concern in products and for the preparation of restriction measures on
substances in products, Publications Office of the European Union, Luxembourg, 2025, https://data.europa.eu/doi/10.2760/9706783, JRC143683

—

by

JI




Substances of concern

4 N

Inventory of chemical
constituents in steel
done based on
literature (e.g. relevant

steel manuals and

handbooks, standards)

Effect of main alloying
elements and tramp

elements identified
and discussed.

109

Focus on chemicals that
remain in the steel 1
report mentions other

relevant life-cycle
chemicals but not the
focus.

/ Tolerance to Cu and Sn\

In different steel
iIntermediate products
and applications are
documented and
discussed i these are

exhaustive list of SoC
(a), SoC(b) identified.

proposed to be
\_ identified as SoC (d) /

.

Extensive but non-

SoC(c) in principle
not applicable.

/

Scrap grades and
scrap quality are not

the focus of this
report.

|||mumk\
g
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Nature of the
restelements
in materials

Elements

Mainly
impact on

Effect of the different residual elements

Solid solution

Cr, Mo
Ni, Cu
Sn, Sb
As, Mn
W, Si
v

+ Strength

- Ductility

- stretch formability

+ Hardenability

+ Hot def resistance

Hot rolling
Cold rolling
Annealing

Final product properties

Mainly positive properties

Final product properties

(Final product properties)

i
Precipitation i Intergranular Surface
: segregation segregation
Cu Sn
Ni ! Sh, As Cu
Nb ! Bi,B (Sn)
T,V i P P
Mn,Cr ! Cu
W : Pb
S.N !
YB ! v v
+ Strength | | - Hot ductility - Hot shorteness
* Hardenability i -Temper embrittlement | . .. rosion res
* deep drawability | | - Toughness
(r-value) | | - weldability
- weldability !
i
Hot rolling i Hot rolling continuous casting
|
Annealing | Cold rolling Hot rolling
hardening i (Final product properties)  Pickling
|

‘<_i_’ Mainly negative properties

Source: Rod et al (2006)

T

]




’ Substances of concern

111

Reduced option
SoC (a) lead; SoC (d) copper and
tin. Other SoC (b) exempted due to

limited relevance and retention in
steel matrix.

A Athreshold of 0.1% proposed for
lead. 0.05% for copper and 0.01%
for tin .

Thresholds calculated based on

whole intermediate product
\ (presumed homogeneous)

/

Extended option

SoC (a) and
PLUS all identified SoC(b).
Thresholds for SoC(b) as per table
1.5.1. of GHS, complemented by
GCLs in CLP for hazard classes not
addressed under GHS.

Entry into application - 18 months
after publication

For SoC(b) exclusively in hazard
classes NOT addressed under GHS 1
8 years after publication

(d) as

|||mumk\
g
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Information requirements

-~

-

Is the reduced
option justified?

(risk-based
exemption for
SoC(b))

~

/

for further assessment in IA and stakeholder consultation

-~

-

~

Relevance of informing Cu and Sn

concentrations A Can it realistically

be expected to improve scrap

guality via enhanced disassembl vy

/ treatment of EoL steel containing

products? Timeline? /

-~

~

Interplay between

-

current Material
Test Certificates
and info
reguirements in
DPP

/

N
A \\k
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Performance requirements

4 N

No
performance
requirements
proposed for

-

standards, with

SoC or other

\su bstances /

\ granularity /

Steel is
extensively
defined via

high level of

Limiting
substances in
steel under
ESPR seems

unwarranted
N /

SoC (a) and (b) would in most cases

not be subject to being addressed

under ESPR due to Article 6(3)
exclusion of substances being of
concern primarily due to chemical

\ safety considerations

/

NN
£ \\k




Agenda







’ Next steps

/A Intermediate versus final
products
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Intermediate versus final products

o = o

ustestock com . 2447093463

e ()

utestoc com 2447093463

———— o —— 7N
- ~ P ~ - ~
- ~ - - ~ - \
- — e - - = == — o o = - —
S —

117




Intermediate versus final products
lllustrative example. Components of a train
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»” s

N N
1 e N
,

{ \ 4 N
I I I 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 ! 1
1 —>i
1 : | 1 B .
! ! ogies

1 ~
! . ! gies ~~__
: : 1 : N\\
1 1 1 1 S
1 1 1 ~
1 1 ! -~
1 ]

1
\ J \ 1]

1
1 ~
1 1 Ss4
~
\ / o R4 ~
...............
................................
T . .
...............
/ N 4 \
I

————

- ————

Key aspects to understand:
A Supply chain from each of the 5 RP to each

|

i

-
~
-~

M B final product (leakage / circumvention??)
A Origin and components
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