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Disclaimer

The drafts and suggestions presented here have not been adopted or endorsed by the
European Commission; any recommendations shared in connection with this stakeholder
consultation are the preliminary views of Oeko-Institut, Trinomics, Vito and Ecomatters and
may not in any circumstance be regarded as an official position of the European
Commission.

Position papers stakeholders shared with the project team will be shared with the European
Commission policy officers, and are therefore susceptible to access to documents requests

Data that stakeholders share with the project team is kept within the project team and not
attributed specifically to your organisation. It will be anonymised or aggregated where
possible.
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Meeting code of conduct

Please note the following:

Event sessions will be video/audio recorded for project use only. It is assumed that by
participating in this event, YOU AGREE with the recordings. Please see the privacy policy
linked to your participant confirmation for this meeting.

This is a public event: the project team and meeting participants may use information
from the discussions, statements will be attributed to your organisation.

Mute yourself and turn-off the camera when not speaking.

To participate in the discussions, either raise your (digital) hand or type your comments
into the chat window.

Please be sure that your name and affiliation are clearly noted in WebEx. You may adjust
your own screen-name in the WebEXx participant list window.

Please state your name and affiliation before speaking.

Participants are expected to exchange thoughts and ideas in a respectful manner.
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Agenda

Presenter (Institution Presenter (Institution
EXE Arrival and registration EIRON Task 3: Users  Daniel Hinchliffe (Oeko-

SRV \\/elcome Yifaat Baron (Oeko-Institut) Institut)
IViSCIOl Coffee break

Introduction to Lie Heymans / Pierre Henry
ESPR (DG ENV, EC) W Task 4: Dr-l ng. | zabel a

CWISHN |ntroduction to the Nele Kelchterman (VITO) Technologies Terrade & Dr. Felix Mayer
study team (Oeko-Institut)
SO [ntroduction to the  Daniel Hinchliffe (Oeko- (LRl Coffee break

ESPR Tyres study  Institut) The base cases Yifaat Baron (Oeko-Institut)

IOl Task 1: Scope Yifaat Baron (Oeko-Institut) TRl Task 5: Serena Cunsolo (Ecomatters
(kB l Coffee break LCA+LCC B.V.)
, S IGRZCE Closing words Daniel Hinchliffe &
INICH Task 2: Markets Laurent Zibell (Trinomics and outlook Yifaat Baron (Oeko-Institut)
B.V.)

VRV Close of meeting T thank you for joining!
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Introduction to ESPR

Lie Heymans / Pierre Henry 1
DG ENV (EC)
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The Ecodesign for Sustainable
Products Regulation (ESPR)

1. Looking back: the Ecodesign and Energy Labelling
Directives

2. ESPR: what's new?

3. ESPR: the process

Do




Building on the success of the Ecodesign Directive
and the Energy Labelling Directive

EEIENERGY i
AT
(E <«
C—
i I——
XYZ «wh / (oo
Ol
XY,Zkg X:YZ XY L
N )
Bcoerc ABco

[

More information: Eneray Label web page

Ecodesign web page

J

Energy labelling: mandatory energy label
for all regulated products
placed on the EU market

Ecodesign: minimum efficiency
requirements for all reqgulated products
placed onthe  EU market


https://energy-efficient-products.ec.europa.eu/ecodesign-and-energy-label/understanding-energy-label_en
https://energy-efficient-products.ec.europa.eu/ecodesign-and-energy-label/legislative-framework_en

How ecodesign and energy labelling
requirements steer the markets

Energy labelling "pulls" the

Energy
efficiency A "
market towards more efficient
(=R
i I products
D, Pull
E
I -
EAN D t efficiency requirement Ecodesign requirements upushll
________________ the market towards more
efficient products
Legal basis:

Article 114 TFEU on the functioning of the Internal Market



470 hours, 619 lumen,
51 W per lamp

Household Lamps
12
Im/W
New LED bulb

90-120 Im/W

- 501 hours, 694 lumen,

100

/W

7 W per lamp

19390

Impact on consumer choices

2020

715%

Laundry Dryer

Electricity consumptions at 107 cycles per year

270

KWh/a

*—
=
no heat pump
dryers - 75%
heat pump dryers
1990 2020

Estimated financial savings per
household

EUR 209 per year

[ More information: Ecodesian Impact Accounting Reports ]

A powerful instrument to bring about energy savings

Washing Machine

/4 350
_ kWhia

36 litre

r cycle
94 litre Pe C:r

-
4|
2

gy -

56°C

1990 2020

The estimated GHG savings
(all measures combined)

-9%
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https://www.vhk.nl/eia.html

The Ecodesign for Sustainable
Products Regulation (ESPR)

1. Looking back: the Ecodesign and Energy Labelling
Directives

2. ESPR: what's new?

3. ESPR: the process

Do
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Opening up to more possible interventions

Broader scope New sustainability & Strong focus And more e
Moving beyond ecodesign aspects on product Horizontal measures,
energy-related e.g. performance Information Green Public
products to a wide requirements i e.g. Digital Product Procurement, prohibition
product scope durability, CO, footprint, Passport, labels & of destruction of unsold
recycl ed cont eimformation goods, support for

requirements mar ket surve
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Key product aspects under ESPR

Article 517 Ecodesign requirements

g \&f

Recvcled Water use & Resource use - Possibility of
conytent efficiency & efficiency J Upgradability Recycling

/]

' Possibility of
Gen\(/evr;l;[[ce)}n of Environmental § Energy use & Recovery of

materials Footprint efficiency Materials

-

Presence of Maintenance & | Possibility of

Concern turing
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The Ecodesign for Sustainable
Products Regulation (ESPR)

1. Looking back: the Ecodesign and Energy Labelling
Directives

2. ESPR: what's new?

3. ESPR: the process

Do
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Adoption of the
%] Stakeholder Measure
Input collected

(\(Oﬁ’\ throughout ®

A multi-staged process

Multiannual Work 00 0o Preparatory Study &

Plans

o

IJ—-IL;: Measure applies

® Consultation of the

Ecodesign Forum
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A thorough process with extensive stakeholder consultation

ESPR / MEErP* Methodology Better Regulation Toolbox

Preparatory Preparatory Preparatory Draft working Amended Impact Delegated
Study Tasks 1-4 Study Tasks 5-7 Study (final) documents measure Assessment Act(s)

1st 2nd
stakeholder stakeholder
meeting meeting

Call for Evidence
& Public
consultation

Consultation

Forum

Mapping: Possible measures:

1. Scope 5. Environment &

2. Markets economics / Base

3. Users —>  cases To stay up-to-date:

4. Technologies 6. Design options project website
7. Scenarios

Life Cycle Assessment

* Methodology for the Ecodesign for Energy Related Products Lt

More information: MEErP web page



https://energy-efficient-products.ec.europa.eu/methodology-meerp_en
https://ecodesign-tyres.eu/en/register

The Ecodesign for Sustainable
Products Regulation (ESPR)

1. Looking back: the Ecodesign and Energy Labelling
Directives

2. ESPR: what's new?

3. ESPR: the process

Do
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Keep In touch
commission.europa.eu/ europeancommission

Th n k y u europa.eu/ M @EuropeanCommission
X @EU Commission ° EUTube

n @EuropeanCommission e EU Spotify

m European Commission
© European Union 2025

Unless otherwise noted the reuse of this presentation is authorised under the CC BY 4.0 license. For any use or reproduction of elements that are
not owned by the EU, permission may need to be sought directly from the respective right holders.

cc) (V)

BY

19


https://creativecommons.org/licenses/by/4.0/
https://commission.europa.eu/
https://europa.eu/
https://twitter.com/eu_commission
https://www.facebook.com/EuropeanCommission
https://www.linkedin.com/company/european-commission/
https://www.instagram.com/europeancommission/
https://medium.com/@EuropeanCommission
https://www.youtube.com/user/eutube
https://open.spotify.com/user/v7ra0as4ychfdatgcjt9nabh0?si=SEs1mANESea5kzyVy7HvDw
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Tour de Table

Flemish Institute for Technological Research

> 1000 employees

HQ in Belgium

Energy research embedded in the EnergyVille research collaboration

Coordinated several Ecodesign FWC for DG ENER and DG GROW

VITO:

Coordinator of the FWC
under which the study
has been contracted

Tatiana Pasquel Garcia Wai Chung Lam Nele Kelchtermans
FWC Contract Manager, Researcher i Quality Assurance Researcher i Quality Assurance,
Senior expert Senior Expert Expert
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Tour de Table

(/{ Oko-Institut eV.

4 _ Institut fiir angewandte Okologie
7 Institute for Applied Ecology

OEKO:

Project lead

Lead of Preparatory Study;
responsible for MEErP Tasks
1 (Scope), 3 (Users), 4
(Technology), 5 (SoC), 6
(Design options), 7 Policy
Options

Lead of Working Document
and involvement in the impact
assessment

f vito
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Oeko-Institut e.V., Institute for Applied Ecology

Founded in 1977, > 200 employees, based in Germany

Research on sustainable products & material flows, resources, Circular
Economy & global value chains, energy & climate, chemicals, environmental
law & governance, ...

Several product policy projects for DG ENV, ENER and GROW

(SPI, Ecodesign, Energy label, EU Ecolabel, GPP, REACH, RoHS, ELV,
Batteries, Green Claims etc.)

Former ecodesign preparatory and review studies on professional and
household laundry and dishwashing appliances

Methodological experts (MEErP/ERT, PEF/PEFCR, LCA/LCC, evaluations,
Impact assessments)

Yifaat Baron Daniel Hinchliffe  Frederick Adjei Lucia Gascon | zabel a -KkeBxiM@Bsk a
Project Manager, Co-lead Expert Expert Terrade Expert
Senior expert Senior Expert Senior expert

#22 vito.be



Tour de Table
Trinomics &

Responsible for MEErP Tasks
2 (markets), impact
assessment

SHM1_Tyres

Trinomics BV

Founded 2012,over 60 employees

HQ in the Netherlands (Rotterdam), offices in Brussels and Paris
Circular Economy, environment, climate and energy consultancy

>95% of turnover with public entities or non-profit foundations

Extensive track record of policy support to European Commission (ENV,
CLIMA, ENER, GROW, REFORM) and EEA: Evaluations, 1As, studies
Led IA study for Sustainable Products Initiative (SPI)

Dr. Laurent Zibell Dr. Corina Haita-Falah Lucia van den Boogaart  Andreea Baron Rahadian Rukmana Rob Williams

Manager/Senior Expert Expert

f vito

Junior expert Expert Junior expert Senior expert
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Tour de Table

=== Sustainability consultancy with 15-years of experience in LCA
== 20 team members and located in Utrecht, the Netherlands
ecomatters Specialised in LCA, applying PEF method & PEFCR development, EPD

development, corporate reporting (incl. CSRD), and carbon calculations
using GHG-protocol

60+ international clients in manufacturing, electronics, base

& intermediate chemicals, paints & coatings, construction and

other sectors

Our expertise on LCA and PEF is supported by work on chemical safety
covering REACH, SVHC, Restriction of Microplastics, WFD, and SCIP.

Responsible for
MEErP Tasks
5 (LCA)

Max Sonnen Serena Cunsolo Eelco van IJken Maria Papavasileiou
Manager/Senior Expert Expert Senior Expert Junior expert
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Tyres under Ecodesign and Energy Labelling

Energy Label:
2009: Regulation (EC) 1222/2009 Energy Label adopted on rolling resistance, wet grip, external noise

2016-18: Review Study and Impact Assessment to overhaul label

2019: Consumers awareness study on tyre label

2020: Regulation (EU) 2020/740 adopted (replaces 1222/2009; adds EPREL/QR code, snow/ice pictograms, clearer classes; covers C1/C2/C3)
2024: ongoing evaluation of current tyre label

2024: ongoing study to assess developing a label for retreaded C3 (Truck & Buses) tyres

UNECE Regulation No. 117 Y Ecodesign-style limits
2005: regulates tyre rolling sound

2006: adds wet grip requirements
2011: adds rolling resistance limits, with phased approach Y Equivalent to energy efficiency regulation under Ecodesign
2023: adds wet grip requirements for worn tyres

2025: adds tyre abrasion definitions and test procedures, which will move to stand-alone regulation

Ecodesign for Sustainable Products Regulation (EU) 2024/1781
2025: Tyres selected as priority in Working Plan

2025: ESPR preparatory study on tyres launched (this study)

7& vIto 426 vito.be



SHM1_Tyres

Scope of the whole project

1. Preparatory Study: MEErP Tasks 1-7

Assess measures that can address material aspects and improve environmental
performance.

Based on outcomes, EU Commission decides whether to develop ESPR measures

2. Impact Assessment support study

Support for the Working Document and Consultation Forum
Technical Assistance
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Study schedule
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Overall preparatory study duration: 03.2025 7 05.2026

Date (planned)

Event

March 2025 Start of the ESPR Preparatory Study and Impact Assessment support study on tyres

May 2025 Launch of the project's online platform and consultation questionnaire

June 2025 Start of consultation of registered stakeholders for inputs on the development of the MEErP Task 1-4 reports
(i.e. scope, market, users, technologies)

September 2025 Interim draft Task 1 to 4 reports for stakeholder comments

15 October 2025

First Stakeholder meeting on the MEErP Tasks 1 to 4

February 2026 (tentative date)

Interim draft of Task 5 to 7 reports for stakeholder comments

March 2026 (tentative date)

Second Stakeholder meeting on the MEErP Tasks 5 to 7

May 2026 Finalisation of the ESPR Preparatory Study

Condition*: launch of the Impact Assessment support study
July 2026 Condition*: drafting of Working documents for the Impact Assessment support study
August 2027 Condition*: finalising of the Impact Assessment support study, contractual end of the project

f vito
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Topics for consideration under ESPR

Initial topics for potential consideration under ESPR preparatory study:
Product carbon and environmental footprints
The impact of tyre manufacturing on deforestation due to the use of natural rubber
Potential alternatives to natural rubber

The use of substances of concern in the manufacturing of the tyres (for example aromatic hydrocarbons
or PAHSs) and the presence of substances of concern in final products

Recycled content

Tyre microplastic emission (or tyre abrasiong during the use phase (taking into account the new
developments of UN Regulation 117 on that

Tyre noise emissions (taking into account the performance criterium of UN Regulation 117)
Products durability (mileage under regular use conditions)
11¥r7e) reliability (taking into account the already existing safety performance criteria of UN Regulation

Reparability

Tyre retreadability

Tyre end-of-life collection
Recyclability
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Preparatory study: Methodology

AScope

AMarkets

AUsers

ATechnologies

AEnvironment
AEconomics

ADesign options

AScenarios

Ito

} qeeeae

A Task 1 - Scope
A Task 27 Markets
A Task 37 User

A Task 4 - Technologies

A Task 51 Environment & Economics

A Task 6 i Design options

A Task 77 Scenarios

# 30
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Definition of Base Cases
(BC) representing the
average product on the
market in terms of
resources efficiency,
emissions and functional
performance

vito.be
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What are base cases?

In the context of the Ecodesign for Sustainable Products Regulation (ESPR), a base
case is a reference scenario, or a nt ypprad wsed as a benchmark when
assessing the environmental impacts, energy efficiency, or other sustainability features of
a product group.

Similar to a business as usual scenario, base cases allow potential improvements of
policy options to be compared against a common, widely available product.

This further helps in the quantification of impacts of proposed ESPR requirements

Base cases can be chosen based on market share, average performance of certain
parameters or data availability

7& vIto #31 vito.be
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What are base cases?

If for example ESPR is considering new standards for washing machines, the base case
could be defined as follows:

Base Case: The average washing machine sold in the EU in 2023, with its typical energy
and water consumption.

Improved Case: A washing machine that meets stricter efficiency requirements proposed
by ESPR.

Comparison: The environmental and economic impacts of moving from the base case to
the improved case are analysed.
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Preparatory study: Methodology

AScope

AMarkets

AUsers

ATask 11 Scope
ATask 21 Markets

ATask 37 User

Bunsaw
sgAe

poj

~

YV cecheeg

0)]
ATechnologies ATask 4 i Technologies ~
AEnvironment p . ) : ~
AEconomics | ATask 51 Environment & Economics @
. 3 ﬁ
ADesign options ATask 6 T Design options QD
. >0
. r4 . . (Q
Ascenarios | ATask 71 Scenarios N5
|t0 #33
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Preparatory study: Methodology

Research and data Define Design

Scoping collection on markets, Options
(Task 1) users, and technologies (Task 6)
(Task 2-4) Determine policy
options and
mmmme SStimate their

Impact

Life Cycle Assessment Calculate
(LCA based on PEF*) and environmental
Life Cycle of Costing and economic
(LCC) to calculate parameters for
environmental and Design Options
economic parameters (Task 6)
(Task 5)

(Task 7)

* Product Environmental Footprint
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MEErP methodology: revised for the purposes of the ESPR

Revised methodological guideline for Preparatory Studies under
= ESPR has been published recently (September 2024(:

= https://op.europa.eu/en/publication-detail/-/publication/03ac5f5a-
eb3b-1lee-bf53-0laa75ed/7l1lal

Review of the MEErP - Methodology for
Ecodesign of Energy-related Products

MEErP phase 1 (Tasks 11 4): No methodological changes

MEETrP phase 2 (Tasks 517 7( S8ome changes of the methodology

. Task 5: Environment al assessment
, Task 6: Life cycle costs assessment
. Task 79 Scenarios

# 35 vito.be



https://op.europa.eu/en/publication-detail/-/publication/03ac5f5a-eb3b-11ee-bf53-01aa75ed71a1
https://op.europa.eu/en/publication-detail/-/publication/03ac5f5a-eb3b-11ee-bf53-01aa75ed71a1

Project website

https://ecodesign-tyres.eu/en

Only registered stakeholders get informed!

C Register!

f vito
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Y STUDY AND
SSMENT SUPPORT
‘RES

HOME REGISTER DOCUMENTS PROJECT PLAN
IMPRINT

Lt Jinjvio]

PROJECT TEAM RELATED CONTACT

DY AND IMPACT ASSESSMENT SUPPORT STUDY ON TYRES

Hy and Impact Assessment support study on tyres.

OR COMMENT

ks 1-4 of the Preparatory Study on Tyres”™ is open for comment. The report and feedback form are available under

15 October 2025, 9:00-17:00.

stte - room 2B

n participants. Approved |
roximately one week aheat
: registered shall receive t
ease contact the project te

00000

f vlto m5:2$$‘;05:;55l:g£'\; :UNPDPO RT HOME REGISTER DOCUMENTS PROJECT PLAN PROJECT TEAM RELATED CONTACT
STUDY ON TYRES IMPRINT
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nents page.

» the topics addressed?
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i by having only one spoke
| be available online for rec
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HOME | REGETER

REGISTER

HY SHOULD STAKEHOLDERS BE INVO T

The European Commission is dedicated to giving stakeholders the oppor y 1o provide input to this study, thereby creating a fully transparent and open
process. This platform provides the main exchange framework between the study team, the Commission and the stakeholders,

All (draft) documents will be freely available through this website, but if you register as a stakeholder, you will receive notifications on website updates,
consultations and meetings. Furthermaore, as a stakeholder, you can provide direct feedback to draft reports published on this website ([comments made on
draft reports from the study team may be made public on this wabsite).

‘When task reports become available, stakeholder meetings will take place. The meeting dates, venues and how to be invited to the meeting will be
announced through this website.
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The objective of MEErP Task 1

Defining the product category and the system boundariesof t he oOopl a\
f 1 e | ecadesigmand ESPR Legislation

Definition of the functional unit of the product group
and scope of a potential regulation

Determination of definitions and categories

Delimitation of the scope of products covered versus
all tyres placed on the EU market

Provide an overview of relevant standards and legislation
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What is a tyre?

A legal definition for tyres could not be identified. The following is thus proposed: ii Ayre
consists of the casing fitted around the wheel rim of a vehicle. The tyre provides the interface
between the vehicle and the surface (e.g. road or ground) on which the vehicle is situated. The
tyre supports the load of the vehicle and the passengers or goods that it is carrying. It provides
friction between the vehicle and the surface which enables the vehicle to stop, accelerate, stop

Figure 42: Schematic construction of a radial tyre.

and turn. The tyre absorbs irregularities in the surface, enabling the vehicle to drive through 1. Tread 6.  Radial plies
various terrain and weatherc ondi t i ons 0 2. Tread grooves 7. Beadwire
U 3. Crown belts 8. Inner liner

T1-18: Do you agree with the proposed definition for ityreo ? f 5 E 4. Cushion 9 Carcass belt
5. Sidewall 10. Shoulder

T1-19: Does the definition for the term casing sufficiently reflect the tyre (see Section
4.2.4.1), suggesting that the casing is only the part left after tyre wear.

T1-20: Which parts of the definition are suitable for defining a tyre as a product ?

T1-21: Which additional aspects should be addressed in the definition.

7& vIto #30 vito.be
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Tyres made availabe on the EU market

Pneumatic tyres: radial tyres, bias ply or cross ply tyres; using a tube vs. tubeless tyres

Non pneumatic tyres: solid tyres, experimental airless designs

P =)

T1-2: What applications is the bias ply tyre still used for in the EU aside from agricultural tyres?
T1-3: Can you confirm that these tyres are handled at EoL together with other pneumatic tyres?

T1-4: Is it correct to assume that the use of tubes in the various vehicle tyre types and classes is uncommon aside for bicycle tyres and agricultural
tyres?

T1-5: Where used, are tyre tubes disposed of through the same waste management routes as tyres?
T1-6: Is it practical to subject solid tyres and pneumatic tyres to the same waste management?
Classifications and vehicle types:

Tyres of different vehicle groups differ in dimensions, composition and properties due to typical vehicle weight, expected load and typical use behaviour
(e.g. typical driving surfaces, high speed or slow driving, carriage of heavy goods, etc.).

C1, C2, C3 classes cover: Tyres of passenger cars, trucks, busses, commercial vehicles and their trailers have the highest market shares and volumes

e Eh A = IR oM

Classes not identified for: Tyres of agricultural vehicles, off-road vehicles, non-road mobile machinery, aircraft, motorcycles, scooters, and bicycles.

fbVltO ué\b P-‘l#“’)' a% 3é. ak a/b vito.be



Other categorisations (1)

Seasonal categorisation:

All-season tyres

Winter tyres

Summer tyres

Market categorization:

Tyre tiers (budget, mid-tier, premium) - no standardisation!

Consumer type: OEM, replacement tyres

f vito

Functional categorization:

4 X 4 Tyres
Self-sealing tyres
Run-flat tyres
Electric vehicle tyres

Noise reduction tyres

Life cycle categories:

Part worn tyres

Retreaded tyres

/N

#41

SHM1_Tyres
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Other categorisations (2)

Tyre size and dimensions, depending on: Tyre Labelling Regulation 2020/740/EU
Section width classes:
Aspect ratio Rolling resistance class
construction Wet-grip class
Service description, depending on: External noise level and class
Load index Tyres for severe snow/ice conditions
Speed index

Additional categories detailed in report according to Prodcom/Comext, EN- or ISO-
standard(s), labelling schemes

7& vIto 4 42 vito.be



SHM1_Tyres

System boundaries

Technical scope: New aspects included in ESPR:

=

product durability, reusability, upgradability and reparability

presence of substances that inhibit circularity
Aspects related to materials

recycled content L used in tyre manufacture and

remanufacturing and recycling their behaviour throughout the

_ _ tyre life cycle
carbon and environmental footprints

information requirements, including a DPP _
energy and resource efficiency A covered by UNECE R117, EU R 661/2009/EC and R 1222/2009/EC.

Geographical scope: EU 28 in scope; possibly also interplay with UK & countries from which tyres
are imported

Temporal scope: to depend on aspects to be addressed to allow considering how they affect tyre
performance

7& vIto #43 vito.be
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Terms and definitions for tyres

Various definitions addressed in the report:
For some terms multiple definitions ( ). Some (red) discussed in more detail on next slides

Casing End-of-life tyre Off-road Recycled/ Second-hand or
professional tyre recovered/ part-worn tyres
End-of-use tyre renewable/bio- Sidewall
based material
Carcus Ground rubber Snow tyre
New tyre Reinforced tyre Regrooving Special use tyre
Durability Retreaded tyre Run-flat tyre Tread

Are there any additional terms that should be included in your opinion? Please provide possible definitions that
could be used for each case

fb vito #44 & vito.be
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Definitions tyres for discussion (1)

Several definitions. One developed for ErP but of relevance:

Adur adof & patt pr a product > - ability to function as required, under defined conditions of use, maintenance and
repair, until a limiting state is reached [é ]

Note 2 to entry: The user of this document must define the criteria for the transition from limiting state to EoL. For
more information see Figure D.1.

Note 3 to entry: Durability can be expressed in units appropriate to the part or product concerned, e.g. calendar
time, operating cycles, distance run, etc. The units should always be clearly stated 0 ( CE N/ CE N@D)E C,

A L i mistate ina@n occurrence which results in a primary or secondary function no longer being d e | i v. @hisecouu
mean a wear-out failure resulting in an accident but also e.g. the legal tread depth threshold in the EU, which is 1.6 mm for
passenger car tyres é

T1-10: What limiting state is relevant in the case of tyres?
T1-11: What criteria could be used to define the point of transition from the limiting state to EoL?

T1-12: What criteria could be used to define the point of transition from the limiting state to the state at which a tyre
should be sent to retreading?

T1-13: Can the tyre tread abrasion rate be considered a relevant indicator for tyre service mileage and thus indirectly
also to tyre durability? iq%
0

f VItO # 45
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Definitions tyres for discussion (1)

AiTyre no longer suitable for its original p u r p §GEN/GENELEC, 2010; EN 17188:2024, 2024).

A Ayre that has reached the end-of-use stage that can no longer be used for its original purpose, it
Is taken out of use, and its resources are either recovered or disposed o f(BTRMA, 2025d).

A Ayre that can no longer serve its original purpose on a vehicle.
0(WBSCD -Tire Industry Project, Gloassary, 2023).

Tyres dismantled from ELV Tyres no longer
and tyres replaced fit for use

How do definitions excluding reused tyres, retreads and

Production Use Collection Treatment
exports relate to end-of-waste-criteria? I i I i
T1-14: Do you agree that the ETRMA definition would New tyres End-of-life tyres
cover all possible routes of tyres collected from vehicle Reused tyres Used tyres
dismantlers and tyre dealers wile excluding those tyres Relreadadtyres Used casings

sorted out to routes that enable them to remain in use? Tyres “prepared

forreuse”

FigureError! No text of specified style in documetit. The scope of tyre that are collectec
f VIto v and their possible routes handling
Q

Source: wvn illustration
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Definitions tyres for discussion (1)

Several definitions. ISO definition considered most complete:

ifRetreaded tyre: Used tyre that has been reconditioned to extend the useful life of the tyre
with the replacement of the tread rubber only or replacement of tread and sidewall rubbers.

Note 1 to entry: It covers the following process methods.
A Tamp p i regacement of the tread.
N R-e a p p i regacement of the tread and with the new material extending over part of the sidewall.

N Be w8 e aidreplacement of the tread and sidewall rubber including all or part of the lower area of
thet y r(18@®4223-1, 2017).

T1-15: Is it necessary to include reference of the various retreading practices that are applied
In practice to the definition of retreading, I.e., cold retreading and hot retreading?

T1-16: If tyres are required to be retreadable in future ESPR legislation, do both need to be

possible?
/N\
fb vito # 47 vito.be
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Definitions tyres for discussion (1)

ESPR defines the following:

n16) 6 r e ma n u f aneansuactions ghiough which
, products or components and through which at least one change is
made that substantially affects the safety, performance, purpose or type of the product;o

A18) 6 r ef ur b meahsneetnits G to prepare, clean, test, service and,
where necessary, repair In order to restore its
performance or functionality within the intended use and range of performance originally
conceived at the design stage at the time of the placing of the product on the market;a

Do you agree that the practice of retreading would be considered a remanufacturing
process as tyres subjected to retreading are ELTs sorted out for retreading?

/N
fb vito # 48 vito.be
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Legislation and environmental labelling screening for tyres
Legislation & ecolabelling at MS level, see section 3.4.3 of the Task 1 report

Un international Legislation

- UNECE Regulations No 30, No 54 and No 117 regarding Tyre
safety and environmental performance,

- UNECE Regulation No 64 on spare wheels and run-flat systems,
- UNECE Regulation No. 108 and 109 on retreaded tyres,

- UNECE Regulation No 141 on light duty vehicle tyre pressure,

- UNECE Regulation No 142 on tyre installation, and

- UNECE Regulation No 124 on wheel replacement

Member State legislation and third
country legislation detailed in annex to
the report

Are any relevant legislations or labelling
schemes missing in the Task 1 report?

Are any aspects that need to be considered for
future regulation missing or misunderstood?

f vito

/N

European legislation

- Regulation (EU) 2020/740 on the labelling of tyres

- Regulation (EU) 2019/2144 on type-approval requirements for motor vehicles
and their trailers

- Regulation (EU) 2015/208 on vehicle functional safety requirements for the
approval of agricultural and forestry vehicles

- Regulation (EU) 2018/858 on the approval and market surveillance of motor
vehicles and their trailers, and of systems, components and separate technical
units intended for such vehicles

- Regulation (EU) 2024/1257 (EURO 7 Regulation), which indicates a need to
measure and limit non-exhaust emissions consist of particles emitted by tyres and
brakes of vehicles either by UN Regul

- Regulation (EU) 2023/1115 on deforestation-free products, under which any
operator or trader who places these commodities on the EU market, or exports
from it, must be able to prove that the products do not originate from recently
deforested land or have contributed to forest degradation.

- Additional legislations affecting vehicles, where tyres are also affected by some
requirements, e.g. Directive 2000/53/EC (ELV) and Directive 2005/64/EU (3R
Type Approval), Directive 2008/98/EC (WFD), Regulation 1907/2006 (REACH),
Regulation 1272/2008 (CLP)

- Upcoming Circular Economy Act (CEA)

# 49 vito.be
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Standardisation screening for tyres (1)
See section 4.4 in report for detall

A large number of standards have been identified in the report that relate to tyres:
Tyre-related ISO standards by vehicle / application

Tyre-related ISO standards with regard to performance, testing and environmental
aspects

Standards on general tyre definitions and vocabulary
Tyre and rim standards by vehicle/application

Test standards of various Member states

Third country test standards

In relation to aspects in focus of ESPR only EN standards have been identified on materials
obtained from End-of-Life Tyres and are detailed in the reporti see next slide _/j

Are any relevant standards or tests relevant to tyres missing in the screening in the Task 1 report?

7& vIto 450 vito.be



SHM1_Tyres

Standardisation screening for tyres (2)

On materials obtained from End-of-Life Tyres only EN standads have been identified
and are detailed in the report

EN standards related to materials
EN 14243, Materials obtained from End-of-Life Tyres (ELT)
EN 17188:2024: Sampling Method for Materials Obtained from End-of-life Tyres

EN 16916:2024 Materials obtained from End-of-Life Tyres. Determination of specific requirements for sampling and
determination of moisture content using the oven-dry method

EN 17189:2024 Materials obtained from End-of-Life Tyres - Determination of the true density of granulates and
powders - Method based on water pycnometry

EN 17308:2024 Materials produced from ELT - Steel wire - Determination of the non-metallic content

CEN/TS 17045:2020 Materials obtained from end-of-life tyres - Quality criteria for the selection of whole tyres, for
recovery and recycling processes

f VItO #51 vito.be
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Standardisation screening for tyres (3)
|dentification of gaps

Various gaps have been identified:

No standard provides a precise, uniform method to calculate and verify recycled content
across all constituent materials used in tyres. Industry practice is heterogeneous

Though tyre dimensions may be covered by certain legislation and standards, this does
not influence the variety of tyre dimensions applied in practice to tyres placed on the
market. For measuring dimensions, UNECE Regulation No 30 provides for tolerances of
4% or 6% for radial and bias ply tyre construction. This leads to large variance in the
actual dimensions of tyres and is understood to be one of the aspects that hinder tyre
retreading. Should requirements be considered under ESPR aiming at increasing the
number of tyres that can be retread, some form of standardisation may be needed to
Increase harmonisation of tyre dimensions.

No standards for categorising tyres into the various market tiers. Prohibits comparisons
of tyres of different manufacturers specified to be in the same tier.

T1-17: Are you aware of any other gaps of relevance to ESPR? iQE
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Conclusions (1)

Many areas where tyres and their use impact the environment are already covered by legislation
and standards (or in development) e.g. rolling resistance, noise, abrasion. The regulation of these
ensures that tyres are reliable and safe while also fulfilling various performance requirements.

How could these performance parameters be impacted by future ESPR requirements ?

For tyres, the following aspects were identified that could be in focus of potential ESPR legislation :
The use of renewable, sustainable and recycled materials in the production of tyres;

Materials and substances used in tyres that have a negative impact on the waste management of
tyres;

Retreadability of tyres;
Recyclability of tyres;
Provision of information on tyres to various stakeholders in association with above aspects.
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Conclusions (2)

The data available for each of the vehicle tyre groups differs. This may affect the ability to regulate
certain types of products in the short term. However, all vehicle tyres are in scope until it is clear
what ESPR provisions will be introduced and inclusion of various tyre types in scope will influence
their impacts.

The functional unit to be used in further analysis is proposed to be a tyre throughout its life cycle
stages. A standard tyre lifetime (mileage/kilometrage) is to be defined.

Defining base cases for analysing life cycle impacts and life cycle costing in later tasks of this
study, is limited to tyres of vehicle categories for which sufficient data is available.
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Conclusions (3)

Tyre durability could be relevant for ESPR (especially for retreadability) A remains to be seen
how durability could be defined.

From a material perspective, the inclusion of certain tyres in waste management may influence the
composition of secondary materials A excluding certain vehicle tyre types from scope shall only be
considered at a later stage. Open scope to be considered.

For practical reasons, analysis at the tyre level shall need to look at vehicle tyre types for which
there is an abundance of data, A C1, C2 and C3 tyres.

Typical performance parameters shall need to be defined (e.g. rolling resistance, air and noise
emission), as well as a standard level, to allow analysing whether ESPR changes to tyre design
may result in deviations from this level of performance.
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The objective of MEErP Task 2

MEErP Task 2 aims to provide:
market and cost inputs for the calculation of EU-wide environmental impacts of tyres
iInsights on the latest market trends
a practical data set of prices and rates to be used in a Life Cycle Cost (LCC) calculation

iIndications for the development on Base Cases in MEErP Task 5,
by assessing the most relevant product categories from an economic perspective

MEErP Task 2 also aims to facilitate the potential Impact Assessment support study, i.e.
data also needs to be collected on public markets (relevant for GPP), international markets,
competition issues and competitiveness of relevant EU sectors.
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MEErP Task 21 Market: new tyre production (units)

2023 production in EU27 = approx

304,420,000 units

2023 data for individual countries missing for C2 tyres

Central and Eastern Europe lead tyre production, with
Romania as the largest producer of C1 tyres

Production of new tyres by MS in 2023 in units

Class C1 Class C2 Class C3

Tyres for
motorcycle
s or

Tyres for
agrarian

vechicles

bicycles

15,851,282 : 0 750,269

: : 5,304,280 :

20,228,918 0 : : 494,950
Denmark 0 0 -~ 0 0 607]
Portugal 18,726,717 0 45,288 0 26
Spain 31,697,000 0 3,471,000 : 1,014,000
Sweden 40,100 0 0 0 0
Lithuania 2,679 0 0 0 0
Poland 28,229,000 : 609,

Czechia
Slovakia

27,679,884
14,163,194

2,279,000 0

1,673,963

393

0

2,340,449

28,324,118 0 ; 0 0
) Romania 39,104,347 0 729,814 0 127 )
1244 I 270,000,000 9,000,000 12,000,000 10,000,000 3,420,000

30,000,000

25,000,000

20,000,000

15,000,000

10,000,000

5,000,000

0
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EU-27 reported totals

280,000,000
230,000,000

180,000,000

130,000,000

80,000,000

30,000,000

-20,000,000

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

New pneumatic rubber tyres for motor cars (including for racing cars) (category C1) - right axis
New pneumatic rubber tyres for buses or lorries with a load index <= 121 (category C2)
=== New pneumatic rubber tyres for buses or lorries with a load index > 121 (category C3)
=@==New pneumatic tyres, of rubber, of a kind used on motorcycles or bicycles

=@==Agrarian tyres; other new pneumatic tyres, of rubber
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MEErP Task 21 Market: new tyre production (EUR, current
prices)

Production of new tyres by MS in 2023 (in EUR)

Tyres for Tyres for
Country Class C1 Class C2 Class C3 motorcycles or |[agrarian
bicycles vechicles
0

983,536,000 : 28,061,000

Germany
Italy

2023 production in EU27 =

235,582,000

approxl 23.3 billion EUR | 1,269,828,000 0 : . 207,754,000
. .. Denmark 0 0 0 0 13,555
2023 data for individual 1,278,021,000 0 58,175,000 0 2,000
countries missing for C2 tyres Spain 1,585,280,000 0  1,010,084,000 . 775,458,000
Sweden 10,796,512 0 0 0 0|
Lithuania 3.000 0 0 0 0
1,298,547.776 : 569,784,676 0 :
2,119,265,206 : 18,255,374 :
1,553,645,892 0 : 0 0
2,181,540,623 0 229,234,641 0 118,463
Sum of all
MSs for
. 12,280,464,009 0 1,867,278,317 281,898,374 983,346,018
which data
Is public
fVlto SVEXAIE  16,000,000,000 800,000,000  4,000,000,000 490,000,000 2,000,000,000
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MEErP Task 21 Market: retreaded tyre production (units)

2023 production in EU27 = approx.
3,937,000 units

2.28 million bus and lorry tyres
retreaded; mainly in Spain, Germany,
Italy.

Do you find the ratio of
retreaded tyres to new tyres
presented in this report
realistic and representative for
the EU market?

f vito

6,000,000

5,000,000

4,000,000

3,000,000

2,000,000

1,000,000

0

== Retreaded tyres of rubber of a kind used on motor cars (category C1)

—

—~ —

2014

2015

2016

2017

500,000

450,000

400,000

350,000

300,000

250,000

2018

2019

== Retreaded tyres of rubber of a kind used on buses and lorries

200,000

150,000

100,000

50,000

2020 2021 2022 2023

Retreaded tyres of rubber (including of a kind used on aircraft; excluding of a kind used on motor cars; buses or lorries) -

right axis

# 62

EU-27 reported tote_tls
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MEErP Task 217 Market: trade

Figures show the trade values of new tyres
over time in billion EUR

Main EU27 export partners in 2024. USA
and Turkiye

Main EU27 import partners in 2024:
China, Thailand, Republic of Korea,
Turkiye, and Indonesia.

Intra EU27 trade: EU tyre manufacturers
are also major importers (particularly of C1
tyres) with Germany leading, followed by
France

How are the OEM tyres recorded when
moving from one EU Member State to
another?

f vito

Billion EUR

Billion EUR

)

Import value

|

—o—New pneumatic tyres, of rubber, of a
kind used for motor cars, incl. racing
cars

—a—New pneumatic tyres, of rubber, of a
kind used for buses and lorries

== New pneumatic tyres, of rubber, of a
kind used for motorcycles or bicycles

—a—Pneumatic tyres, new, of rubber, of a
kind used on agricultural or forestry
vehicles and machines

=o—0ther NEMM new tyres

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Export value

/

o= New pneumatic tyres, of rubber, of a
kind used for motor cars, racing cars
(category C1)

—a— New pneumatic tyres, of rubber, of a
kind used for buses and lorries

—a—New pneumatic tyres, of rubber, of a
kind used for motorcycles or bicyles

—a—Pneumatic tyres, new, of rubber, of a
kind used on agricultural or forestry

‘—.V'—.—\"/’/‘_‘._- vehicles and machines

—a—other NRMM tyres

e

.__.—-—9-'—'—":_‘—'—'—-—=.

p———

o

2014 2015 201e 2017 2018 2019 2020 2021 2022 2023 2024



MEErP Task 217 Market: trade

Figures show the trade values of retreaded
tyres over time in billion EUR

Intra EU27 trade: In 2024, Slovakia led EU
exports of retreaded C1 tyres, likely as an
intermediary despite no domestic
retreading.

What could be the explanation for the
drop in the importin 2019 in the
figures? 2020 could be explained by the
slower economic activity during the
pandemic.

f vito

40
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Million EUR

25
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55
50
45
40
35
30
25
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Import value

—e—Retreaded pneumatic tyres, of
rubber, of a kind used on motor
cars incl. racing cars

—o—Retreaded pneumatic tyres, of
rubber, of a kind used on buses or
lorries

—a-Retreaded pneumatic tyres, of
rubber, of a kind used on aircraft

—a—Qther retreaded pneumatic tyres,
of rubber

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Export value

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

—e—Retreaded pneumatic tyres, of
rubber, of a kind used on motor
cars incl. racing cars (category C1)

—o—Retreaded pneumatic tyres, of
rubber, of a kind used on buses or
lorries

=—e—Retreaded pneumatic tyres, of
rubber, of a kind used on aircraft

—a—0ther retreaded pneumatic tyres,
of rubber



MEErP Task 217 Market: sales data 2022

Replacement sales: sources vary

OEM sales: EU27 data only available from Ecodesign Impact Accounting (EIA) report

Quantity
(Units)

Quantity
(Units)

Quantity
(Units)

Quantity
(Units)

Val ue
million)

\

Replacement 2022 239,530,896 23,921,774 14,640,372 ETRMA
Replacement 2022 244,400,000 27,200,000 13,400,000 ElA report :
OEM 2022 71,400,000 5,400,000 4,000,000 EIA report ”
Unknown 2022 256,825,868 23,011,577 10,409,951 PRODCOM
Unknown 2022 10,425 1,415 1,355 PRODCOM :
# 65

vito

Any data gaps?

SHM1_Tyres

Do these numbers seem

accurate?

Does this include both
replacement and OEM

sales?

vito.be



MEErP Task 21 Market: Average product life

SHM1_Tyres

The estimated lifetime of new tyres in km & years are based on stakeholder consultation,
manufacturers' websites and literature

_ Lifetime new (km) Lifetime new (years)

Range Average Range
30,0001 70,000 5 3-7
10,0001 90,000 3 1-5

40,000 1 350,000

3

1 -

6

C1: 071 1 retreading cycle

C2: 3 retreading cycles; ~75,000 km total (years unknown)
C3: 3 retreading cycles; ~200,000 17 1,000,000 km, ~21 10 years

f vito

# 66

—

Do these numbers seem
accurate?

Do these numbers seem
accurate?

What would be your estimated
years of service life for
retreaded C2 tyres?
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MEErP Task 217 Market: installed base

Stock estimate for all tyres: 1.66 billion tyres (EIA report)

f VItO # 67
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MEErP Task 2 1 Market: sales growth

Sales growth (units)

35%

A Sales CAGR 20157 2024: 2.06 %.
20% A Predicted CAGR 20257 2030:|2 %

5% 2021 2022 2024 Does this prediction

10% seem accurate?
-15%

-20%

BCltyres MC2tyres MC3tyres Maotorcycles and moped tyres
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MEErP Task 217 Market: Market trends & Innovation

All-season tyres grew strongly in the C1 class, still
uncommon in C3 class Tyre-as-a-service (TaaS)

Winter tyres grew strongly in the C2 class, while in Biobased materials
the C3 class they declined.

Summer tyres declined slightly across all tyre Use of artificial intelligence (Al)
classes. Self-healing tyres

Budget tyres dominate all segments.

Rolling resistance is improving, leading to fuel
savings and lower COF emissions.

EV and SUV growth is driving demand for
specialised tyres.

Smart tyres are expected to play a key role in
future autonomous venhicles.
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MEErP Task 21 Market: Trends in product design/features

Important:
High mileage / durability

Low rolling resistance / fuel
consumption

Reusability (only C3 tyres)

Increasing in importance:
Use of recycled materials
Low microplastic pollution
Low share of substance of concern
Responsible raw material sourcing

f vito

Less important:
Biodegradable components
High-speed index
Self-sealing design

#70
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MEErP Task 21T Market: unit purchase prices

Tyre prices vary widely depending on category, type (summer, winter, or all-season), size,
market/country, manufacturer or brand, and retailer.

_ Lowest price range Highest price range  Lowest pricerange  Highest price range

Tyres primarily designed for 21 -35 755 40 - 60 90 - 150
passenger cars (C1)

Tyres primarily designed for
light commercial vehicles (C2) 38 194 60 90

Tyres primarily designed for 120 200 170 - 230 330 - 400
heavy commercial vehicles (C3)
Motorcycles and mopeds 43 528 n.a. n.a.

Airplane tyres 97 3,632 156 1,733



MEErP Task 217 Market: Costs

Service

Costs (approx.)

Wheel change EUR 2071 50
Tyre change with _ EUR 507 100
mounting and balancing

Adjust tyre pressure EURS5 20

monitoring system

f vito

Regular tyre
check/inspection

Regular tyre rotation

Tyres inflation

Check tyres age

Professional wheel
alignment

Professional tyre
balancing

Plug repair

Patching/puncture repair

This can be done by the users themselves, at regular time
intervals, e.g. weekly or bi-weekly. Damages and wear can
be detected with the naked eye.

This means swapping front and rear wheels to even the
wear on the tyres. This is an operation that can be done by
the users themselves.

This means the tyre is neither too much nor too little
inflated, but to the level recommended by the car
manufacturer. Tyre inflation can be done at gas stations for
free or for a small fee. This can be done with oxygen or
nitrogen.

This can be determined by looking at the Serial Tyre
Identification Number. Tyres older than 10 years should be
replaced as they can pose safety risks

This should be done after every 10,000 km or every six
months to ensure true steering. This operation is
performed by technicians using dedicated technologies.

It involves attaching small weights to the wheel to
counterbalance the heaviest part of the tyre and wheel
assembly using dedicated equipment.

This is a temporary fix that can be performed by the user
with the help of a plug tyre kit which consists of rubber
plugs, an insertion tool, and a reamer.

This is performed through hot vulcanisation, where the
puncture damage is filled with a special repair rubber and
the carcass is strengthened with an appropriate repair
patch.

SHM1_Tyres

No monetary/negligible cost

No monetary/negligible cost

Free of charge or for EUR 1-
2 per tyre

No monetary/negligible cost

EUR 20 - 70

Prices vary as a function of
rim size, and the type of
balancing performed.

They range from EUR 20 7
40/set

A plug kit costs
approximately EUR 501 100.

EUR 30171 50/tyre
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MEErP Task 21 Market: Disposal tariffs

EU Landfill Directive 1999/31/EC bans:

Whole tyres in landfills since 2003 ) Has the di  of
Shredded tyres since 2006 A H ow qst € dlsp(_)sa of tyres
in landfill evolved in the last

Some Member States still apply landfill taxes or gate five year (in your MS)?
fees on waste, varying by country:

France: EUR 371 152 per tonne <
A Do you have knowledge of the
Hungary: HUF 6,000 (~EUR 19.35) per tonne gate fees for tyres (or general

Luxembourg: EUR 8 per tonne waste streams) in your
Malta. Gat e fees rising EURne40 Y EURSEIO? per

Tyres are mostly managed via recycling, energy
recovery, or civil engineering reuse, not landfilling.
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Recapitulation of questions to stakeholders

Do you find the ratio of retreaded tyres to new tyres presented in this report realistic and
representative for the EU market?

How to account for the differences in production figures between data sources (ETRMA,
EIA, PRODCOM)?

Are the figures provided for the lifetime (years and km) of new and of retreaded tyres
accurate?

Is the sales growth forecast in units (2%/year) realistic?
HitH
How are the OEM tyres recorded when moving from one EU Member State to another?

What could be the explanation for the drop in the import in 2019 in the figures? 2020 could be
explained by the slower economic activity during the pandemic.

How has the disposal of tyres in landfill evolved in the last five year (in your MS)?

Do you have knowledge of the gate fees for tyres (or general waste streams) in your
MS/region?
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The objective of MEErP Task 3 (Users):

Obijectives:

|dentification, retrieval, and analysis of data on user behaviour during the use phase of
tyres

Attempt to quantify relevant usergarameters that influence the environmental impact of a
product throughout its lifetime

ldentify obstacles to possible ecodesign measures that relate to consumer behaviour,
social, cultural or infrastructural factors
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Why Is use phase important for tyres?

Generally the largest environmental impact in various Weighting of environmental impacts at lifecycle
LCA studies (e.g. Dong et al., 2021, Piotrowska et al., stages of ayre used on an ICE car
2019) 160 W Fossil fuels

140

Consumer choice (tyre / car type) and driving behaviour 120
have impacts on tyre longevity and fuel consumption,
ability for retreading etc. (Hennequin et al., 2023)

B Minerals
® Land use
m Acidification/eutroph

ication
MW Ecotoxicity

100

80
®m Ozone layer

Various levers to consider: Fleets, user preferences and
expectations, information

60 o
® Radiation

Environmental impact, Pt

40 Climate change

But: functional performance trade-offs between rolling * e
resistance, wet grip and abrasion of tyres makes design 0  Respiratory organics
changes a challenge Production  Use  Recycling

B Carcinogens
-20

SourcePiotrowskaet al (2019)
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Energy System Effects

Strongest focus so far for tyres was in use phase
fuel consumption is related to rolling resistance (RR), caused predominantly by hysteresis of the tyre

RR is affected by a large number of factors
Choice of tyre with low RR for application (including winter, summer)
Tyre pressure / Inflation
Position on vehicle
Speed and driving behaviour
Tread depth and wear state
Tread pattern and compound
Ambient and road temperature
Load and vehicle mass
Tyre size and construction (e R
Alignment and condition
Retreads and casing quality

7& vIto #79 vito.be
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https://energy-efficient-products.ec.europa.eu/product-list/tyres/tyres-properties-introduction_en#rolling-resistance

Legislation

SHM1_Tyres

Rolling Resistance Coefficients set under UN No. R117 at international level, limits
Increased over time -> typical function of Ecodesign regulations (push effect).

EU Energy label is consumer facing information to give pull effect.

Supplier's Name

O H
Tyre type identifier
Tyre Class

Size

1. Rolling Resistance Class (A to E)

2. Wet Grip Class (A to E)

3. External Rolling Noise Level

4. External Rolling Noise Class (A to C)

5. Tyre for severe snow conditions

6. Tyre for severe ice conditions

# 80

10 % change in RRC leadsliange
in ICEvehicle fuel consumption of:
1.64 % (C1),
1.17% (C2)
1.12 % (C3)

EVreplacementyreswith higher
friction may impact range by-85%

Source ICEcodesigimpact Accounting
2024, based on IDIADA data vito.be
Source EV: Sluder et al. 2024
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Functional performance characteristics
Manufacturing tyres requires managing trade-offs between different rubber properties

Magic Triangle Tyre performance chart = Ecotyre (C1)

S UHP-tyre (C1)
I Winter-tyre (C1)
[0 Regional HDV (C3)

. Rolling
Fuel consumption resistance

Rolling Resistance

Retreadability
(HDV,

Traction (FIDV)

High-spged

. Nois: (extemal)
Abrasion
Wet Grip resistance
Safety Fuel consumption

Aquaplanig

Source: diagram
programmed using
Al / Python

fb vito gl (ChatGPT5)
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MEErP Task 31T Users: consumer opinions on energy
label

% very important
[Jextremely
important

5-point

% not at all important
average

[/not very important

How important would information about .... be to you when comparing tyres?

2NndRR —™/8 ¥,

Fuel efficiency 12.8% 64.0% 3.7

1st; Safety — Wet grip 7% 75.6% 4.0
Snow grip 15.0% 63.7% 3.7

Ice grip 16.3% 60.0% 3.7

Moise level 26.1% 39.1% 3.2

Study assessing consumer understanding of tyre labels i Final report, Publications Office of the European Union,
2023, https://data.europa.eu/doi/10.2833/210444
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Alternative materials

Changing material composition to more sustainable materials must not compromise safety nor
performance expectations from u s e potsof view.

No consumer surveys identified on consumer perceptions
One manufacturer stated zero demand
One manufacturer stated high demand when product brought to market

Drivers:
Fleet CO2 and sustainability targets, resilient supply chains

Standardised metrics and scope that enable clear comparison of recycled content or other sustainable
material use between manufacturers, with clear audit trails/verification.

Questions:

T3-3: is there any evidence of users/OEMs/fleet operators willing to pay a premium or accept other trade-
offs for sustainable materials included in tyres?

T3-4: is there demand from consumers/fleet operators for durability or information on lifetime or abrasion on
tyres in the EU?

T3-5: are there [é ] consumer preferences for certain ways to share this information (e.g. metrics, label)?

f VItO #83

SHM1_Tyres
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Other Legislation affecting use phase

Direct tyre regulations
UNECE Regulation No. 117, EU Energy Label
Retreads: UNECE Regulations No. 108 (C1) / No. 109 (C2/ C3)
Indirect regulations apply to vehicles
(EU) 2024/1257: Abrasion limits (Euro 7)
(EU) 2019/631: CO2 fleet standards for cars and vans incentivize OEMSs to improve RR

(EU) 2019/1161: Clean Vehicles Directive public procurement in operator fleets support buyer
demand for lower RR

UNECE Regulation No. 51: Pass-by noise

Rules on in-use compliance, waste phase, and national conditions
Tyre pressure management systems, Road Worthiness Package (2014/45/EU)
National traffic laws vary by country on minimum winter tread depth, maintenance etc.
EoL addressed by ELV Directive, national EoL Tyre (ELT) legislation
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Market buyers

OEM tyre sales (ca. 25% market)
OEM Fleet/vehicle level legislation supports tyres with lower rolling resistance / longer range
Best performance for their vehicle specifications

Replacement tyre sales (ca. 75% market)
When tyres need replacement, price is strong driver
30% follow tyre f i t &deice,018% follow manufacturer advice replace with same tyre (Apollo, 2025)

Fleets (commercial or public)
Public procurement energy or CO2 targets, higher interest in total cost of ownership metrics

Retreading of C3 higher interest for buses, heavy duty vehicles -> leasing of tyres as a service here
also possible.

Question:

T3-2: what typical share of tyre market sales are fleet operators and do a large share follow green
procurement criteria or apply certain total cost of ownership metrics?
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: Tyre component performance: rolling
N Regul No. 117 . : :
UN Regulation No resistance, wet grip (C1/C2/C3), snow grip

TeSt Stan d ard S (Annex methods) (C1/C2/C3), external rolling noise
_ Rolling resistance measurement (single-point
150 28580:2018 test, correlation) for C1i C3
SAE 11269 Laboratory rolling resistance measurement
Wh a t cowered on safety/performance: Sjrﬁ_ml methotd; thod to infer roll
rolling resistance (ISO 28580; UN R117), reii;i;nzzas SRITENELIEET AEHTEie
wet/snow grip Specificat :
T _ pecification of test tracks for measuring
external noise (ISO 10844/13325; UN R51), ISO 10844:2021 vehicle and tyre sound
TPMS (UN R141), (&6 TG Coast-by methods for tyre-to-road sound
endurance/high-speed (ISO 10191), ' emissions

approvals incl. retreads (UN R108/109), UN Regulation No. 51 Vehicle-level pass-by noise limits and test

part-worn guidance (voluntary AFNOR T47-749), E)/roc_:f;dures ilitios of 1)
: erifying capabilities of passenger car

early abrasion lab method (ISO 22638) ISO 10191:2021 tyres (endurance, bead unseating, plunger

energy, high-speed)

Gaps that limit circular outcomes in the use phase Tyre Pressure Monitoring Systems (TPMS)
Durability inf - UN Regulation No. 141 .
urability information performance/verification
Events during use phase relevant for retreadability _ Generation and collection of tyre and road
. L ISO 22638:2024 : . .
Harmonised re-use criteria for part-worn tyres wear partl_cles (TRWP) in a lab road simulator
Tyre-specific maintenance information UN Regulation No. 54 Com.mermal veh!gle tyre approval
requirements (capability tests)
U1\ SETe Rl Tale Lo I N oM KIS IWA Approval of retreaded tyres (C1 and C2/C3
& VIt o No. 109 respectively)

AFNOR T47-749 Voluntary French standard on part-worn tyres.
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Durability

In-use durability information:

No standardized disclosure of expected tread life range under defined duty profiles
(passenger, LCV, HDV)

A w o-tyra wet g r iisgpeéing introduced/updated in UN No. R117, reducing safety risks at
end-of-life, but other performance metrics over lifetime (RR, noise) not yet addressed.

The US uses Treadwear markings, but the test process is not well-suited to EU driving
conditions.

Question:

Could new test standards under Euro 7 on abrasion be used as a proxy for durability, e.g.
iIn EPREL?

7& vIto 467 vito.be



Retreading

SHM1_Tyres

Retreads mainly done for C3 market at current time. Proposals for retreading label for C3
tyres from industry indicate that there are differences in tolerances for re-treads.

Rolling Resistance Coefficients

Label for new tyre

Label for retreaded tyre

RB 4,
5176 o6
6.1~7
RC 6.1~7.5
RD >=7.6

Threshold new 7.5

Sou[Ee: ETRTand BIPAVER 20pPoposal
>~ VIO

Testing by IDIADA study (2024) shows that
different processes, tread compounds and
casings affect the retread range for noise, wet
grip and rolling resistance.

PROCESS
17%

Rolling resistance:

CASING
54%

# 88 vito.be

Source: |DIADA study (2024)



http://www.retreadedtyrelabel.eu/app/download/14705741027/IDIADA%20review%20study%20of%20industry%20proposal.pdf?t=1726645435

SHM1_Tyres

Retreading

If rolling resistance varies, then this also impacts use phase in second life i may need to
weigh up material savings vs. energy consumption.

We understand that market for C3 retreads is established, but C1 or C2 has lower
consumer acceptance and high competition from budget tyres.

Questions:

T3-8: are market conditions the key limiting factor to increasing retreading, or high
rejection rates / non compatibility of tyres for retreading processes? What are the top
causes of casing rejection today that could be mitigated by use-phase information or
maintenance prompts?

What simple, non-invasive signals would most improve casing sorting for retread (e.g.,
count of pressure-underinflation events, overload events, record of puncture repairs)?

Could a standard set of on-tyre markings or a simple handover tag at tyre replacement
capture the essentials for retread decisions? What should it include?
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Part-worn Tyres

When tyres removed from vehicle they may enter the second hand market if in good shape.

Stakeholder feedback: 1 in 5 tyres removed is viable for re-use, 1 in 20 >4mm tread
remaining.
Estimate UK: 10% of tyre sales are second hand market, 5 million units.

Standards:
Part-worn tyre standard in France AFNOR T47-749 is national/voluntary

No EU-wide criteria for i #far-tontinued-u s ensepections and marking after repairs.

Question:

T3-10: would more harmonised rules on re-use of tyres across Europe be supported? Could the
DPP support re-use markets to move into a more controlled/safer approach?
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Maintenance/User-oriented Information

Tyre maintenance, inflation and driving behaviour impact lifetime, abrasion and rolling
resistance.

UN R141 verifies Tyre Pressure Management System (TPMS) function, but no
user-facing pressure guidance (load-adaptive setpoints, seasonal adjustments) or for
accuracy/visibility of pressure information at point-of-use.

Can ESPR provide supporting information here, for instance in the EPREL database or in
a DPP?

Question:

How do consumers or retailers use EPREL data? If additional information relating to user
behaviour for specific tyres were added, would it be actionable?
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EolL Waste Management

EU Markets are in most countries (22) well covered by EPR and many collection systems
report very high (near 100%) collection rates.

Issues with illegal exports have been noted by ZARE Initiative in Germany, as well as
EuRIC position papers and an AECOM 2022 study indicating major exports of shredded
or whole tyres to EoL processing outside Europe, e.g. 0.43 Million Tons to India in 2019.

Many of these exported tyres may end up in unacceptable treatment facilities, based on
available local infrastructure.

Questions:

T3-6: Are tyre collection rates for Cl, C2, C3 the same? Are the collection
rates/pathways for bicycle, motorcycle, agricultural, industrial and off-the-road
tyres similar?

Are exported tyres EoL tyres destined for treatment or for re-use?
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Possible Ecodesign measures (1)

Minimum performance safeguards: Guarantees that any material targets
(recycled/renewable content, abrasion) do not compromise wet grip and rolling
resistance (anchored in UN No. R117 minima).

Criteria that support safe re-use of tyres across the EU.

Standardised metrics and scope that enable clear comparison of recycled content or
other sustainable material use between manufacturers, with clear audit trails/verification.

Abrasion performance or durability class/information: a standardised, easy-to-read
iIndicator once UNECE methods are ready could signal reduced tyre wear particles (and

imply durability).

7& vIto 04 vito.be



SHM1_Tyres

Possible Ecodesign Measures (2)

Inclusion of information requirements and/or more complete information in the EPREL
database (or DPP) that allow better comparison between tyres and support user
behaviour, such as material/abrasion indicators and maintenance guidance.

Support to public procurement measures that increase the market share of retreaded and
higher-label tyres within the EU

Encouraging a shift in fleet management and car-sharing sectors towards practices that
support the use of retreaded tyres and other circular economy solutions.

A DPP may support providing information on use phase/lifetime events that support
reuse and retreadability options.
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Questions overview

T3-3: is there any evidence of users/OEMs/fleet ogerators willing to pay a premium or accept other
trade-offs for sustainable materials included in tyres™

T3-4: is there demand from consumers/fleet operators for durability or information on lifetime or
abrasion on tyres in the EU?

I'I'?O-SI:),)are there [é ] consumer preferences for certain ways to share this information (e.g. metrics,
abel)”

T3-2: what typical share of tyre market sales are fleet operators and do a large share follow green
procurement criteria or apply certain total cost of ownership metrics?

Could new test standards under Euro 7 on abrasion be used as a proxy for durability, e.g. in EPREL?
T3-8: are market conditions the key limiting factor to mcreasm? retreading, or high rejection rates / non
compatibility of tyres for retreading processes? What are the top causes of casing réjection today that
could be mitigated by use-phase information or maintenance prompts?

What simple, non-invasive signals would most improve casing sorting for retread (e.g., count of
pressure-underinflation events, overload events, record of puncture repairs)?

Could a standard set of on-tyre markin%s or a simple handover tag at tyre replacement capture the
essentials for retread decisions? What should it include?

T3-10: would more harmonised rules on re-use of tyres across Europe be supported? Could the DPP
support re-use markets to move into a more controlled/safer approach?

T3-6: Are tyre collection rates for C1, C2, C3 the same? Are the collection rates/pathways for bicycle,
motorcycle, agricultural, industrial and off-the-road tyres similar?

Are exported tyres EoL tyres destined for treatment or for re-use?
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The objective of MEErP Task 4 (Technology)

Objectives:

Inform base cases in Tasks 5 and 6 and provide Inventory data for Task 5 (Life Cycle
Assessment)
Description dyfeot he fiaverage

Production and distribution
Circularity and End-of-Life (EoL) aspects

Approach to data collection:

Literature research
Online stakeholder consultation (November/December 2024)

Interviews with various stakeholders
This workshop (first stakeholder consultation)

7& vIto 4100 vito.be



SHM1_Tyres

The naverag€3]ltyreo [ C1

AA typical tyre incl ui
different components, using more than a
hundred primary raw m

e 1 NI eeITe
R ke v A R O 101
IRAEES |

Rubber compound Reinforcement
%2)
c o
s g o 0w oc| n
NI 136 1T G 7 2 ERT Us ¢4 0 s NT ¢ bl 0
218 5= gl 2|~ T Q@
96RGG alc = = GEJ D = Q g
T g2l gel L OR 03: m%: N o 7)) (o))
! o 2 11 g] @ +— I—
7130 at 7 N Criss ° S C(LL ‘5 8 7))
96 ¢ ° > bt
—7 VIGOR 1 H a
7TNEIGIROT )
P IREn YL RLY Tyres are among the most complex

mass-produced composite products

- require fine tuning

- design and material selection will
significantly influence performance

Own graphic based on (Ghoreishy, 2008; Sensor Products In, n.d.)
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The Nnaverag€3ltyreo [ C1

EU tyre labelling (Regulation (EU) 2020/740 )

UNECE Regulations No. 30 and 54

i—» speed rating

load rating

Own graphic. Tyre pictogram created by Sora (OpenAl, 2025)
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The naverag€3]jtyreo [ C1

Tyre dimensions

C1 tyres C3 tyres

_ _ Models placed on 360 Models placed on
350 . market (2020-2024) ¢ market (2020-2024)
340
3000
15000 : [
300 320
2500
— — [ ]
= 4000 £ 300
E £
= 250 = L | o . 2000
=, 3280
s 3000 2 i T .
v o o ° . o 1500
| .
s S 260
T 200 2000 i . *
240 3 ® 1000
o o
150 1000 220 . 500
200 ®
12 14 16 18 20 22 24 16 18 20 22 24
Rim Diameter [inch] Rim Diameter [inch]

Own evaluation based on data from the EPREL database (European Commission, 2025a)
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The Anaverag«€3ltyreo [ C1

Weight in kg
0 20 40 60 80 100 120 140 160
C1 tyres = Range: 4.5-29.4 kg; Average: ~10 kg
C2 tyres o Range: 6-45 kg; Average: ~13 kg

C3 tyres —

Range: 18-148 kg; Average: ~55 kg

f VItO Own evaluation based on various sources.
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The naverag&€3]ltyreo [ C1
= textiles

Bill of Materials
m natural rubber

other additives/
agents

m synthetic rubber

carbon black/silicam=s

f vito #105 vito.be

Normalised tyre composition. Own evaluation based on various literature sources.
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Nnaverag&€3]ltyreo [ C1

SHM1 Tyres

./ .c |/ c2 | .t

Wet grip

Fuel
Efficiency

Ext. rolling
noise

f vito

Status2
B-C (75 %)

C-D (85 %)

B (90 %)

Trend (10 &

slight
improvement

distinct
improvement

little
Improvement

Status?
B-C (75%)

C-D (90 %)

B (95 %)

# 109

Trend (10 & Status?
slight B-C (90 %)
improvement

distinct C-D (80 %)
improvement

little A (30 %)
Improvement B (70 %)

Trend (10 &

slight
improvement

slight
improvement

little
Improvement
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The Aaverage tyref

Tyre abrasion
(most in the range of 50 T 100 mg/km/t)

140
[e]
120
o
€ 100 T 0
ERr| > T
g 8 g x T
o X 28 X
S 60 l =
9 o
_% 40 o
20
0
205/55R16 215/55R17 205/60R16 225/45R17
summer tyre summer tyre winter tyre winter tyre
n=51 n=16 n=16 n=16
205/55R16 225/40R18 205/55R16 215/55R17
all season tyre summer tyre winter tyre winter tyre
n=16 n=18 n=12 n=16

Own evaluation based on data from ADAC (ADAC, 2025b)

share of tyre models

Mileage:
C1 tvres: 25-65.000 km (95 % of tvres tested)
25% 3% 23%
20%
16%
15%
11%
10% 9%
5% 5%
5% 4% 4%
= | l l |
o
o S S
ﬁgﬁg beQQ ,,;o @ bfo fow ng (.00 g)b 7@@96
& & § $ & $ & &
DA N W R A

Forecasted mileage

Own evaluation based on data from ADAC (ADAC, 2025a)
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T h eavekage tyref

Load capacity

Speed rating

Lateral acceleration

(Internal) noise, vibration, harshness

Handllln.g | nherent trade-offs — s Best (not yet) available
Durability and mileage technologies?
Abrasion

Special features (RFT, TPMS etc.)

+ Characteristics covered by the EU-label
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T h eavekage tyref

Are we correct in concluding that the concept of best available technologies is not
applicable to tyres, given the inherent trade-offs?

The longevity of products is a core topic in ESPR. From your perspective, how could
mileage be meaningfully incorporated into the ESPR framework without compromising
safety or other performance aspects?

fb vito #112 9 vito.be
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Overview

tyre pool
A
___________________ I
preparation for reuse retreading
Civil engineering,
> public works &
EoL treatment ] backfilling
\ 4
< Mechanical recycling steel
mills
31 granulated L 4 :
treatment rubber rubber (filler
waste-to- oy R or functional
energy Kilhs { { component
pyroylsis d‘?"”‘,‘ reclaiming carbon black tyre pro-
canization material (rCB, sCB) duction
o feed-
energy stock
> other
post-treatment its
duction

Own graphic




Preparation for reuse

@

A 4

Inspection

ﬁ N
Buffin (0

l
&

Repair and
prepavration

&

A

@

Cold cure

Hot cure

retreading @

BT s

retreading ﬁ@
Final
! inspection
v

Own graphic

<&

Retreaded
tyre

SHM1 Tyres

Mainly applied for C3 tyres, airplane tyres,
OTR tyres.

Challenges:
requires sturdy carcass
economic efficiency
multitude of dimension (esp. hot retreading)
acceptance / public perceptance

Opportunities:

reduced material/ energy consumption/
waste in comparison to new tyres

reduced environmental footprint
alignment with circularity principles
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EoL treatment
Focus: Pyrolysis

—

Pre-treatment Pyrolysis ' - -

post-treatment
B Steel ¢ > >

AEmerging technology (fAlimited to hundred thou
A Requires mechanical comminution (including sorting)

A Requires homogenous input

A Relatively complex process

A Yields products that are potentially suitable for tyre production

f VItO #120 vito.be

Chemical
feedstock

Own graphic
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EoL treatment

Li-lon Batteries from TPMS Can cause fires

Can infiltrate/damage
aggregates; even cause fires Mainly relevant for
— mechanical recycling/

re-treatment R
eps o? r‘?fluffc

Gel from self-sealing tyres

Foam from silent tyres | ncreases shajr

Reinforcing materials (aramid

fibres, high steel content) Can damage blades

Mainly relevant for
pyrolysis

f vito #121 vito.be
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Alternative materials

Recycled/recovered materials Bio-based/renewable materials

—— : <
Micronised vulcanised rubber powder (<450 Bio-based synthetic rubber

pm)

Devulcanised rubber Bio-based butadiene

Recovered carbon black (rCB) Natural rubber from Guayule

Sustainable carbon black from TPO (sCR) Natural rubber from Dandelion

Tyre pyrolysis oil (TPO) Fig tree milk

-PET yarns Medium-chain-length polyhydroxyalkanoates (mcl-
PHA)

PET cords Bio-oils (vegetable oils, e.g. palm, soybean, castor,

sunflower, linseed, rape seed oils)
Rice husk ash

Biochar and biowaste-derived silica
Bio-based carbon black (e.g. tall oil or bio-feedstock)

Bio-based PA56 (from e.g. starch, straw, and corn)
Lyocell fibre
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Preparation for reuse / EoL treatment

What are your expectations for how the ESPR could support a more
resource-efficient and circular approach to tyres & particularly regarding:

the introduction of certain tyres / tyre modifications
retreading

pyrolysis

Given that the introduction of A a | t e r nmaterials i g/rés yields (significant)
Improvements in the overall environmental balance of tyres:

Which opportunities and challenges do you see for its implementation under
ESPR?

Which system elements / policy tools could support alternative materials i 9
e.g. targets, economic incentives, certification labelling systems etc.

Which approach could be feasible to monitor the fulfilment of targets?

f VItO #123
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Definition of Base Cases - Recap

AScope

AMarkets

AUsers

ATechnologies

AEnvironment
AEconomics

ADesign options

AScenarios

Ito

} qeeeae

ATask 17
ATask 271
ATask 37
ATask 4 71
ATask 57
ATask 6 T

ATask 71

Scope
Markets
User

Technologies

Environment & Economics

Design options

Scenarios

#128

SHM1_Tyres

a base caseis a or a
Atypical product o used
assessing the environmental impacts,

energy efficiency, or other sustainability

features of a product group.

- Definition of Base Cases
(BC) representing the
average product on the
market in terms of
resources efficiency,
emissions and functional

*-- performance
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Task 1 conclusions - Recap

For tyres, the following aspects identified that could be in focus of potential ESPR legislation:
The use of renewable, sustainable and recycled materials in the production of tyres;
SoC (Materials and substances) used in tyres with a negative impact on the waste management of tyres;
Retreadability of tyres;
Recyclability of tyres;
DPP: Provision of information on tyres to various stakeholders in association with above aspects.
The inclusion of certain tyres in waste management may influence the composition of
secondary materials A current open scope i exclusions could be considered later.

Significant data gaps beyond C1, C2 & C3, affecting ability to regulate certain products in short term.

The base cases for analysing life cycle impacts and life cycle costing in later tasks of this study, will
thus focus on C1, C2 and C3 tyres.
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Base Case definition

3 main Base Cases aligned to the three main tyre classes as average products
(assume retreadable baseline for the record).

C1: passenger car tyres

C2: busses, commercial vehicles and their trailer
symbol O ONO
C3: busses, commercial vehicles and their trailer

i ndex 0121 and speed symbol O 6Mb
Separate base case: Retreaded tyre in C3 (with extrapolation to C1/C2 if feasible).

Other aspects to be addressed through Design Options (e.g., retreadability)/ or
Sensitivity Analysis: i.e., recyclability and/or retreadability of noise reduction features
and self-sealing features

Assumptions regarding the main characteristics presented under task 5
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Understanding of the assignment

MEErP Task 5: LCA and LCC
Life Cycle Assessment (LCA): to calculate the environmental impact of each base case of tyres
Life Cycle Costing (LCC): to calculate costs of each base case over the life cycle including possible
repair/refurbishment actions
Task 5 will thus provide an overview on the environmental impact and lifetime costs of the base cases and will enable
the assessment of design options in Task 6

MEErP Task 6: Design options
Identification of design options (Task 6) related to material efficiency aspects such as:
increased reparability,
increased durability,

increased recyclability or
aimed at promoting the reuse of secondary raw materials and/or components

To determine the environmental impact (through LCA) and the costs (through LCC) of each design option
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LCA and LCC
Life Cycle Assessment (LCA)

A Calculates the environmental performance of a product or process over its entire life cycle

A Typically takes into consideration the full life cycle of a product, from material extraction through
manufacturing, product use, and until end-of-life

A Ilmpact categories are a way to quantify the potential negative effect on the environment,
e.g. global warming (CO,-eq emissions) or water use

Manufacturing Distribution

Impact category examples

Particulate
“matter

f VItO #134
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LCA and LCC
Life Cycle Costing (LCC)

A LCC calculates all costs (e.g., purchase, operation, maintenance, disposal) over the p r o d uife tydes

A LCA and LCC share the same life cycle stages, allowing integration for sustainability assessments that
consider both environmental and economic factors.

End-of-life

Manufacturing Distribution

Cost of a Cost of use,

maintenance
tyre .
& repair

A LCA and LCC combined make more informed decisions possible by balancing environmental and
financial sustainability.

f vito #135 vito.be



Methodology

The LCA/LCC will be conducted per base case of tyres (Task 5) and the potential ecodesign
options (Task 6)

PEF-aligned LCA study to perform the LCA:

Ecoinvent database (version 3.11) will be used

EcoReport Tool will be used for the LCC

f VItO #136
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Data needs

The results of the LCA/LCC are only as good as the data used to perform the study
The main data-needs include the following per base case:

LCA LCC

A Bill of materials A History of annual sales

A Manufacturing information A Yearly EU production volumes

A Transport information A Product prices

A Energy and Fuel uses during A Repair & maintenance costs
service life A Weibull shape parameter

A Maintenance and repair parts

A End-of-life
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A good LCA needs good data

Data collection
The data for the study will be obtained through:
Consultation with stakeholders (primary data)
Literature (preliminary mapping)
Assumptions/Expert judgement

The above-mentioned data sources are included in the T1 7 4 report

l't is I mportant to receive stakeholdersodo inpt
the representativeness of data sources for the LCA study
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Development of base cases

As mentioned in the previous presentation on the Base Cases definition, four base cases for tyres
are:

C1 tyres
C2 tyres
C3 tyres
Retreaded tyres (C3)

f VItO #139
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LCA T Mass of 1tyre per base case

C1l 8.2
C2 15.5
C3 64.1
Retreaded (C3)* 64.7

* Namely, after one retreading

TO STAKEHOLDERS

Please provide feedback on the data.
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LCA - Raw materials (%) for the Base Cases

o e Retreaded (€3
%

T Material L% L%

Natural Rubber 17.2
Synthetic Rubber 24.8
Silica 13.2
Carbon Black 17.2
Zinc oxide 1.5
Sulfur 1.2
Plasticizers and other

” 8.2
additives
Steel 12.3
Textiles 4.4

QUESTION

Difference between sources for silica % value in
C1 base case:
A Can you provide your feedback on this matter?

f vito

19.1
24.1
7.3
20.3
1.9
1.3

10.0

12.0
4.0

20.2 32.4
22.8 14.4
6.4 3.9
19.1 20.3
1.7 2.0
1.1 1.2
10.1 4.8
12.5 20.8
6.1 0.0

SHM1_Tyres

Per Kg of tyre

0.097
0.84

0.47

TO STAKEHOLDERS

Please provide feedback on the data.

# 141

vito.be



SHM1_Tyres

LCA - Transport of Raw materials

Transport (Km)

Mainly from Indonesia, Malesia and Cote

Natural Rubber d'lvoire Sl - L5
Synthetic Rubber Mainly from Europe Truck
Silica - PEF distance PEF
Carbon Black Mainly from Europe Truck
Zinc oxide - PEF distance PEF
Sulfur - PEF distance PEF
Plasticizers and other i PEE distance PEF
additives

Steel Mainly from Vietnam and China Ship T Truck
Textiles Mainly from China Ship - Truck

TO STAKEHOLDERS
Please provide feedback on the information reported.
f vIto #142 vito.be




LCA - Manufacturing

Utilties

Diesel

Electricity

Light fuel oil

Liquefied petroleum gas
Natural gas

Petrol

Supplied heating
(purchased steam)
Supplied heating (coal)
Supplied cooling
Compressed air
Process water

f vito

kgltyre
kWh/tyre
kgltyre
kg/tyre
MJ/tyre
kgltyre

MJ/tyre
MJ/tyre
MJ/tyre
m3/tyre
kg/tyre

Negligible Negligible
8,0 63,0
Negligible Negligible
25,9 203,1

; Not available
11,5 89,9
6,0 47,1
46,6 365,4

TO STAKEHOLDERS

Can you provide manufacturing data for C2 and
feedback on the rest of the data?

# 143
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Retreaded (C3)

kKWh/Kg tyre

Kg/kg tyre

6.64

0.0167
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LCA T Manufacturing: Waste

Rubber
Textiles
Steel
Wastewater
Other waste

f vito

kg/kg tyre
kg/kg tyre
kg/kg tyre
kg/kg tyre
kg/kg tyre

Per Kg of tyre

0.0003
0.004
0.0004

0.007

No literature Uo7
data: U2
s 0.027
extrapolation )
based on C1 0.000054

TO STAKEHOLDERS

If you have data regarding waste, please provide your input.
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LCA T Manufacturing: Other direct emissions

(namely, those emissions that do not originate from energy consumption
processes, e.g., combustion of natural gas or other fuels)

All base cases

Other direct emissions Per Kg of tyre

A Are there direct emissions that are not the results of the combustion of natural gas and/or
other energy sources/fuels used during the manufacturing process?

TO STAKEHOLDERS

If you have data regarding direct emissions that do not
originate from energy production processes, please provide
your input.
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LCA - Packaging of final product

Packaging inf

Cl
C2 Packaging is not typically considered as they are delivered/sold
C3 without packaging

Retreaded (C3)
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LCA - Distribution

SHM1_Tyres

All Base Cases

Aircraft
Cargo ship
Train

Van

Truck 3.5 -7t
Truck 7-16t

Truck 16-32t
Truck >32t

f vito

1500

TO STAKEHOLDERS

Please provide your input if you
disagree with this assumption

Assumption of distance from manufacturing site
to user
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LCAT Use phasei C1

Parameters for Energy use consumption Value

Rolling Resistance coefficient (Kg/ton)
Reference Service Life (Km)

Tyre Wear Loss (Kg)

Outer Radius (cm)

Seat Radius (cm)

Tread Depth (cm)

Treadwear Indicator Height (cm)

Tread Length (cm)
Density (g/cm?®)
Contact Width (cm)
Void ratio (%)

8.4
40000
1.6
31.6
20.3
0.8

0.2

196.1
1.2
15.8
29

Fuel consumption Value*

Petrol (litre/100 Km) 7.1

Direct emissions Value

Microplastics (Kg) :

SHM1_Tyres

A Utilised by the PCR guidelines
for the calculation of the energy
consumption due to rolling
resistance and acceleration
resistance

TO STAKEHOLDERS

Please provide your feedback

*Value obtained from https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52024DC0122

# 148
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LCA T Use phasei C2 SHM1_Tyres
C2

Parameters for Energy use
consumption
Rolling Resistance coefficient (Kg/ton) 8.7
Reference Service Life (Km) 40000 - 70000
Tyre Wear Loss (Kg)
Outer Radius (cm)

Seat Radius (cm)
Tread Depth (cm)

Treadwear Indicator Height (cm) Not available

Tread Length (cm)
Density (g/cm?®)
Contact Width (cm)
Void ratio (%)

Fuel consumption Value*

Diesel (litre/100 Km) 6.3 TO STAKEHOLDERS

Direct emissions Value Can you provide inputs on the use

PM 2.5 (Kg) phase related data for C27?

PM 10 (Kg) Not available # 149 V|t0be

,Micr0p|astics (Kg) *Value obtained from https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX:52024DC0122




LCAT Use phaseil C3

SHM1_Tyres

Parameters for Energy use Value
consumption
Rolling Resistance coefficient (Kg/ton) 5.3
Reference Service Life (Km) 253.410
Tyre Wear Loss (KQ) 12.3
Outer Radius (cm) 50.6
Seat Radius (cm) 28.6
Tread Depth (cm) 1.7
Treadwear Indicator Height (cm)
0.2 TO STAKEHOLDERS
Tread Length (cm) 312.7
Density (g/cm?) 1.1 Please provide your feedback
Contact Width (cm) 26.8
Void ratio (%) 16
Fuel consumption

Diesel (litre/100 Km) 6.3
PM 2.5 (Kg)** 0.15 *Value obtained from https://eur-lex.europa.eu/legal-
PM 10 (Kg)** 0.49 content/EN/TXT/?uri=CELEX:52024DC0122 _
Microplastics (Kg) - #150 vito.be
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LCA T Use phase i Retreaded (C3) SHML_Tyres

Retreaded (C3)

Parameters for Energy use consumption

Value

Rolling Resistance coefficient when newly retreaded (Kg/ton)

Reference service life before retreading (Km)

Extended Service Life after one retreading (Km)

Tyre Wear Loss (Kg)

Outer Radius (cm)

Seat Radius (cm)

Tread Depth (cm) Not available

Treadwear Indicator Height (cm)

Tread Length (cm)
Density (g/cm?)
Contact Width (cm)
Void ratio (%)

TO STAKEHOLDERS

Diesel (litre/100 Km) 6.3

: — | Can you provide inputs on the use phase
related data for Retreaded (C3) tyres?

PM 2.5 (Kg)
PM 10 (Kg) Not available #151

Microplastics (Kg) *Value obtained from https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX:52024DC0122

vito.be
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LCA T End-of-Life (All Base Cases)

WESIGCRIGCEURNERIS %

Material recovery 55
Energy recovery 42
lllegal landfilling 3
End-of-Life scenarios that will be modelled: TO STAKEHOLDERS

A Do you have figures related to the % waste
A Mechanical recycling streams for each base case (i.e., C1, C2, C3 and

A Pyrolysis retreaded tyres?)

A Incineration with energy recovery
A Landfilling
A Retreading

f VItO #152 vito.be



LCA T End-of-Life: MECHANICAL RECYCLING Srivires

Utilities/Materials per Kg tyre

End-of-life tyres 1

Electricity (kwh) 0.3

Water (L) 0.3

Natural gas (m?3) 0.002

Heavy fuel oil (Kg) 0.00004

Diesel for on-site vehicles (L) 0.005

Steel (for steel blades) (Kg) 0.0006 TO STAKEHOLDERS
Lubricating oil (Kg) 0.00002

A Please provide feedback if your figures do not

, align with the data shown and if there are any
Sand and gravel (to landiill) (Kg) 0.004 missing process (data) inputs and outputs

Steel fraction (Kg) 0.2
Textile fraction (Kg) 0.09
Rubber granulate fraction (Kg) 0.75
Wastewater (Kg)

Other direct emissions*

*Other emissions that are not emissions deriving

f VIto from the combustion of energy sources/fuels used #153 vito.be

during the end-of-life treatment process



LCA i End-of-Life: PYROLYSIS (1/2)

A For the pre-treatment step, data will be taken from the mechanical recycling process.

Utilities/Materials Per Kg rubber into pyrolysis

Rubber (Kg)

Nitrogen (Kg)

Electricity (kwh)

Water (L)

Lubricants (Kg)

Heavy fuel oil (Kg)

Ancillary materials

Chemicals (sodium sulphite, NaOH)

Natural gas (m3)

f vito

1
0.2
0.9
1.9
0.00001
0.00018
0.002

0.005
0.06

# 154
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TO STAKEHOLDERS

A Please provide feedback if your
figures do not align with the data
shown and if there are any missing
process (data) inputs and outputs
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LCA i End-of-Life: PYROLYSIS (2/2)

Pyrolysis gas (Kg) 0.2
Carbon black (Kg) 0.35
TO STAKEHOLDERS

Pyrolysis coke (Kg) 0.5

Pyrolysis oil (Kg) 0.4 A Please provide feedback if your figures do not
Wastewater (Kg) 4.4 align with the data shown and if there are any

missing process (data) inputs and outputs

Sludge (Kg) 0.009

Water vapour (Kg) 0.6

Steel (KQ) 0.002

*Other emissions that are not emissions deriving

f VIto from the combustion of energy sources/fuels used # 155 vito.be

during the end-of-life treatment process
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LCAT End-of-Life: INCINERATION WITH ENERGY RECOVERY

Ground tyres (KQ) 1
Ammonia (Kg) 0.001 TO STAKEHOLDERS
Natural gas (MJ) 0.05

A Please provide feedback if your
Activated carbon (Kg) 0.0005 figures do not align with the data
shown and if there are any missing

Tap water (Kg) 0.8 process (data) inputs and outputs
Electricity (MJ) 0.4

Electricity (kwh) 1.45

Heat (MJ) 0.013

Fly ash and scrubber sludge (Kg) 0.02

Other direct emissions*

*Other emissions that are not emissions deriving

f VIto from the combustion of energy sources/fuels used #156 vito.be

during the end-of-life treatment process



SHM1_Tyres

LCA T End-of-Life: LANDFILLING

A Ecoinvent dataset will be used to model the illegal landfilling
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LCA T Data availability per life cycle stage

C1l X X X

X X
C2 X Not available X Not available X
C3 X X X X X
Retreaded (C3) Limited Limited X Not available X

Further stakeholder input valued

LCA data:
C2 tyres: missing data for the production and the use phase life cycle stages.
Retreaded tyres: limited data for raw materials and production stages, further input would increase data representativeness.
Retreaded tyres: missing data for the use phase life cycle stage.
Manufacturing, waste production: data extrapolation will be performed for waste data of C2 and C3 tyres from C1 tyres.

Manufacturing, other direct emissions: if there are other direct emissions (i.e., emissions that do not originate from the combustion of
energy sources/fuels used during the production process), please provide your feedback.

All base cases i End-of-life scenarios: same data inputs and outputs will be used for all base cases, unless other data is provided.
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LCC - Datapoints
I I A

Latest annual sales (2024) (million

258.7 Data taken from Task 2
units)
Average expected lifetime (years) 5 3 3 2-10 Data taken from Task 2
Erl]Jit:;ileS EIE RS (022 (e 257 23.1 10.4 Not available Data taken from Task 2
Assumed purchase price (in EUR, 388 116 410 285
excl. VAT) (217 755) (381 194) (1207 700) T =

Data taken from Task 2 - (Assumption:

Fuel rate (EUR/liter) 1.563 1.433 1.433 1.433 petrol for C1 tyres, and diesel for C2 and C3

tyres)
Number of priority parts for repair Assumption: product consists of 1
and upgrade component
Assumption: limited literature, average

Weibull shape parameter 1= numbers based on literature.

A Can you provide a more specific average expected lifetime for retreaded

tyres? TO STAKEHOLDERS

A Can you provide EU sales and trade data for retreaded tyres?

A Broad range for the Assumed purchase price. Can you provide some A Please provide feedback on the data
feedback on the average number calculated?
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LCC - Datapoints
B S N T o

Repair and maintenance costs
(EUR/tyre)

Professional wheel alignment 45 (201 70) per operation Assuming the same prices apply to
all base cases, assuming 1 action

Professional tyre balancing 30 (201 40) per set s )
per tyre per lifetime, average prices

Plug repair 75 (5071 100) per plug kit
Patching/puncture repair 40 (301 50) per tyre

Installation costs (EUR/tyre) 122.5
Wheel change 35 (20 50) per tyre Assuming the same prices apply to
Tyre change with mounting and , all base cases, assuming 1 action
balancing o (U1 100 per i per tyre per lifetime, average prices
Adjust tyre pressure monitoring 12.5 (51 20) per tyre
system

TO STAKEHOLDERS
A Please provide feedback on the data.

A Repair and maintenance costs: please provide feedback on the total number of repairs per tyre per lifetime
for each of those actions (e.g., plug repair, patching repair, etc.)
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LCC - DatapOintS SHM1_Tyres

Further stakeholder input valued

LCC data:

Average Expected Lifetime T Retreaded tyres (C3): please provide a more specific datapoint.
EU sales and trades i Retreaded tyres (C3): missing data.

Assumed Purchase Price: wide price range, can you provide some feedback on the averaged data presented?
Weibull shape parameter: please provide some feedback.

Repair, maintenance and installation costs: please provide some feedback on the total number of repairs per tyre per lifetime for each of
those actions (e.g., plug repair, patching repair, etc.)
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Outlook: Next steps

Yifaat Baron, Daniel Hinchliffe 1
Oeko-Institut
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Next steps in the coming weeks

Further processing of results of consultations on LCA and on SoC

Feedback from stakeholders to confirm assumptions and close data gaps in tasks 1-4
and where relevant revision of report

Finalisation of data sets relating to the Base Cases in Task 5
Updated BoM, other product parameters outlined in Task 4
Realistic assumptions regarding the typical use and performance

Assessment of the A r difa performancefiof a tyre

f VItO #163
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Next steps in the coming weeks

Substances of concern: in the scope of ESPR
New Methodology developped by JRC (already applied in other service requests)
Key aspects:
Substances used/present in the product across the full life cycle
Intentionally and non-intentionally added substances
What substances come into contact with consumers
Substances that obstruct waste managements
Substances that affect the ability to use secondary materials
Etc.

f VItO #164 vito.be



Study schedule

SHM1_Tyres

Overall preparatory study duration: 03.2025 7 05.2026

Date (planned)

Event

March 2025 Start of the ESPR Preparatory Study and Impact Assessment support study on tyres

May 2025 Launch of the project's online platform and consultation questionnaire

June 2025 Start of consultation of registered stakeholders for inputs on the development of the MEErP Task 1-4 reports
(i.e. scope, market, users, technologies)

September 2025 Interim draft Task 1 to 4 reports disseminated for stakeholder comments

15 October 2025

First Stakeholder meeting on the MEErP Tasks 1 to 4

February 2026 (tentative date)

Interim draft of Task 5 to 7 reports for stakeholder comments

March 2026 (tentative date)

Second Stakeholder meeting on the MEErP Tasks 5 to 7

May 2026 Finalisation of the ESPR Preparatory Study

Conditioned*: launch of the Impact Assessment support study
July 2026 Conditioned*: drafting of Working documents for the Impact Assessment support study
August 2027 Conditioned*: finalising of the Impact Assessment support study, contractual end of the project

f vito
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Next steps
Draft MEErP Task 1-4 report available for download under et . s s s s
https://ecodesign- e
tyres.eu/sites/ecodesigntyres/files/downloads/espr _sr8 report taskl I———.

-4 2025 vl clean.pdf

Stakeholder feedback to MEErP Task 1-4 draft report and data to
be used for analysing base cases requested

- Deadline: 14 November 2025

- Please send the Feedback form back to ecodesign-tyres@oeko.de

Revised MEErP Task 1-4 report planned for end of March 2026
MEErP Tasks 5 and 6 starting now

Stakeholder registration still possible, please inform your network:
reqister as a stakeholder
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https://ecodesign-tyres.eu/sites/ecodesigntyres/files/downloads/espr_sr8_report_task1-4_2025_v1_clean.pdf
https://ecodesign-tyres.eu/sites/ecodesigntyres/files/downloads/espr_sr8_report_task1-4_2025_v1_clean.pdf
https://ecodesign-tyres.eu/sites/ecodesigntyres/files/downloads/espr_sr8_report_task1-4_2025_v1_clean.pdf
https://ecodesign-tyres.eu/sites/ecodesigntyres/files/downloads/espr_tyres_meerp_task1-4_feedback_form_0.xlsx
mailto:ecodesign-tyres@oeko.de
https://forms.office.com/e/QCPHqkWFzj

Thank you
very much for
your contribution!
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