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1. OESOdzi A @S adzY Y| NE

Background

Thisreportisthe first part ofthe Ecodesign for Sustainable Products Reguldi&8PR) study on
the product group tyresThe reportrepresents a interim draft of part 1 of the preparatory
study. It was carried out according to théMethodology for Ecodesign of Energy related
Product®2(MEErP) which follows a fixed structure of seven taskisat support gathering
sufficientinformation on the product groujn order to evaluatgotential regulationoptions. A
preparatory stug alsoaims to inform stakeholders and policy makers on the product group
itselfandonimportant aspects to beonsideredn assessmestunder ESPR

The current reporpresentdnitial findingsfor the first fourMEErPTasks Scope [Task 1)Markets
(Task 2),Users Task 3) andlechnologies Task 4) These tasks provide the information to

supportthe development obase cases for the followp MEErPTasks5 to 7, in whicha Life
Cycle Assessmenf{LCAaccording tahe Product Environmental Footprimhethodology will be
carried out(Task 5)substances of concern will be analyg@dsk 5)anddesign optiongTask 6)
and different policy scenariogTask 7gvaluated.The data and conclusions includedTasksl

to 4 do not represent decisions on final regulatory measures to be taBenSection3 for a

description of the MEErP methodology.

This study has beenconducted in consultation with stakeholders, wihave been involved
through online stakeholder consultatisnindividual interviews andh-personsite visits In the
first stakeholdemeeting taking place in October 2028he validity of the data obtaineso far,
as well as missing data points will be discussed with stakeholBershis purposequestions
for stakeholdersare highlighted throughout thelocument anda summary is available on the
ecodesign tyreproject websitedocuments sectiorhttps://ecodesigntyres.eu/en/documents

The research tearhasaimedto map and cover as many aspects as possiltieese tasksvithin
the project time constraintsTyres remain a highly compleomposite productAt thisstageof
the interim draft, some parts may therefore be incompletigput from stakeholdersvithin the
deadlines of the studigtherefore highly welcome andvill be used to revise tlsreport andthe
data used foMEErPTasks 5, 6 and as well as thempact assessment supporting study, should
the ECdecide to regulate tyres under ESARr an overview of the project timeline, see
https://ecodesigntyres.eu/en/projectplan.

In the past, Ecodesign preparatory studies strongly focused on energy efficiency; however,

following the revision of the Ecodesign Directive, ESPR now looks at additietetial
efficiencyaspects such as recyclabilitgircularity and repairabilityMany features of tyrebave
already been regulated within the EUfor some time including safety and performance
characteristicsminimum rolling resistance andonsumesfacinginformation, such as the EU
tyres labelThis preparatory study is one of the first to be prepared under the ESPR ragime
aims to identifyareas where Ecodesign measures may imptbeesnvironmental performance

1
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of tyres, bringing a stronger focus & yetunregulated aspectsuch agdesign for recycling,
retreading andmaterial circularity aspectstThe MEErPmethodologywas appliedto tyres
whereverpossible but flexibility was required in some areds address relevant aspectEhe
followingis a summary othe content andinitial key conclusions of each task

Task 1: Scope

In MEErPTask lexaminesexistingtyre classificationsgefinitions relevant regulations and ést
standards.

Tyres can be classified wariousways, but the most relevartlassificationsfrom aregulatory
perspectiveare C1 (passenger car tyres), C2 (light commercial vehicle tyres) and C3 (heavy
commercial vehicles tyres)assificationswhichare used in international tyreegulations These

form the basis for the EU tyre energy label. From a materials perspeocthey, tyre typescan

be of relevancegiven thatdifferent tyre types may enter simil@nd-of-life (EoL) processehhis

study therefore considers an open scope, aiming to gather data where possible on additional
vehicle tyre types beyond the categories of CC2 andC3, including bicycle, motorcycle,
agricultural and industrial or aircraft tyres where possible and relevant.

There aremany definitions already used in existing regulationshowever, they provide no
definition on material circularity aspectsSeveralsuggestions have been provided by ETRMA
which were used as a reference point in this study. These indlmes such aglurability,
retreading, etcVarious terms have been compared with additional sources revemiagme
casesg.g. withthe term recovery, room fofurther specification Gaps relating to how end of
waste criteria are defined for tyresere identified leading to potential confusian

Oncelegislationcomes into force aaninternationallevel it shallthen be transposed in EU law,
for example through EU type approvdkxisting laws cover a wide range of technical
performance requirements across vehicle typasd include performance and safety
characteristics, directions relating to repair and ymese characteristics, amongst others
Recent agreements at the international level aim to set limits on abrasion of; tyuesently,
testing standards are being defined and agremd which will form the basis for future
regulation under the EU EURO 7 regulation.

For endof-life (EoL)aspects, theWaste Framework Directive provides generic provisions for
tyres however, there is no sectospecific legislatiorat the EU level IndividualEU Member
Sates have implemented their own rulesvhich canlead to treatment challenges across
borders.Gaps were identified relating tonproving reuse, recycling, andptake of biebased
or recycled contentandcould support optimisinghe circularity of tyres.

A large number of x@sting test standardsave been listed whickupport implementation of
regulations and defining performance characteristittere gaps were found relating to
circularity. Due to the fact thathe potential of a tyre to beetreaded can only beassessedfter
theusephaseg/2 &Gl YRl NRa OdNNByifeée SEA&al (2 RSTAYS
on recycled content for other material streamntbere is not yet a standardised wayr&port on

recycled or sustainable materiebntent

al
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The functional unit proposed to hesed in further analysjg a tyreacross alits life cycle stages.

A standard tyre lifetimgexpressed asxpected mileage or kilometrageill be defined based

on the vehicle tyre to be analysed. Defining base cases for analysing life cycle impacts and life
cycle costing in later tasks of this study, could be limited to tyres of vehicle categories for which
sufficient data is available.

Task 2: Markets

InTask 2, data is compiled from various data soume&U production, trade and saJ@soduct
stock and market trendsThis is complemented bs range of consumer expenditure data
relating to pricing of both new and #teeaded tyres,jnstallation,maintenance ad repair and
end-of-life disposa

Data from Eurostat does not always supply a full picture, with some data entries nas#ireg
individual member state levelnd notbeingwell-aligned with the categories of C1, C2 and C3

At the EU level, ETRMA provides useful data on their share of the market, representing the major
European manufacturercd. 70%). This has been used tmiangulate and make inferences
aboutthe broader marketSome @ta was found on the categories of bicycle and motorcycle
tyres on which Eurostat oftenreports jointly, as well as agricultural and effe road tyres
(ETRMAand Eurostat

The CiAC3 tyres market in Europe is made up of approximateBpo2Z&leso Original Equipment
Manufacturers (@Ms) who sell the tyres with the vehicland 75% replacement saledriven

by consumerseU salesf C1, Cand C3 tyresogether are around90-95 % ofthe total tyres
sales on the EU marketith an annual sales growth showiagligttly increasingrend over the

last five years

The tyres production industry is highly competitive and this has led to increased automation in
production as well as siting of factories in regions with lower labour deglsist production takes
place inCentral and EastarEuropearcountriessuch as Romani#@olandand Slovakia, but also

in Southernmember stategMSs)such as Italy and Spaias well as in France and Germany
Most imports of tyres com&om Asia with China covering more than half of the imports in the
EUfor C1 and C2 tyres

The market is trending towards more reinforced tyres to support heavier velsaldsassUVs
andelectric vehiclegEVs)as well aslargeincrease in thevariabilityof dimensions and specific
models requested by OEMSs to complement the performance of their vehBletdget imports

from Asia are gaining an increasing market share in all segments, increasing competition and
making retreaded C3 tyres less attractive compared to new tyres for some consumers. These
tyres can also be more challenging to retread due to narrowieith and different materials

used in the casin@.he energy label has supportadbweringof rolling resistance (and henad

fuel consumption) over time.

More recentpremium tyreinnovations include noise reducing tynekich are of higher interest
for EV users, rufiat tyres (in the C3 segment), and sedfaling tyres.
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The onsumerprice datacan vary widely by price segmgbudget, medium and premium tyres)
and tyre class (G2 or C3)ut do not differ significantly among the M&hile the usual price
for a tyreranges from approximately EUR 20 to EUR B@lvendtyrescan cost up to several
thousand eurosespecially fothe C3 tyres clas®ata received from stakeholders put the price
of aretreadedtyre betweenEUR40to EURA00, with the C3 tyreBavingthe highestprice. The
EU Harmonised Index of Consumer Prices (HICR)draased steadilpver the past 10 yeays
being around 30% higher in 2024 relative to 2018®ther costs to consumers relate to the
lifetime of a tyre, i.e. installation and tyre maintenandastallation costvary between EUR 50
and 100

Data supporting regulations imost consistetly available for C1, C2 and C3 tyrealthough

trade data does not differentiate clearly between C2 and C3 tynefe motorcycle and bicycle
segment, data are inconsistently reported, sometimes combined and sometimes separately,
making comparisons difficulMoreover,based on the Eurostat data, tyres faircraft are not
produced in the E27. Finally, the production a@griculturaltyres in the EU is not significant,
while the production of other nomoad vehicle tyres is not reported by EUROSTAT. Only trade
data of nonroad vehicles are reported, but they are reported in the same figogether with
agricultural and forestry vehicle tyres, precluding their separation.

Task 3Users

Task 3of the MEErP requires a description of how the product group interacts with the
associated energy systeifiyres impact fuel consumption through the rolling resistariRelling
resistance coefficientand corresponding limitare set inUNECHERegulation Nal117, whichhave
been transposed at thBU levelby EU {pe approvalegislation (EU2019/2044 The limits have
increased over time, essentiayoviding the function of a typic&lcodesigmegulation. For this
reason the tyreshaveuntil now been the only product group to have Bblenergy label but no
accompanyindecodesigmegulation.

The rolling resistancds influenced by the rubber compound, theving behaviour and inflation

of the tyre, among other aspects. The energy lalss the rolling resistance coefficients from
UNECER117 to define energy label classes a proxy for fuel consumption from the tyre.
Meeting different performance requirements meaaddressing tradeffs in tyre production to
reach a tyre with best performance for a given application. For instarioesing rubber
compounda to reduce rolling resistancalso reduces the grip of the tyr&or this reason, the
energy label includes wet grip, rolling resistance and noise together with severe snow or ice
pictograms to support consumer choice between featuRsst consumer surveys on the energy
label indicate thatonsumersassigrhighest importance tsafety (wet grip,75.6 %), followed

by fuel consumption @0 %),indicatinglower importanceof external rolling noise @1 %).

In terms of environmental impactshé use phase tends to dominate lifgcle impacts of tyres

due to its impact on fuel consumptipmwhiletyre abrasion is a major source of unintentionally
released microplastics, estimated to contribute from about @hied to half of total
microplastics released into the environment. Most tyre particles end up in soil, a considerable
amount reaches aquatic environments via runoff, and a small fraction becomes airl#orne.
separatemapping of LCA studies on tyreasbeencarried outseparately from this reporto

4
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support the application of the PEF methodoldgyTask 5For this reasonniTask 3relevant
impactsare given usingesults from a few exemplayCAstudies to give an indication of the
environmental impact during the use phase.

User driving behaviours and tyre choice have a large impact on the lifecycle of tyres. Choosing
the right tyre for different conditions and outcomes impacts how well that tyre will perform,
and whether or not it may or may not have a high quality casing for retreading. Different driving
and maintenance behaviours can directly influence the lifetime of the tyre, the rate of abrasion
of the tyre, and whether or not the tyre will be 4€esable again at EoL. For instance, rapid
acceleration, undemflation, uneven (over)loading, poor alignment and lack of tyre rotation can

all lead to premature tyre wear.

User attitudes to sustainable materials in tyres have not yet been widely researched, however,
it can be assumed that consumers would expect tyre safety and functional performance to
remain within similar ranges or exceed that of tyres they currently use, without major changes
to pricing. It is conceivable that consumers nragpond to simple, trusted indicators (e.g., a
verified recycled content badge and an abrasion class) integrated into the existingHkzee!.
operators on the other hand are moraterested intotal cost of ownership {CQ, energy
savings, durability, retreadability, and maintenance impaktlste procurement criteria that
support retreadability and abrasion performance without impacting rolling resistance or wet
grip may be of interesSome initial indications from manufacturers indicate that there could be
an interest from fleet operators and OEMs for tyres with sustainable materials to meet their
sustainability goals.

While collection rates in tyre waste management systems are currently high, concerns have
been raised by several stakeholders around exports of shredded and whole tyres for EoL
processing in countries with dubious treatment infrastructure outside the EU. Increasing market
demand for materials arising from tyre recycling and supporting increasede@nd retreading

may be a complementary way to support the EU tyres treatment market. There are currently
uneven rules around waste definitions and criteria fousable tyres across member states.

We conclude iffask 3 that from the user perspectiveany ESPR measures changing product
compositionshould be done in such a way that it doest affectfunctional performance of the
tyre. At this time it is unclear how much consumer demand there isiforeased us of
alternative materiag or higher recyclability, with other parameters driving user behaviour or
choice in the use phase at the present time.

Task 4: Technologies

The aim of Task 4 is to gather information on the technical aspects of tyres throughout their life
cycle. This includes detailed information on tyre composition in the formtnfi af materials
(BOM), as well as descriptions bkst availabletechnologies (BAT) arimst not (yet) available
technologies (BNAT). The production and distribution of tyres, as well as theif-difelphase,

are also within the scope of the tagk1, C2 and C3 tyres are in focus, while other tyre tgpes

also covered, but in less detallhe aim of Task 4 is to support an understanding of how these
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technologies can be applied in practice, what design options may be possible, and to define the
relevant parameters to be used in the lSEé\be performed in Task 5.

Thedaverage tyre

Tyres are among the most complex massduced composite products. They contain many
components, including natural and synthetic rubber, steel, textiles, carbon black, silica, and
various additives. Due to the wide variety of tyre models on the market, it is challenging to define
an 'average' tyre. Initially, the characteristics of different tyres were mapped. Then, an analysis
was carried out on models uploaded to the European Product Registry for Energy Labelling
(EPREL) over the past five years (around 130,000 models) to determine the most common
dimensions and performance characteristics.

Best Available and Best Not (yet) Available Technologies

The aim of defining a BAT or BNAT stems from the MEErP methodology, which typically focuses
on energy efficiency performance. Unlike electrical appliances, it is very difficult or even
impossible to define a BAT for tyres. A key issue is the inherent-tofideetween different
properties: reducing rolling resistance, for instance, can improve fuel efficiency but may
negatively impact grip. Standard improvement options for tyres include optimised tread designs,
refined rubber compounds, and tyre pressure monitoring and maintenance systems. In the
context of tyres, BAT refers to established technologies that improve rolling or abrasion
resistance or reduce noise, while BNAT covers more advanced innovations, such as sensor
equipped 'smart tyres', the use of biobased polymers or recycled carbon black.

Bill of materials and tyre weight

The weight and composition of tyres vary significantly across categories C1, C2 and C3. For each
category, the weight distribution of the tyres is given, as well as their average composition
considering the most relevant components by maswe table below summaéses the findings.

Tablel-1: overview of production parameters and lifetime data

weight (min and max in brackets) [kg] 10 (529) 13 (545) 55 (22148)
average wet grlp_class (shares of tyre B (35.9 %) B (32.8%)c C B (40.6%6)c
models reported in the EPREL database C (37.2%6) (42.8%) C(49.1%)
reference years 2020024 in brackets) . o7 7P
average rolling resistance class (shares ¢

tyre models reported in the EPREL C (45.8 %) C (45.90)D C(34.2%})
database in reference years 262024 in D (39.1%) (43.7%) D(47.5%)

brackets)
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average external noise class (shares of t
models reported in the EPREL database B (90.9 %) B (93.3%) B (93.3 %)
reference years 2020024 in brackets)

share of tyres apt for severe snow

38% 43% 64%
share of reinforced tyres 63% i i
natural rubber 19.10% 20.20% 34.90%
synthetic rubber 24.10% 22.80% 10.50%
carbon black 20.30% 19.10% 21.70%
silica 7.30% 6.40% 2.50%
elemental sulphur 1.30% 1.10% 1.70%
iti W% . .
composition %] .1 oxide 1.90% 1.70% 2.70%
plasticisers 6.20% 4.40% 1.70%
Other 3.80% 5.70% 3.00%
additives/agents
steel 12.00% 12.50% 21.20%
textiles 4.00% 6.10% 0.00%

Tyre production and distribution

Thetyre manufacturing processalongside all production steps is detailed. Enefgmandsfor

the manufacturing are quantifiedrimary productionwaste is described qualitativefiye. which
waste is generated)but precise data on waste quantities remain limited. Packaging and
transport logistics are assessétnallythe technical product lifetime, which is closely linked to
mileage and wear behaviour under reabrld driving conditionss assessedNhilereliable data

on milkageis available for C1 tyresimilar data for C2 and C3 tyres is missitge table below
summaises the findings.

Tablel-2: overview of production parameters and lifetime data

Energydemand [kWh/kg tyre]
Primary waste production (solid waste)

[kolt tyre] 40-80

Water consumption [m3/t tyre] 5-7 (excluding seawater)

Packaging material Mainly negligible

Productlifetime (based orkm) 40000 (25000- 55000 (40000 ;"r? dhg]t on
65000) 70000) P e
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Endof-life aspects and circularity

With more than 2.5nillion end-of-life tyres(ELTarising every year within the E2¥, endof-life
aspects and circularity are an important foafsthe project ELTmainly undergo preparation
for reuse,material recycling or energy recoverfreparation fortyre reuseprimarily involves
retreading.Retreading is established for heagyty C3tyres but remains marginal father tyre
types such apassenger car tyrg€1) With regard tayre recycling mechanical shredding and
granulation is the most important technologydditionally, tyre pyrolysisis an emerging
technology, already treating several 1000 tomes per yearbut still faces some technical and
economic barriers as well as environmental concefirally, the majority oELT is treated
within cement kilndor energy and material recovery.

As part of the circularity aspectsritical raw materials in tyres and potential substances of
concern, including those that may hinder recyclabiling assessedin addition, alternative
materialg both recycled and biobasedare explored as part of ongoing innovation in the
sector.The following table gives an overvief/critical raw materials, potential substances of
concern as well as alternative materials that are investigatezbnnection with tyres

Tablel-3: overview of materials assessed in the study

" : Potential substances | Recycled/recovered Bio-based/renewable
Qritical raw materials

of concern EENES EIEHES

Cobalt(Cobalt salts are

used as adhesion Poly Aromatic lErar e e =51

Bio-based synthetic

promotor between Hydrocarbons (PAH) runt]);a S PO (21 rubber

rubber and steel) H

Magnesium(MgO is

used as vulcanisation Foams and noise

cure activator, acid absorbing materials in Devulcarsed rubber Bio-based butadiene

neutralising agent and silent tyres
crosslinker)

Viscuous gel materials Recovered carbon black Natural rubber from
used in selsealing tyres  (rCB) Guayule

Aramid fibres used for Sustainable carbon black Natural Rubber from
reinforcement from TPO (sCR) Dandelion

Slica or other non L . .

volatile additives Tyre pyrolysis oil (TPO)  Fig tree milk
Medium-chainlength

r-PET yarns polyhydroxyalkanoates

(mckPHA)

Bio-oils (vegetable oils,
Lithium-ion battery from r-PET cords e.g. palm, soybean,
tyre mounted sensors castor, sunflower,

linseed, rape seed oils)

Halobutyl from the inner
liner

Diphenylguanidine (DPG
is used as a vulcanisatio Rice husk ash
accelerator

Benzothiazoles (BTHS),

guanidines, and p Biochar and biowaste
phenylenediamines derived silica
(PPDs)
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Potential substances | Recycled/recovered Bio-based/renewable

Critical raw materials : .
of concern MEIEHES materials

Bio-based carbon black
(e.g. tall oil or bie
feedstock)

Bio-based PA56 (from
e.g. starch, straw, and
corn)

Lyocell fibre

Finally, to enhance circularity, Digital Product Pass{IdRP)oncepts are also discussed as a
way to improve traceability, transparency and information sharing across the tyre value chain.

Preliminary Conclusion$ask 4

C1, C2, and C3 tyres should be the primary regulatory foassthey share similar structures,
components, performance indicators and standaed testing methods, making them
technically and practically suitable for regulatory measures. By contrast, other tyre types have
more variable designs and operating conditions, complicating consistent evaluation.

Retreadingemerges as a priority within the waste hierarchy, offering clear environmental and
cost benefits by extending tyre life and conserving resources. However, its success depends on
durable carcass design, legal quality requirements and the development of stésadbtesting
methods to determine carcass suitability. Retreading is already common for C3 tyres, but further
assessment is needed for C1 and C2 tyrRecycling provides additional circularity
opportunities. Pyrolysis may enable recovery of carbon black and other materials but faces
unresolved technical, economic and regulatory barriers, while mechanical recycling often leads
to downcycling into loweperformance products. Other recovery options, such as
devulcansation, show potential for closetbop recycling but are not yet fully developed.

Material choicesare another key factor. Incorporating recycled andbésed inputs can reduce

environmental impact but requires long development cycles, rigorous testing to ensure
performance and safety, and careful regulatory design to define feaaitdeerifiable targets.

Decisions must also account for which components to target, whether to apply requirements

LISNJ GeNB 2NJ FONRaa | YIydzZlIOGdz2NENDa LRNITF2f A2
control of declared material contents.nALCA (Task 5) will be critical to evaluate the
environmental benefits of alternative materials and EoL options.

Certain design feature¢e.g. TPMS batteries, salgaling gels, foam layers, or high shares of
specific reinforcing materialsan complicate enebf-life treatment and may require restrictions

if costs outweigh the benefits they provide. ThEPcould enhance transparency and circularity

by providing detailed information on tyre composition, hazardous substances and recyclability.
For effective implementationthe DPPmust address data updating, intellectual property
protection and technical solutionsuch as standarsed RFID tags, while being developed
collaboratively across the value chain to ensure practicality and adoption.
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215 2. LY ONRRdAzOUA2Y

Thisdraft documentrepresents the first phase of thegreparatory studyto
assess the product group tyres as part of the regulatory process under the
Ecodesign for Sustainable Products Regulation (ESE&)ers the first four
tasks of Scope, Markets, Users and Technologies uhdéethodology for
Ecodesign of Energglated Product{MEErP from 2011 (Kemna, 2011)It
—-~ alsotakes into account the 2024 revision of MEEtRIdas et al., 2022nd
282 is complemented by elements of ti2PPmethodology. The aims and objectives of the project
283 and a general methodological overview are detailed below.

284  Thispreparatory studyis carried out by theconsortium of VITO, Okmstitut, Trinomics and

285 Ecomatters The initial investigation phase will take place from March 2025 to May 2026.
286 Dependent on the results, an impact assessment may be launched by the EU Commission
287 thereafter. For an overview of project planning, please refer to the project website:
288  https://ecodesigntyres.eu/en/projectplan

289 The current interim draft represents a work in progress, which wiltdvésedand added to
290 following the stakeholder meeting on #%ctober, 2025.

201 2.1. Political context

292  The Ecodesign for Sustainable Products Regulation (EBBPR024/178&ntered into force on

293 18" of July 2024. The ESPR Regulation builds on the previously existing Ecodesign Directive
294  2009/125/EC, expanding thecodesigmequirements for specific product groups as it enables

295 the setting of performance and information requirements for almost all categories of physical
296 goods placed on the EU market. The framework alsetting a wide range of requirements,

297  including on:

298 9 product durability, reusability, upgradability and reparability
299 1 presence of substances that inhibit circularity

300 1 energy and resource efficiency

301 T recycled content

302 1 remanufacturing and recycling

303 1 carbon and environmental footprints

304 T information requirements, including 2PP

305 The ESPRIreadymentions tyres as a possible priority group for future ESPR legislation under
306 Article 18(Prioritisation and plannirig This product group was thus investigated in several
307 studies that were performed to support the Commission in the preparation of the first ESPR
308 working plan.

10
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With the anticipation that working plan(s) would need to be prepared for the new ESPR, the

Joint Research Centre (JRC) assessed several product groups and horizontal requirements
identified as suitable candidates for prioritisation under the first ESPR working plan. The JRC

d0dzReé F20dzaA SR ¢, prodiGsaa hadpahta Neduiieinénis that were not in

the scope of the previous Ecodesign Directive 2009/125/EC but that are in the scope of the ESPR

(Faraca & Palma, 2024)

From an initial list of 33 product groups referenced in recent policy documents, 18 products (11
final and 7 intermediate products) were initially shortlisted based on environmental, market and
policy considerations. The shortlisted product groups were then assessed in terms of
environmental relevance (i.e., impacts and improvement potential) for 10 impact categories
addressing the main climate, environmental and energy objectives of the EU: water effects; air
effects; soil effects; biodiversity effects; waste generation and management; climate change;
life-cycle energy consumption; human toxicity; material efficiency; and lifetime extension
(Faraca et al., 2024

Tyres were investigated for passenger cars (C1);digtyt vehicles (C2) and heatlyty vehicles

(C3). The assessment ranked tyres as high priority for further action, with some of the highest
impacts across the environmental categories air (emissions) and strategic autonomy, moderate
impacts in almost all other impact categories and an EU market size of 45 billion EUR (Faraca et

al., 2023.

Onthe 16" of April 2025 the ESPRorking Plan for 2022030 was published (COM(2025) 187)
and referred to tyresas a priority, specifying 2027 as an indicative timeline for adoption of ESPR
legislationd ¢ KS F2ff2¢Ay3a gla alLISOAFASR Fa GKS

regulated by other pieces of EU legislation (including the Tyre Labelling Regulation (EU)

2020/740), potential to improve recyclability and recycled content and to mitigate risks related
to waste management of endf-f A F S (EU ESRR, 2G25)

2.2.

Objectives of this preparatory study

In March 2025the European Commissioifectorate-General Environmen} launchedthis
preparatory study on tyres to assess #evironmental impacts anfitasibility of proposing ESPR
requirements for this product group. Ehincludesaspects listed in Article 5 of Regulation (EU)
2024/1781such aglurability, reliability, reusabilityipgradeability reparability. This study will
provide the necessary information for the identificationd&sign angolicy options

Overall the objectives of the study can be summarised as follows:

1
1
1

analysing the technical, economic, environmental, market and societal aspects of tyres.
establishthe problems and problem drivers to be addressed by the interventiod

develop possible design options that have the potential to improve the environmental
performance of tyres in view of possible ESPR requirements, inclu@iRgpa

11

AY L



345
346
347

348
349
350
351
352
353
354
355
356

357
358
359
360
361
362

Preparatory Study and Impact Assessment support study on tyres

1 or alternatively, consider the use of the tyres labelling #melEPREL database for this
purpose(in synergy with the review of the Tyres Labelling Regulation taking place in
paralle), and mandatory public procurement criteria (if appropriate)

Aspects for which ESPR requirements can be set include the followirapasidts o
possible focus for the study to be considered under the following tasks:
1 product durability, reusability, upgradability and reparability
1 presence of substances that inhibit circularity
1 energy and resource efficiency
1 recycled content
1 remanufacturing and recycling
1 carbon and environmental footprints
1

information requirements, including PP

The current report covers MEErP Tasks 1 to 4 (Scope, Market, Users, Technologies) and shall
serve as input for the first stakeholder meeting and following stakeholder catigur, before

starting on the second phase of the preparatory study with MEErP Tasks 5
Based on the findings of thgreparatorystudy,the EiropeanCommissiorwill decide whether

to develop a draft proposal for an ESPR Delegatedfdkctyres, in which case an Impact
Assessment support study shall be carried out at a later stage.

12
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3. aSiK2R2f 238&

3.1. Methodology background

The preparatory study follows the MEErP methodology, which has been applied to around 40
groups of energyelated-products in the framework of the Ecodesign Directive 20109/125/EC
and shall also be applied in the context of preparatory studies under the ESPR. The MEErP
consists okeventasks:

MEErP structure

I

1

. 1

| Quickscan
- =1

Task 1 Task 2 Task 3 Task 4
Scope Markets Users Technologies

— —]
Task 5
Base Case
LCA & LCC
W

Task 6
Design
options
M
Task 7

Scenarios

--...__‘_““‘-—_.___._,_,..-*

Figure3-1: The seven tasks of the MEEfRemna, 2011)

Following thecoming into force of the ESPReMEErRmethodologyhasrecentlybeenupdated
(Eynard et al., 2024jfter the last update that took place in 2011 (Kemna, 20Tk intention

of the revised MEErP is to incorporate material efficiency and environmental aspects more
systematically and to update the EcoReport tolthe 2024 MEErP method considers the 16
impact categories used in the Environmental Footprint (EF) method, in an effort to harmonise
the EcoReport tool with the Product Environmental Footprint Category Rules (PEFCRS).
Additional potential environmental impacts can be included and by default, the primary energy
consumption is included since the methodology is used to analyse engajgd products in
which energy consumption plays a vital. For instance, recyclability and recycled content will be
input parameters and can be modelled in the esfdife (EoL) scenario. Furthermore, material
efficiency aspects are planned to be modelled consistently and systematically by introducing a
discrete scoring system where the specific values are calculated. The new additions to the
methodology impact Tasks 5 to 7 only, leaving Tagksiichanged.

The preparatory studincludes the following seven tasi@ynard et al., 2024; Kemna, 2011)

1 Task 1(Scopé: Define the product category and system boundaries to ground realistic
design options, testing and calculation methods, and potential measures; review
13
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existing EU/national measures and global benchmarks, and assess whether accurate,
reproducible test methods exist or need improvement.

Task 2(Markets): Position the product group within EU industry and trade, provide
market and cost inputs, capture trends relevantBoodesignmeasures, and assemble
price/rate data forife cyclecost (LCCgalculations.

Task 3 (UsersCharacteiserealworld userbehaviourto quantify parameters that drive
environmental impact and L&Gdentifying social, cultural, and infrastructural
barriers and adjust from standard test conditions to actual use patterns.

Task 4 (Technologiespnalyse current Eltharket products and technologies from
state-of-the-art to best availabletechnology (BT) and best near availabletechnology
(BNAT) to inform Base Case definition (Task 5) and identify improvement potential (Task
6).

Task 5 (Base Case, LCA & LOE€line a representative EU Base Case (usingifeal
performance via multipliers from standard values) as the foundation for environmental

and LCC analyses, while checking through impact/sensitivity analysis that the
abstraction remains valid across segmemata from previous tasks and literauis

dzaSR G2 Y2RStf (KS LINE R dioughcut it §edycli@ng Y Sy i | f
identify hotspots for improvementThis is done on using key impact categories. (e.g

energy use, greenhouse gas emissions, resource use, waste generation). In addition, a
review ofrelevant sibstancesf concernis nowincluded into this tasks a result ofthe

revision of the MEErP Methodology.

Task 6 (Design optionddentify design optiondjased on the hotspots identified fask

5, quantify their environmental impacts and consume&zC determineleast life cycle
costs [LCTand BAT (with BNAT as letegm potential), and interpret the LLGBAT

gap as room for competitive differentiation and policy targetidgsesses technical,
economic, and market feasibility of improvement measures.(d&gign changes,
material substitutionyand estimate lhe potential benefits (environmental, economic,
social) of these improvementsooking intoa designoption of introducing aDPPto
cover information requirements was included into this task following the revision of the
MEErP Methodologsind a design option related to substances of concern is also to be
included

Task 7 (Scenarios)ntegrate results to propose suitable policy instruments, build
scenarios (e.gto 2030/2050) versususinessasusual (BAU) model the effects of
different policy scenarios (e.®AU Ecodesigmrequirements, voluntary agreements)
quantify the expected environmental, economic, and social impacts of each scenario at
the EU level anccompare with EU targets and societal costs, assess impacts on
consumers and industry, and test robustness aiaensitivity analysis aligned with
sectoral design cycle€hoose the most effective and practical regulatory approach.

14
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3.2. Approach of this preparatory study

The abovementioned methodology has been developed for energy related produgtes
influence the fuelenergy camsumption ofvehicles indirectlythrough the rolling resistance
Tyres havéhad anEnergy Labedince 200%covering wet grip, rolling resistance and external
noise (current Regulation (EU) 2020/740)vith rolling resistancdimits setby type approval
largely derived fronthe international UNECHER117 regulationThe scope of this preparatory
study is thereforefocusedon unregulatedmateriatrelated aspects,makingit one of the first
times that the MEErP methodology is appligtter the new framework of ESPR to targath
aspectsSince the original MEErP targetsergy consumptionit is likely that the methodology
applied in this study shatleed todeviatein some places ém the originalMEErP methodology
to ensure that all relevant aspects are included in the investigation at an appropriate level.

3.2.1. Stakeholder consultation

To collect data and exchange with stakeholders, the following means of consultation have been
implemented in this study so far.

1 An online platform was established to allow sharing information on the study with
stakeholders. This platform can be found undéps://ecodesigntyres.eu/en Among
others, a registration option was provided to stakeholders on the platfornbéo
involved with and followprojectupdates.Threeonline consultatios were launched at
the beginning of Jun2025to collect data for thestudy.

- The first aimedo collect data for thepreparation ofTasks 14 of the preparatory
study. It was initially launched for 4 weeks U0 June 2025ut was extended until
15 July2025 13 contributions were received dm manufacturers and their
associations, retreaders and their associationgaste operators and their
associations, anvironmentalnon-governmental organisatiogfNGO and a few
additional related stakehdersfrom chemical and testing industries

- A second consultation was launchem collect data for lifecycle assessmerand
was held until5" September 2025Three contributions were made by two
associationsind by an environmental NGO

- The third consultationwas launched to collect datan substances of concemith
the same timeline as the second consultation. Howegit@ras extended by a further
two weeks until 19" September2025 Three contributions were made by an
association, a Member State and a material manufacturer.

9 In addition to the stakeholder consultations, interviews were held with the various
stakeholders throughout theummer of 2025includingnterviews withmanufacturers
waste operators, retreaders and processors who tagaecycled material and prepare
it for use in new applications.

1 Finally, the European Tyreand Rubber Manufacturer€ Association (ETRMA)
representing the EU tyre industry organisedvigit to a European facility active in
manufacturing, reclaiming and retreading

15
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Afirst stakeholder meetings planned to béneld on B Octdber 205 in Brussels to discuss and
collect feedback on the first results. The meeting will focus on the preliminary results of MEErP
Tasks #4 and shall look at data gaps aatkas that are still not completely cle&n the various
tasks, some questions have been included in this respbath shall be discussed during the
meeting.

16
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4. a9 96k aq{OeeJ

4.1. Objectives of MEErP Task 1

The aim of MEErP Task 1 is to define the product category and the system boundaries of the
WLIX I & A y JEccHdsi§nlt RiMs tdRoMde a detailed overview of existing legislation,
voluntary schemes and standards for tyres with the aim to define the functional unit of the
product group and the possible scope of a potential regulation. MEErP Task 1 is a very important
step in a preparatory study. It defines the scope and possible exemptions from the scope. It also
provides or proposes definitions of the subject matter of the study, ideally based on existing
standards, links it to existing legislation and identifies prevailing gaps to be filled by the
delegated acts to be drafted

In addition,this studyshould addresarangeof different aspects related to the life cygibases

of tyres(see detail inSection 2.2 above) Most of them are understood to be aspects in the main
focus of the study (e.gnaterial related aspects, recyclability and recycled content). However,
microplastic emissions, noise emissions and tyre reliability are already covered (or to be covered
in the future) by UK CHERegulationNo. 117 (does not apply to all kinds of tyreaipd are also
transposed dr to be transposed) in EU legislation. In this respect, it was agreed at the beginning
of the study that thesetopics would be investigatedfar enough toconsiderif additional
measures to be introduced under ESPR woultlzasynergetic, antagonistic or neutral effect

on these aspects.

4.2. Productscope

4.2.1. Productdefinition andboundaries

Though there are many legislations and standards that refer to tyres, most of these do not define
this product nor provide explanations for what a tyre is. Many consumers refer to tyres and
wheels interchangeably, however, these terms describe different components of a vehicle.
While the wheel is the solid and often steel part that is attached to the vehicle axis and that
rotates when driving, the tyre is the casing that is fitted around the wheel rim and provides the
only point of contact between the vehicle and the road or ground (Tyre Safe,.2024)

A tyre is composed of multiple components which are in turn composed of a large number of
materials and compounds. Rodgers refers to the modern radial tyre as the most complex
composite produced in mass production. This has to do with the wide variety of chemicals,
fabrics and types of steel going into its production, but is also a result of the complexity of
material blends or compounds used in the tyre. During production all of the components are
manufactured and put together, taking into consideration the type of vehicles for which the tyre

will be used and its typical use patterns, performance parameters that the tyre design needs to

17
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achieve and handling characteristics (Rodgers, 2081bhis sense, production is a complex
process, and each plant has a different-gpt

According to (Gent, A.N. & Walter J.D, 2006) there are 20 or more components, with 15 or more
rubber compounds, assembled in a typical radial passengetyoar Figure 4-1 presents a
schematic overview of a radial tyre to clarify the terms used throughout this study and their
location within the tyre. These include among others:

1

=A =4 =4 =1

Treadc top surface contacting the road.

Undertread cushiorg rubber layer beneath tread.

Belt package typically steel belts that reinforce the tread region.
Body plies; cords forming the carcass.

Sidewalk the flexible region between bead and shoulder.

Bead assemblyg steel wire bundle ensuring rim seal and support.

A further schematic overview is providedRigure4-2.

TP

- 3

7

Tread
Subtread
Undertread
Nylon Cap Ply
#2 Steel Balt
Belt Wedge
#1 Steel Belt
Shoulder
Insert

Cover Gum Strip

Bead Filler
Bead Bundle
Abrasion Gum Strip

Figure4-1: Schematic construction of a radial tyre
Source: (Gent, A.N. & Walter J.D, 2006)
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Tread

Tread grooves
Crown belts
Cushion
Sidewall
Radial plies
Bead wire

Inner liner

© ©®© N o g b~ w0 N PF

Carcass belt
10. Shoulder

523 Figure4-2: Schematic construction of a radial tyre
524

525 A tyre has different belts and wires. The carcass belt is applied in the sidewall, adding stability
526  and preventing tyre deformation when inflation pressure is added. The bead wire keeps the tyre
527 seated to the rim and in some cases multiple beads are used for this pufigpkimen, 2023a)

528 Nowadays on the global market, two types of tyres are common that differ in construction: the
529 Bias Ply construction (also termed cross ply) and the Radial construction. Though both are
530 constructed using similar components, the main differentiation is in how the fabric plies are
531 applied (Rodgers, 2021)

532 1 Ina bias ply tyre the fabric is applied diagonally, extending from bead to bead and with
533 the fabric cords oriented at an angle of between4d® to the centreline. Each further

534 layer of fabric is the applied in the opposite directioreating a composite network of

535 layers running in opposite directions. This construction was introduced at the beginning
536 of the tyre industry and is still used in some places for heavy duty trucks (used for on/off
537 road applications or where road conditions are less developed) agricultural vehicles and
538 aircraft tyres (due to the prohibitive cost of radial tyre certification).

539 1 Radial tyres were first developed in the 50s, commercialised in the 70s and have by now
540 largely replaced the bias ply construction in markets with fully developed road networks.
541 The casing construction is not as rigid as that of bias ply tyres and the ply cords extend
542 transversely and not radially between beads, meaning that they are at a 90° angle to the
543 tyre centreline.

544  Atyre has different functions. Primarily, it provides the interface between a vehicle and the road

545  or surface on which the vehicle is situated. The tyre supports the load of the vehicle, causing the

546  tyre to deflect until the average contact area pressure is balanced by the internal air pressure of

547 GKS (deNBo® ¢KS (GeNBQa O2yidl O 6AGK GKS NRIFIR 2N
548 (KS adzNFI OS ¢gKAOK dzZf GAYI St & adzlllI2NIa GKS OSKA-
549 the tyre absorbs the irregularities of the road or surface, enabling the vehicle to drive through

550 different conditions of terrain and weather (Gent, A.N. & Walter J.D, 2@0&e must provide
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551 these functions while also ensuring safety and reliability over time. More detail is provided on
552  the various functions to explain them further:

553 Load suppori; the tyre must support the load or weight of the vehicle and all persons or goods
554  that it carries. Tyre support is relevant both when driving and par&imbunder different road
555 and weather conditions.

556 | GeNBQa O2yidl O 6A 04K GK Styratiadticd, popllioniistedringF NA Ol A 2
557 and handling¢ KS @SKAOf SQa loAfAle G2 adlI NIz adz2L) I yR
558 vehicle accelerating, braking and steering (directional control). How the tyreiseadstructed

559 gAff AyFfdzSyoOS (GKS (GeNBQa loAftAdGASa G2 Fdf TAE
560 under varying weather conditions.

561 Tyresabsorb the irregularities of the roadmeaning that they need to be flexible on one side
562 but also to retain internal pressure when driving on various surfaces. This offerfort to
563 passengers during the ride and protects vehicle components, passengers and carrieft@goods
564  shocks that woul@ccurthrough direct contact with the road.

565 The tyre must be designed to provide all these functions over time, while remaiafiegand

566 reliable. This means that it needs to remain durable and resist wear that is caused by a
567 combination of the road surfaces on which it drives, weather and climate conditions of use,
568 driving behaviour and additional aspects.

569 ! ff (KSasS I FTFSOGU (GKS GeNBQa fS@oSt 2F y2A4aS |yR
570 from the tread surface (to avoid aquaplaning) to ensure a good grip of the road under different
571  driving conditions.

572 4.2.2. Subgrouping andlassification

573 Tyres can be classified in many different ways, sometimes overlapping, depending on whether
574 the classificatiomeedsto reflect technical parameters, policy objectives, functionality or market
575 aspects. In the following sections, a few possible categorisations are presented.

576 4.2.2.1. Categorisation by vehicle typgbased on UNECE 117, and EU type
577 approval

578 The most widely used categorisation for tyres is shownlable 4-1 according to the EU

579 Regulation 661/2009 (Regulation (EC) 661/2009 of the European Parliament and of the Council
580 of 13 July 2009 Concerning Tyfpproval Requirements for the General Safety of Motor

581 Vehicles, Their Trailers and Systems, Components and Separate Technical Units Intended , n.d.)
582 and Regulation 2020/740 (EU Regulation 2020/740, 2020). This categorisation covers the tyres
583  of passenger cars, trucks, buses and their trailers.
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Table4-1: Tyre categorisation according to relevant European regulations

Tyre category Typical vehicle category

C1 M1, N1, O1, 02

M2, M3, N, O3, 04 R

GAGK f21IR OWMHMDAA RS MHREEY R f X

M2, M3, N, O3, 04 R R

gAGK f2FR Ownhdk OANIRE AWRSEY RSE SKm@Qm |y
Legend: M1 = passenger cars, N1 = light commercial vehicles; ©ligbt trailers, M2/M3 = buses, N = commercial

vehicles and O3/04 = heavy trailers; speed symbol N = maximum speed up to 140 km/h; speed symbol M = maximum
speed up to 130 km/h

Cc2

C3

Source(EC Regulation 661/2009, 2009; EU Regulation 2020/740, 2020; UNECE R30, 2008; UNECE R54, 2008; UNECE
R108, 1998; UNECE R109, 1998; UNECE R117, 2016)

A tyre may be classified in more than one class if it meets the requirements for those classes.
This means that a tyre can be used in multiple vehicle tyre classes. For example, a 215/65 R16
tyre is sold for both SUVs (M1 category) and light vans (N1 category). When fitted on a passenger
SUV (M1), it falls under the C1 class. Whereas, when the same tyre construction is approved for

a light commercial vehicle (N1), it is treated as a C2 class tyre. Manufacturers sometimes seek
approval in both categories, because the casing and load index allow the tyre to function in both
roles

This classification is fundamental for determining which technical and regulatory requirements
apply to each tyre type in the EU. The UNECE Regulations R30 (UNECE R30, 2008), R54 (UNECE
R54, 2008), R108 (UNECE R108, 1998) and R109 (UNECE R109, 19982 tyeiegosing the

same vehicle categories as the EU regulations mentioned above and below (M, N, O).
Specifically, R30 applies to new passenger car tyres (M1 and O), R54 to new commercial vehicle
tyres (M2, M3, N and O), R108 to retreaded passenger car tyres (M1 and O), and R109 to
retreaded commercial vehicle tyres (M2, M3, N and O).

Stakeholders refer to C1, C2 and C3 tyres as the most relevant for reglletianse they have

the highest market shares and volumes. However, this categorisation does not apply to other
types of vehicle tyres, namely tyres of e.g. agricultural vehicles, aircraft, motorcycles, scooters,
and bicycles.

Tyre classes or categorisations that apply to these other types of vehicles have not been
identified; however, looking at vehicle type approval and the vehicle classifications against the
vehicle types specified imable 4-1 above clarifies that other tyre types are not covered. A
compilation of vehicle classifications based on the EU type approval legislation is dilkien in
table below.
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615 Table4-2: vehicle classification based on EU Type Approval legislation

Vehicle type | Vehicle classfication

Category M consists of motor vehicles designed and constructed primarily for the carriag
passengers and their luggage

Passenger
cars

Buses

Buses

M1: 8 seats or less

M2: More than 8 seats, maximur Regulation (EU’
mass = 5 tonnes or less

M3: More than 8 seats, maximur
mass = more than 5 tonnes

2018/858

Xoodp GY [/ m

Xoodp GY [/ H
>3.5t: C3
Xoodp GY [/ H
>3.5t: C3

Category N consists of motor vehicles designed and constructed primarily for the carriage of gt

Trucks

N1: maximum mass = 3.5 tonnes

less

N2: maximum mass exceeding 3 Regulation (EU'
tonnes but not exceeding 12 tonne:

N3: maximum mass exceeding :

tonnes

Category O consists of trailers

Bicycles,
mopeds,
motorcycles

Agricultural
or forestry
vehicle

Agricultural
trailer

Agricultural
towed
equipment

Offroad
vehicle

O1: maximum mass not exceedir

0.75 tonnes

02: maximum mass exceeding 0.
tonnes but not exceeding 3.5 tonne

03: maximum mass exceeding 2
tonnes but not exceeding 10 tonne:

04: maximum mass exceeding

tonnes

L type vehicles

T vehicle

R vehicle

S vehicle

G vehicle
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2018/858

Regulation (EU

2018/858

Regulation (EU

168/2013

Regulation (EU

2019/519

Regulation (EU

No 167/2013

C1
/I HY €21 R OI
MHMZ & LJS S
/oY t2I R Ol
MHH 2NJ f 2A21F
YR aLISSRVad
C1
C1

C2: load capacity inde
K121, speed symbo
x¥Yh Q

C3: load capacity inde
XM H H 2NJ f 2
121 and speed symbc

HKa Q

unknown

unknown

unknown

unknown

unknown
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I NIl ® o0 0 mUrgad mobile
YI OKAYSNEQ YSty
machine, transportable equipmen
or vehicle with or without bodywork

Norrroad or wheels, not intended for the Regulation (EU
mobile unknown
) transport of passengers or goods ¢ 2016/1628
machinery . .
roads, and includes machinet
installed on the chassis ofekicles
intended for the transport of
passengers or goods on roads;
Aircraft unknown unknown unknown

Legend: speed symbol N = maximum speed up to 140 km/h; speed symbol M = maximum speed up to 130 km/h

Product Category Rules (PCR) stipulate the rules for quantifying and declaring the carbon
footprint of a product, serving as the basis for preparing an Environmental Product Declaration
(EPD). Specifically for tyres, the core P&R established by the UL Environmebtg 10006
2022). This documensgction2.1) categoises tyres as follows and as such refers also to tyres
beyond the C1, C2 and C3 classes:

E ]

Passenger cayte

Light truck yre

Pickup and delivery truckyre
Long haul truckyre
Regional/city truckyre

Mixed service truckyre
Pickup bus yre

City busyre

School busytre
Regional/intercity coach busyre
Longhaul coach busyte
Motorcycle yre

Off-the-road tyre

Aircraft tyre

= =4 4 -4 -4 -4 _a _—Aa -8 -2 -2 -2 -2

The tyres of each of the vehicle groups differ in dimensions, composition and their properties.
This is related to vehicle weight and expected load as also to typical use behaviotypieal

driving surfaces, high speed or slow driving, carriage of heavy goods, etc.). For instance, a tyre
developed for agricultural vehicles will be developed to better suitr@fid conditions. For

1i.e. the foundational, primary set of PCR that defines the baseline methodology and requirements for
creating EPDs for tyres. This set can be adopted and supplemented by other PCR documents or programs
and serves to ensure consistency across EPDs wlolered region/prograrmspecific additions.
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passenger cars, some tyres will be better designed for road use while others will be suitable for
both on and offroad conditions.

Stakeholder question
T1-1: Are you aware of further tyre classes aside from C1, C2 and C3, i.e. classes that
apply to tyres of other than M, N and O vehicles?

4.2.2.2.

Categorisation by construction type

As already explained above, tyres can be classified based on their construction type. Two main
sub-groups exist which can be broken down into further gubupings.

1 Pneumatic tyres are tyres filled with air, however a few-sategoriséions exist:

Radialk; seeSection 4.2.1 The market trend has shifted towards the use of radial
tyres and in Europe this type of tyre construction has become predominant on the
market (Rodgers, 2021)

Biasply (crossply)¢ see Sction 4.2.1 Such tyres are still used for heavy duty
vehicles in countries with underdeveloped road networks, for certainrazt
applications and for aircraft (Rodgers, 2021). In the EU it is assumed that only niche
applications are relevant for such tyres.

Tube vs. tubelessmost people will be familiar with the use of tubes to support the
structure of tyres of bicycles however this technology was also common in the past
for other types of tyresBased on exchange with stakeholders, nowadays, however
in the C1, C2 and C3 classes tubeless tyres are the norm.

1 Nonpneumatic tyres such tyres are not filled with air and until recently only concerned
solid tyres. Their main advantage is that through the use of elasticity, they avoid the
need to monitor tyre air pressure and to inflate the tyre when the pressure decreases.

Solidtyrexx! OO2NRAY3A G2 | YIFydzZFlF OGdzZNBENRa 6So6aAri
capacity and are optimised for slow vehicles or ones with a high risk of impact and
damage.Typical application areas include forklift trucks, airport vehicles, heavy

duty transport vehicles, platform trucks and other industrial vehicles. There are

different types of solid tyres, depending on how they are constructed, including

cushion tyres, pressn bands and super elastic tyr@8ur Solid Tyres, n.d)

Experimental airless desiggsnore recently research has been carried out into the
development of ailess tyres (e.g. Michelin Tweel but also scholars like the Polymer
Research Center in Madison, Wisconsin or Nanjing University of Aeronautics and
Astronautics)These differ from solid tyres mainly in the attempt to develop designs
that could replace pneumatic designs with a tyre that does not need to be inflated
and that lacks the risk of a bleaut. At present these are considered to be niche
applications (Y. Deng et al., 2023)
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Questions for stakeholders:
T1-2: What applications is the bias ply tyre still used for in theaBide fom

agricultural tyre®

T1-3: Can you confirm that thee yresare handled at EoL together with other

pneumatic tyres?

T1-4:Isit correct to assume thathe use of tubes in the various vehicle tyre types

and classes uncommoraside for bicycle tyres and agricultural tyPes

T1-5: Where used, are tyre tubes disposed of through the same waste management

routes as tyres?

T16: Is it practical to subject solid tyres and pneumatic tyres to the same waste

management?

4.2.2.3. Categorisation by functional performance of seasonal application

Within the various classes, different tyres have been developed to be more appropriate for use
under certain environmental conditions or to deal with specific use cases.

First and foremost, this refers to tyres developed to better suit specific seasons or rather the
weather conditions expected in the different season.

1 All-season tyres for driving in all weather conditions such as rain, heat and cold, but not
AYGSYRSR FT2NJ RNAGAY3I Ay INBlLa gKSNB A0S
have a wider and deeper tread profile than other tyre types which means that they

LINE JARS Y2NB 3INAXLI | YR

GNF QGA2Y 2V

these tyres for safe use in temperatures ranging frdd °C to +30 °C, explaining that
they are suitable in places that experience mild summers and winters and only
occasional snowfall (Michelin UK, n.d)

1 Summer tyres are better designed for use in warmer weather months or all years in
places that do not experience winter weather (egld temperatures, snow). According
to a manufacturer website, such tyres are designed for months where the temperature
can each 40°C and deliver optimal performance in temperatures aboV€7They are
designed with a shallower tread pattern and with stiffer, stickier tread compounds to
ensure good grip on both dry and wet surfaces (Michelin UK, n.d)

1 Winter tyres are specifically designed for driving in cold, icy or snowy conditions. Legally
I dzyAljdz§ GNBI R
multi-sipe tread patterns, these tyres provide more traction, better handling and shorter

they are termed snow tyres (s&ection4.2.4.20 ® &2 A (i K

382 LAy 3

RAadlyoOSa

Ay AOSE

O2yRAGAZYEE

manufacturer explains that they are designed temperatures beld@.7Compared to
summer tyres, winter tyres have a deeper tread and additional grooves and the
materials used will not stiffen as will summer tyres when exposed to cold temperatures

(Michelin UK, n.d)
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Furthermore, some tyres are designed to better suit specific road or surface conditions, to deal
with events that can occur during use or to mitigate certain environmental impddtedyre
during use. This includes for example:

1 4 X 4 Tyres are designed for vehicles that are expected to drive more-lioadff
O2yRAGA2Yya 2y NHAI3ISRI dzySPSy &adzaNFI O0Sa FyR @
I RSSLISNJ GNBIRYX | KAIKSNI NHZ2O6SNI NI} GA2 FyR I
(Tyre Safe, 2024). Legally speaking such tyres are called special use tyres, for example in
UNECE Regulations (s@xction4.2.4.23.

1 Selfsealing tyres are filled with a material which in the case of a puncture, fills and
gauges the area of the puncture so that the vehicle can continue to be driven without
seeking immediate roadside repairsS?A Tyres explain that typically sticky gel
materials are used and will seal a puncture of up to 5mm in diameter, without losing air
pressure or affecting driving. In the case of a puncture, the gel instantly surrounds and
plugs small holes caused by nails, screws, or sharp debris. The technology relies on the
sealant to prevent air from escaping, so that in some case the driver may not even realise
that a puncture occurredASDA Tyres, 2025)

1 Runflat tyres are tyres that have reinforced sidewalls which will hold the weight of the
vehicle even when the internal pressure drops after a puncture of the tyre. The
reinforcing is not aimed to extend the service life despite the puncture but just to ensure
the vehicle can safely drive to a place where the tyre can be repaired or replaced.
According to (ASDA Tyres, 2025) this method type of tyre typically allows safe driving for
around 50 miles (~80 km) after a puncture. Tyre Safe (2024) refer titeteityres which
I NB SELXFAYSR (2 ySSR (G2 06S 408 FTAGUISR 6AGK
9 Electric vehicle tyres are designed to be compatible with the electric vehileause
thesetend to be heavier than conventionaéhiclesP { A YAf I NI 8 2 &aGKS&asS Ge
than conventional ones and are crafted with reinforced sidewalls, distinctive tread
patterns and rubber compounds to cope with the higher torque output of electric
OSKAOf Sa¢ o6¢e8NB {IFSZT HAHunO® C¢KIOGO &aFARXI TN
understood that tyresdevelopedfor combustion engine vehicles are also suitable for
use with EVs. In that sense, the question is rather whether EV tyres are better suited for
higher loads and if this subsequentjll ensurehigher durability irthis respect.

1 Noise reduction tyres are equipped with a foam layer which absorbs some of the noise
emitted during driving and thus reduces the noise level of and within the vehicle.
According to Mathis (Mathis, Omar, 2023), as cars have gd#es noisy more
development efforts are aimed at reducing noise generated by tyres. Though most noise
reduction tyres use a foam insert to absorb the noise, new developments are looking at
serrated films designed to disturb air flow and reduce noise within the tyre.

4.2.2.4. Categorisation by market or produlde cycle

As discussed in the next taskdew categoriescan be distinguished when considering how gyre
are marketed and sold. To begin with, a distinction between new tyres and used tyres can be
made however, in each of these groups additional sgloupings are comman

26



755
756
757
758
759
760
761
762
763
764

765
766

767
768
769
770
771
772
773
774
775
776
777

778
779
780
781
782
783

784

785
786
787
788

789
790
791
792
793
794

Preparatory Study and Impact Assessment support study on tyres

1 Tyre tiers: Regardless of whether new or used tyres are concerned, manufacturers refer

to a few main tiers or market positions for which they design tyres. Usually this includes
Premium tyres, Midier tyres, and Budget tyres. Some stakeholders refer also to a
fourth tier. There is no standardisation of the tyre tiers and according to an association
exchanged with, each manufacturer uses different definitions to categorise tyres into
the various tiers within its product portfolio. Generally speaking, the higher the tier, the
more expensive the tyre and thus in the higher tiers more investment in research and
development can be expected as well as specification of unique characteristics or
elements. Similarly, the lower tiers will be more concerned with complying with
minimum regulation requirements while ensuring less expensive pricing.

A distinction relevant for new tyres is whether they are sold to OEMs or te end
consumers.

- OEM tyres are the first tyres to be fitted on a vehicle and with which it will be placed
on the market. From exchanges with tyre manufacturers, it can be understood that
OEMs can have unigue specifications for a tyre, resulting in a higher variety of tyre
dimensions and properties for OEM tyres than is typical foreset tyres. This can
translate to specific tyres being developed for a certain OEM maodéll NJ Y I 1 S NA
often set specific requirements for the featured tyre, involving e.g. specificities in
RSaA3dy 2F o6Stdazx Ay (KS (Buopedd Gommmidsionz T G NB |
n.d). OEM tyes have an OE (Original Equipment) marking on the tyre which
indicates that it was designed by the tyre manufacturer and approved to be fitted
as original equipment for a vehicle brand or in some cases even for specific vehicles
(European Commission, n.d)

- Replacement tyres is the term used for tyres sold to-aadrs as they are purchased
once the vehicle tyres in use on a vehicle are worn and need to be replaced. Though
different endusers will have different preferences in terms of tyre tiers and
characteristics, the diversity of tyres purchased as replacement tyres is generally
smaller than OEM tyres. This is probably related to the choice of tyres that dealers
make available to their clients, which to some degree dictates consumer choice.

Looking at secondary market operations, a few use cases are apparent:

I To a lesser degree, some sales of part worn tyres are observed. These can be sold by

private consumers ag'%hand tyres, however in the waste management of EoL vehicles,
where tyres must be dismantled at initial stages, it is not uncommon to identify tyres
that are still in good shape and sell them for reuse.

Retreaded tyres are tyres that have reached their EoL but have been identified as having
a casing that is still in good shape and that can allow a form of refurleigtiom return

the tyre to use. During the retreading process, the casing is checked and where suitable,
the tread (and sometimes also the part of the sidewall) is replaced. The current practice
practicallygives the casing aecondlife, with retreaders claiming that retreads are
comparable in terms of performance with new tyres.
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4.2.2.5. Categorisation by technical parametersize / load / speed rating

Tyres can be distinguished based on various technical parameters, with some of these being
specified on the tyre and in some cases also compliant with standards or legislation. Some of
these parameters are particularly important when replacing tyres, i.e., in order to ensure
interchangeability with the tyre to be replaced.

o

[N
(0]
Z

I NBLX I OSYSyl @GeNB ySSRa (2 YIGOK UGKS af 5 a;
RSAONALIIA2yéd ¢KS F2ff26Ay3 RSaONAROoSa GKS&S LI N
and is followed by an example to demonstrate how this is detailed in a tyres dimension code:

>

9 Tyre size combines the following parameters:
- Section width is measured in mm from sidewall to sidewall;

- Aspect ratio is the ratio of the section height and of the section width of a tyre,
expressed as percentage;

- Construction (or structure) meaning tyre construction (sBection 4.2.2.9,
whereas R stands for radial and B stands for bias;

- Rim diameter represents the total rim diameter, and is given in inches;
1 Service description

- Load index is an assigned number corresponding with the-daaiying capacity of
a tyre. The heavier a vehicle, the higher the load index;

- Speed index: is the letter that follows the load index and indicates the maximum
speed the tyre can service. The rated speed must exceed the maximum speed
homologated for the vehicle, though for winter tyres national legislation may permit
a lower index.

[221Ay3 O |y
OHnp YYOZXI | aLls
rating (V).

EIFYLX S RAYSyarzy O2RS 2F | (GNBS
¥

S
Ol NYXidAz2 o6pp0x O2yaidNHzOGAZ2Y oOowlX

4.2.2.6. Categorisation by regulatory/labelling category

The Tyre Labelling Regulation (EU Regulation 2020/740, 2020) comprises of information
requirements for consumers that are provided through a label. Among others, the label includes
a few parameters which are addressed through categorisation or classes. This on the one side
has allowed removing the worst performers from the market but also providesuseds with

a system that allows them to understand how a specific tyre performs in relation to a given
category. According to the Commissions webpage, for rolling resistance and wet grip the classes
have decreased since the introduction of the label from 7 to 5 (meaning that tyre performance
improved leaving two empty classes) and restrictions that have applied from 2024 shall further
reduce the scale to 4 classes. For noise, there are 3 classes though here too, only the two higher
classes are actually populatdeigure4-3 shows the information specified on the label and how

the classes are categorised.
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1. Rolling Resistance Class

ENERG* 5 ©8

Supplier's Name Tyre type identifier Wet Grlp CIaSS (A to E)
Size Tyre Glass 3. External Rolling Noise Levt

‘E D 4. External Rolling Noise Cla
0 O (At00)

» u » 5. Tyre for severe snov
|I| | » . conditions

6. Tyre for severe ice

G conditions

Figure4-3: Understanding the Tyres Label

4.2.2.7. Conclusions on the scope of tyres addressed in this study and
relevant categorisations

The above sections show that there are multiple ways in which tyres could be categdfiseyl.

of the aspects that are to be considered for regulation under ESPR are related to the materials
used in tyre manufacture and how they behave throughoutltfeecycleof tyres (e.gemissions

during use and waste phase, recyclability). Though tyres of various vehicles differ in terms of
specific composition, dimensions, typical use and technical parameters, from a material
perspective they have many similarities. All tyres are composed of the same main materials, and
in this sense, material aspects related to the different life cycle phases have similarities.
Categorisations according to vehicle type are thus of interest. Though tyre classes are specified
in legislation and standards for the tyre classes C1, C2, C3, other categories are not as well
defined though also addressed to some degree in legislation. Looking at the information in tasks
2, 3 and 4 also shows a much higher data availability for tyre classes C1, C2 and C3, which shall
make the analysis of these classes easier than those of other vehicle categories.

Though construction categories are relevant, the radial construction is the more dominant on
the market. Also, from a material perspective, though the construction differs, materials and
components are understood to be similar and at least in the case of radial and bias ply tyres, so
is waste management. The relevance of tubes and ofgreumatic structureso this studyis

still uncleardue to their limited use and unclearaste management

Though functional performance is of importance, looking again at the issues in focus suggests
that the implementation of new requirements to be developed under ESPR should ensure that
tyre functionality would remain comparable to its current state. This is particularly true for
aspects that are already regulated by other legislation such as abrasion, noise, safety and
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reliability. Furthermore, tyre subategories that are optimised for different purposes or seasons
are not well defined in legislation as shall become clear form the next sections. For example,
from exchange with manufacturers it could be understood that there is no standardisation that
clearly defines which tyres are in the various tiers (budget,-teidand premium). Each
manufacture defines the tiers differently

Market related categorisations are of interest insofar as it is clear that at the time of purchase,
a tyre should achieve the same performance level regardless of whether it is a new tyre (OEM
or replacement) or a retreaded one. Looking at tyre classes in combination with whether the
tyre is new or retreaded could thus be of relevance. Though it could be argued that a minimal
performance could be considered also fmcondhand tyres to increase consumer certainty on

the quality of such tyres and thus to promote reuse, the sales of such tyres are assumed to have
a small market share and to be more difficult to contf@lg when sales are between private
consumers). The current study shall thus not focus on part worn tyres.

The categorisations based on technical parameters and on regulatory/labelling classes are of
relevance to the endiser, in particular when purchasing replacement tyres. However, these are
of less relevance as categories for assessing tyres in the context of this study, except in relation
to ensuring here too the implemented ESPR requirements do not result kearopliance with

other legislation.

Questions for stakeholdet® clarify the relevance of part worn tyres to the scope:
T1-7: Can you confirm that mogtart worn tyres are sold asecondhand tyres either
by endusers or by vehicle authorised treatment facilities?

T1-8: Arepart worn tyresalsosold byend-of-life tyres (ELTQperatorsand if so what

shareof the ELTs collecteate sold and to wh®

T1-9: How to the sales of part worn tyres correlate with the exports of ELTerky

EU boarders?

4.2.3. Systenmboundaries

As compared to former Ecodesign, tBSPRramework newly allows setting a wide range of
requirements, including on:

product durability, reusability, upgradability and reparability
presence of substances that inhibit circularity

energy and resource efficiency

recycled content

remanufacturing and recycling

carbon and environmental footprints

information requirements, including 2PP

= =4 =4 4 4 -8 -4

From the aboveenergy efficiency is considerdry the consultanto be covered through the
reference tofuel efficiency and rolling resistanesnder UNECE R117 and the E&hulation
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661/2009/EC and Regulatidi222/2009/EC The remaining aspects listed abpweiggest that

this study shall focus on different aspects related to materials used in tyre manufacture and their
behaviour throughout the tyrdife cycle Therefore, allife cycle stagesre to be considered,
including raw materials (sourcing, environmental footprint), manufacturing, distribution, use,
and endof-life.

It is obvious that a study related to EU legislation shall include the EU 27geotisaphical

scope That said, a significant share of tyres are imported to the EU from other countries and
though unrelated, a significant share of tyres is currently also exported abklifd (see task

2). Thepotential interplaywith the UK market may also be of intereltis still to be considered

how such aspects could be considered in the study and, in particular, in the analysis of base
cases to be performed in the next stages.

Considering the temporal scope, the study is to consider the development of tyres in coming
years and how this is to change should certain requirements be implemented. That said, at the
tyre level, it shall be necessary to consider what comprises an average tyre lifetime, given that
changes to material composition that could be a result of ESPR requirements should not result
in a reduction in tyre durability and reliability.

4.2.4. Relevant definitios

This section reproduces definitions used in various standarddesyiglation with the purpose

of developing a list of terms and definitions that are acegpby tyre related stakeholders and
that could be applied irfuture legislation to be developed under ESPR. Where multiple
definitions could be foundthey arediscussedand conclusions are made to allow proposing a
definition to be usedhroughout this study and any resulting legislati@efinitions appear in
alphabetic orderlt should be noted thatechnologies that relate to some of the definitions are
not explained here but rather under task 4 (sgection?).

Definitionsalreadyspecified under the ESPR (edgrability, substance of concejrand under

the Waste framework Directive (WFD) (e4YNB dza SQX WNB O2QPFSNER Q> WLINB LJ
WNE O & éhallAbg 3ged should tyres be addressed under ESPR legislation and are not
reproduced hereThe study team was kindly provided with a list of suggested definitigns

ETRMA, which have been used as a useful reference point throughout this section.

4.2.4.1. Casing

GThe worn tyre comprising the carcass, remaining tread and sidewall material. This worn tyre is
the component that undergoes processes like buffing and repair to be prepared for retréading
(UNECE R108, 1998; UNECE R109,.1998)

4.2.4.2. Carbon black various

The following definitions have been identified in relation to carbon black and a fewsufuitses.
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1 Recoveredarbonblack (rCB)A material, primarily carbon, recovered from Ewoifelife
Tyres (ELTs) through processes like pyrolysis and subsequent purification, intended for
use as a substitute for virgin carbon black in manufacturing, particularly in the

LINR RdzOGA2Y 2F ySg (&NDB ETRMA $pecified fa& siirddJazd 6 S NI LI
derived from CORDIEU research results and other sourdgSTRMA, 2025d)

1 Sustainablecarbon black (sCB): carbon black that is produced through methods with
better environmental performance than the traditional production process. Claims of
improved environmental performance should be substantiated through evidence
O2YLX ALYyl é6A0GK L{h mBRMABpekifieRthesourmaamtapted (i | Y Rl NR 2
from: From waste to worth¢ novel extraction of carbon black from used tyres |
CBreCYCLE Project | Results in Brief | H2020 | CORDIS | European Com{BiERIbIA,
2025d)

Though not addressed in the above definition, $@B been explained by stakeholders to be
produced from pyrolysis oils rather th&rom solid char. The combustion process is better
controlled than in the case of production of most virgin CB imported into the EU and is thus said
to result in less emissions to air. Stakeholders thus refer to this material as more sustainable
than virgin carbon black.

1 awSySgltotS /I Nb2y .f1O1Y /I Nb2y -dérived O £ 4GS
FTSSRadG201=2 adzOK & | 3NROdzL G dzNI £ graitSoé 9¢
Environmentally optimal breaks and tyrdETRMA, 2025d)

The consultantinderstandgenewable carbon blackscarbon black produced by combustiag
renewable bio-basedfeedstock It does not include alternative fillenaterials that can replace
carbon blaclbut are notderived fromchar.

4.2.4.3. Carcass

"Carcass" means that part of a tyre other than the tread and the rubber sidewalls which, when
inflated, bears the loa@QUNECE R108, 1998; UNECE R109,.1998)

4.2.4.4. Devulcarsation

The following definitions have been found for devulcanisation:

9 dDevulcarsation: Process of decomposition of chemical crdissks in cured rubber
typically focusing on selective scission of cibss Yy 1 A Y FETRVA tReés dhét this
RSTAYAGA 2y adakteda fromdo ASTM DEB14 (Standard Test Method for
Determination of Percent Devulcanization of Crumb Rultb@)TRMA, 2025d)

 a5S8S@dz OF yAT FdA2yY | OKSYAOIf L@ Qhara G(KIFQ
without shortening the carbon chains. Devulcanization is a recovery method for material
NB O 2 @WBSERTie Industry Project, 2023)

Both definitions refer to thébreaking or cutting of the chemical bonds of cured or vulcanised
rubber whichappear equivalent however each definition has additional details. Should a
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966 definition be necessary in future ESPR legislati@ncontext would need to be consulted to
967 determine the appropriateness of one of these options or of possible adaptations.

968 Devulcanisation and reclaiming asemetimesused interchangeably bufiffer as explained

969 underSection4.2.4.130on reclaimed rubber.

970 4.2.4.5. Durability

971  Atthe beginning of this section reference is made to existing definitions within the ESPR and the
972  WEFD thatshall probably applyshould an ESPR legislation be developed for tyres. ESPR defines
973  durability as follows:

974 f W5dzNI oAfAGEQ YSIya GKS loAfAGe 2F | LINRRdz
975 performance under specified conditions of use, maintenance and rép&t) ESPR,
976 2025)

977 The same term is defined in Standard EN458620 as follows:

978 1 ddurability < of a part or a product >ability to function as required, under defined
979 conditions of use, maintenance and repair, until a limiting state is reached

980 - Note 1 to entry: The degree to which maintenance and repair are within the scope
981 of durability will vary by product or produgfroup.

982 - Note 2 to entry: The user of this documantstdefine the criteria for the transition

983 from limiting state toEoL For more information see Figure D.1.

984 - Note 3 to entry: Durability can be expressed in units appropriate to the part or
985 product concerned, e.galendar time, operating cycles, distance run, etc. The units
986 should always be clearly staté@CEN/CENELEC, 2020)

987 Though the EN45552020 definition has been developed femergy related products, it makes
988 | FSo NBFSNBYyOSa 4KAOK I NB 27F goyldiseN®ersiodd ¢ KS NB°
989 to mean the end of the product lifetime, howevtre standard refers to a limitingtate as an

990 doccurrence which results in a primary or secondary function no longer being dekvered
991 referring among others to wear-out failureas an example. Efailure of a tyre could result in

992 an accident and would rather be considered to be a limiting state that should not be reached.
993 However,the consultants assume thaits additional examples could apply, the specification of
994  a condition of wear, such as thegal tread depth threshold in the EU, which is 1.6 mm for
995 passenger car tyreas an indication for tyre replacement could be specified for the case of tyres
996 as the limiting stateThis would be in line withote 2 of the standard thatequires the user of

997 the document (or rather definition) tepecify criteria for the transitiofrom a limiting state to

998 EoL.

999 Note 3 refers to the need to specify durability in appropriate units for the product concerned.
1000 For tyres a reference to mileage or rather kilometrage in the EU is common, tha@uiglus
1001 stakeholders have emphizsd that the actual durability depends on multiple factors of the real
1002 use conditions (e.gexposure to weather, tyre pressure, driving behaviour, etc.).
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In this respect, ETRMA explained that while the tyre tread abrasion rate does not predict tyre
life which is the total service mileagi¢ is a relevant indicator fdt, which wasexplained with a
simple exampleTwo tyrescan cover the sammileageyet shed very different amounts gad.
Forinstance, over 50,000 km, Tyre A (6 mm tread depth) loses 20 mg/km, while Tyre B (9 mm
tread depth) loses 50 mg/km. The bettperforming tyre is the one that loses less material over
the same distancein this example, Tyre A. Therefore, mileage al@menot ameaningful
indicatorof environmental performance; the key metric is tyabrasion rate, which should be

as low as possibl@he durability of a tyreelates toboth structural integrity/ robustness AND
Tread AbrasiofETRMA, 2025d)

From exchanges with various stakeholders on the practicetafading it has been understood
that the level of wear oBome tyreswhen theyreach Eolprohibits their retreading. However,
this has not been specified so far in terms of quantifiable parameters.

Questions for stakeholders

T1-10: What limiting state is relevant in the case of tyPes

T1-11:What criteriacouldbe 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 tothe state at which a tyrehould be sent to retreadiry

T1-13: Canthe tyre tread abrasion rate be considered a relevant indicator for tyre
service mileage and thus indirectly also to tyre durability?

4.2.4.6. Endof-life tyre

The followingdefinitions have been found for ELTs and origirfeden various sources.

f a¢eNB y2 2y 3ISN &dziA §(CEN/CENEHLEQ\R2ORNI1A18220F I A V' I £ LS
2024)

1 OGAtyre that has reached the erdf-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 dispased of
(ETRMA, 2025d)
f a! GeNB GKFG OFry y2 f2y3aSNI aSNBS Aida 2NRAIAYL
I NB NBGNBFRSRIZ NI dza STakea fudn $he gliddddy Gi&kWokld/ dza SR O
BusinesgOouncil forSustainable Developme(VBSCDTire Industry Project, 2023)
By excluing the cases of retreading, reuse and exports from the EN standard defirthion,
WBSCD makes clear that even if a tyre is subjected to these operations ladiebiten collected
as an ELT that it would not be viewed as an Ehdugh this definition may make sense, as it
attempts to exclude tyres that can still be used in one way or another, it is not clear how this
would relate tod Sy aGS¢ ONRGSNAIF ® {K2dzZ R | RSTAYAGAZ2Y
future ESPR legislation, that would need to be clarified to avoid the creation of incoherencies
between Union legislains.
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In the consultar® opinion, the ETRMA definition also takes hedidhis misalignment by
clarifying that the tyre is taken out of use. This would also exclude tyres that are reused or
retreaded (the fact that the casing is reprocessed to enable its remaining in use does not conflict
with this understandinor exported when the tyre ends up remaining in useparallel the
consultants interpret this definition to clarify that a tyre exported and then recovered or
disposed ofwould still be considered an ELThe reference to the destiny &LTsas either
recovered or disposeis$ further understood to cover all other possible routes of a tyre once it
has been collected. Please deigure4-4 in this respect

Tyres dismantled from ELV Tyres no longer
and tyres replaced fit for use
Production Use Collection Treatment
] ] 1 ]
New tyres End-of-life tyres Recovery

{

Disposal

Reused tyres Used tyres

Retreaded tyres Used casings

Tyres “prepared
forreuse”

Figure4-4: The scope of tyre that are collected and their possible routes handling

Questions for stakeholders

T1-14:Do you agree that the ETRMA definition would covepadisible routes of
tyres collected from vehicle dismantlers and tyre dealers wile excluding those tyres
sorted out to routes that enable them to remain in use?

4.2.4.7. Endof-use tyre

OA tyre on which the functional and legal requirements and standards are no longer met and
that has been made available for colleciqETRMA, 2025d)

4.2.4.8. Ground rubber

oGround rubber: Ground rubber is produced by grinding ELTs into different sized pieces. Metal
and fabric can be removed and the granules are sized for specific applic@UBSCDTire
Industry Project, 2023)
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4.2.4.9. New tyre

eNBE GKFd KlFha y2d o

w
w
<
S
N
m)
s <]

,2017)R A& y2d | NBGNB

4.2.4.10. Normaltyre

The following definitions have been identified:

1 d&Normal tyre:Tyre intended for highway (or public highway) use which does not require
dab{ £ 02N 20KSNJ @I NAIGA2ya0u 2NJ AaSoOERBE ayz2os
42231, 2017)

1 Qb2NXIf GENBQ Aa I G&NB:{WNECERIBSSRISTUNRGEY 2 NIY | f
R109, 1998)

The various definitions differ in terms of their reference to the surface on which tyres are
expected to be driven. Seeing as a tyre of a road vehiitleot only be used on highways, the
UNECE definition is considered to be more appropriate.

4.2.4.11. Off-road professional tyre

GOF-NR IR LINPFSaarAz2ylf G4eNBQ YSIya | &ata®OALl f  dza !
conditiong (EC Regulation 661/2009, 2009)

4.2.4.12.  Pyrdysis

Though many forms of pyrolysis are applied by industryviarious purposes,the following
definitions are of relevance fdhe context ofits application in ELT waste management.

f ateNRtearay ¢KS RSO2YLRaAGAZY 2F 9[ ¢ YI G4SNA
proportions. The process includes the application of pressure, high temperatures and
usually the absence of oxygen. Carbonization, gasification and thermolysis are related
recovery methods (WBSCDTire Industry Project, 2023)

1 a¢e&NB t-&N@Rrinéchemidal recycling process where valuable materials are
recovered from tyres or parts of tyres by decomposition of the organic part in the
absence of oxygen (i.e. not combustionfETRMA, 2025d)

Both definitions refeto a decomposition process, usually without oxygenEEL T material, with

the one being more detailed in terms of the process aisdpotential products Should a
definition be necessary in future ESPR legislation the context would need to be consulted to
determine the appropriateness of one of these options or of possible adaptations.

4.2.4.13. Reclaimed rubber

The following definitions have been identified:
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oReclaimed rubberDevulcanised rubber that has been thermally, mechanically, and/or

chemically plasticised for use as a rubber diluent, extender, or processing aid. The process of

NBOf I AYAYy 3 NIMzo 6 SNJ Ay OfETRVEsiate hat the/defidifioh s gdapied I NI R G 2
fromo9¢wa! 3 HAHPRT 2ATYASgall S Iftd 3 2A1TyASsal

GwSOf I YFGA2YKkNBOf I A YSR NeHigubbermidste info & staeanyWIINR A 2 Y 2
it can be mixed, processed and vulissd again. Reclamation usually involves a chemical
LIN2OS&dad LG A& O2yaiRSNBUWBSADTIY I8dudre ARojest, R023) G S NA | €

The definitions have various differences ammlild beused todevelop a defiition for future
ESPRegislation for tyres should the term need to be included.

Devucanisationand reclaimed rubber are often used interchangeaklyz 4 S @S NE  2tA |

al. explainthatt wdzo 6 SNJ RS @dzt OF yAT FGA2y OFy o Slinky a
bonds in order to breakdown thredimensional structure, while rubber reclaiming is

combination of main chain degradation and crdisking bond scissignd 2 AT yASga 1l Sid |
2 AT YASgalls tods 2y {d 3 C2NNSEI S YDPS HAHHD

> <
>
(s}

4.2.4.14. Reinforced tyre

GRSAYF2NOSR GeNBQ 2N WSEGNYT f2FR GeNBQ YSIya |
Aa RSaA3aIySR G2 OFNNE | 3INBF G§SN {EEIRRgulatisal y (KS
661/2009, 2009)

4.2.4.15. Retreaded tyre

OoRetreaded 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.

1 a¢ 2L OEtrejlddesienhtof the tread.

1 & wSl LILIrghAcEment of the tread and with the new material extending over part
of the sidewall.

1 &. SI R UcZeplacénem 6f the tread and sidewall rubber including all or part of
0KS f26SN | NBIM22aRO1IEKS GeNB& o
ETRMA provided the following definitions related to retreaded tyEEEBRMA, 2025d)

1 & wS i NBEGemehcyteRn for refurbishing a used tyre by replacing the worn tread with
new material. It may also include renovation of the outermost sidewall surface and
NBLX I OSYSyid 2F GKS ONRBgy LI ASEA 2NJ GKS LINRGS

1 &awS i NB I-Rhedcaphbiity &f a tyre to be refurbished through the process of
NEBGONBFRAYIS ft26Ay3 Al G2 0S8 NBdASR F2NJ AL
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1 awS i NBI RIAWONStyrel gdiVd8sing the carcass, remaining tread and sidewall
material that is considered suitable for effective retreading by a tyre industry specialist
Fftf26Ay3 Iy AYyalLISOdAz2yéd ¢KS a2dz2NOS Aa aLlS

The WBSCD refers to retreading as follows:

T a!'ftaz2 1y26y Fa NBOF LILRA Y AtyrerdtlewslBoy gedis® hyy 3P ¢ K S
replacing worrout rubber belts and treads with new org®VBSCDTire Industry
Project, 2023)

Ly GKS O2yadAZ GFryidaQa 2LAYAZ2YY (GKS @FNAR2dzA RSTAY
to various options for retreading in terms of the tyre component that is replaced. Though not all

refer explicitly to the process being applied to a used tyre, this is clear in all formulations. The
definition given in 1ISO 4228 2017is considered to be the most complete, though neither of

the definitions refers to the different retreading processes thag @ppliedin practice, i.e., cold

retreading and hot retreading.

It is noted that the ETRMA definition forretread 60 f S (& NBé¢ NBFSNAR (2 aiKS
GNBFR YR &A RS garts compfising Béddoin tyee to beiretréaBh®is aligned

with the definition given under URCERegulationNo 108 andUNECRegulationNo 109 for a
OFaAy3asr ¢ KA KorMNider cBridisingl tRe carcass, remaining tread and sidewall

materiak  theicomponenti 2 6 S LINBLI NBR F2NJ NBiUNBIFRAy3IdE o) |
1999

Questions for stakeholders

T21-15:1n your opinion, is it necessary to include reference of the various retreading
practices that are applied in practice to the definition of retreading?

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

4.2.4.16. Recyclediecoveredfenewable/bicbased material

In various discussions with stakeholders where the practicability of a recycled content target for
tyres was discussed, manufacturers often raised their preference for a mutual target for both
recycled and renewable content. In the context of recycled materials, it is also relevant to clarify
if the material is of preor postconsumer source. ETRMA has providddwrelated definitions
These are compared with definitions specified in the Waste Framework Diredtich isthe
frameworkreferred to in the ESPR feeveraldefinitions related to the waste phase.

The WFD does not define the term recycled materf@mwever it specifies the following
definition in Article 3(17) for the term

9 RSO0t AyaQY dlyed NBO2OSNER 2LISNFXGA2Y o0& HKAC
products, materials or substances whether for the original or other purposes. It includes
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1163 the reprocessing of organic material but does not include energy recovery and the

1164 reprocessing into materials that are to be used as fuels or for backfilling operations

1165 (Waste Framework Directive (WFD), 2008)

1166 1 awSoOe Of SR A Ynatéri8l NFoscébnsumer or preconsumer) that has been

1167 reprocessed from a discarded material by means of a manufacturing process and made

1168 Ayid2 I FAYIE LINPRdzOG 2NJ I O2.FIBMASafedtha 2 NJ Ay Oz
1169 theaboveRSTFAYAGA2Y A& 4! RI LI SR-Clrefla definkiohsJorA TA SR T
1170 the tire industry and in line with European (WFD) regulatid#@rRMA, 2025d)

1171 Despite differences in foradation and in the term itself, the definition that ETRMA provides is
1172  aligned with the definition given in the WFD, though not specifying operationsateaxcluded

1173 inthe WFD definitionAs ETRMA refer to a recycled matesiiadl as badiling is not considered
1174 a material but rather an operation, the lacking reference in this case can be understood.
1175 However when consideringnergy recovery and in particular use as fuatsgexplicitexclusion

1176 from the ETMRA definitiowould ensure that fuelwhich can be viewed as a produig,not

1177 interpreted asa recycled material.

1178 9¢wa! R2Sa y20 LINBGARS | RSTAYAGAZ2Y F2NJ GKS (6
1179 SEF YLX S (2 & NB O8NS RISDthe\BFDY ot | O]

1180 1 WNI O As@&fing® exmny operation the principal result of which is waste serving a

1181 useful purpose by replacing other materials which would otherwise have been used to

1182 fulfil a particular function, or waste being prepared to fulfil that function, in the plant or

1183 in the wider economy. Annex |l sets out a rthaustive list of recovery operations

1184 (Waste Framework Directive (WFD), 2008)

1185 In alater amendment, Article 3(15a) was added defining

1186 T WYIFGSNRFE NBO2OSNERQ Fa dalye NBO2OSNER 2 LISNI |
1187 reprocessing into materials that are to be used as fuels or other means to generate

1188 energy. It includes, inter alia, preparing forded S> NB O& Of A y@astey R o6 O
1189 Framework Directive (WFD), 2008)

1190 Material recovery as defined by the WFD could applythe O 2 y & dzfopirioy, baihato
1191 products and to materials recycled from wasteeaning for example that tyre retreading could
1192 be considered as material recovery iagomprises of the preparing for reuse of tyre casing
1193 recovered form ELT.

1194 The consultants understand a recovered materiajéoerally refer tax Y I i Sehtdacted fiom
1195 61 4GS LINE RdzO (i & dyes, thig pritn&ily reférg t feieied crbon black (rCB),
1196 which is obtained through the pyrolysis BETsWhile rCB is a recovered material, it may also
1197 be considere@recycledmaterialif it is reprocessed and used in a new product (refeiSetion

1198 4.2.4.2 as this would be in line with the WFD definition for recycling as well as the definition
1199 provided by ETRMA

1200 &t 2can8umer recycled materiaj Material generated by households or by commercial,
1201 industrial and institutional facilities in their role as end users of the product which can no longer
1202 06S dzaSR FT2NJ Ad&a AYyUGSYRSR LJzZN1I2&aS® ¢KAa AyOf dzRS:
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9¢wa! LINRPGPARSE (KS a2dz2NOS ¥F2 N igCikedlar efinlidng A G A2y |
F2NJ 0KS G(ETREA, 20¢598)dza (0 NEB £

dPreconsumer recycled materigIMaterial diverted from the waste stream and recycled during

a manufacturing process. Excluded is reutilisation of materials such as rework, regrind or scrap
generated in a process and capable of being reclaimed within the same process that generated

AGd & 9¢wa! adlFrdisSa (GKIFIG GKA&A RSTAYKGrkdRay Ad 4! F
RSTAYAGAZ2Yya TANRMAKD25d)e NB Ay Rdza G NE €

GwSySél o6t S YI (S N¥adedreshuices@htFetuyi ® Bheirpieviodsisiek levels

by natural growth or replenishment processes at a rate in line with use cycles. Therefore, they

FNBE NBLX SYA&AaKSRkNBINRsY |G | FFLradSNINIGS GKIFyYy F
F2N) 0KA&A RSTAVAGNDYzZ F 8 REFA {5 0 ABTRMA, 20258 G KS (A NJ

a . -haBed materials Resource derived from biomass excluding any materials embedded in
geological formations or transformed to fossilised material. Examples include trees, crops,
grasses, algae, microorganisms, animals and wastes of biological efigh® Y I Y dzNB 0O ¢ & 9 ¢\
LINE A RS& (GKS &2dz2NOS F2NJ ERRVR, 2828df Ay A G A2y +a aL{tl

4.2.4.17. Regrooving

oRemoving rubber from the layer of existing rubber of the tire to restore tread pattern depth
YR SEGSYR GKS tAFSGAYS 2F F GeNBod hLIGA2YIEY A
following source: WBCSD TIP Circular definitions & méEitRMA, 2025d)

4.2.4.18. Rubber powder

OoRubber powder: Microised rubber powder (MRP) is categmed as a dry powdered
elastomeric crumb rubber in which the majority of the particles are & n né (\WBSCDTire
Industry Project, 2023)

4.2.4.19. Runflat tyre

Wwadzy | ( GaHdNpptngININBE Q RSAONAROGSA Ll SdzyYF A0 (&NB
technical solutions (for example, reinforced sidewalls, etc.) allowing the pneumatic tyre,

mounted on the appropriate wheel and in the absence of any supplementary component, to

supply the vehicle with the basic tyre functions, at least, at a speed of 80 km/h (50 mph) and a
RAaGlIYyOS 2F yn 1Y 6KSy 2 LI®ONECERI2008)Y Fild (G&NB 1

The same regulation also provides the following definition:

Wwdzy Ffl G deaidsSYyQ 2N WOEGSYRSR Y2o0AatAide &aeadsSy

dependant components, including a tyre, which together provide the specified performance

granting the vehicle with the basic tyre functions, at least, at a speed of 80 km/h (50 mph) and

I RAAGIYOS 2F yn 1Y 6KSy ZFUNGCEHR30KW30@B) Ay Tt G G&NJ
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4.2.4.20. Seconédhand or partworn tyres

oSeconehand or partworn tyres are used tyres that are still intended for use on public road,
provided they meet specific legal requirements. A 'sechadd tyre' is a used tyre that remains
suitable and legally compliant for its original purpose on a vehicle, having previously been used

by another owner holde¢. 9 ¢ wa !

Working Group

4.2.4.21. Sidewall

"Q{ ARSSHIEEQ YSIya

LINE A RS & ( KA Adapgke8 ffomyJded A 2 v
Tyre Recovery: An introduction to applicable regulations in England and Wales. Used Tyre

GKS LINIO 2F | GeaNB o0Sig

i KS NX YUNECE RIB3898; UNECE R109,.1998)

4.2.4.22. Snowtyre

The following definitions have been identified:

1 d&Snow tyre: Tyre whose tread pattern, tread compound or structure is primarily
designed to achieve in winter conditions, e.g. snow, a performance better than that of

a normal tyre with regard to its ability to initiate or maintain vehicle motion.
- b2GS m G2 SyuNBY LG Aada ARSYUATASR o8

M&EE (ISO 4223, 2017)

1 "Snow tyre" means a tyre whose major features including tread pattern are primarily
designed to achieve in mud and/or snow conditions a performance better than that of
a normal tyre with regard to its ability to initiate and control vehicle mot{biNECE

R108, 1998)

The definitions are morer less equivalenaside from the reference to tyre identification.

4.2.4.23.  Special use tyre

The following definitions have been identified:

1 a¢eNB’ AYyiSYyRSR

T 2 0@l offfoad SRfor dthed special (déty afdy

adl

02Y

primarily designed to initiate and maintain the vehicle in motion in® R O2 Y RAGA 2 Y

(ISO 4223, 2017)

1 "Special use tyre" means a tyre intended for mixed use, bothaod offroad or for
other special duty. These tyres are primarily designed to initiate and maintain the

vehicle in motion in ofN2 | R

The definitions are equivalent.

O 2 (URERCE REY, 4998; UNECE R109,.1998)
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4.2.4.24, Tread

The following definitions have been identified:

bQ¢NBFRQ YSIya GKFEG LINI 2F | (GeNB 6KAOK 0O2YS.
OFNOIFaa FaFrAyad YSOKFyYyAOFft RIF YIUNSCERYORB, 1992 v (i NJA 0 dz
UNECE R109, 1998)

G¢e@NB GNBFRY LINI 2F F LlySdzYF GAO G&NENIXKEFG y2NJ
17045:2020, 2020)

The definitions are similar, however the one referred to in UNECE 108 and h09 limited
only to pneumatic tyres, while also detailing functions of the tread, making it more complete.

UNECE algefers tothe following definition:

"Tread used for retreading process" means either aqred tread or the specificatioof the
major features of the tread used for mould cure procéss.! NJi A QEUNECH R1pS¢ 99B)F

4.2.4.25. PRODCOMIOMEXTategories (Eurostat)

PRODCOM provides statistics on the production of manufactured goods by enterprises in EU
countries. Table 4-3 specifies tyre-related categories used as codesn the PRODCOM
classification of industrial product8lACE clas®?.11) and their corresponding COMEXT cades
NACE stands for Nomenclature of Economic Activities. It is the statistical classification system
used by the EU to categee economic activities and collect/analyse economic data. COMEXT
provides the EU statistics for international trade in goods. It uses the Harmonized System (HS)
and Combined Nomenclature (CN) codes.

Table4-3: Products linked to MCE 22.11: Manufacture of rubber tyres and tubes; retreading
and rebuilding of rubber tyresand corresponding COMEXT codes

CPA 22.11.11: New pneumatic tyres, of rubber, of a kind used on motor cars

Classification
assumed to reflect
Cl tyresin task 2

New pneumatic rubber tyres for motor

22.11.11.00 401110 . . .
cars (including for racing cars)

CPA 22.11.12: New pneumatic tyres, of rubber, of a kind used on motorcy
or bicycles

401140, New pneumatic rubber tyres for

22.11.12.00
401150 motorcycles or bicycles
CPA 22.11.13: New pneumatic tyres, of rubber, of a kind used on buses, lorries or aircraft

. lassification
New pneumatic rubber tyres for buses o Classificatio

22.11.13.55 401120 f 2NNRSA GAGK | f2t assumed.to reflect
C2 tyres in task 2

New pneumatic rubber tyres for buses o Clersingzien
22.11.13.57 401120 P y assumed to reflect

lorries with a load index > 121 C3 tyres in task 2
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22.11.13.70 401130 New pneumatic rubber tyres for aircraft

CPA 22.11.14 Agrarian tyres; other new pneumatic tyres, of rubber

MS level
production data is
not reported for
this code

Assumed to reflect
components
rather than tyre

types

401160,

401161,

401162,

401163,

401169, Aqrari . i
22 11.14.00 401170, grarian tyres; other new pneumatic

401180, tyres, of rubber

401190,

401193,

401193,

401199
CPA 22.11.15 Inner tubes, solid or cushion tyres, interchangeable tyre treads and tyre flaps, of
rubber

Solid or cushion rubber tyres;

22.11.15.30 U0 interchangeable rubber tyre treads
22.11.15.50 401290 Rubber tyre flaps
22.11.15.70 401310 Inner tubes, of rubber

CPA 22.11.16 Cardeack strips for retreading rubber tyres

Camelback strips for retreading rubber

22.11.16.00 401290
tyres

CPA 22.11.20 Retreaded pneumatic tyres, of rubber

Retreaded tyres of rubber of a kind usec

22.11.20.30 401211
on motor cars

Retreaded tyres of rubber of a kind usec

22.11.20.50 401212 ]
on buses and lorries

Retreaded tyres of rubber (including of &
22.11.20.90 401213 kind used on aircraft; excluding of a kinc
used on motor cars; buses or lorries)

There are PRODCOM codesdifferent vehicle types including motor cars (assumed to reflect

Assumed to reflect
components for
retreading

Assumed to reflect
C1 retreaded tyres
Assumed to reflect
C2 and C3
retreaded tyres
Assumed to reflect
all other retreaded
tyres

passenger cars)husesand lorries, motorcycles, kkycles aircraft and other Though the

PRODCOM code descriptiazen be associated to some degree with specific vehicle type tyres
and in some cases with characterisations of the classes C1, C2 ahd €®)sultants observe
that they do not strictly follow the same classificatioasd are also not always used in the

reported data
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1297 4.2.4.26. Categories according to ENr ISGstandard(s)

1298 EN and ISO standards categmtyres by intended vehicle use, construction type, service type,
1299 and key markings (size, load, speed). The main casagjon is by vehicle/application typend
1300 includesthe categoriesshown inError! Reference source not found.

1301 Table4-4: Tyre categories according to vehicle/application type inHNO Standards.

Passenger Car 4000, 10191 14201, 10844
Light Truck 4209, 10191 14201
Truck/Bus 4209, 15222 14201
Motorcycle 10231 =

Bicycle 5775 >
Agricultural/Forestry 4251, 7867, 8664 -
Industrial/Earthmover 4250, 3739, 18807, 18808 -

Aircraft 3324 -

Other/Special 42231, 3877 10844

1302

1303  SourceOwn compilation

1304 Further categosations (sometimes also integrated as suhbtegorgations) are by tyre
1305 construction (e.g. radial/bias, tubeless/tulbgpe), intended use(normal, snow, traction),
1306 detailed size/load/speed ratings, and tread pattern.

1307 4.2.4.27. labelling categories (EU Energy Label orlgbel), if not defined by
1308 the above

1309 The European Commissi¢BU Regulation 2020/740, 2020)ly includes provisions fahe C1,
1310 C2 and C3 categorisation in thabelling of Tyres Regulatiofhe followingtyre categories are
1311 excluded fromts scope:

1312 f hFFUNRBIR LINRPFTSaaArzylf GeNBaT

1313 1 Tyres designed to be fitted only on vehicles registered for the first time before 1 October
1314 1990;

1315 f ¢emielS GSYLRNI NEmdzA S -spadettiNd; (& NBa o64adzOK
1316 1 Tyres whose speed rating is less than 80 km/h;

1317 1 Tyres whose nominal rim diameter does not exceed 254 mm or is 635 mm or more;
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1 Tyres fitted with additional devices to improve traction properties, such as studded

tyres;

I Tyres designed only to be fitted on vehicles intended exclusively for racing;
T {SO2yRmKIYR (&8NBaz dzyf Saa adzOK G&NBa

No ecolabels for tyres were found in the European market.

4.3.

Legislation (EU, Member State and third country level)

N

Tyre legislation forms the legal framework that governs the safety, environmental performance,

and market placement of tyres across different jurisdictions. At the EU level, haedon

regulations establish mandatory requirements on aspects such as type approval, labelling, noise,
rolling resistance, and wet grip, ensuring a consistent standard for all Member States. National
legislation within individual Member States may complement or reinforce these EU provisions,

particularly in areas such as enforcement, inspection, and market surveillance.

The case of tyres is somewhanique as in many cases, legislation is first introduced at the
international level by UNCERegulations. These are then transposed into the legislation of all
countries that are signatories of such regulations. In the case of thestdth legislation is

transposed into EU legislation and thus applies in all EU Member States.

Beyond Europe, third countries apply their own legislative systems, which can vary significantly
in scope and stringency, influencing international trade and compliance obligations for

manufacturers.In the case of tyresit is however very common that such legislation is a

transposition of the international UN Regulations.

This section outlines the key legislative frameworks at EU, Member State, and third country
levels, highlighting their role in shaping tyre design, testing, and market access.

Table4-5 shows an overview of the legislations that might be of relevance in the framework of

this study.

Table4-5: Relevant regulations applicable to tyres

Geographic scope o .
.g .p P Legislation
legislation

International
regulation

UNECHRegulations No 30, No 54 and No 117 regarding Tyre safety
environmental performance,

UNECHRegulation No 64 on spare wheels and-flat systems,
UNECHRegulation No. 108 and 109 on retreaded tyres,
UNECHRegulation No 141 on light duty vehicle tyre pressure,
UNECHRegulation No 142 on tyre installation, and
UNECHRegulation No 124 on wheel replacement
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Geographic scope o L
o Legislation
legislation

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

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

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

- Regulation (EU) 2018/858 on the approval and market surveillance
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 ¢
to measure and limit noexhaust emissiorfconsist of particles
emitted by tyres and brakes of vehicles either by UN Regulation or
/| 2YYAaaAizyQa RSt S3IFGSR | Od

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

- Additional legislations affecting vehicles, where tyres are also affect
by some requirements, e.@irective 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)

European legislation

Member state

. - See Annex |
regulation
Third cguntry - See Annexl
regulation
Source: Own compilation
4.3.1. Internationallegislation

4.3.1.1. UNECHegulations No. 3054 and 117 regarding Tyre safety and
environmental performance

UNECERegulationNo. 30 (UNECE R30, 2008) regulates new pneumatic tyres primarily for
passenger car§i.e., class Clestablishing requirements for tyre dimensions, load capacity,

2 These norexhaust emissions for tyres are particularly microplastics. Improved materials and designs
that reduce wear will help meet the new regulatory requirements. The intention is to introduce binding
emission limits for tyres sold on the EU market.
3 Pneumatic tyres for motor vehicles and their trailers (Class C1)
4 Pneumatic tyres for commercial vehicles and their trailers (Classes C2 and C3)
5> Tyres with regard to rolling sound emissions, adhesion on wet surfaces and rolling resistance (Classes
C1,C2and C3)
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1349 speed rating, structure (radial, biqdy, etc.), and mandatory markings. The regulation includes
1350 performance requirements such as a load/speed endurance test, which ensures that tyres can
1351 withstand specific loads at their rated speeds without structural failure (such as tread separation
1352 or cord breakage). It also mandates the presence of tiwadr indicators and specifies the
1353 minimum tread depth, ensuring a basic level of safety and durability for passenger car tyres.

1354 UNECERegulationNo. 54 (UNECE R54, 2008) covers new pneumatic tyres for commercial
1355 vehicles(i.e., Class C2 and Cl)ke RegulatioNo. 30, it sets out requirements for tyre
1356 dimensions, load and speed ratings, structure, and markings, but also includes performance
1357 tests, especially a load/speed endurance test, to verify that tyres for trucks and buses can safely
1358 carry their designated loads at specified speeds. The regulation ensures that tyres for
1359 commercial vehicles meet minimum safety and durability standards, which is highly relevant for
1360 the product scope as it defines what constitutes a compliant tyre for these vehicle categories.

1361 UNECERegulation No. 117 (UNECE R117, 2016) introduces environmental and safety
1362 performance requirements beyond those of Regulatidits 30 andNo. 54. It applies to new

1363 pneumatic tyres of classes C1, C2, and C3, and sets maximum limits for three main aspects:
1364 rolling sound emissions, wet grip, and rolling resistance. The regulation also defines specific
1365 criteria for snow tyres and special use tyres, with adjusted requirements where appropriate.

1366 4.3.1.2. UNECHEegulation No. 64 on spare wheels and-flan systems

1367 UNECERegulationNo. 64 (UNECE R64, 2010) sets out uniform provisions concerning the
1368 approval of vehicles with regard to their equipment, specifically focusing on tempasary
1369 spare units, rufflat tyres and systems, and tyre pressure monitoring systems (TPMS). The
1370 regulation applies to passenger cars and light commercial vehicles when equipped with any of
1371 these systems or components.

1372  For tyres, the most relevant aspects regulated undeEGER64 include the requirements for
1373 temporarydzd S aLJ NBE G&NBa-ab g% NSy a-hk tids Za8E TEMINNO S
1374 regulation ensures that if a vehicle is equipped with a tempotesy spare unit, the tyre used
1375 must be approved under UBCERegulation No. 30 and must meet specific load and speed
1376 requirements.

1377 For runflat tyres and systems, the regulation requires that vehicles equipped with these must
1378 alsohavearw¥f I 0 6 NYyAy3I aéadasSy 02N ¢ta{ GKF{G YSSiz:
1379 alerts the driver when a tyre is operating in a flat condition.

1380 The regulation also sets out detailed performance requirements for TPMS. These systems must
1381 detect a loss of tyre pressure (such as from a puncture) and alert the driver within 10 minutes if
1382 the pressure drops by 2@60r more, or falls below 150 kPa, whichever is higher. The TPMS must
1383 also detect system malfunctions and alert the driver within 10 minutes.
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4.3.1.3. UNECHRegulation No. 108 and 109 on retreaded tyres

UNECHegulationdNo 108 (UNECE R108, 1998) amdECE NA09 (UNECE R109, 1998) set out
the technical and performance requirements for retreaded tyres for passenger UAEGE
R108) and commercial vehiclddNJECER9). They establish the baseline for the safety, quality,

and performance of retreaded tyres, ensuring that these products can be placed on the market
with a level of assurance comparable to new tyres.

Both regulations specify that only casings from tyres that were originallydppeoved can be

used for retreading, ensuring that the structural integrity of the casing is suitable for a second

life, which is a critical aspect for both safety and environmental performance.

The regulations detail the processes and quality management systems required for retreading
production units, including requirements for inspection, preparation, repair, and the application
of new tread material. The regulations also specify minimum material thicknesses for new tread

and, in the case of passenger car tyres, set a maximum age for the casing (seven years) to ensure

reliability.

Performance requirements are a key part of both regulations. Retreaded tyres must pass a
load/speed endurance test, which is designed to ensure that the retreaded tyre can safely carry
the specified load at the designated speed without exhibiting failures such as tread separation,
ply separation, or broken cords. Both regulations require that retreaded tyres be marked with
clear information, including the brand, size, structure, service description (load index and speed
aeyvyoz2f0X RIFIGS 2F NBGONBFRAYy3IZ
approval mark, ensuring traceability and market surveillance.

Iy R

idKS

g 2 NR

4.3.1.4. UNECHERegulation No 141 on light duty vehicle tyre pressure

UNECHERegulatiorNo. 141 (UNECE R141, 2018) regulates the performance of TPMS fitted to M1
vehicles up to 3,500 kg and N1 vehicles with single tyres on all axles. It sets the minimum
functional performance of systems that monitor tyre inflation pressure in use, the test methods
to verify this performance, and the driver warning requirements. In practice, it links vehicle

approval to tyre inflation safety outcomes and therefore affects th&ise safety, energy

efficiency and durability performance associated with tyres. The Regulation requires that TPMS

must operate from 40 km/h up to the vehi@emaximum design speed and remain robust to
electromagnetic interference as evidenced by compliance witEOBR10. It lays down three
core performance requirements that are verified-omad: detection of incidentelated pressure
loss (puncture), detection of significant undeflation due to diffusion or gradual loss, and

malfunction detection.

The Regulation also specifies standsed test conditions and procedures, including ambient

temperature, dry higkadhesion road, speed ranges for puncture and diffusion tests, pressure
measurement accuracy, and detailed driving sequences and deflation targets, as well as

procedures to simulate malfunctions.
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These requirements create a baseline level dise tyre inflation monitoring in the EU vehicle
fleet, complementing tyrespecific UNECE regulations on tyre construction and performance
(e.g UNECER30/54 and URNCER117) and reducing safety risks and potential excess rolling
resistance from undemnflation.

4.3.1.5. UNECHRegulation No 142 on tyre installation

UNECHegulatiorNo 142 (UNECE R142, 2021) governs how tyres must be installed on approved
vehicles. It ensures that vehicles are fitted only with tyres that are correctly dimensioned,
appropriately rated for load and speed, compatible with the approved rim configurations, and
compliant with the tyre performance and construction regulations that apply to-meroved

tyres.

¢KS NB3IdzZ I GA2yQa O2NB NBfSOIFyOS tA8Sa Ay (KS
constrain tyre characteristics on vehicles placed on the EU market. First, every tyre installed on
a vehicle must fulfil the technical and transitional requireméiefSUNECER30,UNECR54 and
UNECHR117, meaning the installed tyres must be tgmproved for dimensions, load/speed
capability, and, where applicable, wet grip, rolling sound and rolling resistan¢édNIECIR117.
Second, tyre fitment rules enforce homogeneity and adequate clearances: all normally fitted
tyres (excluding temporaryse spares) must share the same structure; tyres on a given axle
must be of the same type; and wheel housings must allow unrestricted movement for the
declared maximum tyre envelope across suspension/steering ranges, verifiable physically or by
agreed virtual methods.

4.3.1.6. UNECHRegulation No 124 on wheel replacement

UNECERegulation No. 124 (UNECE R124, 2006) regulates theapgeval of replacement
wheels for passenger cars and their trailers. It governs key wheel characteristics that directly
condition which tyres can be safely and legally fitted, and it imposes performance tests that
interact with tyre fitment, inflation, and service conditions.

The regulation applies to replacement wheels for vehicles in categories M1 (passenger cars),
M1G (offroad passenger cars), O1 (light trailers), and O2 (medium trailers). It excludes original
equipment (OE) wheels and special wheels, which remain subject to national approval. The
regulation sets out requirements for wheel design, manufacturing, and installation, ensuring
that replacement wheels are compatible with the tyres they are intended to support.

The regulation specifies rigorous testing procedures for wheels, which indirectly affect tyre
performance.

5 Atransitional requirement is the set of timeound administrative rules embedded in a UN Regulation
(or its series of amendments) that manage the shift from an older to a newer set of technical
requirements
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The regulation also requires wheels to meet specific load capacity and inflation pressure
standards, which align with tyre performance requirements. This ensures that tyres are not
subjected to stresses beyond their design limits.

4.3.2. EU legislation

The following section provides summaries of EU legislations dealing with tyres and their main
focus.

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

Regulation EU 2020/740 (EU Regulation 2020/740, 2020) provides a framework for lisetnon

information on the performance indicators afi @ NS Q& 0 SKI @A 2 dzNJ dzy RSNJ NB |
regulation establishes a label containing up to five symbols covering the fuel efficiency, external
NEffAYy3a y2A4S a ¢Sttt | a ¢S i-usersityrdake ahigicimed OS I N L
OK2A0S ¢6KSYy LIzNOK isdl regts laidi dbwibird WNECE{ Ri17yaRe [ udeR to

measure the performance aspecgcales described in Annex | of the EU tyre labelling regulation

I NB dzaSR (2 Oflraairfe GKS (eNBaQ LISNF2NXYIFyOS gA
rolling noise. UNECE R117 defines limits for rolling resistance, wet grip, and noise in successive

stages (stage 1, 2 and 3), with each stage being stricter than the previoasdtigese are then

reflected in theEU Regulation on the labelling of tyres

Regulation 2020/740 is currently under revision, with adoption planned for the second quarter

of 2026. This initiative introduces new information requirements for retreaded tyres and

' YSYRYSyGa G2 GKS wS3adAZ Il GAz2zyQa ' yySES&E (2 AYL
compliance data of the product database and improve legal certainty with regard to the format

of advertising information and promotional material (European Commission, 2025e).

Furthermore, the European Commission has initiated work to develop a label for retreaded C3
tyres, following an industry proposal received in October 2022 (Viegand Maagge, 2025).

Forfurther detailon theparameters addressed in the Regulation, Seetions4.2.2.6and7.3.2

4.3.2.2. Regulation (EU) 2019/2144 on typeproval requirements for
motor vehicles and their trailers

Regulation 2019/2144 (EU Regulation 2019/144, 2019) sets Elhiyp®val rules that directly
affect tyres through both the vehiclgide system requirements and tyre performance
requirements. It requires vehicles to be equipped with an accurate TPMS that can warn the
driver of pressure loss across a wide range of road and environmental conditions, and that is
designed to avoid resetting or recalibration at a low tyre pressure. The Commission must set
uniform procedures and technical specifications for TPMS-gg@oval via implementing acts.
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For tyres as products, the Regulation requires that all newly manufactured tyres placed on the
EU market meet safety and environmental performance requirements set out in the relevant
regulatory acts listed in Annex II, with the Commission empowered to adopt uniform procedures
and technical specifications for tyre tyjagproval and installationThe Regulation also signals

the replacement of prior EU tyre provisions with UN Regulations, notalBGHRIL17 on rolling
sound emissions, wet grip and rolling resistance, and encourages developing requirements that
assess performance when tyres are worn so that tyres meet requirements throughout their life.

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

GCommission Delegated Regulation (EU) 2015/208 (Commission Delegated Regulation (EU)
2015/208, 2014) supplements Regulation (EU) 167/2013 on the Etapgeval of agricultural

and forestry vehicles and is relevant to tyres insofar as it sets binding functional safety
requirements for tyres fitted to tractors, tracked tractors and certain towed/interchangeable
equipment within that framework. It does not regulate road vehicle replacement tyres generally,
but it defines the approval regime for tyres used on agricultural/forestry vehicles and links EU
approval to UNECE tyre regulations. Article 34 subjects tyres to approval testing and
performance verification in accordance with Annex XXX (about requirements on tyres), while
Annex | recognises the UNECE tyre regulations (notably URIBGHor agricultural tyres and
UNECIE54 for certain tyre categories) that apply on an equal basis to EU legislation.

The Regulation also sets test conditions that directly affect tyre specification and marking:
maximum design speed tests must be performed with new pneumatic tyres having the greatest
rolling radius intended by the manufacturer, at reade pressures, with an explicit tolerance

that includes a 86 allowance for tyraize variation; vehicles with maximum design speed above
60 km/h must be equipped with adjustable speed limiters meeting UNRBZEvhich constrains
permissible tyre speed capability selections for such vehicles. The scope therefore captures tyre
type-approval recognition (via UNEGEO6 andUNECH®4 listed as applicable to relevant
categories), vehickevel conformity of the mounted tyres with the approved sizes, loads, and
speed indices, and the verification that the tyre configuration supports measured maximum
design speed and load/mass limits established elsewhere in the regulation.

At vehicle level, compliance includes fitment of tyres matching approved dimensions, load
indices, speed categories, and use conditions forraad/off-road operation during type
approval testing.

4.3.2.4. 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) 2018/858 (Regulation (EU) 2018/858, 2018) establishes the Eappypeal

and marketsurveillance framework for motor vehicles and their trailers, and for the systems,

components, separate technical units, parts and equipment designed for such vehicles. Tyres

fall within this framework as components/parts that can be fitted to approved vehicles. As such,
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1525 tyres placed on the EU market must comply with the relevant regulatory acts listed under the
1526 vehicle typeapproval system, and national authorities may verify conformity both at-type
1527 approval and in market surveillance. The Regulation also empowers controls on parts and
1528 equipment that can significantly impair environmental protection or functional safety if fitted to
1529 vehicles, which captures safetgnd environmerycritical tyre characteristics and replacement
1530 tyres in the aftermarket.

1531 The Regulation requires that technical requirements for systems, components and separate
1532 technical units (including tyres) be harmonised via referenced regulatory acts, notably UN
1533 Regulations accepted under the UNECE 1958 Agreement and EU acts listed in Annexes.

1534 4.3.2.5. Regulation (EU) 2024/1257 (EURO 7 Regulatiortype-approval

1535 of motor vehicles and engines and of systems, components and
1536 separate technical units intended for such vehicles, with respect to
1537 their emissions and battery durability

1538 Regulation (EU) 2024/1257 (EURO 7) (EU Regulation 2024/1257, 2024) explicitly brings C1, C2
1539 and C3 class tyres (as per EIBER117) into its scope, excluding ice grip tyres. It establishes
1540 common technical requirements and administrative provisions for emissiordppeoval and

1541 market surveillance of vehicles and related components, and it defines tyre abrasion as part of
1542 non-exhaust emissions to be addressed within this framework.

1543 The Regulation indicates a need to measure and limit-exitaust emissions that consist of

1544 LI NI AOf Sa SYAGGSR o0& deNBa FyR oNI}1Sa 2F OSKAC
1545 delegated act. These neexhaust emissions for tyres refer in particular to microplastics.

1546 Improved materials and designs that reduce wear will help meet the new regulatory

1547 requirements. The intention is to introduce binding emission limits for tyres sold on the EU

1548 market.For this purposehe Regulation empowers the Commission to set methods to measure

1549 tyre abrasion and, if the World Forum for the Harmonization of Vehicle RegulatioBGEN

1550 WP.29) does not adopt uniform provisions on tyre abrasion limits by set dates, to adopt EU

1551 abrasion limits via a delegated act.

1552 Tyres are implicated through neexhaust emissions policy: the Regulation recognises tyre
1553 derived microplastics as a major source and foresees measurement methods and potential limits
1554  for abrasion as part of typapproval governance. It directs alignment with UN regulations where
1555 appropriate (e.gUNECHER117 and future UBECBNP.29 outcomes) and allows incorporation of
1556 UN abrasion limits into EU law once adopted. It also tasks the Commission, via implementing
1557 acts, to establish detailed test methods, performance requirements for test equipment, and
1558 compliance thresholds pertinent to monitoring and market surveillance, including for tyre
1559 abrasion.

1560 4.3.2.6. Regulation (EU) 2023/1115 (EU Deforestation Regulation)

1561 Regulation (EU) 2023/1115 (EU Deforestation Regulation, 2023) directly addresses the supply
1562 chain of rubber, which is a key component in tyre manufacturing. The primary objective of this
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thereby helping to reduce greenhouse gas emissions and biodiversity loss.

Specifically concerning rubber, the regulation states that certain products, including new and
retreaded pneumatic tyres, shall not be placed or made available in the EU market or exported
unless they are deforestatiofiee. Being "deforestatiofiree” means that the rubber used in
these tyres must have been produced on land that has not been subject to deforestation after
31 December 2020. Additionally, these products must have been produced in accordance with
the relevant legislation of the country of production, encompassing aspects such as land use
rights, environmental protection, human rights, and labour rights.

To ensure compliance, operators placing or exporting ruti@esed products like tyres are
mandated to establish and implement comprehensive due diligence systmh.systens
involve three key elements: information requirements, such as collecting the geolocation of all
plots of land where the rubber was produced; risk assessment, to determine if there is a non
negligible risk of nowompliance with the deforestatiofree and legality criteria; and risk
mitigation measures if a risk is identified, to ensure that only a negligible risk remains.

Used commodities and products that have completed thiésr cycleand would otherwise be
discarded as waste are generally excluded from the safpbe regulation unless they are
specific byproducts of the manufacturing process.

4.3.2.7. Directive 2008/98/EC (Waste Framework Directive)

The European Waste Framework Directive (WFD) 2008/98/EC (Waste Framework Directive
(WFD), 2008) forms the basis for waste management in the EU. Its aim is to minimise waste,
conserve resources and protect the environment. It establishes a hierarchical waste
management system prioritising waste prevention over other options:

(@) prevention

(b) preparing for reuse

(c) recycling

(d) other recovery, e.g. energy recovery
(e) and disposal

Although the WFD regulates waste management in general and is not focused on specific
product groups, tyre pyrolysis is a recovery operation under the WFD, whose place in the waste
hierarchy depends on its principal outcome. When pyrolysis reprocessebfaife tyres into
materials used as products or feedstogksuch as recovered carbon black or pyrolysis oil used
as a chemical/feedstock rather than burriedt can be consideredecycling, because it
constitutes reprocessing of waste into materials for original or other purposes and is not energy
recovery nor the production of materials to be used as fuels (Article 3(17); Article 3(15)). If the
main result is the production of fuels that are combusted for endegyg pyrolysis gas)it can

be consideredag 2 1 KSNJ NBEO2 OSNEB ¢ GKAOK NIlyla o0Sft2¢ NBO&C

4 and reproduced above
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The Directive calls on Member States to improve waste management and monitoring and

provides for measures to promote the circular economy. Important aspects include schemes for
extended producer responsibility, promoting waste separation, improving the recycling rate and
ensuring that waste is treated in an environmentally friendly and healthy manner.

I NIAOES ¢ om0

operation (including recycling) and complies with specific criteria:

F Y R

6 Hob-g |1 25F0 SG KCBNA2GCEINA & 18IS BAKTAAOKA | ANE
remanufacturing, refurbishment and reuse operations of waste. The criteria specify when

certain endof-life products or components cease to be waste and become a product, or a
secondary raw material. This is the case when certain specified waste has undergone a recovery

1 dThesubstance or object is to be used for specific purposes;

1 Amarket or demand exists for such a substance or object;

1 The substance or object fulfils the technical requirements for the specific purposes and
meets the existing legislation and standards applicable to products; and

I The use of the substance or object will not lead to overall adverse environmental or
human health impacts(Waste Framework Directive (WFD), 2008)

These criteria were not initially included in the WFD but were added to remove obstacles for
reuse of components and secondary materials from products that had been sent to waste

YIEylF3aSYSyid |yR
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importance to promote reuse, refurbishment and remanufacture operations which are at a high

level of the waste hierarchy.

The Directive foresees developing specific &ififvaste criteria for certain products, explicitly
mentioning tyres. For tyre recyclates (ergbber granulate, recovered carbon black) and casings
sent for retreading, this means that after appropriate recovery/prepafmgtedise operations,
outputs would need todemonstrate established uses and markets (agjretread casings or
material feedstocks), meet relevant technical and product standards, and comply with pollutant
limits, with documented assurance that their intended use does not cause overall adverse
impacts. Meeting these conditionsence they are sewould thenenableconsideration of such
materialsas products rather than wasi{gee more detail in task 4 under section

Among others, Article 8 about extded producer responsibility (ERPR)ates that
States may take appropriate measuresetacourage the design of products in order to reduce
their environmental impacts and the generation of waste in the coursh@froduction and
subsequent use of products, and in order to ensure that the recovery and disposal of products
that have become waste take place in accordance with Articlgeedwaste hierarchy see
above]and 13[ensuring that waste management does not endanger human health and the
environmenié (Waste Framework Directive (WFD), 2008jis article supports the introduction

of ESPR requirements that address design with the purpose of improving the waste management
of products, e.gincreasing thenumberof tyres that can be prepared for reuse and increasing
and/or improving the amount and quality of materials that can be recoverach fELT.

54

GaSYo SN



1639

1640
1641
1642
1643
1644
1645

1646
1647
1648
1649
1650
1651
1652
1653
1654

1655
1656
1657
1658
1659
1660

1661

1662
1663
1664
1665
1666
1667
1668
1669
1670
1671

1672
1673
1674
1675
1676

Preparatory Study and Impact Assessment support study on tyres

4.3.2.8. Directive 2000/53/EC (ELV Directive)

Directive 2000/53/EC (ELV Directive, 2000) on-efilife vehicles (ELVS) regulates how vehicles,
their components and materials, are designed for -@fdife processing, collected, treated, and
recovered. The Directive sets binding, vehleleel recycling and recovery targets that indirectly
but materially apply to tyres: economic operators had to reach by 1 January 2015 at |&ast 85
reuse and recycling and 9% reuse and recovery, which drives the removal and material
recycling ofvarious materialsather than disposal or energy recovery.

In accordance with Annex | of the ELV Directive, specific requirements apply to the handling of
tyres from endof-life vehicleslf tyres are not separated during the shredding process in a way
that enables effective material recycling, they must be removed beforehand to facilitate proper
recovery.This de facto leads to all tyres beiremoved from ELVs and sent to separate waste
managementnless they can be directed to reuse (€% hand sales or retreading)reatment
facilities mustfurther provide appropriate storage conditions for used tyres, with measures to
prevent fire hazards and avoid excessive stockpiling. These provisions aim to ensure the
environmentally sound management of tyres within the broader framework of-&rde
vehicle treatment.

The ELV Directive is in final stages odasion,andl  at NB L2 &l f F2NJ I wS3dzZ F i

requirements for vehicle design and on management of-efilife vehicles2 was published in

2023 and is being negotiated. The proposal is to replace both the ELV Directive and the 2RTA
Directive (see next sectionjside from M1 and N1 vehicles to which the Bliréctivealready

applies it is proposed to extend the scope of the legislation to trutksesand motorcycles

and mopeds.

4.3.2.9. Directive 2005/64/EU (3RTA Directive)

Directive 2005/64/EC (Directive 2005/64/EC, 2005), also knowthas3R Type Approval

Directive, sets binding requirementstae vehicle typeapprovalstageto ensurethat passenger

cars and light commercial vehicles are designed for high reuse, recycling and recovery at end of
life. This is directly relevant to tyres because, tyres are explicitly counted as recyclable in the
mandatory recyclability/recoverability calculations used at tgmproval. Annex | states that

vehicles must be reusable and/or recyclable to at leas@8%Hy mass and reusable and/or
recoverable to at least 98 o6& Yl aax FyR aF2N) 0KS LlzN1lJl2aSa
O2y&aARSNBR Ia NBOBOflIof Soe ¢ KA RborecRlabifity tarjed NB Y I
and, if necessary, the 9 recoverability target, shaping how manufacturers account for tyre
enddfdife treatment in their compliance strategy.

Furthermore, the Directive requires manufacturers to prepare and have assessed a
dismantling/recycling/recovery strategy based on proven technologies, supported by materials
data consistent with 1ISO 22628:2002. That strategy covers components including tyres and must
be coherent with the recyclability/recoverability calculations that treat tyres as recyclable;
approval authorities verify this coherence at typpproval.
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Directive 2005/64/EC implements, within the vehicle tgaproval system, the recyclability and
recoverability objectives anticipated Ilye EL\Directive In other words, ELV sets tlife cycle

policy framework and treatment obligations, including explicit provisions for tyre storage and
removal at treatment facilities, while Directive 2005/64/EC translates those ELV objectives into
exzante vehicle design and approval requirements, counting tyres as recyclable for compliance
and compelling manufacturers to plan and document tyre treatment within their overall
reuse/recycling/recovery strategy.

4.3.2.10. Regulation (EC) 1907/2006 (REACH Regulation)

The Regulation (EC) No 1907/2006 (REACH Regulation, 2006) concerns the registration,
evaluation, authorisation and restriction of chemical substances. Its purpose is to ensure a high

level of protection of human health and the environment, as well as the free circulation of
substances on the internal market while enhancing competitiveness and innovation. It lays down
LINE A dA2ya 2y OSNILFAY adomaidlyoSa a 6Stf Fa
manufacture, placing on the market or use of such substances on their own, in mixtures or in
FNIAOEfSAa FyR (2 GKS LIXIFTOAYy3 2y GKS YIFN]ISG 27F Y/

The REACH regulation is directly relevant to tyres because it governs chemicals used to make
G8NBE O2YLRdzyRa | yR NB3IdzA GSa GeNBa (GKSvyasStgSa |
importers of substances used in tyresuch as rubber polymers, process oils, curatives,
antioxidants/antiozonants, fillers, and other additizesust register their substances, generate

data, assess risks, and communicate risk management measures down the supply chain to tyre
producers, enabling safe manufacture and use under foreseeable conditions. Tyres, being

articles, trigger specific articlelated obligations related to release of substance and presence

of substances of very high concern (SVHC).

REACH also enables-®lde restrictions under Annex XVII, where tyres are targeted via the
polycyclic aromatic hydrocarbon (PAH) restriction for extender oils and for tyres/treads
themselvesSeeSection 7.6.5for further detail on PAHSs.

Finally, REACH requires robust sughlgin communication: safety data sheets and exposure
scenarios convey conditions of safe use, and tyre producers must ensure their uses are covered
or perform their own assessments, while passing sefe information for tyres containing
SVHCs to downstream users and consumers where applicable. Hazardous substances that are
relevant for tyres will be analysed in Task 5 and Task 6.

4.3.2.11. Regulation (EC) 1272/2008 (CLP Regulation)

TKS wS3dzE | GA2Y 69/ 0 b2® MHTHKHANY 69/ wS3AdzZ I GA?2
instrument for hazard communication of chemicals. Regarding tyres, it governs the
classification, labelling, and packagi{@.Ppf the chemicals and mixtures used to produce them

and those released during their treatment or recycling. Tyres themselves are articles, so they

are not CLRabelled, but tyre makers and recyclers must comply with CLP via their raw materials

and processing outputs.
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4.3.2.12.  Critical Raw Materials Act (CRMA)

Natural rubber has previously been identified by the European Commission as a Critical Raw
Material (CRM). It was included in the 2017 CRM list and remained listed in the 2020 update,
where it was highlighted as the only biotic material on the list at that time (Critical and Strategic
Materials, n.d.). Although natural rubbevas not included irthe latest CRM list (2023), it
continues to be among the materials regularly assessed for criticality in each cycle, reflecting its
significant economic importance for European industry and exposure to supply risks tied to
geographic concentration and climate or disease pressures. Given the triennial reassessment
approach, its status could change in future iterations depending on updated data and
methodology, including supplgdemand dynamics and diversification trends.

4.3.2.13.  Upcoming Circular Economy Act (CEA)

DdzZS F2NJ FR2LIWGA2Y AY HnHcX GKS 9dz2NRPLISFY [/ 2YYAaa
FAYa (2 aSadGrofAak | &Ay3afS YIENJSGE FT2N aSO02yRI
jdzt t Ale NBEO2Of SR YIFIGSNARFIf& IyR atAaydZlGS RSYlyY
Launches Consultation for Upcoming Circular Economy Act, 2025). The CEA would matter for
G8NBA& YIAyte o0& KIFEINX2YyAaAYy3d K2g (G8NB o6l aidsS 0S02
extended producer responsibility (EPR) for tyres, clarifyingodswdaste criteria for tyrederived

materials (e.gcrumb rubber, pyrolysis oil/char, devulcanised rubber), and creating EU demand

for recycled content via green public procurement.

4.3.3. Member State legislation

Across EU Member States, tynedated regulation shows three clear clusters: metrology and

safety of tyre pressure measurement; product performance and vehjocke compatibility

(including studded tyres and noise); and circular economy instruments governingf-evakte

status and extended producer responsibility (EPR) for tyres (see detailed 3igt Amnex ).

Several countries focus on legal metrological control of tyre pressure gauges used in public or
commercial settings, often via detailed technical ordinances that setaypeoval, verification,

FyR (GS&0 YSUiK2R&a® 9EIYLX Sa AyOfdRS t2NIdzalt Qa
LINS&dadz2NB 3 dzZ3Sasx {t20SYyAl Q&4 H A Hnprebsdre gadges2 Y Y S G NS
and a series of measures in Czechia (2011 and 2018 drafts) and Croatia (2016 draft) that lay

down technical and verification requirements for legally controlled instruments.

A second cluster addresses performance in specific operating conditions and compatibility with
OSKAOf S aeaidsSvyaod CAYyflFryRQa AyadNdHzySyida AyOf dzRS
and typeapproval for studded tyres (2020), and draft regulations (22®25) adjusting rules

F2NJ OGN OG2NBEQ LINRP LIz aA2y aeéadSyadyresystaBS@rE | yR NJ
cars, with a 2022 update on supplementary grip devices for light vehicle categories, likewise

reflects detailed national management of fitment, grip aids, and seasonal or stsjeoéic

safety needs. The Netherlands complements performance considerations with a voluntary

G/ 20Sytyid 2y 1ljdzASGSNI GeNBa¢é oOoHnncoO®
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The third cluster is circular economy governance, where-a&ngdaste criteria and EPR
FNFYS62Nyl a FNB OSYyidNIt & [ Al ifdzlasekritefiasfor reayalest Y S I a dzN
G8NBA& YR I Hnanun RNI TG | YSy-6-Wastg drireriatfo? Miibeiza I £ Q& H
FNRY dzASR (eNBazr FyR 9ai2yAlQa unmy DLISOAFAO
production exemplify how Member States set quality and use conditions fordé&iivied

YI G§SNR I f & & clOW decisiofiFon @cowenp gnpl treatment of used tyres and the 2013

draft decree on separate collection, reuse and recovery showtonging EPR and collection

infrastructure buildingsee alsdask 4 undeSection?) .

4.3.4. Third country legislation

Tyrerelated regulations in nofEU countries show significant diversity but increasingly converge
around international standards, especially those developed by the UNECE (see detailed list in
8.2 Annex [). Though suchregulation is heterogeneous converges around three themes:
safety and typeapproval, performance and information (including TPMS and labdikag
elements), and endaf-life or environmental controls.

According to the Automotive Regulatory Guide 2023, mature regulatory systems such as the

United States and Canada rely on federal motor vehicle safety standards that specify tyre
construction, testing, performance, selection and rim compatibility across vehicle classes.

Several large emerging economies combine mandatory conformity assessment with detailed

technical standards: Brazil uses INMETRO/CONMETRO schemes and CONTRAN requirements for

new tyres, retreading, TPMS, and consumer information, alongside environmental obligations

F2N) O2f f SOUA2Y YR TFAYlIf RAALRAFIET / KAYlFIQ&a D.
YR GNHzO]l GeNBa FyR NBEI|jdzZANSE OSNIAFAOFGA2YT LYRJ
covers a wide range of tyre quality and performance parameters (ACEA, 2023).

Adoption of UNECE regulations is a major pathway for international alignment. Full or partial
UNECE uptake is explicit in Japan, Malaysia, Singapore, Thailand, Vietham, Myanmar and the
t KA A LI y S 2001 flakévork wadhistodiddl§saligned with UNECE through EU type
approval; it also developed domestic instruments such as tyre age limits for certain vehicle
classes and endf-waste quality protocols for tyrelerived materials. In contrast, the US and
Canada maintain their own performanbased frameworks rather than UNECE, and countries

like Brazil, China, and India primarily use national standards and certification schemes, though
they increasingly converge on similar performance dimensions (wet grip, rolling resistance,
noise, TPMS) (ACEA, 2023).

Environmental and circulsgconomy measures are expanding but vary widely. Brazil mandates
collection and environmentally sound final disposal via IBAMA/CONAMA,; Indonesia regulates
SNI certification and tyre imports; Colombia, Ecuador and Mexico maintain national technical
regulations and standards for tyres and related components; the UAE specifies conditions under
which repair kits can replace spare tyres for certain vehicle categories. Several jurisdictions also
regulate retreaded tyres explicitly (e. gMVSS 117 in the US; Thai TIS for retreads), reflecting
safety considerations and circularity goals (ACEA, 2023).
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Overall, thirdcountry legislation shows a strong global trend toward harmonisation with UNECE
in many AsidPacific and Middle Eastern markets, while large economies maintain national
regimes with increasing attention to performance (wet grip/rolling resistance), safety systems
(TPMS), and endf-life responsibilities.

4.3.5. Comparative analys legislation

Looking mainly at UNECE Regulations and EU legislati@sg, address already numerous
aspects for tyres, including:

ForC1, Cand C3class tyresrequirements fortyre dimensions, load capacity, speed rating,
structure (radial, biaply, etc.), and mandatory markinggerformance testsenvironmental
and safety performance requiremeni®olling sound emissions, wet grip, and rolling resistance)
Provisions for special systeriilse runflats, spare tyres antlyre pressure monitoring systems
regulation on retreaded tyres(detail processes and quality assurances, performance
requirements, markings}yre installation; replacement wheelsnicroplastics and abrasion

Foragricultural vehicle tyresidentified legislation addressésnctional safety requirementand
performane testing

Looking at the materials used in tyre manufacture, these are addressed in general through
various legislation ohemicals(restriction for PAHs)critical raw materialgrubber between
2017-2020) and material supply chain§ubber), howeverthese regulations are not sector
specific and rarely address tyres specifically.

Similarly, though waste management is addressed in general under the WFD and also applies to
tyres, from various exchangethe consultant understand that current extended producer
responsibility organisations have only been developed for tyres of categories C1, C2 and C3.
Though there are indications that other tyres are also collected and managed ah&tdck of

formal systems means among others that little data exists on such practices to clarify their
appropriateness. In addition, the WE@resees the development of tyre specific eafiwaste

criteria, however this is still outstanding.

While the ELV Directive ensures that tyres are managed properly atfdifd, this only applies

to the tyres of M1 (passenger cars) and N1 (light vehicles) vehicles at EoL and not to tyres
replaced during & S K A li@finte, rieaning that they do not apply to most tyréis connection

with the BV Directivethe 3RTA Directiveequires vehicles manufacturers smbmit evidence

that a tyre can reach the ELV directive reuse, recycling and recovery targets when it is to arrive
in the waste phase. The way thte accounting is done in this context to show compliance with
the targets considers thayres are 100% recycled and contributes a significant share of the
weight of a vehicle towards compliance with the targets. In practice, howeeeing as around

50% of tyres are recovered this accounting is misleading.

In summary though international and EU legislation account for many aspects related to tyre
performance and safety, material aspects asely addressed by general legislation, not
including tyre specific provisions, leaving room for ESRRdeess such aspects.
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Stakeholder question:
T1-17 Are you aware of any other gaps of relevance to ESPR?

4.4. Test standards (EU, Member State and third country
level)

The following section outlines the main national, European and international test standards
relevant to tyresTest standards ensaithe safety, reliability, and environmental performance

of tyres throughout theirlife cycle By providing harmdeed methods for evaluating key
characteristics such as durability, grip, rolling resistance, noise, and material properties, these
standards enable consistent product assessment and facilitate regulatory compliance across
markets.

4.4.1. EN or ISO/IEC test standards

EN and ISO standards are internationally recemhframeworks that establish requirements

and test methods for products and processes, including tyres. 1ISO standards are developed by
the International Organization for Standardization and are intended for global application,
providing harmoised technical specifications across countries. EN standards, or European
Norms, are developed by European standsation bodies and areriented to the needs and
regulatory context of the European market. Many EN standards adopt ISO standards (lectly

EN I1SO)

IECstandards related to tyres were ndbund but is not surprising sithe International
Electrotechnical Commission (IEC) develops standardsh&rcompatibility of electrical,
electronic and relatedechnologies.

Table4-6 shows an overview djre-related ISOstandards many of whiclwere adopted as EN
ISO standards (e.50 4000:2024 by vehicle and/or application
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1854 Table4-6: Tyrerelated ISO standardby vehicle / application

Standards by vehicle / application

ISO Standard

Passenger car
construction

%)
=
o

=
=

=
©

o
o
S
>
=
<
S
©
=
©

O]

Truck, bus and commerci
Motorcycle / bicycle
Agricultural, forestry and
Industrial and Offroad
Mobile cranes and
speciaised machines

Passenger car tyras
10191 2021 Verifying tyre capabilities X
Laboratory test methods

Motorcycle tyrest Test

10231 2025 methods for verifying tyre X
capabilities
Truck and bus tyres

10454 1993 Verifying tyre capabilities X
Laboratory test methods

Tyres for mobile cranes and
similar speciased machines

Acoustics  Specification of
test tracks for measuring
sound emitted by road vehicle:
and their tyres

Agricultural tractor drive wheel
tyrest Explanation of rolling
circumference index (RCI) anc
speed radius index (SRI) and
method of measuring tyre
rolling circumference

Tyrest Coastby methods for
13325 2019 measurement of tyrdo-road X X
sound emission

Environmental management
14040/1 2006 Life cycle assessment
4044 Principles and framework /

Requirements and guidelines

Greenhouse gasas Carbon
footprint of productst

10571 2024

10844 2021

11795 2018

14067 2018 : o X X X X X X X
Requirements and guidelines
for quantification
2023/ Tubeless tyres. Valyes and
14960 2024 components. Clamyn tubeless X X
tyre valve. Test methods
Truck and bus tyres. Method
15299 2021 for measuring relative wet grip X

performance. Loaded new
tyres
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Standards by vehicle / application

ISO Standard

Passenger car
construction

0
=
o

=
=

=
©

o
o
S
>
=
<
S
©
=
©

O]

Mobile cranes and

speciaised machines

Motorcycle / bicycle
Agricultural, forestry and

Industrial and Offroad

Truck, bus and commerci

Passenger car, commercial
vehicle, truck and bus tyres

18106 2016 Methods for measuring snow X X
grip performanca Loaded
new tyres
Passenger car, truck, bus and
18164 2005 motorcycle tyres Methods X X X

of measuring rolling resistance

Tyres and rims for logging and
forestry service

Agricultural tyres for
construction machines

Passenger car tyras Method
for measuring ice grip
performancet Loaded new
tyres

Tyre sound emission test
Methods of drum

Rubber. Generation and
collection of tyre and road
wear particles (TRWP). Road
simulator laboratory method

Passenger car tyras Method
for measuring relative wet grip
performancet Loaded new
tyres
Passenger car, truck and bus
tyre rolling resistance
28580 2018 measurement method X X

Single point test and

correlation of measurement

results

Aircraft tyres and rims.
3324 2013 Specifications and Test X
methods for tyres
Industrial tyres and rims.
Pneumatic tyres (metric series
on 5 degrees tapered or flat

18807 2019

18808 2021

19447 2021

20908 2023

22638 2024

23671 2021

3739 2022 . : : X
base rims. Designation,
dimensions and marking and
Load ratings
3877 1997 Tyres, valves and tubed.ist of X X X X X N X

equivalent terms
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Standards by vehicle / application

ISO Standard

Passenger car
construction

%)
=
o

=
=

=
©

o
o
S
>
2
<
S
©
=
©

O]

Mobile cranes and

speciaised machines

Motorcycle / bicycle
Agricultural, forestry and

Industrial and Offroad

Truck, bus and commerci

Wheels and rims for pneumati
3911 2021 tyrest Vocabulary, X X X X X X X X
designation and marking

4000 2024 Passenger car tyresand rims = X X
2001/  Truck and bus tyres and rims
2020 (metric series)

2017/ Definitions of some terms use
4223 in the tyre industryt Part 1: X X X X X X X X
2020 .
Pneumatic tyres

Motorcycle tyres and rims

4209

4249 el (Codedesignated series) X
1990 .
Part 1: Tyres
Earthhrmover tyres and rims.
4250 2023 Tyre designation and X

dimensions and Loads and
inflation pressures

Code designated diagonal tyre
(ply rating marked series) for
agricultural tractors, trailers
4251 2019 and machines. Tyre X
designation and dimensions,
and approved rim contours
and Tyre load ratings

Motorcycle tyres and rims

5751 2010 : . X
(metric series)
Passenger car tyres.
5273 2025 Pr(_apgratlon method for an X
artificially worn state for wet
grip testing
2023/ Bicycle tyres and rims Part
5775 1: Tyre designations and X
2021 ; .
dimensions
Motorcycle tyres and rims
60541 1994 (Codedesignated series) X

Diameter codes 4 to 12 Part
1: Tyres
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Standards by vehicle / application

)
S
@©

°
(=
]
I

n

O

)

Passenger car
construction
Mobile cranes and

General tyre definitions
speciaised machines

Motorcycle / bicycle
Agricultural, forestry and
Industrial and Offroad

Truck, bus and commerci

Metric series for agricultural,
forestry machines and
construction tyres. Tyre
7867 2018 designation, dimensions and X
marking, and tyre/rim
coordination and Load ratings
for agricultural tyres

Tyres for agricultural tractors
and machines. Code
8664 2018 designated and serviee X
description marked radial
drive-wheel tyres
SourceOwn compilation

Table4-7 shows an overview of tyreelated 1SO standardbat concern performance, testing
and environmentahspects.

Table4-7: Tyrerelated 1SO standardwith regardto performance, testing and environmental
aspects

Performance/testing/
environment

ISO Standard

Noise emission
particles
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Valves and components
Environmental andife cycld
Tyre and road wear
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Acoustics Specification of test tracks for

10844 2021 measuring sound emitted by road vehicles an X
their tyres

13325 2019 Tyrest Coastby methgdg for measurement o X
tyre-to-road sound emission

14040/1 Environmental management Life cycle

2006  assessment Principles and framework / X

s Requirements and guidelines

64



Preparatory Study and Impact Assessment support study on tyres

Performance/testing/

environment

Greenhouse gasas Carbon footprint of

14067 2018 productst Requirements and guidelines for X
guantification

14960 2023/  Tubeless tyres. Valves and components. Clar X

2024 in tubeless tyre valve. Test methods

Truck and bus tyres. Method for measuring

15222 2021  relative wet grip performance. Loaded new X
tyres
Passenger car, commercial vehicle, truck and

18106 2016 bus tyrest Methods for measuring snow grip X
performancet Loaded new tyres

18164 2005 Passenger car, truck, pus an_d motqrcycle tyre X
T Methods of measuring rolling resistance

19447 2021 _Pass:_enger car tyras Method for measuring X
ice grip performance Loaded new tyres

20908 2023  Tyre sound emission test Methods of drum X
Rubber. Generation and collection of tyre anc

22638 2024 road wear particles (TRWP). Road simulator X
laboratory method
Passenger car tyras Method for measuring

23671 2021 relative wet grip performance Loaded new X
tyres
Passenger car, truck and bus tyre rolling

28580 2018 resistance measurement methad Single X

point test and correlation of measurement
results
1860  Source: Own compilation

1861 4.4.1.1. General tyre definitions and vocabulary

1862 Table4-8 presents the main ISO standards that provide defingi vocabulary and equivalent
1863 technical termgelated to pneumatic tyresised in the tyre industryregardless of application
1864 type,including other components like valves and tubes.

1865 Table4-8: ISO Standards about general tyre definitions and vocabulary

ISO 3877:1997 Tyrgs, valves and tubed.ist of  Provides a list of equivalent technical term:
equivalent terms for tyres, valves, and tubes.

Wheels and rims for pneumatii  Defines vocabulary and marking conventio

ISO 3911:2021 tyrest Vocabulary, for wheels and rims used with pneumatic
designation and marking tyres.
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1866

1867

1868
1869

1870

1871
1872
1873
1874

1875

1876
1877
1878

1879

1880
1881
1882

1883

1884
1885

1886

1887
1888
1889
1890
1891
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Provides definitions for terms related to the

SO DTS @ SaIE RIS Ve tyre industry.Part 1 is about pneumatic
gecs ey I NS s e S tyres, and Part & about solid tyres.

Saurce:Own compilation
4.4.1.2. Tyre andim standards byehicle/application

ISO standards comprehensively address tyres and rims by defining requirements and test
methods according to vehicle and application type.

Passenger cars

For passenger cars, the standards specify tyre dimenaiwthism compatibility(ISO 4000:2024),
as well asaboratory test methods to verifgafety (ISO 10192021) performancecharacteristics
such as wegrip (ISO 23671:2021%e grip(ISO 19447:2021), ampdocedures for preparing tyres
in artificially worn states for testing purpos@dS§0 5273:2025).

Motorcycles and bicycles

Motorcycles and bicycles are covered by dedicated standards that set out the dimensions,
marking, and testing protocols relevant to these vehi€l8© 10231:2023S0 4249:1985/1990
ISO 5751:2010 and ISO 6a64994for motorcyclesand 1SO 5775:2023021 for bicycles.

Trucks, buses and commercial vehicles

For trucks, buses, and commercial vehicles, ISO standards define metric series dimamsions
rim compatibility(ISO 4209:20203nd include methods for performance testing, particularly for
wet gripof new loaded truck anbus tyreq1SO 15222:2021).

Aircraft

Aircraft tyres and rims are subject to their own specifications and test methods (ISOG 3324
1:2013, ISO 3322:2013), reflecting the unique operational and safety requirements of aviation.

Othervehicles

In the agricultural, forestry, and construction sectors, standards address both diagonal and radial
tyre constructions, load ratings, rolling circumference, and compatibility for a wide range of
machinery(ISO 4251:2019, ISO 7880718, ISO 11795:2018, ISO 8664:2038 18807:2019, ISO
18808:202}, ensuring that tyres and rims are suitable for the demanding conditions of these
applications. Earthmover, industrial, and-oéfad vehicles are also addressed through standards
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1892
1893
1894

1895
1896
1897

1898

1899
1900
1901

1902

1903
1904
1905
1906
1907
1908
1909

1910

1911
1912
1913
1914
1915

1916

1917
1918
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that provide for the designation, dimensioning, marking, load ratings, and inflation pressures of
tyres and rimqISO 4250:2023, 1ISO 3782022, ISO 3732:2021),including those for mobile
cranes and speciabd machinery(ISO 10571:2024).

Collectively, these ISO standards ensure that tyres and rims are appropriately designed, tested,
and marked for their intended vehicle applications, supporting safety, performance, and
international compatibility across all types of road androfid vehicles.

4.4.1.3. Performance, testing and environmental standards

Performance, testing, and environmental standards ensure that tyres meet safety, efficiency,
and sustainability requirements throughout thdife cycle ISO standards set out harnised
methods for assessing rolling resistance, grip, noise, materials, and environmental impacts.

Rolling resistance, wet grip anshow/ice grip

Rolling resistance is a key parameter for tyre energy efficiency and is addressed by methods
applicable to a wide range of tyres, including those for passenger cars, trucks, buses, and
motorcycles (ISO 18164:2005), with further harnsatiopn and correlation of measurement
results provided for passenger car, truck, and bus tyres (ISO 28580:2018). Wet grip and ice grip
performance are critical for safetySO standards specify laboratory methods for measuring
these properties in both passenger car (1ISO 23671:2021 for wet grip, ISO 19447:2021 for ice grip)
and truck and bus tyres (ISO 15222:2021 for wet grip).

Noise emission

Tyrenoiseemissiorsis another important aspect, with coably methodg (ISO 13325:2019) and

drum test methods (ISO 20908:2023) used to quantify the noise produced by tyres, while the
characteristics of test tracks for such measurements are defined separately (ISO 10844:2021).
There is no specific ISO standard concerning internal noise. However, ISO 5128:2023 concerning
AcousticsdMeasurement of interior vehicle noise has a section about tyre conditions.

Valves and components

The testing and specification of tyre components, such as valves for tubeless tyres, are covered
by dedicated standards (ISO 1496@023 and ISO 149602024)

”Method for dmeasuring tyreto-road sound emissiorfsom tyres fitted on a motor vehicle under coast
by conditionsj.e. when the vehicle is in frem@lling, norpowered operation. This is typically achieved by
putting the transmission in the neutral or equivalent position and switching off the engine as well as all
auxiliary systems not necessary for safe drigif§O 133252019)
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1919

1920
1921
1922
1923
1924

1925
1926

1927
1928
1929
1930
1931
1932
1933
1934

1935
1936
1937

1938

1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949

1950

1951
1952
1953
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Environmental andife cycleimpacts

Finally, @vironmental and life cycle consideratiof@though not tyrespecific)are integrated
through standards forLCA principles and requirements (ISO 14040/14044) and for the
guantification of product carbon footprints (ISO 14067:2018). Furthermore, the growing focus
on nonexhaust emissions is reflected in standards for the generation and collection of tyre and
road wear particles using laboratory road simulators (ISO 22638:2024).

ISO/TS 2263Rubbert Generation and collection of tyre and road wear
particles (TRWP) Road simulator laboratory method

Technicabpecification. { h k ¢ { H H ¢ oty GeReyatioh andzoobe&idid of tyre and road
wear particles (TRWR)w 2 | R & A Y dzf | { 2 NJ spdcifieg duiddiiredNd@enerafing K 2 R é
TRWP based on a laboratory method. The methosiieen developed as takingamples of

wear particles generated on roads subject to various interferences such as dust and liquids
found on roads like oil and greasdich affect the composition of the sample. Other methods

for TRWP generation are also explained to be less representative of actual conditions and may
thus also introduce interferences that affect their composition. The techrspatification
describes the methods and equipment to be used in the generation process.

This technical specification is understood to be relevant to the testing being performed with the
aim of develojng abrasionlimits as part of addressing microplaspollution from tyres under
UNECE Regulation 117 and subsequently utideEUEURD 7.

44.1.4. EN standards concerning materials obtained from-Bfidife Tyres

As mentioned above, most tymelated European Norms are now harmisad with 1SO.
Nevertheless, a series of EN standards concerning materials obtained frowof-Eifel Tyres

(ELT) was published in 2024, which provides a framework for the chasatiterj sampling, and

quality assessment of secondary raw materials derived from used tyres. These standards specify
methods for sampling granulates and powders (EN 17188:2024), determining moisture content
(EN 16916:2024), measuring true density (EN 17189:2024), and assessing imetalthio
content of steel wire recovered from ELT (EN 17308:2024). These EN standards could support
the traceability, consistency, and safe reuse of-&fived materials in various industrial
applications, thereby contributing to resource efficiency and circularity within the tyre sector.
There is also a technical specification (CEN/TS 17045:2020) on selection criteria for ELT intended
for recovery or recycling operations.

EN 14243, Materials obtained from Eral-Life Tyres (E)T
¢CKS aSNASA 9b mMnHno 2y-ofi AFSSHRNEA #AMdchpaksy SROZ MA X

dealingwith methods (or terms)related to the determination ofthe properties of materials
derived from the processing &LT Thethree partsinclude(CEN/CENELEC, 2010)
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1955

1956
1957

1958
1959

1960

1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973

1974
1975
1976

1977
1978
1979
1980
1981
1982

1983
1984

1985
1986
1987
1988
1989
1990
1991
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1 Part 1: General definitions related to the methods for determining their dimension(s)
and impurities

1 Part 2: Granulates and powderdMethods for determining the particle size distribution
and impurities, including free steel and free textile content

1 Part 3: Shreds cuts and chigsviethods for determining their dimension(s) including
protruding filaments dimensions

EN 17188:2024S5ampling Method for Materials Obtained frorend-of-life Tyres

¢CKS 9b mMTMyyYHnun adlyRFNR 2y a{ | YL¥oALifed aS0iK2F
Ce@NB&d¢ LINBPOPARSA | Al YLXAyYy3 YSGK2R TFiciNdedd NI y dzf |
methods are designed to ensure the quality and consistency of matetiglged for these

products The standard outlines theamplingprocedures necessary to obtain representative

samples of granulates and powdensth the aim ofensuring that the materials meet the

required specifications for further processing or ué8ample increments at different levels

within the bag are obtained, which represent the average particle size distribution within the

bag. From these sample increments, a representative sample is derived. The methods specified

in this document are applicable, for example, when the samples are to be tested for e.g. bulk

density, durability, particle size distribution, moisture content, ash content, ash melting
behaviour, calorific value, chemical composition, impuréigEN 17188:2024 Materials

Obtained from Enaf-Life Tyres (ELT). Sampling Method for Granulates and Powders Stored in

BigBags and Smallags, 2024)

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

EN 16916:20242 y Materials obtained from Endf-Life Tyres. Determination of specific
requirements for sampling and determination of moisture content using the @rgmethod
details an oven based drying method for determining the moisture contertheffollowing
materials reovered from ELTrubber powders, chips andranuhtesand textile.The standard
details among others how to prepare a sampling plan and how to take and handle sgE&igles
16916- 2024, 2024)

EN 17189:202Materials obtained from Enebf-Life Tyres Determination of the true density
of granulates and powdersMethod based on water pycnometry

{OGF YRIENR 9b MTMydYHAHN 2f-LifeTyre$ Sehehmintian okttie A Yy SR
true density of granulates and powdersa SG K2R o6l aSR 2y 6FGSNJ LR Oy?2
methods ad protocols for determining the density of materials derived at various stages of
processing of ELTs. As the density of snaterialsdiffersfrom that of similar materials derived

from ethylene propylene diene monomer rubber (EPDM) products, it also progidesthod

that could be useful when determining the origin of varipasticle materials derived from such

products(EN 17189 2024, 2024)
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Though the latter may not allow differentiating between primary and secondary rubber
materials, it could be useful in the case of a recycled content requirement for rubber which
differentiates betweerclosed loop and open loop recyclate.

EN 17308:202Materials produced from ELTSteel wire- Determination of the normetallic

content

{GFYRIFENR 9b wMTonyYHnun 2y -ofiiteltyiieS NBteef wire - LIN2 RdzOS F
Determination of the nofy S I £ £ A Odet&l® ywd Siffetest methods (pyrolysis and

hydrostatic) forestimatingthe level of noametallicresidues in steel cord recoverdégm ELT.

The standard details how to prepare a gaimg plan anchow to collect and handle samples as

well as their testing in the two different methods.

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

tKS GSOKYAOIt &ALISOAFAOFIGAZ2Y [ 9bk ¢ fflifmtyrasa p YH n H N
vdzl t AG&8 ONRGSNAIF F2NJ GKS aStSOGAz2y 2F gK2tS (e
at facilitating the determination of an ELT as a tyre that can be subjected to recycling or recovery.

Ly 2GKSNJ g2NRaZ (GKS AaLISOAFTFAOIGAZ2Y lofY®m GISE T OA
status, clarifying conditions and quality parameters for an ELT to be intended for recycling or
recovery operations. The document does not detail criteria for determining when an ELT can be

reused. It applies to mopeds and motorcycled, passenger cars, truckbumed industrial,

agricultural and industrial vehicles but not to bicycle or aircraft tyres nor to solid tyres in either

of the vehicle categories. Based on the definition that the specification gives far th& O & Of A y 3
LN OS&daé¢x (GKS a02L)S 2F OUNBlFIGYSyld LINRBOSaasSa (Kl
physical, mechanical and chemical processes resulting in secondary raw materials or products.

Energy recovery and use of products as a fuel are excl(€eN/TS 17045:2020, 2020)

The technical specifications could be of interest should measures on the recyclability of tyres be
developed in future ESPR legislation.

4.4.2. Mandates issued by the European Commission to the
European Standardisation Organisations (ESOS)

¢CKS 9dzNRPLISIY [/ 2YYAAdaA2yQad alyRIFIGS aknpt OoHM 5S¢
developing European standards for tyre pressure gauges (TPG) and their interoperability with

tyre pressure monitoring systems (TPMS). The g@al to ensure accurate, stafgfZhezart,

safe metrological performance and interoperable communication between TPG and TPMS to

support road safety and energy efficiency objectives linked to Regulation (EC) No 661/2009,

which requires TPMS on new cars.

No further mandates have been identified so far.
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2027

2028
2029
2030

2031
2032

2033
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4.4.3.

In addition to ISO and EN standards, some EU member states have their own national tyre

Test standards in individual Member States

standards. However, due to the harmeaiion efforts in the European Unioseveralnational
standards for tyres are noabsolete withdrawn or superseded by EN or ISO standards.

Table4-9 presents an overview of national tyrelated standards in EU member states that are
currently valid.

Table4-9: National tyrerelated standards in EU member states

Spain

Spain

Spain

Spain

France

France

France

France

France

France

France

France

Passenger car

Passenger car

not specified

not specified
beyond second
hand tyres

Lightweight
vehicles

EoL tyre

EoL tyre

EolL tyre

EolL tyre

EolL tyre

EoL tyre

EoL tyre

UNE
69014:1991

UNE
26255:1979

UNE
69050:2017

UNE
69051:2017

NF T47
749:2020

XP T47
753:2007

XP T47
759:2009

XP T47
760:2010

XP T44762-
1:2011

XP T44763
1:2012

XP T44763
2:2012

XP T47
765:2011
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Tyres, rims and valves. Passenger car tyres.
Dimensional characteristics

Road vehicles. Passenger car wheels. Test
method

Tyres, rims and valves. Tyre use cycle.
Maintenance, repair and regrooving of tyres
manual

Tyres, rims and valves. Tyre use cycle. Secon
hand tyres

Determination of control and quality criteria for
the classification of reusable lightweight vehicl:
tyres

End of life tyres (ELTPetermination of the
format of products from primary shredding
Method based on the automated measuremen
of the largest projected length

End of life tyres (ELTBampling of products
from primary shredding Scenario pile being
moved

End of life tyres (ELTCharacterisation of
products from primary shreddingGuidance for
a testing campaign

End of Life Tyres (EL-Sampling of steel from
primary shredding or grinding process of End «
Life Tyres Part 1: conveyor scenario

End of life tyres (ELTPetermination of density,
porosity and void ratio of shredded tyres
Method(s) of measurement and test protocol(s
- Part 1: method based on water pycnometry
(shredded tyres in the abounded state)

End of life tyres (ELTPetermination of density,
porosity and void ratio of shredded tyres
Method(s) of measurement and test protocol(s
- Part 2: method based on the measure of the
compressibility (shredded tyres under stress)
End of Life Tyres (EL-TJharacterisation of
granulates from granulation processes
Guidance for a testing campaign
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Germany

Germany

Germany

Germany

Germany

Germany

Germany

Germany

Germany

Germany

Germany

Germany

Germany

Germany

Germany

Germany

Germany

Passenger car

Bicycle
Motorcycle

Truck, bus,
commercial
vehicle

Truck, busand
commercial
vehicle

Truck, busand
commercial
vehicle

Truck, busand
commercial
vehicle

Truck, busand
commercial
vehicle

Truck, busand
commercial
vehicle

Agricultural,
forestry and
construction

Agricultural,
forestry and
construction

Mobile cranes
and speciased
machines

Mobile cranes
and speciased
machines

Mobile cranes
and speciased
machines

Mobile cranes
and speciased
machines
Mobile cranes
and speciased
machines
Mobile cranes
and speciased
machines

DIN 7803
5:1991

DIN 7800:1981
DIN 7801:1984

DIN 7805
3:1988

DIN 7805
4:1988

DIN 7811
1:1994

DIN 7811
2:1994

DIN 7805
5:1983

DIN 7805
6:2020

DIN 7799
1:1981

DIN 7807:1995

DIN 7798
1:1988

DIN 7798
2:1988

DIN 7798
3:1988

DIN 7798
4:1988

DIN 15076:1977

DIN 15077
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Tyres for passenger cars; radial tyres;
designation and marking

Tyres for bicycles

Tyres for small cubic capacity motorcycles

Tyres for commercial vehicles and their trailers
radial construction tyres with a nominal aspect
ratio exceeding > 95 %

Tyres for commercial vehicles and their trailers
radial construction tyres; tubeless tyres
mounted on 15° tapered rims

Tyres for industrial and lift trucks; patt normal
section sizes in diagonal construction

Tyres for industrial and lift trucks; part 2: wide
section sizes in diagonal construction

Tyres for trucks, buses and their trailers; dual
spacings and clearance for tyres on 15° tapere
rims

Tyres for commercial vehicles and their trailers
Part 6: Relationship between loawrrying
capacity and speed

Tyres for road making machines, earth moving
machines and road graders; regular sizes in
diagonal construction

Agricultural drive wheel tractor tyres in radial
construction- Service description (load index
speed symbol) marked tyres

Tyres for earth moving machinery, dumpers ar
special vehicles in service on and off the road;
diagonal ply tyres with a nominal aspect ratio
exceeding 90%

Tyres for earth moving machinery, dumpers ar
special vehicles in service on and off the road;
wide base diagonal ply tyres

Tyres for earth moving machinery, dumpers ar
special vehicles in service on and off the road;
radial tyres with a nominal aspect ratio
exceeding 90 %

Tyres for earth moving machinery, dumpers ar
special vehicles in service on and off the road;
wide base radial tyres

Cranes; flanged crane rail wheels with tyre, wil
plain bearings, without gear wheel

Cranes; flanged crane rail wheels with tyre, wit
plain bearings, with gear wheel
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Mobile cranes

Germany  and speciased DIN 15080:1977
machines
Mobile cranes

Germany  and speciased DIN 15081:1977

Cranes; flanged crane rail wheels with tyre, wit
roller bearings, without gear wheel

Cranes; flanged crane rail wheels with tyre, wil
roller bearings, with gear wheel

machines
Mobile cranes
Germany  and speciased DIN 15083:1977 Cranes; crane rail wheels, machined tyres
machines
Germany  not specified DIN 7845 Rubbgr. solid tyres; dimensions and load
1:1987 capacities
Germany  not specified DIN 7845 Rubber solid tyres; design guidelines for conic
2:1977 bases
Germany  not specified DIN 7852:2022 Rubber solid tyres for pneumatic tyre rims

2034  Source: Own compilation

2035 As can be seen in the tablepart from itsown passengexcar dimensional characteristics and

2036 wheel tests{ LJI A y Qtandayrdb icludenaintenance, repair/regrooving, and secahend

2037 tyres. Francdias a set of experiment@dKP)ELTnormsdefining criteria for reusable tyres and

2038 standardsed methods for classifying, sampling, and characterizing shredded tyres and derived

2039 steel.FinallyDSNX I y& Qa 5Lb L3 N#ith & fieAvg emphiasisiokK @mniedBll RS & ( =
2040 industrial, agricultural, and spedisdd machinery tyres, with numerous parts specifying

2041 construction types (radial/diagonal), widsase variants, dimensions, load/speed relationships,

2042 industrial truck tyre sizes, rubber solid tyres and their bases, and even crane rail wheels with

2043  tyres

2044 4.4.4. Third country test standards

2045 Many countries outside of the EU apply their own testing requiremenitis section provides
2046 an overview of key third country test standardsth a focus on American (ASTM/SAE) standards
2047  given their relevancand global recognition

2048 4.4.4.1. ASTM Standards

2049 The American Society for Testing and Materials (ASTM), now known as ASTM International,
2050 develops a wide range of voluntary consensus standards that are widely used across the tyre
2051 industry.Table4-10 presents an overview of ASTM tyrelated standards.

2052 Table4-10: ASTM tyrerelated standards

ASTM D 1871:202! not specified St_andard Test Method for Adhesion Between Tire Bea
Wire and Rubber
Standard Test Method for Adhesion of Tire Cords and
not specified Other Reinforcing Cords to Rubber Compounds et
Procedure

ASTM D 4776/D
4776M:2025
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ASTM D 6270:202!

ASTM D 7760:201:

ASTM E 1136:201¢

ASTM E 1337:202:

ASTM E 1551:201¢

ASTM E 1844:200¢

ASTM E 1859/E
1859M:2024

ASTM E 501:2008

ASTM E 524:2008
ASTM R016:2007
ASTM R0462021

ASTM F
1112a:2006

ASTM F 1426:202¢

ASTM F 1502:202:

ASTM RA572:2021

ASTM F 1649:202(

ASTM HR650:2021

ASTM F 1805:202(

ASTM F 1806:202:

ASTM R9222021

ASTM RA923:2021

ASTM RA971:2012

ASTM R493:2024

EoL tyre

EoL tyre

not specified

not specified

not specified

not specified

not specified

not specified

not specified

not specified

Passenger car,

Light Truck

not specified

Used tyres

Passenger car,

Light Truck

not specified

Passenger car

not specified
not specified
not specified
not specified
not specified
not specified

not specified

Standard Practice for Use of Scrap Tires in Civil
Engineering Applications

Standard Test Method for Measurement of Hydraulic
Conductivity of Materials Derived from Scrap Tires Usi
a Rigid Wall Permeameter

Standard Specification for P195/75R14 Radial Standal
Reference Test Tire

Standard Test Method for Determining Longitudinal Pe
Braking Coefficient (PBC) of Paved Surfaces Using
Standard Reference Test Tire

Standard Specification for a Size 48®8mooth Tread
Friction Test Tire

Standard Specification for a Size 10¢% &moothTread
Friction Test Tire

Standard Test Method for Friction Coefficient
Measurements Between Tire and Pavement Using a
Variable Slip Technique

Standard Specification for Standard Rib Tire for
Pavement SkidResistance Tests

Standard Specification for Standard Smooth Tire for
Pavement SkidResistance Tests

Standard Practice for Linear Tire Treadwear Data Ana
Standard Guide for Preparing Artificially Worn Passen
and Light Truck Tires for Testing

Standard Test Method for Static Testing of Tubeless
Pneumatic Tires for Rate of Loss of Inflation Pressure
Standard Practice for Identifying Tire Tread Surface
Irregular Wear Patterns Resulting from Tire Use
Standard Test Method for Static Measurements on Tir
for Passenger Cars, Light Trucks, and Medium Duty
Vehicles

Standard Test Methods for Tire Performance Testing ¢
Snow and Ice Surfaces

Standard Test Methods for Evaluating Wet Braking
Traction Performance of Passenger Car Tires on Vehit
Equipped with AntLock Braking Systems

Standard Practice for Evaluating Tire Traction
Performance Data Under Varying Test Conditions
Standard Test Method for Single Wheel Driving Tractic
in a Straight Line on Sneand IceCovered Surfaces
Standard Practice for Tire Testing OperatigBesic
Concepts and Terminology for Reference Tire Use
Standard Test Method for Tires, Pneumatic, Vehicular,
Highway

Standard Test Method for Tires, Pneumatic, Low Spee
Off Highway

Standard Test Method for Electrical Resistance of Tire
Under Load On the Test Bench

Standard Specification for P225/60R16 97S Radial
Standard Reference Test Tire
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ASTM F
2663a:2021

ASTM R779:2024

ASTM R803:2021

ASTM R2838:2025

ASTM R2869:2024

ASTM R2870:2023

ASTM R871:2025

ASTM R872:2019

ASTM B015:2021

ASTM B6752024

ASTM B676:2024

Passenger car
Light Truck

Truck, bus and
commercial
vehicle

not specified

Passengecar,
LightTruck

Light Truck

Truck, bus and
commercial
vehicle

Truck, bus and
commercial
vehicle

Truck, bus and
commercial
vehicle

Passenger car,
Light Truck

not specified

not specified

Truck, bus and

Standard Test Method for Bead Unseating of Tubeless
Passenger and Light Truck Tires

Standard Practice for Commercial Radial T4Bok Tires
to Establish Equivalent Test Severity Between a 1ia07
(67.23in.) Diameter Roadwheel and a Flat Surface
Standard Test Method for Evaluating Rim Slip
Performance of Tires and Wheels

Standard Practice for Accelerated Laboratory Aging of
Radial Passenger Car and Light Truck Tires through L
Range E for the Laboratory Generation of Belt Separa
Standard Practice for Radial Light Truck Tires to Estak
Equivalent Test Severity Between a 1../0767.23in.)
Diameter Rotating Roadwheel and a Flat Surface
Standard Specification for 315/70R22.5 154/150L Rad
Truck Standard Reference Test Tire

Standard Specification for 245/70R19.5 136/134M Rac
Truck Standard Reference Test Tire

Standard Specification f@25/75R16C 116/114S M+S
RadialLightTruck Standard Reference Test Tire

Standard Test Method for Accelerated Laboratory
Roadwheel Generation of Belt Separation in Radial
Passenger Car and Light Truck Tires through Load Ra
E

Standard Specification for 225/45R17 94H XL Radial
Standard Reference Test Tire

Standard Specification for 2288R17 94V XRadial
Standard Reference Test Tire

Standard Specification for 315/70R22.5 154/150L Rad

ASTM B677:2023 commercial Truck Standard Reference Test Tire SW
vehicle
Truck, bus and Standard Specification for 245/70R19.5 136/134M Rac
ASTM F 3678:202¢ commercial Truck Standard Reference Test Tire SW
vehicle
2053  Source: Own compilation
2054 ASTM standardsclude foundational terminology and operations (6638, F1806as well as
2055 tyre performance methods for traction, snow/ice, wet braking, rim slip, electrical resistance,
2056 pressure loss, and sidewall cracking (E1572, F1649). Several standaadisodefine friction
2057 measurement between tyre and pavement and specify standaddtest tyres used as
2058 references for skid resistance and vehicle/road evaluations EL.§59/E1859M, E501).
2059 Furthermore, ASTMovers data analysis and wear diagnostics (F1016, F1426), dimensional
2060 measurements and footprint characteation for passenger tyres (F421, F762/F762M, F870),
2061 and bead unseating/static measurements applicable to passenger and light truck tyres (F2663a,
2062 F1502).
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2063 For commercial truck/bus tyre®ySTM standardprovide specifications for multiple standard
2064 reference test tyres and practices to align drum versu&iaface severitiese(g F3678, F2871).
2065 Finally, EoL tyre ut#tion and material charactesation in civil engineering ar@lsoaddressed
2066 (D6270, D7760).

2067 4.4.4.2. SAE Standards

2068 The Society of Automotive Engineers (SAE) establishes technical standards that evaluate tyre
2069 performance within the broader context of vehicle design and operafi@hle4-11 presents
2070 an overview of SAE tyrelated standards

2071 Table4-11: SAE tyrerelated standards

Recommended Practice for Measurement of Stat

SAE ARP 4955A:2008-02  Aircraft and Dynamic Characteristic Properties of Aircraft
Tires
SAE ARP 5257B:20@98-18  Aircraft Tire Overspeed Landing Test

Minimum Operational and Maintenance

SAEANP S2EICAT) | AT Responsibilities for Aircraft Tire Usage

SAE ARP 6265:2016-17 Aircraft Tire Burst Test Methodology
SAE AS 4833A:2019-17 Aircraft Aircraft New Tire StandardBias and Radial
SAE AS 50141C:20628-02 Aircraft Tube, Pneumatic Tire, Aircraft
Truck, bus and
SAE CR@11:199612-01 commercial Truck Tire Characterization
vehicle
Truck, bus and

Test Procedures for Measuring Truck Tire

SAE J 1025:2008-31 commercial Revolutions per Kilometer/Mile

vehicle

Laboratory Testing Machines and Procedures for
SAE J 1107:20438-31 Passenger car Measuring the steady state Force and Moment
Properties of Passenger Car Tires
Passenger car, Passenger and Light Truck Tire Traction Device
Light Truck Profile Determination and Classification

Passenger car

SAE J 1232:2041B-11

Rolling Resistance Measurement Procedure for

SAE J 1269:202(2-22 VS, bu;, Passenger Car, Light Truck, and Highway Truck
commercial :
. Bus Tires
vehicle
i Passenger car, Measurement of Passenger Car, Light Truck, anc
SAE J 1270:20410-12 Truck Highway Truck and Bus Tire Rolling Resistance
SAE J 1315:20419-20 ggﬁ;r:jm and Off-Road Tire and Rim Selection and Application
Truck, bus and . .
SAE J 1379:20201-12 commercial Rpllmg Resistance Measu_rement Procedure for
; Highway Truck and Bus Tires
vehicle
Truck, bus and . .
SAE J 1380:20201-09 commercial The.Measurement of Highway Truck and Bus Tir
vehicle Rolling Resistance
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2081
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2083
2084
2085
2086

Preparatory Study and Impact Assessment support study on tyres

Agricultural, . . e
SAE J 1440:1998-01 forestry and Off—Rgad Tire and Rim Classification Forestry
. Machines
construction
SAE J 1561:2048-11 Passenger car Laboratory Speed Test Procedure for Passenger

Tires

TITEES, (218 G172 Laboratory Speed Test Procedure for Light Truck

SAE J 1633:204%-11 commercial .
. Tires
vehicle
SAE J 2047:2049-14 not specified Tire Performance Terminology
SAE J 2611:20402-13 Industrial and Off-Road Tire Replacement Guidelines
Off-road
Truck, bus and
SAE J 2673:20413-01 commercial StraightLine Braking Test for Truck and Bus Tire:
vehicle
Truck, bus and : . .
SAE J 2675202609 commercial Combmed_Cornermg and Braking Test for Truck
. and Bus Tires
vehicle
SAE J 2704:2048-20 not specified T|_re Nor_mal Force/Deflection and Gross Footprin
Dimension Test
SAE J 2705:2048-20 not specified Tire Quashtatic Envelopment of Triangular/Step
Cleats Test
SAE J 2828:2016-18 Industrial and | ¢ 2 Tire Fire Handling Guidelines
Off-road
SAE J 345:204®-15 Passenger car Wet or Dry Pavement Passenger Car Tire Peak ¢

Locked Wheel Braking Traction
Industrial and Off-Road Tire and Rim Classificatiddff-Road
Off-road Work Machines

Test Procedure for Measuring Passenger Car Tir
Revolutions Per Mile

SAE J 751:204%-25

SAE J 966:20181-14 Passenger car
Source: Own compilation

The table consolidates key SAE standards that cover measurement methods, performance
testing, specifications, and safety/maintenance practices across multiple tyre types. For aircraft,
it covers property measurement, operational/maintenance responsibilities, yesvstandards,
tubes,andcritical safety tests like overspeed landing and burst methodolegy ARP 5257B,

ARP 6265)Besides rolling resistance édmeasurements, @ssenger and light truck entries
addresgyre forcegcmoment charactesation, speed testing, uniformity machine requirements,
traction device classification, braking traction, and revolutions per distange)(1107, J 1561).
Industrial/offroad and agricultural/forestry standards cover tyre/rim classification,
selection/replacement guidelineandfire-handling €.g.J 1315, J 2611).

General methodslike tyre performance terminology and tests for normal force/deflection,
footprint, and quasstatic cleat envelopmente(g. J 2047, J 2704re likewise addressed
Overall, the set maps the SAE landscape for tyre properties, saiébal testing, reference
equipment, and applicatiospecific specifications across aviation, passenger/light truck,
commercial, offroad, and agricultural domains.
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4.4.4.3.

Others

Table4-12 presents an overview of national tyrelated standards ither countries.

Table4-12: National tyre-related standards in third countries
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2090  source: Own compilation

2091 The table compiles national tyre standards spanning definitions, measurements, performance,
2092 safety inspection, repair/retreading, and applicatispecific specificationsvith Brazil and the

2093 UKbeingthe countries found with the most numerousets Brazis ABNT standards address
2094 aviation tyre storage and inspection (ABNT NBR 7030, 8495), passenger and light/‘commercial
2095 tyre requirements and tests (NM 250, NM 251), safety inspection of tyres and wheels for
2096 motorcycles and for light/heavy vehicles (NBR 12&D25, NBR 14048:2023),and tyre

2097 selection for retreading (NM 225).
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The UKnhas a broad testing landscadeomgeneral tyre uniformity testing and storage practices
(BS AU 51.0.1, 5@1..0d, 5@..8, 5&.5.1) commercial vehicle tyre specifications, capability
verification tests, and care/selection codes (BS AWUL.20 5Q2.7b), passenger car rolling
circumference methods (BS AUZ(.2), motorcycle tyre dimensions, load ratings, and rolling
circumference measurement (BS AWZRB), toindustrial and offoad pneumatic and solid tyre
specifications and load ratings (BS AUl3) andcrane rail wheel tyres (BS 3037)

4.4.5. Comparative analysis of overlapping test standards

Though various standards exisgarding the performance of tyrgm relation towet grip, ice
grip, etc), and on their emissions (e.goise, abrasionkuch aspects ameot in the focus of this
study; they araalready addressed under existing EU legislatioare expected to be in the short
term andare thus not expected to be addressed under ESPR. Asteash standards have been
mentioned but nad reviewed in detaibnd a compaative analysis is viewed as superfluous. In
contrast, standards on resources usecycling of tyres and material aspects of tyres are not
common

Thougha numberof EN standards concerning materials obtained from-&frldife Tyres (ELT)
(see Section 4.4.1.4 provide a framework for the characteation, sampling, and quality
assessment of secondary raw materials derived from used tjinese appear tonot to have
overlaps,making a comparative ahgis redundantFor tyres, there is currently no widely
adopted, tyrespecific standard that provides a precise, uniform method to calculate and verify
recycled content across all constituent materials (rubber compounds, carbon black/fillers, textile
cords, steel) with full traceability. Industry practice is heterogenedust Sy Sg+ 0t S 02y (G Sy
(e.g., natural rubber, biobased inputs) is often reported using supplier data andaheirstody

or massbalance approaches. Reporting formats and verification depth are not consistently
standardised across the tyre sectofrom exchange with stakeholders, the consultant
understands that though tyre dimensions may be covered by celggislation andstandards

this does not influence the variety of tyre dimensi@pplied in practice to tyres placed time
market.Standard tyre dimensions are specified in UNECRegulatiorNo 108, however when
measuring tyres for specification of dimensioddE CERegulatiorNo 30 provides for tolerances

of 4% or6%for radial and bias ply tyre constructionhis leads to large variance in the actual
dimensions of tyresThe large variety of tyre dimensigng/hich is understood to be in
continuous increaseis understood to be one of the aspects that hinder tyre retreading, in
particular in the C1 and C2 classes. Shoedpiirements be considered under ESPR aiming at
increasing thenumber of tyres that can be retread, some form of standardisation may be
needed which aims at increasing harmonisation of tyre dimensions.

A further aspect that haseen drawn to the attention of the consultants by stakeholders is the
lack of standards for categorising tyres into the various market.tigns prohibits comparisons
of tiers of different manufacturers which are specified to be in the same tier.
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Stakeholder question:
T1-17: Are you aware of any other gaps of relevance to ESPR?

4.5. Preliminary conclusions Task 1

4.5.1. Definition oftyres

The scope of this study refers to tyres and their components and materials. Though tyres and
their composition will influence the efficiency of a vehicle, the connection of the ttythe
vehicle as well as its hubcaps and the vehicle itself are beyond the scope of this study.

Furthermore, as shall become more obvious throughout the chapters of this report, the amount
of data and information 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, at this stage all vehicle
tyres are being considered until it can be clarified what ESPR provisions are to address tyres and
how the inclusion of various tyre types in scope shall influence the impacts of such provisions.

The functional unit to be used in further analysis is proposed to be a tyre throughdife ttgcle
stages A standard tyre lifetime in the form of an expected mileage or rather kilometrage is
be defined based on the vehicle tyre to be analydeefining base cases for analysing life cycle
impacts and lifecyclecosting in later tasks of this study, could be limited to tyres of vehicle
categories for which sufficient data is available.

Tyres are currently not defined as a product in legislation and thus the following definition is
proposed:

G! GeNB O2yarada 2F GKS OFaAy3a FAGGSR FNRdzyR
interface between the vehicle and the surface (eampd 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 and turn. The tyre absorbs irregularities in the surface, enabling the vehicle to
RNAGS GKNRdzZAK @ NAR2dza GSNNIAY |yR 46SIFGKSNI O2yRJ
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Questions for stakeholders:
e 2dz

T118:5 2

I INB S
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iKS

LINR L2 4 SR

T1-19: Does the term casingufficiently reflect the tyre; please consider the

definition to the term casing referred to iBection 4.2.4.1above, which suggests the

casing is only the part left after tyre wea@an you suggest an alternative?
T1-20: Please explain which parts of the definition are suitable for defining a tyre as
a product and propose changes where this is not the case in your opinion.
T1-21:Please state which additional aspects should be addressed in the definition.

4.5.2.

legislation

Other definitions of relevance to possible ESPR Tyre

Looking at the definitions of various terms related to tyres and in particular their waste

management shows that for most terms multiple definitions exist. These are discussed under
Section 4.2.4where larger differences are apparent and in some cases, questions have been
developed for stakeholdersThe overview belowcompiles the various questions raised. In

particular a definition for tyres as a product is missing as are definitions for certain tyre types

like selfsealing and noise reduction tyres.

Compilation of questions for stakeholdera definitions

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?
T1-15: In your opinion, is it necessary to include reference of the various retreading
practices that are applied in practice to the definition of retreading?
T1-16: If tyres are required to be retreadable in future ESPR legislation, do both need

to be possible?

T1-17: Are you aware of any other gaps of relevance to ESPR?

t NPLJI2ASR RSTAYAGAZ2YY a!

vehicle. The tyre provides the interface between the vehicle and the surface (e.qg.
road or ground) on which the vehicle is situated. The tyre supports the load of the

ieNB O2yaraia

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 and
turn. The tyre absorbs irregularities in the surface, enabling the vehicle to drive
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T1-19: Does the term casing sufficiently reflect the tgrelease consider the

definition to the term casing referred to iBection4.2.4.1 above, which suggests the
casing is only the part left after tyre wear. Can you suggest an alternative?

T1-20: Please explain which parts of the definition are suitable for defining a tyre as
a product and propose changes where this is not the case in your opinion.

T1-21: Please state which additional aspects should be addressed in the definition.

4.5.3. Preliminaryfocus of ESPR legislatiand the scope of tyre
covered by this study

Drawing on the documents summarised in the above sections, it is observeih tinainy areas
where tyres and their use impact the environmerthese are already covered by existing
legislation and standards by onesheing developedavhere they ardgo be addressed (e.golling
resistance, noise, abrasiomjifferent technical parameters of tyres are already addressed\Nn U

and EU legislation. The regulation of these ensures that tyres are reliable and safe while also
fulfilling various performance requiremengsome also relating to environmental performance).
Though these should not be the focus of the current stwdgvoid double regulation and related
uncertainties, it shall be of relevance toderstand howsuch performance parameters may be
impacted by possible ESPR requirements to be considered for future legislation.

In the first four tasks of the preliminary studgll types of tyres have been considered. In the
development of ESPR legislation, the determination of scope is usually motivated by targeting
product categories or sufroups that are associated with environmental impacts, and which
have a significant market volume. This strategy is applied to increase the probability of new
provisions leading to significant improvement in terms of the environmental impacts of the
product group.

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

1 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.(eogmsumers, authorities,
waste operators of tyres) in association with the above aspects.

Energy efficiency is considered by the consultant to be covered through rolling resistance
stipulationsunder UNECE R1({ithplemented by EU type approvalldsupported by the Energy
Label(EU) 2020/740Thoughmicroplastic emissions are not yet covered, standdragebeen
developed by UNECE to measure tyre abrasion as a means to regulate such emissions. These are
expected to lead over time to legislation at international and in any case at EU level (EURO 7).
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The ESPR further gives a mandate to develop regulation on product durability, resource
efficiency carbon and environmental footprint#s life cycle analysis shall be performed under
task 5 of this study, it is assumed that the necessity to regulate tyres based on carbon or
environmental footprintsshall be considered at a later stage if relevant. Many of the aspects
referred to above are material related and as such material efficienoynsideredindirectly.
Although tyre durability is of relevance in the comparisontywés, the difficulty of defining
durability in terms of reference to product lifetime already addressed abovdlonetheless,

tyre durability could be relevant for this studygege below, for examplén relation to
retreadability) andit thusremains to be seehow it could be definedMaterials and recyclability

are expected to play a large role in potential ESPR legislation ofwiedy may eable a wider
scope than the energy labelas all tyres use similar material$Vhen looking at waste
management, in particular pyrolysis (which is increasing in volume) processes all types of tyres.

In other words, from a material perspective, as the inclusion of certain tyres in waste
management may influence the composition of secondary materials, excluding certain vehicle
tyre types shall only be considered at a later stdges. thus suggested at this stage to consider

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

In addition, as it is probable that retreadability shall be in focus, making it necessary to compare
impacts between retreadable and nentreadable tyresjt shall be necessary to consider a
standard service life (i.e., number of km driveioy comparing e.ghow many new tyres
(retreadable and nometreadable) are needed to provide thetandard service life. This shall
need to be specified for each vehicle category tyre class analysed.

Finally,to ensure that future ESPR requirements do not have negative effects on compliance
with existing legislation,dditional performance parameters shall need to be defined. feling
resistance,air and noise emissiongs well as a standard level, to allow analysing whether
changes to the tyre design may result in deviatiows this level of performance.
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Questions for stakeholders

T1-22:Do you agree to the strategy described above for scope?

T1-23:How do you see the relation between the various vehicle tyre types and the
areas of focus identified so far for potential ESPR legislation?

T1-24:Which of the vehicle tyre types is relevant to each of the identified areas?
T1-25:1n your opinion, vkich vehicle tyre types (@ub-categoriesyre not relevant
and could be excludeaddm scope?
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5. a9 9 NI clallaNy SHI &

5.1. Objectives of MEErP Task 2

The main objective dYIEErPTask 2is to providethe necessarynarketinformationfor the EU
wide environmental impact of the tyres product graugor this,task 2provides data on the
supply side of the markeinsighsinto the latest market trendsanda practical data set of prices
and rates to be used in a Life Cycle Cost (LCC) calculdtidier the taskrecommendations
shall beoffered on a potentially refined product scope in MEErP Taskutthermore, Task 2
shallsupportMEErP TaskiB develophgbasecases, e.g. by assessing the most relevant product
categories from the economic/ commercial perspective.

Concerningnarket trendsthe taskwill indicate the channels to market, trends in product design
and product features It shall furthermore, identify the major players, the number of
employees, role of retreading and maintenance (service modeld)observed innovations
within the industry.

5.2. Genericeconomicdata

This section presents official EU statis{jEsirostat)on production, trade and internal sate
tyresfor all EU Member Statesr at least half of thenreferring to the last available yearhe
data refers to both physical volumes and valpuiee monetary unitsexpressed in manufacturer
prices

The production datds extracted from PRODCONMStatistics by productiatabase(Eurostat,
2025g) NACE code 22.11 (s€able4-3 in Section4.2.4.25above, while trade data come from
the COMEXT databa@ieurostat, 2025an which reporting is based on théarmorised System
(HS codes developed and maintained B¥orld Custom Qganisation, with the last HS
nomenclature dating January 202&/orld Customs Organisation, 202Rlpte that neither the
NACE codes nor the HS codesrespond ondo-one to the tyres classification used by the
UNECR30, R54, R10&1.090r the EU 2020/74(see alsdlable4-3 above) Therefore, due to
thislack of correspondencassumptionsieededto be madein particularwhen classifyinghese
codes into the C1, C2 and €lassesrespectivelySpecificallyclassC2is difficult to classify sit
spread over codes that are assimilated both witllassC1 (HS code 4011.10) adldssC2 (HS
code 401120). The HS code for retreaded tyres is 40C2ass C1 can beostlyassociated with
HS code 40121 vhile class C3 cayenerallybe associatedo code401212 Class C2 can spread
across both oftiese codes.

86



2306

2307

2308
2309
2310

2311
2312
2313
2314
2315
2316
2317

2318
2319
2320

2321
2322
2323
2324

2325
2326

2327

Preparatory Study and Impact Assessment support study on tyres

5.2.1. EUproduction

5.2.1.1. New tyres

Based on figures provided by ETRMhe production of tyres is dominated llye replacement
market with 76% of the tyres producedrhe remaining 2% are original equipment, i.e. sold as
part of new cargo the auto industryin a businesso-business setting.

According to Eurostat datgseeTable5-1), in 2023most ofthe production of tyresin the EU
took place in Central and Eastern EuragenvhichRomaniawasthe biggest producer among
them, with over 38 million pieceAmong the western European countriéganceas well as
two southern countriesltaly and Spairare notable in this regardThis is also confirmed by
ETRMA datéETRMA, 2024kmn the number of tyrgplants productiorof their members, which
shows22 plants in Central and Eastéturope 31 in Western Euro@nd 16 in Southern Europe
in 2025.

More than half of the productiowf tyres forbusesand lorriegtrucks, with a load indexabove
121 (tyre clasC3 took place in Central and Eastern &pe, notably in Poland and Slovakiath
Spain producing aroun8.5 million unitgseeTable5-1).

No production data is reported for the C2 class tyapd MS levelwhilemotorcycles or bicycle
tyres are produced in only three EU M8Bwhich Germany being the largest producer of this
type of tyre Finally tyres foragrarian mobile machinesere produced mostly in SpaiRoland
and Italy amounting to just over 2 million units.

Detailed data otMS level fothe 2023 production of these tyre categories is presentetidhle
5-1.

Table5-1: Production of new tyres in the E2¥ in 2023 (in units).
New New

. . . New .
pneumatic New pneumatic | pneumatic . Agrarian
pneumatic ;
rubber tyres rubber tyres for | rubber tyres tvres. of tyres; other
for motor buses or lorries | for buses or yres, new
Country : . . rubber, of a .
cars with a load lorries with a . pneumatic
. : . . ; kind used on
(including for | index <=121 load index motorcvcles tyres, of
racing cars) QassC2 >121 or bic ():/Ies rubber
JassC1 JassC3 Y
France 15,851,282 : 0 750,269
Germany : : : 5,304,280
Italy 20,228,918 0 : : 494,950
Denmark 0 0 0 0 607
Portugal 18,726,717 0 45,288 0 26

8 Of these,15are inFrance and 0 in Germanydespite production datfor Germanynot being reported
in the PRODCOM database
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New New
. . . New .
pneumatic New pneumatic | pneumatic . Agrarian
pneumatic :
rubber tyres rubber tyres for | rubber tyres tvres. of tyres; other
for motor buses or lorries | for buses or yres, new
Country . . ) rubber, of a :
cars with a load lorries with a : pneumatic
. ; . . ; kind used on
(including for | index <=121 load index motoreveles tyres, of
racing cars) QassC2 >121 or bic c):/Ies rubber
JassC1 JassC3 Y
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 2,279,000 0 609,393
Czechia 27,679,884 1,673,963
Slovakia 14,163,194 0 2,340,449 0 0
Hungary 28,324,118 0 0 0
Romania 39,104,347 0 729,814 0 127
Sum of all
MSsfor 224,047,239 0 8,865,551 7,728,512 211910
which data is 3
public
EU27 total* 270,000,000 9,000,000 12,000,000 10’000’%0 3’420’000
ayé¢ aidlyR&a FT2NIRFIGE y20 @At ofSo

Countries for which allalues veren 2 NJ WY W @l f dz§8a KI g8

1 *Figures provided byufostat, based on all the data received from MSs, including those for which
the data is not public and rounded up to preserve confidentiality
Sourcei(Eurostat, 2025h)Downloaded April, 2025

Important to note is that the Totals line ihable5-1 shows the totals based on the amounts
reported by country in the tabld=or examplealthoughfor Germany there is missing data of-C1
tyres productionin 2023 the Prodcom databaséEurostat, 2025hjeports total productionof
C1 tyres &EU27 level of270million tyres. Ttus, although data for some individual countries
are missingd,they are included in the ER7 overall figures. Similarlypte that whiledata is not
availableor reported as zero for the C2classat MS leveffor all MSsthe same data source
(Eurostat, 2025hjeportsthat 9 million units of this tyreclassand 12 million units of C3 class
were produced inthe whole ELR7 in 2023 Production of aircraft tyres in ERF in 2023 was
reported to be 40,000 units.

The counterpart valugin EURDf the productionunits presented inTable5-1 can ke found in
Table5-2.

® For instance, data foGermany is missinip the Eurostat databasebut ETRMAEuropean Tyre and
Rubber Industry, 2021gports 17tyre productionplantsof their membersn the country as of December
2020 while ths numberdropped to 10 as oNovember2024 (ETRMA, 2024b)
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2344  Table5-2: Value of the production of new tyres in the EU27 in 2023 (in EtiRrent prices.

New
pneumatic

2345
2346
2347
2348

2349

2350
2351
2352

2353
2354
2355
2356
2357

2358
2359

New

New
pneumatic

New Agrarian

pneumatic rubber tyres rubber tyres pneumatic tyres; other
rubber tyres tyres, of
for buses or for buses or E
Country | for motor cars . . . . rubber, of a .
. : lorries with a | lorrieswith a . pneumatic
(including for | ) | ) kind used on f
racing cars) oad index oad index motorcycles tyres, 0
ClasC1 <=121 >121 or bicycles LELS
QassC2 QassC3
France 983,536,000 0 28,061,000
Germany 235,582,000
Italy 1,269,828,000 0 207,754,000
Denmark 0 0 0 0 13,555
Portugal 1,278,021,000 0 58,175,000 0 2,000
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
Poland 1,298,547,776 569,784,676 0
Czechia 2,119,265,206 18,255,374
Hungary 1,553,645,892 0 : 0 0
Romania  2,181,540,623 0 229,234,641 0 118,463
Sum of
all MSs
forwhich ~ 1%29046490 0 1867,278317 281,898,374 983,346,018
data is
public
EU27 16,000,000,00 800,000,000 4,000,000,000 490,000,000 2,000,000,00
total* 0 0
GYé aidlyRa F2NIRFEGE y20 @At ofSo

/| 2dzy iNAS& T2N) 6KAOK Fff @FfdzS§&a 6SNB n 2N wYWwW @It dzSa

*Figures provided by Eurostat, based on all the data received from MSs, including those for
which the data is not public and rounded up to preserve confidentiality

Source: (Eurostat, 2025h), Downloaded April, 2025

Here toq production value data is not available or reportesizerofor the classC2 at MS level
Howeverthe same data sourggeurostat, 2025heportsoverallproduction value fothe whole
EU27 of EUR 80nillion for this tyreclassn 2023.

Table 5-2 shows thaf in terms of value, thenarket for motor cardClclasg is the largest
followed by tyres foheavy duty vehiclep(ses and lorries withload index >121i.e.C3clas$,
with agrariantyres following closelyand motorcycles and bicycle tyres comingthe fourth
place though they are more numerous in terms of production units thae agrarian tyregare
(seeTable5-1).

Regarding thevolution over time of the production afew tyres,asapparent fromFigure5-1
below, this was relatively stablevith the exception of a sharp decline in 2023 in the production
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of tyres for buse®r lorries withaload index below 12 (category €). The lattemay be due to
a lag in reporting by some M$0, this data must be regarded with caution.

250,000,000
20,000,000

200,000,000
15,000,000

150,000,000
10,000,000

100,000,000

5,000,000 50,000,000

vLﬁN

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)
=8—New pneumatic rubber tyres for buses or lorries with a load index > 121 (category C3)
8- New pneumatic tyres, of rubber, of a kind used on motorcycles or bicycles

=—@=Agrarian tyres; other new pneumatic tyres, of rubber

Figure5-1: Total EU27 production afiew tyres over 10 yeargin units).

Note: category C1 (bar graph) is represented orritjet axis; all the other tyre categories (the line graphs)
arerepresented on thdeft axis.

5.2.1.2. Retreaded tyres

Areport by EXEY, 20163hows thata retreaded tye can have the same performance as that of
a new highend tyre and thata premium tyre can be retreaded up to three tim&sThus, the
difespanof a tyre producd in Europé&, including its retreded cycles canbe extended to
around 660,000 kmThe same report shows that in 201&freaded tyres for truckgclass C3)
represented 30% of all truck tyres soldlie five EU countriesn the scope of the studyiamely
France, Germany, Spain and United Kingdbhisrepresented a 20% decrease comparedt®
2010 sales In terms of value, this market amounted BUR1.2 billion in 2015excluding
distribution value)n the EU 27with important benefits for the domestic firmand tax revenues
for the governments.

VeKAE YlIeas K2¢SOSNE vy 2 i which alsijusifies tha iachidioh &f Spedifit €D8INT 3 S ¢

for retreated tyres.
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Retreadingof tyres forpassengecars (C1 classcurred mainly in Poland, Romania and Spain
with a total number of approximately 823,000 units. The largest number of regetydes were

for buses and lorri¢$with about 2.28 million units. Most of the retreated activity took place in
Western Europe with Spain, Germany and lItaly leading, while France also had a significant
number of retreaded tyres for buses and lorreseeTable5-3.

Table5-3: Number of retreaded tyres in the EU Members States in 2023 (in units).

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

Retreaded tyres of Retreaded tyres of
rubber of a kind used | rubber of a kind used
on motor cars on buses and lorries
Clas<C1 Clasg2 and C3?

Country

France : 338,091 76,867
Germany : 459,861 8,462
Italy : 422,467

Denmark 0 35,684 0
Portugal 72,492 89,176 27,844
Spain 149,000 460,000

Finland 0 63,807 1,954
Estonia 0 20,331 0
Lithuania 0 66,864 0
Poland 359,538 118,114 0
Czechia : 51,476 0
Romania 239,447 68,574 0
Bulgaria 0 58,506 0
Croatia 2,253 24,136 0

Sum of all MSs fo
which data is public

EU27 total* 1,256,486 2,500,261 180,000
aye é}i]l-;[lié T2NJ RI-QI- y2i I-,él-)\fAl-Of\?dJA ) A
[ 2dzy UNASa FT2NJ 6KAOK |ff @lFfdzSa 6SNB n 2N WYYW gl f dzSa
1 *Figures provided by Eurostat, based on all the data received from MSs, including those for which
the data is not public and rounded up to preserve confidentiality
Source: (Eurostat, 2025h), Downloaded April, 2025

822,730 2,277,087 115,127

1 Note that the Eurostat reporting does not differentiate this category of tyres by the load index;
therefore C2 and C3 classes cannot be distinguished in this case.
12 Note that in the PRODCOM database this data does not distinguish according to the load index as in the
case of production of new tyres. Therefore, we assume that this includes both C2 and C3. According to
stakeholder§inputs, class C3 is the main retread market. Therefore, we assume that the majority of tyres
in this category are of C3 class.
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2388 Comparinghe data on new tyres froriable5-1 with the production of retreaded tyres ifiable
2389 5-3, only an infinitesimal fraction of C1 tyres are retreaded [ggs than 0.4%), while the share
2390 of C3 tyres retreaded in the total C3 tyres produced is considerably higher, i.e. around 26% in
2391 2023.
2392 The counterpart value in EURanufacturer pricespf the retreaded tyres presented ihable
2393 5-3can be found irmable5-4.
2394 Table5-4: Value of the retreated tyres in the EU27 in 2023 (in E0&Rrent prices.
Retreaded tyres of
Retreaded tyres of Retreaded tyres of rubber (including of a
rubber of a kind used] rubber of a kind used kind used on aircraft;
Country . . .
on motor cars on buses and lorries excluding of a kind used
Class C1 Class C2 and &3 on motor cars; buses or
lorries)
France 81,079,000
Germany 115,729,000 6,432,000
Italy 92,960,000
Denmark 0 4,654,337 0
Portugal 4,317,000 16,826,000 4,498,000
Spain 6,698,000 122,629,000
Finland 0 14,052,000 963,000
Estonia 0 2,282,000 0
Lithuania 0 10,181,000 0
Poland 9,809,555 21,647,732 0
Czechia 9,684,969 0
Romania 4,008,733 4,680,292 0
Croatia 103,000 4,121,000 0
Sum of all MSs for
which data is 24,936,288 500,526,330 11,893,000
public
EU27 total* 40,471,038 564,295,740 90,000,000
2395 aYé adGlyRa F2NIRFGF y204 F@LAftrofSo
2396 / 2dzy iNASA F2NJ g6KAOK it @FftdzSa 6SNB n 2N YYW Gt dzSa
2397 1 *Figures provided by Eurostat, based on all the data received from MSs, including those for which
2398 the data is not public and rounded up to preserve confidentiality
2399  Source: (Eurostat, 2025h), Downloaded April 2025
2400 Interms of evolution ovetime, as in the case of new tyregsteadyflat trend can be observed
2401 with regard tothe number of retreaded tyreswith the exception of a spike in 2019 of the
2402 number ofretreaded car tyres. This is due tdie-fold increase of this activity in Itak}

Bibid
¥ This data should be regarded with cautionaaserror in the data is conceivable.
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4,000,000
3,500,000
3,000,000
2,500,000
2,000,000
1,500,000
1,000,000
500,000
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
=== Retreaded tyres of rubber of a kind used on motor cars (category C1)
—#—Retreaded tyres of rubber of a kind used on buses and lorries

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

2403 or lorries)

2404 Figure5-2: Number of retreaded tyres in EU27 over 10 ysén units).
2405

2406

2407 5.2.1.3. Extra data

2408 Figure5-3 shows the value of the production of new bus and truck tyres along with that of
2409 retreaded tyres in the Elth constan2023pricesin billioneuro,based on a study commissioned
2410 by ETRMA (2024Note that these figures are not directly comparable with the ones obtained
2411 from PRODCOM databageeTable5-5) which reports the production value in current prices,
2412 i.e. nominal price at the time a&porting.

€ billion, 2023 prices

2014 2015 2078 2017 208 2019 2020 2021 2022 2023

. Mew bus or truck tyres . Retreaded bus or truck tyres I:l.Sl“a"e of retreaded bus and truck tyres

Source: Eurostat, Oxford Economics

2413

2414  Figure5-3: Evolution of the productiorvalue of new tyres and retreaded tyrefor buses and
2415 trucks (EUR billion, 2023 prices)

2416
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2417 To make them comparable, the values reported by PRODCOM have been adjusted for inflation
2418 based on the inflation multipliers in column @)Table5-5.° Theresulted onstant2023prices

2419 are presented itolumns(5) and (6) ofrable5-5. Despitethis adjustment there aresubstantial

2420 discrepanciebetween the PRODCOb&ta and those reportedn the ETRMA reportwith the

2421 production of new tyres being understated by the ETRMA report, whilel#tefor retreaded

2422  tyres isoverstated Thesedifferences may come from different inflation rateused whilethe

2423 ETRMAreport may rely on more quality data on retreadingollected inhouse from their

2424  members.

2425 Table5-5: Evolution of the production of new tyres and retreaded tyrdsr buses and trucks
2426  (EUR billion)

Newtyres for Retreaded . New tyres Retreaded
Inflation tyres for
buses and tyres forbuses - for buses
; ; multipliers : buses and
lorries and lorries and lorries ;
(nominal (nominal SRS O (2023 JSIIES
prices) prices) S e prices) (2023
4 rices
@ ® & ©) A=
©)
2014 5.64 0.21 1.27 7.16 0.27
2015 5.76 0.21 1.27 7.31 0.27
2016 5.55 0.23 1.26 7.03 0.29
2017 579 0.25 1.24 7.21 0.31
2018 5.96 0.26 1.22 7.29 0.32
2019 5.97 0.26 1.20 7.19 0.31
2020 5.23 0.24 1.19 6.25 0.29
2021 6.26 0.29 1.16 7.27 0.33
2022 7.24 0.32 1.06 7.70 0.34
2023 7.49 0.39 1 7.49 0.39
2427  Source(Eurostat, 2025hand(Eurostat, 2025d)Downloaded April 2025
2428
2429
2430 Questions for stakeholders:
2431 T2-1: Do you find the ratiof retreaded tyres to new tyres presented in this report
2432 realistic and representative for the EU market?
2433 T22: The triangulation exercise above shows discrepanitiedata Wheredo you
2434 think these discrepanciesome from?
2435

15 For this we used the Ewide HICP dataverage indexEurostat, 2025d)
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5.2.2. EUtrade

A report commissioned by ETRNVEYRMA, 2024pbased orOxford Economicdatashowsthat
the tyre export market of the EU amounteddoralue oEUR 7.4illion in 2023while its imports
valued EUR 6.Billion. This includesiew and retreaded tyres fotars, busesand trucls (i.e.
classeC1, Cand C3. These figureare similarto the ones provided by Eurostat International
Trade database (COMEXahich represens exports of the same tyreclassesn 2023 valung
about EUR 7.9 billicendimports of aboutE URY billion. While the direction of the trade balance
is the same in both data sources, Eurostat showsyher value for the net export.

In fact, COMEXT data shows tkatce 2014, the EU has always had a positive trade balance in
the classe®f tyres named abovieexcept for the years 2022 and 202¢hile ETRMA (2024) does
not present data for 2024, the report confirms the trade deficit observed in 202
explanation offered in the report is the temporary liftity the European Commissiaf the
anti-dumpingduties on imports obus and truck tyres from Chima May 2022 Indeed, this led

to a 26% increase in the impoftom Chinaof these tyres in 2022omparedto 2021.

The same reporby ETRMAhows thatfrom 2014 to 2023the maintrade partnersfor the EU

for importwere Chinathe Association of Southeast Asian Nations (Brunei, Cambodia, Indonesia,
Laos, Malaysia, Myanmar, Philippines, Singapore, Thailand, and VieTugkay, South Korea,
Russia, Ukraine and Japan.

The online stakeholder consultation conducted for this preparatory study has revealed a more
detailed picture of the trading partners, as presented able5-6 and
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2456 Table5-7.

2457 Table5-6: ExtraEU export partnersn 2024

RENY ST Motorcycles
partner and Class C1 Class C2 Class C3 Y
share and moped

United States of United States of United States of

United States of
America (29.230)

#1

#2 Turkey(17.31%)

#3 Canada (5.260)

#4 Morocco (4.9%)

#5 South Korea (4.5%)

2458  Source: Stakeholder (2025)
2459

America
(40.60%)

Turkey(32.5%)
Ukraine (4.56)

Canada (4.566)

Mexico (4.43%)

96

America America
(36.13%) (23.28%)

Turkey (19.986)  Turkey (6.84%)
Morocco (5.8®6) China (6.540)

South Africa Colombia
(3.96%) (6.33%)
Australia

Ukraine (3.50%) (6.26%)
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2460 Table5-7: ExtraEUimport partners in 2024

RENlpe Motorcycles
partner and Class C1 Class C2 Class C3 y
share and moped

China (65.220) China (52.280) Thailand
(25.00%) China (25.79%0)
" Republic of Korea Turkey (24.306)  Turkey (19.586) Indonesia
(14.27%) (18.43%)
Turkey (6.50%6) Thailand (8.126) Vietham
#3 (19.36%) Japan (17.4%)
44 Japan (3.336) United States of China (16.326) Thailand
America (5.38%) (15.10%)
India (2.0240) Republic of Koree Egypt (4.8246) .
#5 (2.74%) India (5.42%)

2461  Source: Stakeholder (2025)

2462  Adding to the stakeholder inputselow we present data from Eurostat on the extd) (i.e. EU
2463 importing from and exporting to third countries) andtra-EU (i.etrade occurring among the
2464 EU countriep

2465 5.2.2.1. ExtraEUtrade

2466 New tyres

2467 In 2024 according toCOMEXTata (Eurostat, 2025aXhe EU as a whole importegkew tyres
2468 from the rest of the world, i.efrom non-EU countriesin a value of around EUR 10 billi@md
2469 exportedto the rest of the worldaround EUR 9 billionworth of tyres.Of these, he value of
2470 imported passengecar tyres(dassCl)was arouncEUR billiorb.7with a comparable value for
2471 the exports.Tyres for busgor lorries® were imported ina value ofover EUR 2 billion with
2472  exports ofEUR 1.@illion.Y’

2473  Figure5-4 below shows the evolution of import and exp values of the Effom/to the rest of
2474  the world, for the different classef tyres from 2014 to 2024ased onthe latest available
2475 Eurostat data.

2476 The HS codes of the categories presentelligure5-4 are the following:

2477 1 New pneumatic tyres, of rubber, of a kind used for motor cars, incl. station wagons and
2478 racing cars401110

16 Note that the Eurostat (COMEXT) databased does not distinguish between heavy and light load of this
tyres category, i.e. between C1 and C2 tylasses
7 Import and export data in units, i.e. number of tyres is not available ifEthestat (COMEXT) database.
Import and export quantities are available in kilograms.
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1 New pneumatic tyres, of rubber, of a kind used for motorcycles or bicy#0d4€ 40 and
401150

1 New pneumatic tyres, of rubber, of a kind used for buses and lo#@kl20

1 Pneumatic tyres, new, of rubber, of a kind used on agricultural or forestry vehicles and
machines40116l,401170 andt01192

1 Other NRMM new tyres401162401163, 401180 andi0119

Import value
6
g New pneumatic tyres, of rubber, of a
kind used for motor cars, incl. racing
cars
4 —a—New pneumatic tyres, of rubber, of a
o kind used for buses and lorries
-]
L
c 3 =o—New pneumatic tyres, of rubber, of a
g kind used for motorcycles or bicycles
=
2 =o==Pneumatic tyres, new, of rubber, of a
kind used on agricultural or forestry
-— vehicles and machines

=o—0Other NRMM new tyres

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Export value

6
5 New pneumatic tyres, of rubber, of a
kind used for motor cars, racing cars
(category C1)
=—e—New pneumatic tyres, of rubber, of a
4 kind used for buses and lorries
o
]
"'C" =—e—New pneumatic tyres, of rubber, of a
o 3 kind used for motorcycles or bicyles
=
=e==Pneumatic tyres, new, of rubber, of a
2 kind used on agricultural or forestry
W vehicles and machines
1 —e—other NRMM tyres

— T T

—r——% — e —t——

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Figure5-4: Trade value®f new tyresovertime in billion EUR current prices

Retreaded tyres

According to the same COMEXT data2024 the EB7 countriesimported a total value of
retreaded tyref almostEURMillion 39.6 from outside the EU countriedlost of this valugi.e.
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2491 overEURmillion 28.5,is represented byyres for buses and lorrie/§ Thevalueof the imported
2492 retreadedtyresfor passengecars(classCl)in 2024amounted toaroundEUR548,000 which is
2493 only about a third othat imported in2023. This should be, however, regarded with caution, as
2494  the reported data may be incophete & the time of the download.

2495 EU27 has exported higher value ofetreated tyresthan it importedg in 2024 their value was
2496 EUR 112.4 millionf which only EUR 13 million was represented by tyrepémsengercars
2497  (classC1) andEUR 43 million was the valuetgfes for buses and lorries

2498  Figureb5-5 shows thevalueflow of imports and exports of the different categories of retreaded
2499 tyres over time.For most categore the EU27 countries have exported more than they
2500 imported, and the trendswere relativelyflat over time, with the exception of th&€orona
2501 pandemic year where both imports and exfs dropped recoveringatherabruptly after 2021.

2502 Notably, the EU27 has exportadcconsiderably higher worth of retreaded tyres for aircrafts than
2503 it imported and the export value of this category of tyres is on a constant ascending trend since
2504 the first postpandemic year 2021, surpassing the export valug/@s for buses and lorries in
2505 2023.

2506 The HS codes of the categories presentelligure5-5 are the following:

2507 1 Retreaded pneumatic tyres, of rubber, of a kind used on motor cars incl. station wagons
2508 and racing carsi01211

2509 1 Retreaded pneumatic tyres, of rubber, of a kind used on buses or lorries: 401212

2510 1 Retreaded pneumatic tyres, of rubber, of a kind used on aircraft: 401213

2511 9 Other retreaded pneumatic tyres, of rubbet01219

2512

18 Note that the Eurostat (COMEXT) database does not distinguish between heavy and light lesd of th
tyre dassesi.e. between C1 and C2 tyckasses
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Import value

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

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

=o—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

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

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

=eo=0ther retreaded pneumatic tyres,
of rubber

Figure5-5: Trade values of retreaded tyres over time in EWRrrent prices
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Questions for stakeholders:
T2-3: In the above trade figures of retreaded tyrege notice a deejin both imports

and exports of retreaded tyres for buses and lorries (the green lineshdtor

imports andexports this occurs in 2020 which could be explained by the slower
economic activity during the pandemic. However, what could be the explanation for
the drop in the export of this type of tyres that occurs already in 2019?

5.2.2.2.

New tyres

Intra-EU Trade

The PRODCOM database shows that only a few EU countries producéség8saction 4.2.1),
but the COMEXT database shows that most ofEkhe27 countriegxport intraEU.A possible
explanation for this apparent data anomaly is that some of the EU countaet as
intermediaries fortyres imported from outside the EU.

Table5-8: Export ofnew tyresof the EU countries to intraEU market ir024(in EUR.

Country

Austria
Belgium
Bulgaria
Czechia
Germany
Denmark
Estonia
Spairf
Finland

France

New pneumatic
tyres, of
rubber, of a
kind used for
motor cars, incl.
station wagons
and racing cars
ClasC1

69,700,847
559,084,702
1,678,136
1,340,508,554
2,750,588,883
27,019,077
13,738,324
1,244,163,381
151,645,939
1,083,967,029

19 Note that the Eurostat (COMEXT) databased does not distinguish between heavy and light load of this

New
pneumatic
tyres, of
rubber, of a
kind used for
aircraft

New pneumatic
tyres, of rubber,
of a kindused
for buses and
lorriest?

14,131,821 53,333
324,332,369 14,701,239
1,791,130
388,345,235 178,126
800,475,227 2,779,862
15,294,280
5,230,406
724,379,256 8,523,703
38,316,747
286,151,186 35,354,352

tyres category, i.e. between C1 and C2 tylasses
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New
pneumatic
tyres, of
rubber, of a
kind used for
motorcycles
and bicycles
2,546,429
81,905,009
256,220
27,446,655
238,402,606
4,676,126
125,104
124,437,611
3,068,001

98,114,624

New pneumatic
tyres, of rubber,
of a kind used
on agricultural
or forestry
vehicles and
machines and
other NRMM
tyres

1,225,442
91,536,670
715,613
192,523,111
76,978,332
6,553,692
1,441,515
201,429,309
47,756,300
241,644,050
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New pneumatic

New pneumatic

tvres. of New New tyres, of rubber,
yres, New pneumatic . pneumatic of a kind used
rubber, of a pneumatic :
. tyres, of rubber, tyres, of on agricultural
kind used for . tyres, of
Country . of a kindused rubber, of a or forestry
motor cars, incl. rubber, of a . .
: for buses and - kind used for vehicles and
station wagons —— kind used for ;
. orries ; motorcycles machines and
and racing cars aircraft .
and bicycles other NRMM
ClasC1
tyres
Greece 6,651,189 2,833,001 94 633,946 380,916
Croatia 27,305,793 8,614,372 58,510 1,803,337
Hungary 1,413,881,995 195,365,913 4,096,182 9,185,085
Ireland 2,729,990 9,144,463 40,691 745,749
Italy* 1,007,236,755 269,454,932 137,489 45,925,940 174,311,731
Lithuanig 20,181,403 39,711,443 39,510 405,353 8,219,197
Luxembourg 101,930,346 442,706,378 619,392 59,624,881
Latvia 52,152,398 16,683,474 299,566 8,526,957
Malta 2,771 430
Netherlands 1,529,488,378 233,143,833 20,207,842 67,889,799 92,837,099
Poland 1,336,120,011 486,420,930 20,066 18,006,464 81,462,938
Portugat 784,182,565 13,401,677 6,794 1,442,572 47,765,212
Romania 1,292,354,268 419,524,344 1,525,470 30,239,326
Swederi 71,658,980 28,414,387 5,446 3,752,764 15,961,557
Slovenia 355,710,622 80,457,958 104,412 36,715,912 7,269,889
Slovakig 830,790,796  1,087,741,284 2,422 3,648,304 23,744,985
Total 16’074473’123 5,932,066,046 82,114,690 766,039680 1,423,882,893
2531 * Denotescountries that have manufacturing of tyre€ountries without values have been deleted.
2532  Source(Eurostat, 2025apDownloaded April 2025
2533 Table5-8 shows thatthe largest intraEU exporteof passengecartyres ¢lassCl) in 2024vas
2534 Germanyfollowed by the Netherlandand Hungary. Other significant exporters &eechia,
2535 Poland, Spain and Romania.
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2536 Table5-9: Import of new tyresby the EU countriegrom intra-EU market ire024(in EUR.
New pneumatic N New pneumatic
tyres, of rubber, . New : tyres, of rubber,
. New pneumatic : pneumatic :
of a kind used pneumatic of a kind used on
tyres, of rubber, tyres, of .

for motor cars, . tyres, of agricultural or
Country . . of a kind used rubber, of a .

incl. station rubber, of a . forestry vehicles

for buses and . kind used for .
wagons and . kind used for and machines
> lorries?0 ; motorcycles

racing cars aircraft and bicvcles and other

ClasC1 Y NRMM tyres
Austria 462,369,918 129,611,041 2,174,996 35,799,110 75,590,533
Belgium 709,254,876 493,897,771 468,639 15,231,276 57,694,463
Bulgaria 87,728,271 28,310,066 2,545,996 16,015,068
Cyprus 23,884,502 2,822,732 2,303,191 349,054
Czechia 807,231,822 145,980,002 225,731 45,404,428 35,555,644
Germany 3,585,993,987 1,131,181,386 17,410,627 94,753,653 371,751,728
Denmark 217,466,025 58,532,505 283,813 13,428,403 21,779,153
Estonia 58,077,110 14,730,707 667,427 1,799,342 5,768,734
Spairf 929,974,102 347,980,276 20,506,741 69,269,074 54,743,955
Finland 107,797,673 61,653,119 9,502 10,282,389 40,101,519
France 2,392,425,659 784,618,024 930,222 99,984,099 282,805,815
Greece 134,683,342 34,450,158 1,353,457 7,296,445 5,033,794
Croatia 157,942,311 47,427,695 74,135 5,851,481 8,051,860
Hungary 418,395,590 121,954,941 726,147 10,177,885 13,065,474
Ireland 61,636,307 35,851,536 7,904 1,771,916 2,972,455
Italy * 1,227,581,747 417,453,649 11,082,912 83,966,265 75,927,782
Lithuanig 83,214,462 52,297,679 823,470 5,140,710 9,979,972
Luxembourg 75,590,774 214,933,055 867,667 4,191,040 6,579,513
Latvia 32,942,968 12,845,130 1,135,114 8,526,896
Malta 1,550,939 224,391 16,594 116,863 27,546
Netherlands 1,168,571,230 434,875,529 77,292 49,923,550 68,927,203
Poland 785,678,834 382,709,100 33,866 36,902,601 46,316,725
Portugat 281,085,104 68,674,118 65,244 12,830,096 12,974,127
Romania 415,944,457 104,035,049 200,553 5,585,320 12,219,989
Swederi 315,832,244 182,748,931 1,900,119 15,924,439 141,220,810
Slovenia 162,849,503 31,674,467 60,965 10,531,334 6,980,163
Slovakia 917,038,083 97,547,173 44,655 5,782,770 18,894,346
Total 15,622,741,840 5,439,020,230 60,012,678 647,928,790 1,399,854,321

2537  * Denotescountries that have manufacturing of tyres. Countries without values have been deleted.

20 Note that the Eurostat (COMEXT) databased does not distinguish between heavy and light load of this
tyres category, i.e. between C1 and C2 tylasses
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Source{Eurostat, 2025aDownloaded April 2025

Interestingly, the manufacturers of tyres in the EU are asme of the largest importers,
especially for C1 class tyres. The largest importer across all tyres categories is Germany,
importing work of over EUR billiéh6. Germany is followed by France in iAEd imports. Given

that both countries are large auto manufacturers, it may be that a large part of these imports
are represented byriginal equipment, rather than replacement tyres.

Questions for stakeholders:

T2-4: How are theOEM tyres recorded when moving fratne EUMember Stateto
another. For example, if an auto manufactureMember StateX mounts tyres
produced inMember StateY on their cars, do these tyres appearimported by
Member State X from Member State Y or are they recorded as-guempanies
transfers?

Retreaded tyres

This section presents int#aU trade data of retreaded tyre$able5-10 shows the exporters of
retreaded tyres to the EU market in 202#terestingly, the largest exporter of retreaded C1
tyres is Slovakia, a MS that does not have retreading activity according to Eurostat data (see
Table 5-3). This suggests that Slovaka&ts as an intermediarymporting retreaded tyres,
possibly from thirds countries, and further exports them on the EU market.

Table5-10: Exportof retreaded tyres of the EU countries to intrEU market in 2024 (in EUR).

Retreaded Retreaded
pneumatic tyres, pneumatic tyres, of
of rubber, of a rubber (excl. of a
kind used on motor
cars, station wagons,

Retreaded pneumatic | Retreaded
tyres, of rubber, of a pneumatic tyres, of
kind used on buses or] rubber, of a kind

Country kind used on
motor cars "incl.

station wagons lorries used on aircraft racing cars, buses,
and racing cars" lorries and aircraft)
Austria 9,621 636,048 44,263
Belgium 92,149 10,863,358 16,841,536 1,075,357
Bulgari& 735,166
Czechia 713,028 1,089,479 1,927
Germany 1,256,148 164,900,762 5,507 2,717,988
Denmark 23,185
Estonid 109,491 308,782
Spairf 4,509,351 67,243,166 6,467 286,956
Finland 823,775 7,738
Francé 701,143 30,994,846 8,639,411 282,531
Greece 1,060 20,670 144,168 141,887
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Country

Croatig
Hungary
Italy*
Lithuanig
Luxembourg
Latvia
Netherlands
Poland
Portugat
Romania
Sweden
Slovenia
Slovakia

Total

Retreaded
pneumatic tyres,
of rubber, of a
kind used on
motor cars "incl.
station wagons
and racing cars"

970
1,404,024
36,054

251,699
3,688
2,288,824
2,252,402
2,107,352
584

10,442,537
26,180,125

Retreaded pneumatic
tyres, of rubber, of a

kind used on buses or
lorries

2,345
17,037,166
4,754,529
1,049,750
333,035
952,427
3,143,329
8,961,902
2,115,025
64,601
3,948,809
89,831
1,754,045
321,846,031

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

1,084,122

9,476,767

36,197,978

Retreaded
pneumatic tyres, of
rubber (excl. of a
kind used on motor
cars, station wagons,
racing cars, buses,
lorries and aircraft)

5,081,644
31,851
2,970
23,029
2,395,687
518,259
4,058,988
1,913
98,112
1,969
39,963
16,813,032

* Denotescountries that have retreading activitZ.ountrieswithout values have been deleted
Sourcei(Eurostat, 2025apownloaded April 2025

The next table shows the imports of retreaded tyres from otheMEJ The largest importeaf
GY20G2NJ OF NEA §s thdBlétHedmdsiollolivédNb3s SipainBulgaria while France has
imported the highest value of buses or lorries retread tyfelowed by Hungary and Italy

Table5-11: Import of retreated tyresby the EU countriesfrom intra-EU market in 2024 (in

EUR).

Country

Austria
Belgium
Bulgari&
Cyprus
Czechia
Germany
Denmark
Estoni&
Spairf

Retreaded
pneumatic tyres, of
rubber, of a kind
used on motor cars
"incl. station
wagons and racing
cars"

4,889,065
70,335
5,067,774

225,908
412,008
68,802
77,393
5,500,261

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

7,179,672
17,122,864
1,009,642

7,504,173
16,291,327
4,549,101
489,790
11,952,051
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Retreaded
pneumatic tyres, of

rubber, of a kind
used on aircraft

13,925
6,645

831,630
137,510
232,952
629,552
1,454,695

Retreaded
pneumatic tyres, of
rubber (excl. of a
kind used on motor
cars, station
wagons, racing
cars, buses, lorries
and aircraft)

189,708
415,109
1,980

935
192,425
488,664
201,964

82,209
541,540
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Retreaded
pneumatic tyres, of
Retreaded rubber (excl. of a
pneumatic tyres, of | kind used on motor
rubber, of a kind cars, station
used on aircraft wagons, racing
cars, buses, lorries
and aircraft)

Retreaded
pneumatic tyres, of | Retreaded
rubber, of a kind pneumatic tyres, of

Country used on motor cars | rubber, of a kind
"incl. station used on buses or
wagons and racing | lorries
cars"

Finland 101,070 5,847,373 310,095
France 3,381,151 114,526,763 150,632 2,536,805
Greece 295,747 1,423,196 524,626 32,738
Croatig 21,992 302,830 60,132
Hungary 31,443 21,832,518 202,042 18,501
Ireland 3,328 162,318 21,767
Italy* 70,666 20,727,159 929,807 14,055
Lithuanig 839,303 4,607,894 - 70,997
Luxembourg 64,508 18,972,036 133,093 47,970
Latvia 330,002 385,284 619,367 241,957
Malta 32,612
Netherlands 6,280,163 12,115,190 6,171,565
Poland 26,361 19,207,159 188,857
Portugat 300,935 10,057,329 23,775
Romani& 1,475,940 7,001,603 2,556 389,945
Sweden 106,675 10,982,966 1,135 2,400,262
Slovenia 2,501 2,109,496 20,460
Slovakia 1,196,824 3,421,744 103,729
Total 30,840,155 319,781,478 5,870,167 14,800,756

2566 * Denotescountries that have retreading activity. Countries without values have been deleted.
2567  Source(Eurostat, 2025a)Downloaded April 2025

2568 5.2.3. EUsales

2569 In the EU, around 2% of tyres are fitted on new vehiclggaced on the marketwhich are

2570 indicated asoriginal equipment supplied to vehicle manufacturers (OEMs). However, the
2571 majority of tyres (roughly 73%6) are sold on the replacement market, meaning they are
2572 purchased to replace worn tyres already fitted on vehicles in the EU fleet. These replacement
2573 sales are directed to endsers such as car owners, fleet operators, and garages, rather than to
2574  vehicle manufacturersAs PRODCOM does not provide this information, an estimate per country
2575 has been derived by calculating apparent consumption (produgtionports + exports). The
2576 following sections first considers apparent consumption, then the available sales data on
2577 replacement and OEM sales, and finally how the different sources compare.
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5.2.3.1. Apparent consumptiomer country

Apparent consumption, based on PRODCOM data, is calculated by combining production and
import volumes and subtracting exports to generate the apparent consumption per country of
new tyresboth in quantity (units) and value ((PRODCOM does not specify whether the data
includes both replacement and OEM sales. This is stw@tawin Table5-12 and Table5-13.

As shown previously iRigure5-1, the 2023 PRODCOM dataset appears to be incomplete, for
example, production data for the EU27 concerning C2 is mi@simgstat, 2025h)lhis may lead

to inaccuracies and, in some cases, negative values, as illustratedbl®5-12. Due to these
limitations, the 2022 datdavebeen used instead to estimate apparent consumption in value
FYR ljdzZl yGAGe LISNI O2dzy iNBE® C2NJ S OK 0O2dzy (i NB
be zero. However, it has led to some issues, as certain values show negative results. This may be
due to some countries not reporting their production data.

Table5-12: EU apparent consumption of new tyres in quantity per country in 2022

Motorcycles or

France 21,635,458 -1,289,241 1,832,090 4,576,009
Netherlands 11,991,251 1,271,444 1,333,204 7,562,756
Germany 58,202,731 8,529,950 914,227 14,261,153
Italy 35,902,856 2,364,827 984,491 15,824,535
Ireland 3,558,760 151,099 198,274 161,036
Denmark 2,957,052 154,573 234,390 1,401,519
Greece 3,952,365 205,748 279,792 1,285,226
Portugal -11,877,099 17,814,081 406,116 4,959,437
Spain 29,888,249 1,533,196 -2,829,378 3,602,142
Belgium 7,416,754 862,768 971,876 190,953
Luxembourg 805,480 44,225 -1,370,216 96,837
Sweden 7,057,327 530,183 746,183 1,396,021
Finland 822,015 -84,274 293,204 886,985
Austria 6,116,346 492,069 435,060 1,686,597
Malta 166,773 15,389 12,059 5,491
Estonia 865,748 42,189 58,271 118,050
Latvia 946,720 -19,586 101,826 48,908
Lithuania 1,271,547 81,963 162,025 976,754
Poland 14,376,202 472,856 1,780,441 7,400,348
Czechia 19,695,755 -2,648,657 -391,462 3,106,535
Slovakia 11,862,983 -5,185,790 954,739 1,063,417
Hungary 5,603,093 -1,786,245 298,556 2,469,434
Romania 14,172,150 -2,426,694 726,205 3,332,104
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Motorcycles or
I TN T T e

Bulgaria 2,600,247 201,090 251,848 3,398,807
Slovenia -5,476,857 46,968 -565,055 441,447
Croatia 11,427,261 1,610,129 2,549,180 657,221
Cyprus 884,701 27,317 42,005 54,838
Total EU27 256,825,868 23,011,577 10,409,951 80,081,666

(1st Stakeholders consultation, 2025)
Source: (Eurostat, 2025h), Downloaded April 2025

Table5-13y 9 | I LILJ NByid O2yadzYLIiAzy 2F yS¢ Geé

Motorcycles or

France
Netherlands
Germany
Italy
Ireland
Denmark
Greece
Portugal
Spain
Belgium
Luxembourg
Sweden
Finland
Austria
Malta
Estonia
Latvia
Lithuania
Poland
Czechia
Slovakia
Hungary
Romania
Bulgaria
Slovenia

Croatia

1,074,500,952
434,988,499
2,106,257,552
1,695,004,372
157,211,410
180,655,950
169,625,289
-876,784,951
1,313,464,777
342,259,119
79,095,222
399,228,062
-39,078,128
385,372,162
6,704,170
56,828,980
38,930,122
68,548,953
473,748,401
1,274,477,412
-169,610,418
443,109,489
725,699,322
138,914,268
-195,546,579
97,321,750

13,535,484
67,620,660
500,094,321
116,972,870
10,814,891
12,533,710
11,237,646
1,233,359,390
87,192,351
89,022,720
6,224,576
39,879,836
-10,677,711
23,837,709
420,309
3,158,666
116,202
4,810,519
10,218,601
-172,935,641
-373,891,722
-146,764,746
-135,296,170
12,261,082
1,989,960
7,542,831
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390,404,615
325,412,331
158,040,480
163,610,021
35,598,607
60,220,737
58,508,557
138,512,883
-422,598,877
206,556,788
-286,731,580
183,659,693
61,252,707
109,398,972
2,510,466
14,354,946
21,979,476
37,268,225
396,037,032
-81,911,325
-485,866,001
47,042,450
174,809,327
66,142,907
-63,369,360
34,882,083

40,104,440
63,828,092
140,306,954
130,464,942
3,509,424
16,451,457
15,555,398
30,299,555
18,723,775
-39,109,948
5,097,347
15,772,448
13,664,741
33,948,407
179,600
1,437,443
1,083,659
6,351,134
39,256,358
30,671,198
7,048,492
17,438,996
14,000,218
18,740,494
-20,125,852
4,687,488
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Motorcycles or
I T T T
Cyprus 44,804,573 2,347,970 9,406,805 1,414,406

Total EU27 10,425,730,730 1,415,626,314 1,355,132,965 610,800,666
Source: (Eurostat, 2025h), Downloaded April 2025

5.2.3.2. Sales data

T62 az2dz2NOSa 2F artsSa RFEGF SNBSS ARSYGAFASRY
Association (ETRMA) during the stakeholder consultation, and the Ecodesign Impact Accounting
(EIA) repor{VHK, 2024b)The data provided by ETRMA covers only replacement sales, whereas
the EIA report includes and distinguishes between replacemenvahitleOEM2 sales which

are tyres fitted on new vehicles placed on the markébdwever, the methodology applied in the

EIA report is not clearly documented.

Replacement sales refer to tyres sold to amskrs, such as car owners, garages, or fleet
operators, to replace worn tyres on vehicles already in Tiable5-14 presents theeplacement

sales in units for the total EU27 market across C1, C2, C3, motorcycle and moped tyres for the
years 2020 to 2024s provided by ETRMAring the stakeholder consultatioit was specified

that C1 data includes cars and SUVs, while C2 data applies only to light frackfrom 2015

is also included as a reference point to illustrate sales growth over the past Jyéarslata is

based on the total B27 market, which is defined as the sum of ETRMA members' sales and net
imports (1st Stakeholders consultation, 2028)is important to note that the data covers only
replacement sales and exclude@&Msales

Table5-14: Replacement ales in units of the total EU27 market

Motorcycles
Sales year C1 Tyres C2 Tyres C3 Tyres and moped
tyres

Agricultural
tyres*

2024 258,731,701 23,406861 13,031,910 10,596,259 715,000
2023 234,145,368 20,138188 12,302,088 10,210,195 681,000
2022 239,530,896 23,921,774 14,640,372 11,452,809 950,000
2021 236,650,857 22,946,744 13,790,818 11,300,360 1,220,00
2020 211,532,539 17,772,667 12,046,515 10,349,893
2015 217,290,271 16,881,913 11,605,051 10,362,184

Source(1st Stakeholders consultation, 2025)Based on the quarterly reports of ETREEXYRMA, 2025¢)
representingsales of ETRMA members.
Table5-14 shows that thetiotal annual salesf C1, C2 and C3 tyremyetherexhibiteda slightly
increasing trend over the last five yeaisce 2020with a growth rate of around 20% between
2020 and 2024but an annual average growth rate afoundonly 5 %.The big leap from 2020
to 2024 sales is clearly due to the pandemic year wthereconomy activity slowed dowithe
sales are slowly returning to the 2019 level, though iB£&they were still under the 2019 level
estimated at around 330 million uniter the C1, C2 and C3 categori&ropean Tyre and
Rubber Industry, 2021U sales of C1, C2 and C3 tyres togethearmend90-95 % of the total
tyres sales on the EU markdthis is an estimate based on the available dafproximately 95
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2623  %)and may be slightly lowdapproximately 90 %)as information is not available for all tyre
2624  types

2625 For agricultural tyres, data was retrieved from tly@arterly reports published by ETRMA

2626 (ETRMA, 2025d} is important tonote thatthis only includesETRMA membeysvho represent

2627 only a small share of the total BEblarket. Nodata is availabléor 20212024 0n the total EU

2628 market For 201652020, however, data imadeavailablein a report published by ETRMAd it

2629 aK2g¢ga UGUKIFIG AY HanwnX GKS &AaKINB 2F 9¢wa! YSYOSNEC
2630 19% of the total EU markdETRMA, 2021a)t isneverthelesaunclear whether the UK is still

2631 included in the totalThe data indicatea modest peak in 2017, followed by a gradual decline in

2632 total EU sale$or agricultural tyresup to 2020, whictappears consistenvith ETRMA member

2633 sales from 2021 t@023, although a small increase occurre@@24, as shown ifmable5-14.

2634 The ElAeport has also provided estimates of the number of units guldK, 2024b)rable5-15

2635 presents data for 2015 and 2020, along with projections for 2025 and 2030. The estimates
2636 differentiate between replacement sales and OEM sales for C1, C2, and CJ lysesppears

2637 to be the only sourcdlifferentiating between OEM and replacemesdles.The share of OEM

2638 and replacement sales in total sales is also calculated. The results indicate that the share of
2639 replacement sales is slightly higher than previously reported, amounting % ft8 C1, 84 for

2640 C2, and 766 for C3 in 2020.

2641 Table5-15: Total EU27 new tyre OEM and replacement sales in quantity (units) including 2025
2642 and 2030 forecasts

Year | Enduse Cltyres % of | C2tyres % of | C3tyres % of
(units) total | (units) total | (units) total

Replacement 289,000,000 77% 32,000,000 82% 15,000,000 79%

2030 OEM 87,000,000 23% 7,000,000 18% 4,000,000 21%
Replacement 260,000,000 77% 29,000,000 83% 14,000,000 78%
2025 OEM 78,000,000 23% 6,000,000 17% 4,000,000 22%
Replacement 234,000,000 78% 26,000,000 84% 13,000,000 76%
2020 OEM 67,000,000 22% 5,000,000 16% 4,000,000 24%
Replacement 210,000,000 76% 23,000,000 82% 11,000,000 79%
2015 OEM 67,000,000 24% 5,000,000 18% 3,000,000 21%

2643  Source(VHK, 2024b)
2644 5.2.3.3. Data comparison and gaps

2645 Table5-16 presents a comparison of sales data fr&ifRMA collected during trstakeholder

2646 consultation, the EIA repor{VHK, 2024h)and apparent consumption calculated from

2647 PRODCOM data. Since EIA values are available only for 2020 and 2025, linear interpolation was
2648 used to estimate 2022 and 2023 valu#s mentioned above, PRODCOM data for 2023 is
2649 incomplete, but it has still been included in the table to provide more recent data.

2650 Some differences exist between the data sources, likely due to discrepancies or gaps in the data.
2651 In 2022, for C1 tyres, the stakeholder consultation reported 239,530,896 replacement units,
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compared to an EIA report estimate of 244,400,000 units, representing onBg alifference.

For C2 tyres, the figures diverge more noticeably: 23,921,774 units (stakeholder consultation)
versus 27,200,000 units (EIA report), a difference o¥lZor C3 tyres, the difference is also
significant, with 14,640,372 units (stakeholder consultation) compared to 13,400,000 units (EIA
report), a difference o8 %. The divergence may result from the EIA data being a linear
interpolation between 2020 and 2025, with an unclear underlying methodology. While the
ETRMA data from the stakeholder consultation reflectsweadd figures, potential gaps cannot

be ruled out.

As mentioned before, it is unclear whether the PRODCOM figures include both replacement and
OEM sales(Eurostat, 2025h) Comparing them with ETRMA data from the stakeholder
consultation suggests they align more closely with replacement saAEsuming the figures
include only replacement sales, the differences between PRODCOM and stakeholder data for
2022 would be P56 for C1 tyres, % for C2, and 2% for C3In 2023, C3 figures are much closer,
with only a 4% difference, likely due to the inclusion of Spanish production data, gkeim to

be missing in 2022Estimatedsalesbased on PRODCOM data calculatioms2022 were
2,829,378 due to the absence of production data, whereas in 2023, including production, they
amounted to 1,896,529n general, PRODCOM data may not align with actual sales figures, as it
represents an estimated apparent consumption and may be incomplete due to reporting errors
or missing data. Potentially, additional discrepancies may arise due to differences in timing or
scope between the sources.

Data on motorcycleyres could not be compared @8RODCONeports thisdata by including
them together with thebicyck tyres in the same figurevhile the data from the stakeholder
consultationonly reports motorcycle tyres

Table5-16: Total EU2hew tyre salesin value and quantity i022 and2023

Quartity Replacement 2022 230,530,806 23,921,774 14,640,372  Stokeholder
(Units) consultation
%“n"’i‘t';')ty Replacement 2022 244,400,000 27,200,000 13,400,000  EIA report
%“n"’i‘t';')ty OEM 2022 71,400,000 5,400,000 4,000,000  EIA report
(QLJunz?;;ty Unknown 2022 256,825,868 23011577 10,409,951  PRODCON
el L aEe Unknown 2022 10,425 1,415 1,355  PRODCON
million)

Quartity Replacement 2023 234145368  20,138.188 12,302,088  lokeholder
(Units) consultation
%“naig')ty Replacement 2023 249,600,000 27,800,000 13,600,000  EIA report
gjunait';')ty OEM 2023 73,600,000 5,600,000 4,000,000  EIA report
%”nai‘g')ty Unknown 2023 268,533,495  1,185482* 11,871,115 PRODCON
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+ | f dzS

- Unknown 2023 11,108 -106* 2,126 PRODCON
million)

*Note: Production datds missingfrom PRODCOM

Questions for stakeholders:

T25: Are there any discrepancies in the EIA data? If so,dewthese figures be
assessedbetter?

T2-6: Particularly arethe OEM sales figures in the EIA repdii§le5-15) accuratdy
presented or are they overor underestimated?

T2-7: Are there any notable gaps in the ETRMA dataset? For example, do these
figures cover the full EU market, or are some manufacturers feigmembers) or
importers excluded? If so, to what extent?

T2-8: Are there any notable gaps in the PRODCOM datdsmt®xampledoes
PRODCOM cover only replacement sales, or both replacement and OEM sales?

5.3. Market and stock data

5.3.1. Average product life

Determining the average lifespan of a tyre can be challenging, as it depends on a range of
variables. Key factors such as tyre quality, typical road conditions, annual mileage, and the age
of the tyre all play a role in influencing its longevity. Driving habits and the type of vehicle may
also have an impact. For this reason, there is no straightforward answer regarding the product
life of a tyre but an estimation is possibbased on information from stakeholder consultations,
manufacturer websites, and relevant literature. These estimates are preseniieabie5-17.

Table5-17: Lifetimeof new tyres in km and years.

- Life time new (km) Life time new (years)

Type Average Range Average Range
C1 40000 30,000¢ 70,000 5 3-7
Cc2 40000 10,000¢ 90,000 3 1-5
C3 150000 40,000¢ 350,000 3 1-6

{2dzNOSY [/ 2YLIAt I GA2y oFl&SR 2y RAFTFSNBylG oIt dzSa aLISOATFA
literature.

The EIA status report has estimated lifetimes of 4.96 years for C1, 3.89 years for C2, and 3.97
years for C3 tyres, which differ slightly from the estimates presented above (VHK, 2024Db).
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Retreading can further extend the lifespan of a tyre, although this largely depends on the quality
of the original tyre and the number of possible retreading cycles. For C1 tyres, retreading
appears to be limited or uncommon, typically resulting in O to 1 retreading cycles. In contrast,
C2 and C3 tyres may undergo up to 3 retreading cycles. According to stakeholder consultation,
retreading can extend the average lifespan of a C2 tyre to approximately 75,000 km representing
all cycles (the corresponding duration in years cannot be determined due to a lack of available
data). For C3 tyres, the extended lifespan can range from a total amount of 200,000 km to as
much as 1,000,000 km representing all cycles, corresponding to a service life of roughly 2 to 10
years.

Questions for stakeholders:

T2-9: Could you provide insights on the average lifetim&msacross the different
tyre categories (se@able5-17)? Please indicate where you think the numbers are
under- or overestimated.

T210: Could you provide insights on the average lifetime in years across the
different tyre categories (se€able5-17)? Please indicate where you think the
numbers are underor overestimated.

T211:For clarification, when referring to three retread cycles, should this be
understood as a total of four cycles (original plus three retreads)? If so, do the
numbers in the text make sense to you?

T212:Do you have any additional information on C2 tyres, specifically regarding
lifetime in kilometres and in years (both with and without retreading)? The
information currently available to us suggests a lifetime of around three years in
both cases, which appears inconsistent.

5.3.2. Installed base

Tyres represent one of the largest product groups in terms of units in use. The installed tyre
base, or stock, can be calculated by summing the number of units sold over the expected lifetime
of a tyre. For example, in the previous section it was established that C1 tyres have an average
lifetime of five years. Therefore, the sales data from the past five years are aggregated to
approximate the installed base. During the stakeholder consultation, only replacement tyre
sales data were providedo OEM sales are not includeégionsequently, the results presented

in

Table5-18 includeonly replacement unit sales, as obtained from the consultation, combined
with the average lifetime estimates from the previous section to determine the stock for each
tyre category.The sales numbers used in the stock calculation are highlighted in tgtel.
replacement tyrestock amounts td.,288,032,554eplacementunits in stock in 2024.
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Table5-18:Estimated stock ofeplacementtyres in 2024

Lifetime(years)

egunits) C2 Tyregunits) C3 Tyregunits)
5 3 3

Sale2020 211,532,539 17,772,667 12,046,515
Sale2021 236,650,857 22,946,744 13,790,818
Sale2022 239,530,896 23,921,774 14,640,372
Sale2023 234,145,368 20,138,188 12,302,088
Sale2024 258,731,701 23,406,861 13,031,910
Stock2024 1,180,591,361 67,466,823 39,974,370

2739 Note: The sales numbers used in the stock calculation are highlighted in grey

2740  Source: (1st Stakeholders consultation, 2025)

2741 According to the EIA Status Report, there were 1.5 billion tyre units in operation in 2020,
2742  consisting of 886 C1, 80 C2, and 46 C3 tyreVHK, 2024b)This figureincludes both

2743 replacementand OEM salesnd is shown irmable5-19. When considering only replacement
2744 sales in the EIA report, the stock was 1,204,000,000 units in 2020 and is projected to reach
2745  1,337,000,000 units by 2029 hesefigures align closely with our own estimatpsrformed

2746 based on ETRMA dateceived during the stakeholder consultation.

2747 By 2030the number of units in stocls projected to rise by 2% to reach 1.9 billion units. If we
2748 assume a linear growth, this would mean approximately 1.66 billion units in 2024 in total
2749 including both replacement and OBites according to the EIA repqiWHK, 2024a)

2750 Table5-19: Total EU27 tyrestock (distinguishing betweenOEM and replacement stogkn
2751 quantity (units) including 2025 and 2030 forecasts

Replacement 1,302,000,000 121,000,000 59,000,000
2080 OEM 392,000,000 26,000,000 17,000,000
Replacement 1,174,000,000 109,000,000 54,000,000
2025 OEM 353,000,000 23,000,000 15,000,000
Replacement 1,057,000,000 98,000,000 49,000,000
2020 OEM 324,000,000 21,000,000 14,000,000
Replacement 966,000,000 88,000,000 39,000,000
2015 OEM 278,000,000 18,000,000 12,000,000

2752  Source(VHK, 2024b)

2753 5.3.3. Annual sales growth

2754  As shown ifFigure5-6, all available tyre types experienced a significant increasepilacement
2755 units sold from 2020 to 202&ccording tothe ETRMA dataeceived during the stakeholder
2756  consultation followed by a modest growth from 2021 to 2022. In 2023, there was a notable
2757 decline in sales, which was then followed by a renewed growth in ZDi2d.average annual

114



2758
2759
2760
2761
2762
2763

2764
2765

2766

2767
2768
2769
2770
2771

2772
2773

2774
2775

2776
2777
2778

2779

Preparatory Study and Impact Assessment support study on tyres

replacement sales growth rate (CAGR) from 2020 to 2084L&% for C1 tyres, 7.1% for C2
tyres and 1.99%% for C3 tyresThe CAGR for the total (including C1, C2, C3 tigrapproximately
5.16%.The CAGR for motorcycle and moped tyres is @5Blowever, 2020 was the year of
COVIBELY, during which there was a dip in salée CAGRf replacement salefrom 2015 to
2024 is 196 %for Cltyres, 3.7 % forC2tyres, 1.3 % forC3tyres,and Q25 % for motorcyclend
moped tyres The CAGR for the total (including C1, C2, C3 tyres) is approxi@\&&d

Sales growth (units)

35%
30%
25%
20%
15%

10%
o 1 | I ]
0% — -

5% 2021 2022 2024

-10%
-15%
-20%

mCltyres mC2tyres mC3tyres m Motorcycles and moped tyres

Figure5-6: Sales growth imeplacementunits in 2021¢ 2024(Compared to the previous yedr

Source: (1st Stakeholders consultation, 2025)

As showrbelowin Table5-20, between 2025 and 2030, the projected tyre sales shows modest
but uneven growth: replacement tyres expand steadily at around¢1241 % per year, while
OEM tyre sales is more volatile, with strong growth in C2 @3.4ut stagnation in C3 €6). The

key uncertainty is whether this average %2 annual growth can realistically be expected to
continue beyond 2030.

Table 5-20: Projected CAGR (%) of tyre sales (distinguishing OEM and replacement sales)
(202%2030)

Replacement 2.14% 1.99% 1.39%

OEM 2.21% 3.13% 0%
Source(VHK, 2024b)

Questions for stakeholders:
T2-13:1s it reasonable to assume an average annual growth rate of approximately
2 % over the next five years?
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5.3.4. OEMand replacement sales

As noted in the previous sectiorlSfRMAlataas received during the stakeholder consultation,
only provides information omeplacement saleslhe total number of replacement sales for C1,
C2, and C3 tyres according to ETRMA in 2024 was approxin2®®]$70,472 units(1st
Stakeholders consultation, 2025)

The IEA report distinguishes between replacement and OEM sales. In 2020, replacement sales
totalled 273,000,00Qunits, with projections rising t803,000,00Qunits by 2025 which aligns

with the figure mentioned above based on ETRMA d@@Msales wereZ6,000,000units in

2020 and are expected to read@d8,000,000units in 2025(VHK, 2024b)If linear growth is
assumed, that would mean that new sales in 2024 wdg@pproximately85,600,000 units
Thebreakdownby tyre type can be found ihable5-20.

5.4. Market trends

Manufacturer brochures and websites well as industry reportwere analysed to identify
important product specific developments and trends in tyres

54.1. General market trends

The following section outlines overall market trends, based on shifts in market share as well as
trends in technical tyre characteristics and vehicle developments.

54.1.1. Market sharesy segment

Within the tyre market, distinctions can be made not only by vehicle class but also by seasonal
type and price segment. The stakeholder consultation indicates notable shifts over the past five
years:

9 Passenger cars and SUVs (Cl classdeadbn tyres grew strongly (+84), while
summer tyres declined;@ %) and winter tyres saw a slight increase (¥4)6

1 Light trucks (C2 class): winter tyres recorded the highest growth across all categories
(+87%), whereas alleason tyres lost;b %) and summer tyres felt{ %).

1 Heavy trucks (C3 class): both summer and winter tyres decligg@d@s( and¢52 %
respectively), while akeason tyres remain uncommon in this segment.

By price segment, budget tyres dominate sales across all classes, followed by premium tyres,
particularly in C1 and C3. The C3 market shows the most balanced distribution of market shares
across price tiers

Table5-21: Market share of price segments

Class C1 Class C2 Class C3

Budget 56,4% 70,7% 43,2%
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Class C1 Class C2 Class C3

Mediumrange 19,3% 17,4% 26,4%
Premium 24,3% 11,9% 30,4%
Total 100% 100% 100%

Source(1st Stakeholders consultation, 2025)

5.4.1.2. All-seasorweather tyres

The stakeholder consultation revealed that tieehas been growth in alkseason or allveather
tyres over the past 5 yearwhichhas been especially pronounced in the C1 class, where all
season tyres expanded by more than @0between 2020 and 2024. In contrast, C2 class all
season tyres declined slightly, reflecting different market dynamics, while G8aalbn tyres
remain rare(1st Stakeholders consultation, 2025)

Allseason yres perform well in moderate conditions but are less effective in harsh winter
weather. Alweather tyres combine summer and winter features, providing reliable
performance yearound, including in snow and col&ince 2013, alWleather tyres have
established themselves in Europe as a mature market segment. By 2023, they accounted for
19% of totaltyre sales, making them a key category in the European méHatkook, n.d.)

The rise of alkeasonor allweathertyres can beclosely tied to climate change, with milder
winters and unpredictable weather driving demand for yeaund solutions. Designed to
handle rain, snow, and dry conditions, these tyres offer both convenience and safety. The
European alseason market is expected to grewen furtherover the next five year&Goodyear,
2024a)(Continental, n.db).

5.4.1.3. Rollingresistanceand fuel consumption

The rolling resistancecoefficient (RRC) measures the resistance tyres generate as a vehicle
moves, expressed in kilograms of resistance per tonne of vehicle weight(@egtection6.2.1

for more information). Lower RRC values indicate more enegfficient tyres i.e., fuel savings

for the vehicle ownerWhile RRC has gradually improved since 1990, regulatory labelling has
significantly accelerated progressice it was introduced in 201Recent trends from 2005 to
2025 and projections towards 2030 are:

1 ForC1ltyres, the average RRC was 12.2 kg/t in 2@@Brently the RCC 97 kg/t and ly
2030, it's projected to decrease to 9.4 kg/t without additional measures

1 C2tyresfollowed a similar trend, dropping from 10.6 kg/t in 20@8h currently a RCC
of 8.7 kg/t andan expected 8.7 kg/t by 2030 without measures

9 C3tyresstarted at 7.6 kg/t in 2005yith currently an RCC of 6.5 kg/t anith forecasts
of 64 kg/t in 2030 without measures.

Furtherpolicyinterventions could reduce RRC even m@relK, 2024b)
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The rolling resistance of tyres accounts for26% of the fuel consumption of vehicles.
Therefore, improving the rolling resistance caaduce fuel consumption and GCemissions
significantly However, it is important that other properties of tyres, such as wet grip and
durability, are not negatively affected when improving energy efficidW¢yK, 2024a)

In 2005, annual fuel consumption due to tyre rolling resistance was approximately 650 TWh per
year, prior to any efficiency measures. Without further action, this figure is projected to rise
slightly to 660 TWh per year by 2030. However, the introduction of tyre labelling regulations,
including the 2020 revision, is expected to reduce this to 603 TWh per year, achieving a savings
of 57 TWh, or %%. These energy savings are estimated to result in a reduction of greenhouse
gas emissions by 15 million tonnes offe&Quivalent annually by 2030 (VHK, 2024a).

5.4.1.4. Adapting yres to vehicle trends

The number of electrizehicles(EVs) and SUVs is steadily increasing, driving higher demand for
other types of tyres across all marke®&UV tyres are reinforced for higher loads and stronger
engines. They are designed to hold more weight than standard car tyres and support the
increased mass of an SUV without compromising grip or performance. Standard car tyres would
not sufficiently support the weight of an SUV, making SUV tyres more efficient for this purpose
(Michelin, n.d-g) (Apollo tyres, n.da).

While electric vehicles and traditional internal combustion engine (ICE) vehicles may appear
similar and can sometimes use the same tytég, tyres specifically designed for EVs offer
unique advantages. They are opt#ad for battery range, noise reduction in the cabin, and tyre
longevity. EV tyres are built to handle the immediate power delivery during acceleration, which
is more intense compared to the gradual acceleration in ICE vehicles. The immediate power
deployment during acceleration leads to sharper and more intense weight transfers, which
impacts tyre wear. EVs also require tyres that can supporirttiease irweightrelated tothe
tractionbattery. Additionally, as EVs are silent, the noise from tyres on the road surface becomes
more noticeable, requiring quieter tyres to reduce interior noise. To enhance battery range, EV
tyres are also designed to optiserolling resistance, allowing for longer trips on a single charge
(Apollo tyres, n.db) (Michelin, n.d-a) (Continental, n.df).

Furthermore, vith the predicted rise of autonomous vehiclesv/) in the next decade, special

AV tyresor smart tyres mayecone crucial for safety and performana# such vehiclesThey

must provide consistent grip, precise handling, and reliable braking, while some even include
sensors to monitor pressure, temperature, and wear for predictive maintené@oatinental,
n.d-e) (Goodyear, 2024hb)
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5.4.2. Market channels and production structure

54.2.1. Industry associations

Multiple EUwide associationsalong with several local ones, focus on tigee industry, as
outlined in a nonexhaustive list inTable 5-22. The ETRMA (European Tyre and Rubber
Manufacturers Association) is a key orgation focusing on the regulatory, environmental, and
technical aspects of the tyre and rubber industry. It represents manufacturers of tyres for cars,
trucks, and other vehicles, advocating for the industry's interests. Similarly, the ETRTO
(European Tyre and Rim Technical Organisatiepresents European tyre manufacturers and
addresses a wide range of issues, including regulations, environmental impact, safety, and
innovation.The European Tyre Recycling Association (ETRA) plays a significant role in promoting
tyre recycling across Europe and addresses regulatory and market issues related to the
management of enaf-life tyres9 dzwlL / 6 G KS 9 dzNB LISy wSOe Of Ay 3
has a dedicated working group for tyres called the Mechanical Tyres Recycling (MTR) Branch,
which focuses on promoting tyre recycling and best practices across Eukimadly, I TMA
(Imported Tyre Manufacturers' Associatiorgpresents the interests of neBuropean tyre
manufacturers operating within the European market, focusing on ensuring fair market access,
compliance with EU regulations, and promoting best practices among its members.
retreaded tyres, BIPAVER (the European Retreading Association) represents the interests of the
retreading industry across Europe, promoting sustainable practices, advocating for supportive
legislation, and setting technical standards to ensure the quality and safety of retreaded tyres.

Table5-22: Non-exhaustive list ofEU associations ithe tyre industry.

Association

ETRTO (European Tyre dich Technical Organisatipn
ETRMA (European Tyre and Rubber Manufacturers Associe

ETRAEuropean Tyre Recycling Association)
9dzwL/ O6GKS 9dzNRBLISIFY wSoOe Of A

ITMA (mported Tyre Manufacturers' Association)
BIPAVER (the European Retreading Association)

Bundesverband der Deutschen Reifenhandler uhdrsteller
(BRV)

Branchevereniging voor de bandesm wielenbranche (VACO)

ASSOGOMMA

Agrupaciérde Fabricantes de NeumaticoSHANE
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EUwide
EUwide

EUwide

EUwide

EU and UK

EUwide

Germany

Netherlands

Italy

Spain
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Syndicat du Pneu
t2falAt B8
Deaekbranchen Danmark

1 a20A1 OS ge

France

NBE&8Ddz hRZPF A NE ] A € Poland

Denmark

NE o OA LlySdzylk GAO CzechRepublic

Asociacia vyrobcov pneumatik

Hungarian Tyre Association (HTA)

Manufactures

Slovakia

Hungary

Table 5-23 below providesa nonexhaustiveoverview of all EU2Basedheadquartersand

manufacturing plants &sed on themembers lisof ERMA The focus isn tyre manufacturing

sites, and less so on retreading facilitiébe list has been updated using figures provided by
ETRMA in a 2021 repdETRMA, 2021®) L Y
was unclear, so discrepancies may eXibe aly truly Europearheadquartered tyre companies
are Michelin, PirelliContinental Nokian,and Prometeon while most AsiamndUS tyre groups
(e.g. Bridgestone, Goodyear) have EU branctather thanEU headquartersis of the end of
2022,amongEuropearmanufacturersMichelin(France)s9 dzN.2 lad$e§ &yre manufacturer,

followed by Continental

(Germahy

42YS OFasSas GKS t20FGAz2y

Based on the membership list of ITMA, there are also multiple EU importers without a
manufacturing plant, including Giti Tire, Aeolus Tyre Co. Ltd., Kenda Europe Technical Centre,
Kumho Tyres, Maxxis International, Prinx Chengshan Tire Europe, Sailun Co. Ltd., Shaanxi
Yanchang Petroleum, Shandong Linglong Tyre Co., Van den Ban Group (VDB Group), and Triangle

Tyre EuropdITMA, n.d.)

Table 5-23: Non-exhaustive werview of manufactures within the EU2based on ETRMA

membership

EU Headquarters Country (EU2-based facilities)

Apollo Tyres

Bridgestone

Continental

Goodyear

Hankook
Linglong
Michelin
Nexen Tire

Nokian Tyres

Belgium (EU)

Germany (Global)

Belgium (EU)

Germany (EU)

France (Global)

Finland (Global)
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Netherlands, Hungary
Spain, Poland, Italy, Hungary

Portugal, Slovakia Germany, France, Cze(
Republi¢ Romania

France, Germany, Luxembourg, Poland, Ser
Slovenia

Hungary

Serbia

France, Italy, Germany, Serbia, Poland, Spa
Czech Republic

Finland, Romania
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EU Headquarters Country (EU2based facilities)

Pirelli Italy (Global) Italy, Romania, Poland

Prometeon Italy (Global) Italy

Toyo Tires Germany (EU) Serbia

Yokohama Germany (EU) Italy, Slovenia, Serbia,Czech Republic, Latvi

Source{ETRMA, n.eb) and company websites
5.4.2.2. Employment

In 2023, the economic contribution of the EU tyre manufacturing industry is estimated to have
supported nearly half a million jobs across the EU. This marks ddcline compared to 2014.
Although tyre production increased over this period, the overall reduction in employment
reflects broader productivity gains within the EU economy and evolving market conditions,
includingincreasingglobal competitionDirect employment in tyre manufacturing amounted to
112,000 workers in 2023, representing roughly one in every 270 manufacturing jobs in the EU.
In addition, the sector supported 259,000 jobs through sumblgin activities and another
128,000 through wageelated spending by employees in the tyre manufacturing sector and its
supply chaingETRMA, 2024b)

The employment multiplier in this case was 4.5, meaning that for every 1,000 jobs within the
tyre manufacturing industry, an additional 3,500 jobs were supported elsewhere in the EU
economy. This employment multipliés higher compared to th&DP multiplier(3.2x), which
underscores the sector's strong productivity levePsoductivity among tyre manufacturing
workers in 2023 was estimated to be approximately¥Migher than the EU averaf€ETRMA,
2024b)

In 2016, the European retreading sector supported approximately 32,000 jobs, primarily
concentrated in Germany (5,700 jobs), France (4,000), Italy (2,200), and Spain (1,600). At that
time, the United Kingdom (still part of the EU) accounted for 5,500 jdlost are direct jobs in
production and distributioEY, 2016)

5.4.3. Trends in product desigféatures

Tyre manufacturers are advancing efforts to enhance product circularity and sustainability. In

the stakeholder consultation, several companies reported already integrating substantial
proportions of biebased or recycled materials into producticend ndustry roadmaps

commonly include targets of achieving more than4@ecycled or renewable content by 2030,

with a longterm ambition of reaching 1080 by 205QMichelin, n.d-d) (Continental, 2025c)
(Bridgestone, n.d$ KS F2fft2¢gAy3a (lFofSa LINBaSyid adlr(1SKz2ftR
emerging trends of specific product and technical features linked to improved circularity and
sustainability in C1, C2, and C3 ty®a/en the limited volume of feedback, the findings should

not be considered fully representative or exhausti@eme stakeholders completed only parts

of the survey, resulting in varying response counts by feature and tyre category. Six stakeholders
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contributed to the table, though not all fields were completed by everyone. Cell values indicate
the number of respondents selecting each answer.

Table5-24 presents the results for C1 tyres. According to stakeholders, most technical features
are considered to be of low importance to customers. In particular, features such as the use of
biodegradable components, lightweight construction, improved puncture resistance, modular
design elements, potential for reusability, and a higleed index are perceived as less
important. Low rolling resistance/fuel consumption is viewed as somewhat important, while
high mileagédurability is rated as medium to high in importanc€&€he trend in importance is
viewed as relatively stable for most features, with the exception of the use of recycled materials,
low microplastic pollution, and a low share of substances of concern, which are seen as clearly
increasing in importance. The use of recovered carbon black, high mileage/durability, and
responsible raw material sourcing are also considered to be somewhat rising in importance.

Table 5-24: Degree and trend of importance o$ustainability or circularity features to
customersof C1 tyredN =5 - 6).

Technical features Degree of importance Trend in importance

Low Medium  High  Declining Stable  Rising
3 0 1 3 1

1 1 0 o IS

2

Use of biebased materials
Use of recycled materials

Use of biodegradable

0 0
components

o

Use of recovered carbon blacl 3 2 0 0

Use of silica (instead of carbol

black) N 0 1
Low rolllng resistance/fuel 1 3 0 2
consumption

Lightweight construction

Optimised tread patterns
Seltsealing layers

Improved puncture resistance

Modular design elements

Presence of a tyrpressure
monitoring system (TPMS)

Embedded sensors
Selfhealing materials
Redution tyre weight

Potential for reusability (esp.
retreading)

High speed Index
High mileage/ durability

= w
o o
o o

=

Low manufacturing emissions
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Technical features Degree of importance Trend in importance

Low microplastic pollution 2 2 1 0 1 -
Low share of substance of 1 5 2 0 1 -
concern

Responsible raw material 2 1 2 0 2 3

sourcing
2960  Source{ist Stakeholders consultation, 2025)

2961 For C2 tyres, the results are broadly similar. Most technical features are not considered
2962 important to customers, particularly the use of biodegradable components, embedded sensors,
2963 selfsealing materials, and a higgpeed index. None of the features are rated as highly
2964 important; however, low rolling resistance/fuel consumption and high mileage/durability are
2965 seen as medium to high in importance, while the presencetpfegpressuremonitoring system

2966 (TPMS) is viewed as moderately importdfir most features, the trend in importance remains
2967 stable, except for the use of recycled materials, low microplastic pollution, low share of
2968 substances of concern, and responsible raw material sourcing, which all show a rising trend.

2969 Table 5-25. Degree and trend of importance o$ustainability or circularity features to
2970 customers of C2 tyrefN =4-5).

Technical features Degree of importance Trend in importance

Low Medium  High  Declining Stable Rising
Use of biebased materials 2 2 0 1 2 1

Use of recycled materials 2 1 1 0 0 -

Use of biodegradable - 0 0 0 2 5
components

Use of recovered carbon 3 1 0 0 2 5
black

Use of silica (instead of

carbon black) g ! ¢ ¢ - Y
Low rolllng resistance/fuel 0 2 2 0 2 2
consumption

Lightweight construction 3 0 1 0 - 0
Optimised tread patterns 3 1 0 0 3 1
Selfsealing layers 3 0 1 1 2 1
Improved puncture 3 0 1 1 3 0
resistance

Modular design elements 3 0 0 0 3 0
Presence of a tyre Pressure

Monitoring Systems (TPMS) 0 - 0 0 S 1
Embedded sensors - 0 0 0 - 0
Selfhealing materials - 0 0 1 3 0
Redution tyre weight 3 0 1 0 - 0
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Technical features Degree of importance Trend in importance

Potential for reusability (esp.
retreading)

High speed Index 4 o 0 o N 0

2 2 1 1 3 1

High mileage/ durability 0 2 2 0 2 2
Lov_v manufacturlng 3 0 1 0 3 1
emissions

Low microplastic pollution 2 i 1 0 1 3
Low share of substance of 1 2 1 0 1 3
concern

Responsible raw material 2 1 1 0 1 3

sourcing
2971  Source(lst Stakeholders consultation, 2025)

2972  For C3tyres, as shownTiable5-26, the results are largely similar to C1 and C2 tyres with minor
2973 discrepancies. Features such as the use of biodegradable componeniseaiify layers,
2974 modular design elements, and a higbeed index are considered of low importance to
2975 customers. Low rolling resistance/fuel consumption and high mileage/durability are again
2976 viewed as highly important, consistent with the findings for C1 and C2 tyres. However, for C3
2977 tyres, the potential for reusability is also regarded as important. The trend in importance is
2978 generally stable, except for an increasing trend in the use of recycled materials, low share of
2979 substances of concern, and responsible raw material sourcing.

2980 Table 5-26;. Degree and trend of importance o$ustainability or circularity features to
2981 customers of C3 tyrefN= 4¢ 5).

_ Degree of importance Trend in importance

Low Medium High Declining Stable  Rising

Use of biebased materials 2 2 0 0 2 2
Use of recycled materials 2 2 0 0 0 -
e B o o o 1
Use of recovered carbon black 3 1 0 0 2
LJIZ(; ko)f silica (instead of carbor 3 1 0 0 0
Ic_ngs[jonlqla?ornesistance/fuel 0 0 - 0 2
Lightweight construction 2 2 0 0 0
Optimised tread patterns 1 2 1 0 1
Selfsealing layers - 0 0 0 0
Improved puncture resistance 2 2 0 0 0
Modular design elements 3 0 0 0 0
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_ Degree of importance Trend in importance

Presence of a tyrpressure

monitoring systems (TPMS) 0 S 1 0 2 2
Embedded sensors 3 1 0 0 3 1
Selfhealing materials - 0 - 0
Redution tyre weight 2 2 0 - 0
Potentlgl for reusability (esp. 0 0 3 1
retreading)

High speed Index - 0 0 - 0
High mileage/ durability 0 0 - 2 2
Low manufacturing emissions 3 0 1 3 1
Low microplastic pollution 3 0 1 2 2
Low share of substance of 1 2 1 0 1 3
concern

Responsible raw material 5 1 1 0 1 3

sourcing

Source(1st Stakeholders consultation, 2025)
5.4.4. Innovation

The study enabled the consultant team to identify some innovative concepts in the figigsf

Tyre-asa-Service (TaaS) Models

Tyresasa-Service (TaaS) can take several forms. In some cases, it follows a subscription model,
similar to the approach described in the Preparatory Study for Ecodesign on Imaging Equipment
and its consumables, where cartridges are provided through subscrigli®s, 2024Fortyres,
Goodyear has introduced such a model for commercial anehtéstdelivery fleets in the U.S.

and Europe. Through this service, fleets pay per distance travelled and benefit from access to
premium tyres, continuous monitoring, and regular servicing, while fully outsourcing tyre
management. The model is designed to increase vehicle uptime, reduce breakdowns, lower fuel
consumption, and ultimately improve total cost of ownership. A European pilot demonstrated
GKFd D22Re@SINRNa &adzooaONRLIIAZ2Y KSf wW3dduction ird2 YY SNDA
emergency breakdown events and up to &ddecrease in fuel consumption compared to the
previous yea{Goodyear, 2024c)

In a more advanced, dat@riven model, TaaS leverages réaie vehicle data to optinsetyre
performance, safety, and sustainabilitythis includes monitoring tyre pressure, wear,
temperature, and damage using advanced algorithms and sensors. These systems can alert
drivers and fleet managers before issues arise, improving safety and reducing maintenance
costs. They also help optisefuel consumption and reduce E@missions by ensuring tyres are
always in optimal conditionThe model contributes to road safety by detecting potholes and
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mapping road hazards, which can inform infrastructure improvemdntsanalsosupport the
transition to electric vehicles by helping manage energy consumption and extending battery
range through low rolling resistance tyres. However, the succedatafdrivenTaaS depends

on fair access to iehicle data. Currently, vehicle manufacturers control this data, limiting
third-party innovation(ETRMA, 2022b)

Biobased materials

A range of innovative bibased materials are currently being investigated to enhance the
sustainability of tyre manufacturing without compromising performaridatural rubber from
rubber trees remains the primary raw material, but alternative sources such as guayule and
dandelion are under development to diversify supply and improve resilience in raw material
sourcing(Bridgestone, n.d(Continental, n.da). Plantbased oilssuch asoybean oil, are being
incorporated to improve elasticity and flexibility across a wide temperature ré@gedyear,

n.d.). Agricultural residues are also being valorised: silica produced from rice husks functions as
a reinforcing filler, contributing to improved grigContinental, n.dd). In addition, lignin
extracted from wood and other biomass offers a renewable substitute for carbon black,
supporting reduced reliance on fosbiésed inputs in tyre compoundir(@okian tyres, 2024)

This is further examined fBection7.6.3

Use of artificial intelligence

Artificial intelligence (Al) is increasingly applied in the tyre industry to improve design,
production, and performance monitoring. -8tiven simulations allow engineers to test new
materials and tread patterns digitally, reducing the need for physical prototypes and shortening
development cycles. In manufacturing, Al enhances quality control by detecting defects and
optimizing production processes. On the road, smart tyres equipped with semsgrsiseAl to
monitor pressure, temperature, and wear, enabling predictive maintenance and improving
reliability. Al is also applied to sustainability efforts, supporting more efficient tyre recycling
(Continental, 2024b{Pirelli, n.d-a) (Hankook, 2024)

SeltHealing Tyres

Selfsealing tyres are commercially available and contain a layer of sealant that plugs punctures
immediately, maintaining air pressure and preventing flats. Truehsslfing tyres, on the other

hand, are an emerging technology that repairs damage at a molecular level, potentially allowing

0KS NHz2O0SN) AdaStFT G2 aaKSFfé¢ 20SNI GAYS G A0K2dzi
can automatically repair small punctures, reducing the need for replacements and cutting down

on waste(UtreraBarrios, Verdejo, Angel Lépbtanchado, et al., 2023Pirelli, n.d:b).
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3036 5.5. Consumer expenditurbase data

3037 5.5.1. Average EU prider private consumers

3038 The price of tyre can vary widely depending on the category of tyres, the type of tyres (i.e.
3039 summer, winter or afseasons)size, market/country, the manufacturer orbrand and the
3040 retailer that puts them on the marketTable 5-27 showsthe retail pricesfor the different
3041 categories and types djresin three selected countriesrepresenting Eastern, Northern and
3042 Western Europgebased on theatalogueof prices of a retailer that distributes Y EU countries.
3043 Because these are catalogue prices, they include VAT.

3044 Table5-27: Observed retail prices

Observed Price

Passengecars(C1)¢

Germany summer tyres EUR35 ¢ 2,630 https://tyresinternationalgroup.com/de

Germany Passengecars(C1)g EURS2C 1,112 https://tyresinternationalgroup.com/de
winter tyres '

Germany Passenger cars (Cd) ELR26- 624 https://tyresinternationalgroup.com/de

allyear

Germany Trucks (@) -summer  EURL2¢ 1,287 https://tyresinternationalgroup.com/de
Germany  Trucks (@) - winter EURL2- 683 https://tyresinternationalgroup.com/de
Germany Trucks (@) ¢ all year EUR25¢ 1,297 https://tyresinternationalgroup.com/de

Germany Motorcycle-summer EURL2¢ 1,183 https://tyresinternationalgroup.com/de

Germany Motorcycle ¢ winter EUR38- 158 https://tyresinternationalgroup.com/de

Germany Motorcycle ¢ all year EURB5- 937 https://tyresinternationalgroup.com/de
Passenger cars (Gd) PLN126¢ ) . .

Poland summer tyres 11,508 https://tyresinternationalgroup.com/pl

Passenger cars (Cd)

Poland )
winter tyres

PLN118¢ 4,938 https://tyresinternationalgroup.com/pl

Passenger cars (Cd)

Poland
all year

PLN130¢ 4,044  https://tyresinternationalgroup.com/pl

Poland Trucks (@) - summer PLN 8@; 5,660 https://tyresinternationalgroup.com/pl
Poland Trucks (G) - winter PLN 10@ 2,251  https://tyresinternationalgroup.com/pl
Poland Trucks (@) ¢ all year PLN 54 5,719 https://tyresinternationalgroup.com/pl
Poland Motorcycle - summer  PLN 13% 9,558  https://tyresinternationalgroup.com/pl
Poland Motorcycle ¢ winter PLN 203 322 https://tyresinternationalgroup.com/pl
Poland Motorcycle ¢ all year PLN 26@ 5,119  https://tyresinternationalgroup.com/pl

Passenger cars (G4)
summer tyres

https://tyresinternationalgroup.com/dk

Denmark EUR 2 3,943
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Observed Price

Denmark Passenger cars (C4) https://tyresinternationalgroup.com/dk
winter tyres

EUR36¢ 5,326
Denmark Passenger cars (Cdall EUR 3@ 3,776 https://tyresinternationalgroup.com/dk
year
Denmark Trucks C3 - summer EURL2¢ 7,832 https://tyresinternationalgroup.com/dk
Denmark Trucks C3 - winter EUR20( 8,597 https://tyresinternationalgroup.com/dk
Denmark Trucks C3 ¢ all year EURL6¢ 23,951 https://tyresinternationalgroup.com/dk
Denmark Motorcycle- summer EURL2¢ 1,519 https://tyresinternationalgroup.com/dk
Denmark Motorcycleg winter EURS5¢ 87 https://tyresinternationalgroup.com/dk

Denmark Motorcyclec all year EURG1¢ 1,200 https://tyresinternationalgroup.com/dk

Note: Prices for Germany and Poland retrieved in May 2025. Prices for Denmark retrieved in September
2025.Exchange rate iMay 2025: 1 EUR = Z2PLNbased onExchange rate (InforEuro)

The stakeholderconsultationalso provided data on priceStakeholdersinput is presented in
Table5-28. In general, the view is that the price depends on the size of the tynelson the
intended useof the tyre.

Table5-28: Sales price for newand retreaded tyredased on stakeholde@nput (in EURexcl.
VAT).

Tyre category Retreaded tyres

Lowest price  Highest price Lowest price  Highest price

range range range 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

heavy commercial vehicles 120 700 170-230 330-400
(C3)

Motorcycles and mopes 43 528 n.a. n.a.
Airplane tyres 97 3,632 156 1,733

Source(1st Stakeholders consultation, 2025)

Table5-29 below shows the Harmosed Index ofConsumerPrices(HICP¥or tyres from2016

to 2024. This index shows the price change for tyres relative todfezenceyear 2015.For
instance, the index for Belgium in 2016 is 98.4 meaning that the ipor@l6decreased by 1.6%
compared to 2015. By contrast, the index was 102.2 in 2017, showing a price increase of 2.2%
relative to 2015.

The highest increase in consumer price index for tyres in 2024 was recorded in Hungary, while
the lowestoccurred inEstoniaThe evolution of the HICP for these two counta&sng with that
of the EU as a whole is presentedrigure5-7 below.
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3061 Table5-29: Harmonised Index of Consumer Pricies tyres in the EU countries

2016 2017 2018 2019 2020 2021 2022 2023 2024

Eﬁ:ggea” 100.39 101.00 101.40 102.80 10528 11453 124.89 12855
Belgium 98.40 102.20 103.38 10345 10350 10440 11254 122.89 12556
Bulgaria 9499 9414 9273 9181 90.80 92.68 100.61 109.16  108.66
Czechia 981 972 952 963 1032 1105 1281 1385 146.3
Denmark 101.0 1014 1011 1025 1048 1040 1066  111.0 115.6
Germany 990 987 987 990  99.8 1029 1123 1237 126.8
Estonia 93.46  92.04 9229 9154 9237 9115 10040 104.88  106.12
Ireland . 1003 1056 1057 107.7 1134 1253 1336 136.0
Greece 99.41 99.72 9920 9893 99.36 10046 108.96 12252 12598
Spain 96.96 9655 9691 96.49 97.87 99.99 109.85 12022  123.02
France 98.13 9691 9663 96.37 97.58 9856 108.67 11589  118.41
Croatia 99.56 98.97 99.03 10070 10337 10597 11587 127.29  130.32
ltaly 1001 1003 101.0 1011 101.9 1028 1080  115.0 118.4
Cyprus 105.83 107.52 10671 10840 108.37 11117 12179 12629  128.23
Latvia 96.04 94.22 9246 9270 91.91 9388 103.16 107.07  106.52
Lithuania 98.00 97.41 97.76 96.41 9845 101.81 112.38 122.07  124.64

Luxembourg 97.00 96.79 94.36 92.71 96.25 98.91 111.19 118.08 120.43
Hungary 100.97 102.89 105.79 109.01 113.11 122.00 145.74 167.82 175.08
Malta 102.38 104.49 106.55 107.48 11142 118.66 135.36 139.42 138.17
Netherlands 96.40 95.78 101.17 102.82 103.26 105.86 122.94 136.79 146.51

Austria 97.87 100.20 101.81 102.25 104.80 106.51 118.85 133.62 137.36
Poland 100.3 102.0 101.9 102.1 105.2 113.4 132.7 144.7 145.3
Portugal 98.50 96.41 94.70 94.22 95.07 95.41 10443 113.21 114.44
Romania : 99.88 102.07 104.47 106.93 110.19 118.60 134.92 148.22
Slovenia 97.03 96.09 91.23 93.15 92.19 89.96 101.81 112.58 110.87
Slovakia 98.44 96.76 95.82 98.83 100.12 102.10 11453 124.61 126.44
Finland : 97.37 96.18 97.93 97.50 99.43 11055 116.88 117.90
Sweden 101.04 100.84 101.66 102.22 107.21 108.21 119.20 129.39 132.43

3062 avYé aidlyRa F2NIRFEGE y20 F@FAtFof So
3063  Source(Eurostat, 2025d)DOI: 10.2908/prc_hicp_aindyres. Downloaded: May 2025
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Figure5-7: Evolution of HICP in the EU, Estonia and Hungary

The HICP for tyres in Hungary reftie overall high inflation rate in this country in the past 2

3 years. While starting from a level similar to that of the EU as a whole in 2017, the price for
tyres almost doubled in 2024 compared to 20The index has shown a sharp increase in all
countries and in the EU as a whole, following the Condnss pandemic in 2021partly
reflecting the distribution of the supply chain of raw materials

5.5.2. Average EU retading costs

The cost elements of retreading considtlabour and materials, starting wigburchasing the
casing, the grinding of the old tread, pouring of the new tread famdhing up withthe curing

of the newly treaded tyre Cost data of thigprocessare not available as they represent
proprietary information. Therefore, we refer below at observed retail price of retreaded tyres,
which do not necessarily reflect the true costs of the retreading process, as the business may
not necessarily be profitable at its currestale.

The retail price of retreading tyres varies based on tyre size, retreading method, and the
condition of the original tyre casing. While specific pricing for retreading services is not widely
advertised, purchasing retreaded tyres is a common andefbsttive alternativeor fleets For
instance, theEstoniarretailer Veguma! sells reteaded tyresat prices ranging fromEURL60to
EUR280. Sales prices for retreaded truck tyres range fremRL50and EUR280 depending on

tyre size,the tread applied andthe original casing among other feature(STICHTING

21 https://veguma.ee/buyretread-tires-for-trucksin-europe/
130



https://veguma.ee/buy-retread-tires-for-trucks-in-europe/

3086
3087

3088

3089
3090
3091
3092
3093
3094

3095
3096

3097

Preparatory Study and Impact Assessment support study on tyres

KENNISCENTRUM LEIDEN, 2834hese ar@014prices, the inflationadjusted values arEUR
190 to EUR 355 in curreptices.

5.5.3. Maintenanceandrepair costs

Care, repair and maintenance activities for vehicle tyres do not only provide for safety but are
also essential foprolongingli @ NB & Q Réghldr Shiéckarid maintenance activities raag

from visualinspectionof their condition(e.g. damage, cracks, tread depth)nmre substantial
maintenance activities such dmlancing, alignment and nitrogen inflatioAlso, virtually all
tyres can be repaired providethat they still have enough treaénd the damage is deemed
repairable??

Table 5-30 presents estimate costs for the most common maintenance wamdir activities
associatd with tyres.

Table5-30: Estimated costs of repair and maintenance activities

This can be done by the usethemselves, at
Regular tyre regular time intervals, e.g. weekly bi- No monetary/negligible
check/inspection weekly. Damges and wear can be detected cost

with the naked eye.

This means swappirfgont and rear wheels

to even the wear on the tyres. This is an No monetary/negligible
operation that can be done by the users cost

themselves.

Regular tyre rotation

This meanshe tyre isneither too much nor

too little inflated, but to the level

recommended by thearmanufacturer.Tyre Free of charge or for
inflation can be done at gas stations for fre« EURL-2 per tyrez

or for a small feeThis can be done with

0Xxygen or nitrogen.

Tyres inflaton

This can be determined by looking at the

Serial Tyre Identification Number. Tyres No monetary/negligible
older than 10 yearshould be replaced as cost

they can pose safety risks

Check tyres age

22In Germany there ia legal basis that regulatelsd assessment dfibelesstyre damaye and reparability.
Thisis given bythe "Guideline for the Repair of Pneumatic Tires,"” which is an extension of paragraph 36
of the German Road Traffic Licensing Regulations (StVZO).
2 In Romania the prices ar®@ON 5= EUR 1for oxygen and RON 10 = EUR 2 for nitrogsmurce:
https://autoserv.ro/continut/6-montare-siechilibrareanvelope
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This should be done after every 10,000 km
Professional wheel every six monthso ensure true steering.
alignment This operation is performed by tecludns
using dedicated technologies

EUR20 - 707

Prices varys afunction

It involves attaching small weights to the of rim sizeand the type

Professionatyre wheel to counterbalance the heaviest part ¢ ¢ pajancing performed.
balancing the tyre and wheel assembilysing dedicated
equipment They range fronEUR 20

¢ 40/set?s

This is a tmporary fixthat 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.

A plug kit costs
approximately EUROg,
10026

Plug repair

This is performed through haetulcanisation

where thepuncturedamage is filled with a

special repair rubber and the carcass is EUR 3@ 50/tyre2s
strengthened with an appropriate repair

patch.

Source: own elaboration based bttps://rema-tiptop.de/en/tire-repairmethodslimits-and-technicat
requirements/and https://www.bridgestone.com.au/learn/maintenance

Patchingpuncture
repair’

5.5.4. Installation costs

Typicallyyehicle tyres are changed twice a year at season change and when@&dgsdhéue to
wearand tear Installation costganvarysignificantlyas afunction of theservice, the workshop
and the type ofyresto be changel.

Tyre change can refer to one of the following operations:

1 wheel changeg it involves replacingytes that are already mounted on rims. This
operation occurs typically at the change of tyres between seasons

1 tyre change with mounting; the tyre is removed from theim, and a new one is
mounted. The wheel is then balancéd.addition the programming of the tyre pressure

2 https://madeinvilnius.lt/en/news/circlingthe-right-way/ and https://tyreland.ie/wheelalignment
dublin/
25 hitps://www.huk-autoservice.de/ratgeber/reifen/reiferwuchtenand
https://lwww.goodwheel.de/reifenratgeber/montageflegeund-wartung/autoreifen-auswuchten
28 hitps://serencoshop.co.uk/products/complettyre-plugrkit-tools-50-plugs
https://www.kaufland.de/product/532945678
271f the puncture is in the sidewall, the tyre cannot be repaired.
28 https://www.nuoka.com/en/blogs/ifyou-carerepair-allesrund-um-eine-sichere
reifenreparatur/reifenkaputt-warumssiereifenreparaturenin-betrachtziehensollten;
https://www.kwik-fit.com/tyres/information/tyre-repair
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monitoring system may be requirgf the vehicle is equipped with oferaising the
total cost of the tyre installation

It isthus clear that a wheel change requires less time and effort than a tyre change and this is
also reflected in the price of the operation.

Table5-31: Tyre installation costs

Wheel change EUR20¢ 50
Tyre change with wuntingandbalancing EURS0¢ 100
Adjust tyre pressure monitoring system EUR5 ¢ 20

Source: https://www.cashforcars.de/en/blogire-changecosts

The actual installation of a tyre includes mounding on the wheel and balancing. Therefore, we
can assume thahe installationof a tyre costs between EUR 50 and 100.

5.5.5. Disposal tariffs

In the European Union, the landfilling of used tyres is largely prohibited under the EU Landfill
Directive1999/31/EQ European Council, 1999his directive bans the disposal of whole tyres

in landfills since 2003 and shredded tyres since 2006, with certain exceptions such as bicycle
tyres and tyres used as engineering material in landfills.

Despite these bans, some member states may still impose latadfiisor gate fees on waste,
including tyres, under specific circumstances. These fees vary across coutrigstancethe
(Confederation of European Waste-EnergyPlants, 2021shows thatin Francelandfill taxes
range fromEURB7A Yy & I dzii K2 N&A & S Poéenefgy r¢cBv@np EURES2 gedtdnfieof T p
wasteA Y éyftdnsed | (faRefeice Yedr 2021Bince tyres are not suitable for biogas
recovery, we can assume thtte upper bound of this tax rageapply inthe case of tyresThe
same sources shasthat in Hungary alandfill fee of HUF6,000 per tonne (approximateligUR
19.35 has been in place since 2013.Luxembourg, a fee of EUR 8 per tonne is applied by the
municipality who owns the only landfill in Luxembourg open for municipal w&étally while

in Malta there is no specific landfifix, gate fees for mixed waste deposited at public facilities
are set to increase frorEUR40 per tonne in 2023 tdEUR120 per tonne by 202{European
Environment Agency, 2024)

It's important to note that these fees are generally associated with the disposal of municipal

waste and may not directly apply to tyres due to the aforementioned bans. Instead, tyres are
often managed through alternative methods such as recycling, energy recovery, or repurposing
in civil engineering projects.
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Questions for stakeholders

T2-14:How has the disposal of tyres in landfill evolved in the last five year (in your
MS)?

T2-15:Do you have knowledge of the gate fees for tyres (or general veistams)

in your MS/region?

5.5.6. Other data

In terms of eergy pricesthe fourth quarter of 2024endedwith an averagevholesalegas price

of 43 EUR/MWHh while theaverageretail price reached 106 EUR/MWHowever, within the EU

there was a wide variation in the retail priceanging from 25 EUR/MWh in Hungary3a4

EUR/MWh in SwedefEuropean Commission, 2025€)ectricitywholesaleprices in the fourth

quarter of 2024averaged 2 EUR/MWHh, which was% abovehe same quarter 62023, but50

% belowlj dz NIi SNJ F2 dzNJ 2 F H n usiorkof Ukidige TReSiighest @rides wedzd a A | Q&
recordad in Eastern and Central European Member states &ethnd and ltaly(European

Commission, 2025b)

The yearly averagpricesfor both gas and electricity, wholesale and retail, are presented in
Table5-32.

Table5-32: Average energy prices in 2024

Wholesale 35 EUR/MWh 74 EURVWh
Retail 104 EUR/MWh 242 EUR/MWh

SourceEuropean Commission, 2025b, 2025a

Regarding fuel pricesy May 2025, he price(with taxe9 of Eurosuper 95ranged from1.184
EURIitre in Bulgarisand1.941 EUR/litran DenmarkTheminimum and maximundiesel price
(with taxes)were recorded in the same Member States, namdlyl 82 EUR/litrein Bulgariaand
1.685 EURY/litrén Denmark(European Commission, 20259)

According to the European Central Bank d&aropean Central Bank, 202B) March 2025 he
monthly longterm interest ratein the EU Member Stateanged from 2.6% in Sweden t3.04%

in HungaryFigureb-8 shows the monthly longerm interest rates fothe EU countries for which
data is availableFigure5-9 shows thesame longierm interest rate for the Eltombined,
denominated in all currenciesor the past 10 years since 2014 .sharp increase took place in
2022exceeding the historical high oR8recordedat the beginning of 2014.
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Figure5-8: Monthly longterm interest rates in EU countries

Source(European Central Bank, 2025)

ECB Data Portal, 12 May 2025, 15:47 CET
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Figure5-9: Monthly longterm interest rate EU, historical data
Source(European Central Bank, 2025)
The monthon-month inflation ratebased on alltems HICPin the European Union iMarch
2025 wad.5 % (Eurostat, 2025e)igure5-10 shows themonthly annual rate of changef the
HICHn the EWbetweenJanuary 202&nd until March 2025, the last month for which data for

this index is availabl&heindex has alecreasingrend starting from 10in January 202&nd
stabilizing around the value oft8wards the end of 2024

135



3181

3182
3183

3184
3185
3186
3187

3188

3189
3190

Preparatory Study and Impact Assessment support study on tyres

T U I R R - S R R A I
o 5 g

P P \,{L\Q’L%@:
DS S g s

WS W PSSP P S & &
' & & DS G S QS

Figure5-10: Evolution of HIC#nonthly data (annual rate of changeh the EU

Inflation can also be calculatesing a base yeafEurostat, 2025d)eports the annuahverage
HICP with base year 28. Figure5-11 shows the evolution of this index until 2024, the most
recent available dataThe figure shows that prices have increased during the past 10 years
relative to the base year 2015.
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Figure5-11: Annual average HICP
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5.6. Recommendations

5.6.1. Refined product scope

Most available market data focus on C1, C2, and C3 tyres, with limited information for other
categories. In the motorcycle and bicycle segment, data are inconsistently reported, sometimes
combinedand sometimes separately, making comparisons diffidvibreover,the production

of agriculturaltyres in the EU is natignificant, while the production of otheron-road vehicle

tyres is not reported by EUROST®nlytrade dataof nonroad vehicles are reportedbut they
arereportedin the same figuréogetherwith agricultural and forestry vehicle tyregrecluding

their separation

5.6.2. Barriers and opportunities fdEcodesign

As this section has shown, the tyre market contains a wide variety of products that differ in
numerous dimensions, such as class (vehicle type), seasonality (summer, wirgegsaih),
market segment (premium, medium, budgetg. This variety alonean makesettingEcodesign
requirements for tyres a challelegsince performance expectations, usage patterns, and
technical specifications vary significantly across these categories. For instance, requirements
that are appropriate for passenger car tyres may not be suitable for heatytruck tyres, and

the environmental impacts of winter tyres differ from those of summer oisedison tyres.
Furthermore, national regulations, consumer preferences, and road conditions also introduce
additional complexity, making it difficult to define harmisad criteria that are both effective

and fair across all segments of the marké&loreover, troughout consultations with
stakeholders, tyre safety and product complexity consistently emerged as central
considerations. These factors introduce notable tradis between whaican beachievable in
terms of ecafriendly and sustainable design and the essential functional requirements of tyres
themselves.

Opportunities for Ecodesign extend beyond the adoption ofti@eed or recycled materials
already a focus for some tyre manufacturers who are actively setting renewable content targets.
Stakeholders also recognise the potential for reducing rolling resistance, thereby improving fuel
efficiency and lowering emissions. The integration of digital tools Ahdrom design
optimisation to predictive performance monitoring, offers avenues to refine tyre functionality
and resource efficiency. Concepts such as modular tyre constructioiesdihg materials, and

the expansion of retreading technologies present further prospects, enabling both performance
improvement and waste reduction.

5.7. Preliminary conclusions Task 2

The EU tyre market is highly diverse and largely dominated by replacement sales, which account
for approximately 7§78 % of total tyre sales, with the remainder being original equipment fitted
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on new vehicles. Production is concentrated in a few Member States, yetBhtr&rade is
extensive, reflecting a highly integrated mark&he mostimportant EU trading partners for
tyres remain Asian countriesvith China dominating the imports of tyres in classes C1 and C2,
with over 50% of total imports.

Market trends show steady, though modest, annual growth of aroufg, 2vith notable shifts
toward allseason tyres in the passenger car segment (C1) and a strong, albeit declining, tradition
of retreading in the heawgduty (C3) segment. Retreading rates are falling due to competition
from low-cost new tyres, particularly in the truck and bus sector.

Perceived mportance of sustainabilityrelated featuresis gaining some attention, thougit
remains limited. Key opportunities foew business modelacludethe tyre-asa-service model,
while innovation could be further focused obio-based materials, the use of artificial
intelligencefrom design and production to performance monitoring and maintenanacel sel
healing tyres.

Price data show significant variation by country, tyre type, and segment, with a general trend of
rising consumer prices in recent years, partly driven by inflation and supply chain disruptions.
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Compilation of MEErP Task @egtions for stakeholders

T2-1: Do you find the ratio of retreaded tyres to new tyres presented in this report
realistic and representative for the EU market?

T2-2: The triangulation exercise above shows discrepancies in data. Where do you
think these discrepancies come from?

T2-3:In the above trade figures of retreaded tyres, we notice a deep in both imports
and exports of retreaded tyres for buses and lorries (the green lines). For both
imports and exports this occurs in 2020 which could be explained by the slower
economic activity during the pandemic. However, what could be the explanation for
the drop in the export of this type of tyres that occurs already in 2019?

T2-4: How are OEM tyres recorded when moving from one EU Member State to
another? For example, if anarmanufacturer in Member State X mounts tyres
produced in Member State Y on their caaisgthese tyresrackedas imported by
Member State X from Member State Y or are they recorded as-aaempanies
transfers?

T25: Are there any discrepancies in the EIA report data? If so, how could these
figures be better assessed?

T2-6: Particularly, do the OEM sales figures in the EIA report appear accurate, or are
they over or underestimated?

T27: Are there any notable gaps in the ETRMA dataset? For example, do these
figures cover the full ER¥ market, or are some manufacturers (ergpn-members)

or importers excluded? If so, to what extent?

T2-8: Are there any notable gaps in the PRODCOM dataset? For example, does
PRODCOM cover only replacement sales, or both replacement and OEM sales?
T2-9: Could you provide insights on the average lifetime in kms across the different
tyre categories (se€able5-17Error! Reference source not foun@.Please indicate w
here you think the numbers are under overestimated

T210: Could you provide insights on the average lifetime in years across the
different tyre categories (se€able5-17). Please indicate where you think the
numbers are underor overestimated.

T211:For clarification, when referring to three retread cycles, should this be
understood as a total of four cycles (original plus three retreads)? If so, do the
numbers in the text make sense to you?

T212: Do you have any additional information on C2 tyres, specifically regarding
lifetime in kilometres and in years (both with and without retreading)? The
information currently available to us suggests a lifetime of aroBgdars in both
cases, which appears inconsistent.

T2-13:1s it reasonable to assume an average annual growth rate of approximately
2 % over the next five years?

T214:How has the disposal of tyres in landfill evolved in the last fivesf@ayour
MS)?

T2-15:Do you havénformation aboutthe gate fees for tyres (or general waste
streams) in your MS/region?
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6. a9 9N cfladS|NERo

6.1. Objectives of MEErP Task 3

The objective of MEErP Task 3 is to identify, retrieve, and analyse data on user bahaviour
including that of vehicle manufacturers (OEMs) and both private and professional vehicle
userg and the associated environmental impacts incurred during the use phase of tyres within
the study scope. Tasks 3.1 and?3d? the methodology focus on system aspects of tyre use that
have direct or indirect effects on energy consumption, examining how tyre performance
influences fuel consumption and emissions, and how factors such as driver behaviour, road
quality, material, weather, and other variables contribute to this impact.

The MEErP Task 3 methodology focuses heavily on energy consumption aspects. Since tyres
performance in the use phase is the main driving variable from the Qserspective, we have

added an additional chapteprovidingbackground on the performance tradsfs for users

when choosing tyres for different applications.

Additionally, the emission of microplastics during tyre use is analysed. The study further
investigates enaf-life behaviour (Task 3.3), local infrastructure (Task 3.4), and concludes with

recommendations on refining the scope, identifying barriers, and exploring opportunities for
EcodesigriTask 3.5).

Energy related product (ErP) with indirect impact

8™ “System boundaries”
ErP = tyres K

Affected energy system = ‘as defined by Task 1 on scope’
Figure6-1: Boundary for the analysis of tyres under MEErP Task 3

The report is structureds followspbased on MEErP Task 3

MEErP Task 32Systemic aspects in the product ugdhase identification and analysis of the
indirect environmental and resource impacts during the use phase of the product. Rolling

2 The focus of this report will be on MEErP Task 3.2 due to the fact that tyres do not directly consume
energy but have some impact on the overall energy consumption of their affected energy systems.
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resistance is used as a proxy for energy/fuel consumption. The topic of microplastic release due
to abrasion during the use phase is also addressed.

MEErP Task 3.8 Endof-life behaviour. Identification and analysis of data on consumer
behaviour (primarily focused on EU figures) on the-efitife management of tyres. Topics such
as extended mobility tyres and alternative product use models are also discussed.

MEErP Task 3.4 Local infrastructure Identification and analysis of data relating to local
infrastructurerelating tothe product group. Due to the nature of tyres, stdpics such as water,
telecommunication, and the physical environment (possibilities for the sharing of products for
example) are not applicable and are hence not addressed.

MEErP Task 36GRecommendations & Preliminary conclusions of TasKRis section presents

a refined product scope for further analysis largely from a consumer behaviour perspective as
local infrastructure is largely inapplicable to the product group. Barriers and opportunities to
incorporateEcodesigmeasures from a consumer behaviour perspective are also discussed.

6.2. Systemi@spects in the usphase, for ErP with
indirect energy consumption effect

This section of the report analyses the indirect environmental and resource impacts associated
with the use phase of tyres in relation to the broader energy system of vehicles. Emphasis is
placed on factors influencing consumption and emissions resulting from manufacturing
decisionssuch as material selection, performance characteristics, and information availability

well as on user behaviour. Additional consideration is the emission of microplastics, evaluated

in terms of their relevance to the energy and environmental footpoiitlyres with emphasis on
FaLISOha dzyRSNJ GKS O2yiNRf 2F dzaSNA | yR KSyoOS

6.2.1. Description of the affected energy systems

The interaction between tyres and vehicle energy consumption is primarily influenced by factors
such as rolling resistance, tyre pressure, tread pattern, and size. As the sole contact point
between a vehicle and the road, tyres not only support the vehicle's weight but also absorb
surface irregularities, transmit forces related to acceleration and braking, and respond to
steering inputgproviding handling performancédditionally, tyres are a notable contributor to
vehicle noise generation.

An overview of the various forces acting on a passenger velicleiding those transmitted
through the tyresis presented irFigure6-2 below.
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fr : a
Aerod‘l“am\c prss

Figure6-2: Resistive forces acting on a moving car

Rolling resistance is the resistive force a tyre must overcome to keep rdtlisglominated by
hysteresis loss within the tyren whichrubber and reinforcing materials compress and shear,
then relax as thegome into and out of contact with the roa@ecause rubber is viscoelastic,
this deformation is not perfectly elastic: some of the mechanical energy is converted to heat
each cycle. That hysteresis energy Isksws up as a constant drag force proportional to the
GeNBQa @ ONdraview articlé thdsRhat hysteresis accounts ford80% of rolling
resistance, with additional contributions from air drad. 9%, depending on the speed and®

from frictional micreslip at the contact patch and the wheel r{id. S. Aldhufairi & Olatunbosun,
2017)

Calculation of rolling resistance coefficients (RRC) is specified by UNECE R117, as the rolling
resistance force in kg, per ton of vehicle weight, t (kg/t) (also expressed as N/kN). UNECE R117
defines measurement methods accordingl80 28580 andetslimits for different tyre types.

RRC is measured for a tyre under defined load, pressure, and speed conditions using a
standardsed drum test, with additional corrections to a reference temperature and drum
diameter. There are a wide range of different rolling resistances for different tyres types, and
rolling resistance can also be strongly impacted by operating conditions. Decreasing ambient
and tyre temperature have been found to significantly increase rolling resistance in long haul
vehicle truck tyres, for instandglyttinen, 2023h)

Thecontributionof vehicle tyres to the overall energy systanillustratedby a study conducted

by Holmberg et al(2012)which found that the rolling resistance (definr€ds the loss in energy

or energy consumed per unit of distance travelled) generated by vehicle &pesunts for
approximately 11.5 % of the total energy consumptionof passenger carskor internal

combustion engine (ICE) passenger cars, Holmberg et al. (2012) findsthat 8F G KS O NRa

30 Definition elaborated undeRegulation No 117 of the Economic Commission for Europe of the United
Nations (UNECE) Uniform provisions concerning the approval of tyres with regard to rolling sound
emissions and/or to adhesion on wet surfaces and/or to rolling resistance [2016/1R5n also be
thought of in simple terms as the mechanical energy losses of the tyre as heat because of tyre rolling for
a given distanc€H. S. Aldhufairi & Olatunbosun, 2017)
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consumption is lost to direct frictional losses through the tyres, transmission and engine. They
estimate that an EV has half the frictional losses of an ICE vehicle, making the impact of rolling
resistance proportionally higher in EVs

Rolling resistance depends on the size of and weight of the tyre and vehicle, as well as the
positioning of the tyre. It can be 22 of fuel consumption for a 12t urban delivery truck, and 34

% for a 40t long haul vehicle, with strong variations between tyre¥{h¥ steering axle, and 50

% at rear trailer)(Frank Dunnebeil and Heiko Keller, n.duel consumption is, however,
dependent on a wide range of factors. For this reason, rolling resistance coefficients are used to
determine impacts at the tyre level in the EU energy label, rather than fuel consumption. In long
haul vehiclesyehicle energy consumption calculation t§gECTDsimulations are used, where
rolling resistance is modelled together with air resistance, gear box losses, auxiliaries and engine
maps etc. to simulate fuel consumption and determ@@ emissions over standard duty cycles
(Tansini et al., 2018)

A reduction of around 16 in rolling resistance may result in a ~0.5% reduction in energy
consumption for lightweight vehicles and ~1-3 % for heavyduty vehicleg1st Stakeholders
consultation, 2025; H. S. Aldhufairi & Olatunbosun, 20TRAg Ecodesign Impact Accounting
Report 2024 refers to IDIADA data, which state a reference value o¥ach@nge in RRC leads
to a 1.64% (C1), 1.17% (C2) or 1%2C3) change in vehicle fuel consump{i{dan Holsteijn en
Kemna BV (VHK), 2024)

\_ Engine Losses: 68% - 72%

thermal, such as radiator,
exhaust heat, etc. (58% - 62%)
combustion (3%)

pumping (4%)

friction (3%)

Auxiliary Electrical Losses:
0% - 2%

(e.g., climate control fans,

seat and steering wheel

warmers, headlights, etc.)

Parasitic Losses: 4% - 6%
(e.q., water, fuel and oil

pumps, ignition systems,
engine control systems, etc.)

Energy to Wheels: 16% - 25%

> 2 dissipated as
Drivetrain Losses: 3% - 5% wind resistance (8% - 129%)

rolling resistance (4% - 79%)
braking (4% - 7%)
Idle Losses: 3%

In this figure, they are accounted for as part of the engine and parasitic losses.

Some percentages may not add to 100% because of rounding.

Figure6-3: An overview of passenger car energy consumption (ICE vehicle)
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3388

3389 In the context of rolling resistance forces, tyre design plays a critical role. Influential factors
3390 include tyre size, rubber hystere¥srubber hardness, the construction of the belt and carcass,
3391 tread pattern, and tread depth. Operational conditions further affecting rolling resistance
3392 include tyre inflation pressure, ambient and pavement temperatures, pavement wetness, and
3393 tyreload. An overview of operational and driving factors where tyres influence fuel consumption
3394 s given below:

3395 Table6-1: Summary offactorsaffecting fuel consumptionin tyres

Factor Potential impact on fuel consumption

Tyres are designed for different applications, higher rollii
resistance class on the energy label will have lower fuel

Tyre type and rolling resistance clas consumption. Winter/offroad tyres tend to have higher
rolling resistance. 1130 % improvement with lowolling-
resistance tyres is @sible.

Underinflated tyres increase rolling resistance and incre:i
Tyre pressure / inflation G&d8NB 6SINP F wm 3 7FdzS t-inflatiore
6F nou 232 LISNI M LIEAD

Wider (heavier tyres can have higher rolling resistance
Tyre size and construction than narrower/lighter tyres, casing construction (e.g.
radiatbias better than biaply) can impact as well. Each r

Newer tyres tend to have higher rolling resistance than
worn tyres. As tread decreases, rolling resistance impro
Newlight heavy vehicléyres may cause-3 % higher fuel
consumption than rurns.

Tread depth and wear state

Winter treads typically have more grip and have higher
Tread pattern and compound rolling resistance. Rubber compounds aiming for more g
have higher rolling resistance than low friction compoun

Lower temperatures lead to higher hysteresis in tyre,
Ambient and road temperature increasing rolling resistance. As tyre warms up this
improves.

Higher loads and mass increase rolling resistance
Load and vehicle mass hysteresis, especially if underinflated. Inflating to correct
pressure for the load can improve this.

31 The figure provides an overview as would be typical in an ICE vehicle. In EVs, aspects such as exhaust
losses are not present.

32 Rubber hysteresis refers to thenergy loss that occurs when a tyre's rubber material undergoes
repeated cycles of deformation and recovery as it rolls over a surfatexplanation of the phenomenon

is available herenttps://www.nextgentest.com/blog/thevalue-of-hysteresisin-rubber-plastichardness

testing/. According tqH. S. Aldhufairi & Olatunbosun, 201f&ysteresis accounts for about-80% of the

total tyre’s rolling resistance.
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Potential impact on fuel consumption

At faster speeds air drag becomes more important
resistance load, while low to moderate speeds are more

Speed and driving behaviour affected by rolling resistance. Smoother driving styles (le
aggressive) reduce hehtild-up e.g. via harsh
acceleration.

Rough, coarse or wet surfaces can increase rolling

Road surface and wetness . ;
resistance, as well as standing water.

Poor alignment of axles can increase frictional losses. T
Alignment of tyres and tyre with uneven wear can increase miestip friction. If the
condition wheels on HDV trailer are also misaligned, then fuel
consumption can increase by up to %%

In heavy duty vehicles, driving for a long time or
overloading under incorrect pressure may cause excess
heat buildup, increasing hysteresis/rolling resistance ant
tyre wear.

Tyre temperature management

Good quality retreads with low rolling resistance tread
Retreads and casing quality have low rolling resistance, poor quality may have
increased rolling resistance.

Source: own table based on (H. S. Aldhufairi & Olatunbosun, 2017; Cleanfleet Report, 2020; Fueleconomy, 2025;

RBP Tires, 2023; Volvo, 2025)

6.2.2. Performance characteristics of tyres

Optimising rolling resistance on tyres can significantly reduce fuel consumption, however, it is
not straightforward, since optimising for one parameter affects the performance of the tyre in
other areas. The three parameters of rolling resistance, wet grip and tyre wear have physical

design tradeoffs, known as the magic triangle in tyre design:

1 Rolling resistance (energy efficiency): lowering the rolling resistance can be achieved

through using a stiffer rubber compound with low hysteresis, however, this means that
it will also have lower grip with the road, affecting braking and steering performance.
Stiffer compounds generally also create more noise.

Wet grip (safety): ability to generate frictional forces for braking, steering, traction on
wet roads. Increasing the wet grip requires choosing softer compounds which interlock
with the road surface better and choosing treads which evacuate water. These treads
have higher rolling resistance and may cause more noise.

Wear (mileage/durability): tyre compounds designed to be resistant to tread abrasion
or mechanical degradation tend to have more casing support. Harder
compounds/reinforcing can sometimes increase rolling resistance, while grippy
compounds tend to abrade faster.

These dynamics are capturedRigure6-4.
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Fuel consumption

Handling

Abrasion

3416 Security Durability
3417 Figure6-4:L f £ dZAGNI GA 2y 2F GKS WwWQYF3IAOFE GNRI
3418

3419 This diagram shows the additional factors of external rolling noise, and handling. External rolling
3420 noise is caused by treddlocks impacting the road, vibrations between the tyre and the road
3421 and air pumping effects in the tyre. It is possible to design treads which dampen this effect but
3422 these may in turn increase rolling resistance or reduce water evacuation. Handling is broader
3423 than wet grip, determining how a tyre transmits forces and feedback while driving, such as
3424  steering response, cornering, braking and turning, stability at high speed etc.

3425 CNRBY | O2yadzySNRa LISNELIS OO AFyGE6-4 previile ehdughS LI NI Y
3426 information to make a decision.dwever, there are many more factors that play into the choice

3427 of tyre for a given applicatioq all of them imply tradeoffs, although the latest innovations in

3428 material composition are enabling some of these to be reduced. Tyres areisgtifor various

3429 applications, and a large amount of R&D is necessary to achieve desired performance outcomes,

3430 whilst still meeting strong performance on label parameters of rolling resistance, wet grip and

3431 noise. Below the spider diagram shows illustrative examples of where different tyre types may

3432 perform functionally across different parameters.
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Eco-tyre (C1)

UHP-tyre (C1)

Winter-tyre (C1)
[0 Regional HDV (C3)

Tyre performance spider chart (extended axes)

Rolling
resistance

Retreadability

Wet grip

Traction (HDV) Wear/mileage

High-spged

durabiliy Nois¢ (external)

Aquaplanig Capin comfort

andling/steering

Snow

Figure6-5: Example of optimised tyre performance parameters across four fictional tyres.

The four examplgfictitious) LINR FAf S& NBFE SOG G & thik eflett tyreJS NF 2 NI |
engineering tradeoffs:

(i) Ecotyre: high rolling resistance performance (low RR), good noise and acceptable
wear/comfort; modest wet/dry grip; weak snowl/ice.

(i)  Ultra-High PerformancedHB-tyre: strong dry and wet grip and handling; middling
wear/noise/comfort; weaker winter attributes.

(iif) Winter-tyre: strong snow/ice and solid wet grip; moderate RR, wear and comfort.

(iv) Regionaheavy duty vehicle (HDAjooddurability, traction, retreadability, cut/chip
resistance; balanced RR and wet/dry performance.

In addition to designing for optimum performance, manufacturers must meet minimum tyre
safety requirements. Tyre safety underpins all other performance design considerations. A tyre
must provide predictable and stable driving performance under different operating conditions,
continue to provide this performance over conditions of wear throughout its lifetime, and resist
damage or high loads at speed. Failure to do so can be fatal, so meeting safety requirements is

147



3450
3451

3452
3453

3454
3455
3456
3457
3458
3459
3460
3461
3462
3463
3464

3465

3466
3467
3468
3469
3470
3471

3472

3473

Preparatory Study and Impact Assessment support study on tyres

essentially assumed by users and minimum standards are put in place by international legislation
and manufacturers.

6.2.3. Relevant standards and legislation with respect to the
affected energy system

Section4.3 gives an overview of relevant legislation that addresses performance and safety
aspects that are relevant for the use phase. Of key importance for the discussion on energy
consumption, are the EU tyres energy label and type approval based upon UNECE R117
requirements. Together these provide the framework under which energy consumption has so
far been directly regulated for tyres. The label is consumer oriented and uses the definitions and
categorisations of UNECE R117 on wet grip, noise and rolling resistance coefficients, adding
classes that perform above a minimum threshold. UNECE R117 on the other hand sets the floor
for minimum requirements of tyres in these categories. As such, UNECE R117 has acted as the
typical Ecodesignregulation so far, removing the lowest performing tyres across these
categories from the marketurther discussions on the energy consumption of tyres during the
use phase (using RRC as a proxy) are continugelcition6.2.6 of this chapter.

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

Regulation (EU) 2020/740 on the labelling of tykgd) Regulation 2020/740, 202Movides
requirementson the rolling resistance classhe wet grip index clas@efined as stopping
distance on wet asphaltjhe external rolling noise class, also clarifying under what conditions a
tyre can be labelled as having sufficient snow grip and ice grip performBnmésions are in
place for a future delegated act on retreaded tyres, however at present these are regulated
using UNECE R108 and UNECE R109 for passenger cars and truck tyres respectively.

g E
ENEHG’, % [1]: Rolling Resistance ClassEA

Supplier's Name Tyre type identifier

size e Class [2] Wet grip class (&)

[3] External rolling noise level

[4] External rolling noise class
—12

[5] tyre for severe Snow conditions

[6] Tyre for severe ice

A A

Figure6-6: The EU Tyres Energy Label.
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https://energy-efficient-products.ec.europa.eu/produdist/tyres en

In terms of energy consumption and impacts during the use phase, relevant parameters covered
by this legislation are the RRC and information to users on tyre pressure. While the current label
is under review by the Commission, the status quo as of now is preseniedbia6-1 below.

Table6-1: Current tyre label for CAC3 tyres in terms of RRC

Fuel efficiency class RRC in N/kN RRC in N/kN RRC in N/kN
A ww/ X c o ww/ X p ww/ XX n
B cdc X ww/ pdc X ww nom X ww
C Ty XK ww/ cdPy X ww pdm X ww
D M XK ww/ yom X ww chOm X ww
E ww/ X M ww/ X D ww/ X T

Source: Own table based on (Giesen & Elsen, 2023)

In addition, the energy label requireggistration of tyre product information in the EPREL
database, with a product information sheet and label available to end users (including for
distance/online sales).

Currently,no recommended inflation pressures loadsare given on the label, ahdse are
vehiclekpecific and supplied by vehicle manufacturers, not specified per tyre mod&Uh
2020/740. Tyre load and speed indices are on the sidewall and igypeval, but the®e not
part of the consumer energy label or EPREL disclosure fields for tyres.

6.2.3.2. EU Legislation relevant to the use phase of tyres

Arange of legislation applies to ensure safety and performance across the use pthései
also addressesnergy consumption.

91 Direct tyre regulations: set specific requirements that target performance and safety
through UN Regulation No. 117 and teR&) Tyre Labelling Regulation (EU) 2020/740
while UN R108/10%pply for retreaded tyres.

T Indirect regulations apply to vehicles: these shape tyre specifications through mandating
safety features on tyre pressure monitoring and safe use;@&draust emissions (Euro
7), vehicle dimensions and loads, pagsoise, energy efficiency in public procurement
and OEM fleet targets.

1 Rules on irmuse compliance, waste phase, and national conditiotiese set
specifications on periodic or roadside inspectiat®gckson condition and tread depth,
ensure proper collection, recycling/reuse of tyrasd apply national rules (e.g. different
minimum tread depths for winter tyres).

The main EU legislation relevant for the use phase is list€dbie6-2 below.
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Table6-2: Overview of legislation relevant to the tyre use phase

Legislation Relevance to tyre use phase

UN Regulation No. 117 (via EU type
approva)

UN Regulation No. 108r C1
retreaded tyresand UN Regulation
No. 109for C2/CZetreaded tyres

EU Tyre Labelling Regulation (EU)
2020/740

Regulation (EU) 2019/2144 (Genera
Safety Regulation) with UNECE
references (e.g., UN R141 for TPMS

UN Regulation No. 142 (Tyre
installation), applied via EU
type-approval

Regulation (EU) 2024/1257 (Euro-7)
vehicle emissions, including non
exhaust

Regulation (EU) 2019/631 (CO2
standards for cars and vans)

Weights and Dimensions Directive
96/53/EC (as amended by 2015/719
and 2024 updates)

Energy Efficiency considerations in
Clean Vehicles Directive (EU)
2019/1161 (public procurement)

UN Regulation No. 51 (Vehicle
passby noise)

Roadworthiness Package: Directive
2014/45/EU (periodic inspection) an
2014/47/EU (roadside for commercis
vehicles)

Sets minimum performance for rolling resistance (energy
efficiency), wet grip (safety), arekternal rollingnoise for tyres
placed on the EU market, which directly influencesise
SYSNEE O2yadzYlLliazy FyR al ¥$

Ensure retreaded tyres meet safety/performance standards
comparable to new tyres, supporting safelise operation

Guides consumer and fleet choices toward lower rolling
resistance and better wet grip tyres, affectinguse energy
consumption, range (EVs), and safety. Enables market

surveillance and informed replacement tyre selection.

MandatesTyre Pressure Monitoring Systemi$*M3$and other

safety systems on new vehicles; TPMS helps maintain corre
inflation in use, reducing rolling resistance, improving safety,
and extending tyre life. Uses UNECE technical prescriptions.

Ensures correct tyre fitment and compatibility on vehicles,
preventing unsafe iuse configurations that degrade safety ar
performance.

Expands EU typapproval to norexhaust emissions. Introduce
brake particle limits/tests for lightluty vehicles and establishe:
a mechanism to adopt harmonised UNECE tyre abrasion tes
procedures and future limits into EU law once fisadi. Affects
in-use phase by targeting wear emissions and likely influenci
tyre design alongside UN R117 minima and the EU label.

Drives OEMs to optirse rolling resistance to meet fle€@Q
targets; indirectly shapes tyre specifications affectingZeatld
fuel/energy use during operation.

Vehicle mass and axle loads affect tyre energy losses and w
in use; incentives for aerodynamic devices may interact with
tyre energy shares.

Public fleets required to consider ener@@ in procurement,
green public procurement guidelines may impose tyre
performance criteria (e.g. requiring low rolling resistance tyre
as a complementary measure

Sets vehiclelevel passhy noise limits and test procedures.
Tyre/road noise is a dominant component at lkbevmedium
speeds, so compliance influences tyre choice and tread desi
Ay dzaSo /2YLX SYSyida !'!'b wmmrt
(component level) vth the vehicle system view.

Ensures tyres in use meet safety condition requirements (tre:
depth, damage, inflation indirectly). Maintains in use
performance and prevents unsafe/highiag conditions due to
severe wear or defects.
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Legislation

Endof-Life Vehicles Directive
2000/53/EC and Waste Tyre rules
(national)

National traffic lawsn Member
States on minimum tread depth,
winter tyre fitment, and recognition
of snow/ice performance
(3PMSF/alpine symbol per UN R117

Source: Owrcompilation.

6.2.3.3. An overview of relevant standards with respect to the affected

energy system

Relevance to tyre use phase

While mainly enebf-life, EPR schemes sometimes promote
maintenance and replacement practices (e.g., awareness on
correct inflation); also affects selection of retreadable casings
heavyduty fleets.

Directly affects iruse safety and performance; replacement
timing and seasonal fitment influence energy/safety treafés.
Minimum tread depth values and winter requirements vary by

Relevant standards with a potential relation to technical parameferthe use phassuch as
rolling resistance, and to topics such as retreadingliatedin Table6-3 below:

Table6-3: An overview of standards with influence on tyre performanead other technical

parameters.

Tyre component performance:
UN Regulation No. 117 rolling resistance, wet grip
(C1/C2/C3), snow grip (C1/C2/C:
external rolling noise

(Annex methods)

Rolling resistance measurement
(singlepoint test, correlation) for

1ISO 28580:2018
CIkC3

SAE J1269

Vehicle coastdown method to
infer rolling resistance

SAE J1270

ISO 10844:2021

1ISO 13325:2019

UN Regulation No. 51

Verifying capabilities of passenge
car (C1) tyres (endurance, bead
unseating, plunger energy, high

1ISO 10191:2021
speed)

Laboratory rolling resistance
measurement (drum method)

Specification of test tracks for
measuring vehicle and tyre sounc

Coastby methods for tyreto-road
sound emissions

Vehiclelevel passhy noise limits
and test procedures

Core EU reference for market access and
labelling. Uses 1ISO 28580 for rolling
resistance and 1ISO 10844/ISO 13325 for
noise. Wet/snow grip procedures are
defined in R117 annexes (and referenced
by EU label).

Principal RR method used under UN R11°
and EU labelling; cornerstone for energy
use assessments.

Gomplementary to ISO 28580

Useful onvehicle method to correlate lab
RR to road conditions; supports reabrld
validation.

Reference track for UN R117 (tyre extern:
noise) and UN R51 (vehicle pdmsnoise).

Componentlevel tyre external noise
method used in UN R117 contexts.

Complements tyre external noise (R117)
with the vehicle system view; uses ISO
10844 tracks.

Capability/robustness tests; indirectly
relevant to safe use but not
energy/noise/wet grip metrics.
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Supports iruse inflation control,
preserving energy efficiency and safety;
mandated via EU 2019/2144.

. Tyre Pressure Monitoring System
U NEgEE NE, dAE (TPMS) performance/verification
Generation and collection of tyre  Emerging abrasion/particle method;

ISO 22638:2024 and road wear particles (TRWP)i NBf S@Fyid (G2 9dz2NB 71 ¢
a lab road simulator tyre wear emissions.

Relevant for C2/C3 endurance/high
speed/strength; complements R109 for
retreads.

UN Regulation No. 54 Com.mercial vehicle t.y.re approval
requirements (capability tests)
Ensures retreaded tyres meet
UN Regulation No. 108/  Approval of retreaded tyres (C1  safety/performance requirements
No. 109 and C2/C3 respectively) comparable to new tyres; important for
fleet use and circularity.

Determination of control and quality
criteria for the classification of reusable
lightweight vehicle tyres

Voluntary French standard on

AFNOR T4749
part-worn tyres.

Source: Own compilation.

6.2.4. Economic and market analysis with respect to the affected
energy system

An indepth economic and market analysis including technical parameters has been conducted
in Task 2 of this studysde Sections5.2 and 5.5 on general market trends and consumer
expenditure base data respectively).

A study aimed at assessing consumer understanding of the tyre label and informing potential
revisions found that most respondents considered it very or extremely important for the label
to indicate fuel efficiency, wet grip, snow grip, and ice grip (Giesen & Elsen, 2023). Among these
features, wet grig{safety)was ranked as the most relevamtith fuel efficiency in second place.
Externahoise levels were seen as the least important. Many consumers also expressed a desire
for the label to include information on tyre durabilif@iesen & Elsen, 2023)

Table6-4: Perceived relevance of information on current tyre labets consumers

% very important
lextremely
important

% not at all important 5-point

average

/not very important

1 26 AYLRNIFIY(d 62dAd R AYTF2NNIGA2Y |6 2dzi

Fuel efficiency 12.8% 64.0% 3.7
Wet grip 7% 75.6% 4.0
Snow grip 15.0% 63.7% 3.7

Ice grip 16.3% 60.0% 3.7
Noise level 26.1% 39.1% 3.2

How important would it be to you that this information is displayed on the tyre label?
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% very important

% not at all important Jextremel 5-point
/not very important importani/ average
Fuel efficiency 12.6% 64.2% 3.8
Wet grip 7.7% 74.4% 4.0
Snow grip 12.1% 67.3% 3.8
Ice grip 13.8% 63.5% 3.7
Noise level 23.2% 45.7% 3.3

3524  Source: Own table based on (Giesen & Elsen, 2023)

3525 While external noise is addressed by the tyre label, measures to reduce internal noise are
3526 implemented by tyre manufacturers based on the requirements of vehicle manufact{irers
3527  Stakeholders consultation, 2029)he technical description of internal noise reduction measures
3528 and its impact on endf-life management can be found 8ction7.3.6.3

3529 Itis unclear if endisers (private vehicle owners, fleet managers, etc. of ICE vehicles) purchase
3530 or utilise these internal noise reduction tyres or not. Stakeholders indicated to the authors of
3531 this study that endusers (replacement market) do not typically distinguish between internal and
3532 external noise. However, a study by the tyre manufacturer Hankook, noted that internal noise
3533 reduction was an important feature for electric vehicles due to the lower noise generated by the
3534 vehicle's drive train which makes noise from tyres more noticeable hence the measures taken
3535 by manufacturers to reduce th{dolan, 2024)A comparison of the influence of noise reduction
3536 tyres to the adoption of EVs in support of the electric transition would versus the challenges
3537 posed in enebf-life management would yield further clarity and inform regulatory measures.

3538 Anecdotal information also indicates that most passenger vehicle owners rely on the advice of

3539 service centres in the decision to replace their tyrkgress release from Apollo tyres in July

3540 2025 appears to confirm th{g\pollo Tyres, 2025 a survey of 1000 European consumers when

3541 choosing a replacement tyre brand:30 2 ¥ O2y adzYSNE F2ftt2¢ GKS (&NB
3542 18 % follow online expert reviews, P4 follow manufacturer advice or replace with the same

3543 tyre as originally fitted, while 1% follow customer review§.he same situation may not exist

3544 for C2 and C3 tyres as these are often part of fleets with professionals fawitliethe impact

3545  of vehicles tyres on fuel/energy consumption and hence its impact on the overall bottom line of

3546 urbantransport and freight orgasations.

3547 Questions for stakeholders

3548 T31: To what extent do consumers utilise internal noise reduction tyres after the
3549 first purchase of vehicles equipped with such tyres? Differentiate answers between
3550 ICE and EV if possible.

3551 T32: what typical share ofytre market sales are fleet operators ado a large share
3552 follow green procurement criteriar apply certain total cost of ownership metrits
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6.2.5. Relevance of material aspects for users

From a user perspective, safety of tyres is magotiable. Changes to materials used in tyres

Ydza G GKSNBF2NB SyadaNB GKAAZ YR YSSG GKS dzda SN2
stakeholders on different technical parameters in Task 2 indicate that rolling resistance and
durability/mileage are of medium to high importance across Cl and C2 tyres, and high
importance for C3 tyres. In addition, the retreadability for C3 tyres is stated of high importance.

If changes to materials result in lower rolling resistance, then this can reduce the fuel
consumption costs for users. The results from the consumer survey in the last section show that
there will be less willingness to compromise on wet grip performance (safety), however.
Improving durability is relatively easy to do by taking a durable rubber compound (some of the
cheapest tyres have high durability ratings), but this does not necessarily mean the tyre will
continue to have good performance (see magic triangle traffie in Section6.2.2).

Robust consumer preference daba attitudes of consumers to alternative tyre materiaie

scarce. The most relevant study proposes an acceptance model (not a survey) and concludes
that there is no specific market pull for alternative tyre materials yet; acceptance hinges on clear,
credible sustainability information and maintained safetgd functionality, with labelsor
certification likely to play a decisive rq/urster & Schulze, 2020)

In discussions with manufacturers during this study, one mentioned that there was no consumer
demand for different material compositions, while another mentioned that market demand
outstripped supply as soon as they brought a tyre to market with high performance and high
sustainable material content. This demand was driven by fleet owners and OEMs interested in
reducing the environmental impact of their operations.

Instead of an energy labelhe U.S. National Highway Traffic Safety Administration (NHTSA)
appliesthe Uniform Tire Quality Grading System, which informs consumers on $afstgrip)

durability and temperature resistance of their tyres. Durability is measured thrdooghdwear

where tyres are measured against a control tyre based on driving 7,200 miles in a convoy around

a 400 mile loop. Itis arelative index, whéraa n n ¢ 3IANI RS Aa (GKS ol AaStAYyST
last approximately 3 times longer under the same conditionsowever, tyre lifetime is
extrapolated based on how worn the tyre is after the test circuit, so is not guaranteed.

There is no Ethandated durability metric on the label (e.g., standardised treadwear/mileage

rating). Any durability claims are voluntary and unstandsdli Taking the same approach for

the EU has not yet been done, a8 sy R NRAaSR YAt SIF3IS GSadAiay3a |
climates/roadds difficult, has highest cost and variability Once abrasion/durability tests are
standardised under the test standards of Euro 7, the EU could consider adding a treadwear or
particle-emission class to the EU Tyre Label in a future revision.
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Questions for stakeholders

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

T34:is there demandrom consumers/fleet operatorfor durability orinformation

on lifetime or abrasionon tyresin the EP

T35:is there evidence of consumer demand for sustainable matefgats

willingness to pay premiumsy preferences for certain ways to share this
information (e.g. metrics, label)?

6.2.6. Analysis of the energy consumption in the use phase

Building orSection6.2.16 KA OK RSaONAROGSR (KS AYLI OG 2F (eNBa
this chapter analyses the direct energy consumption attributable to the tyre during the use

phase. Rolling resistance clearly influences fuel and energy consumption; however, quantifying

the resulting fuel/energy loss is complex because it depends on several additional factors
(vehicle mass, speed profile, road gradient and surface, ambient conditions, powertrain, and
driving behaviar). Nevertheless, studies such asFontaras et al(2017a)and Blémer(2022)

provide useful indications of the dynamics at play.

Fuel demand (fuep required to overcome rolling resistance can be determined by means of a
straightforward energy equation. The equation is dependent on the rolling resistance coefficient

(RRC), the vehicle weight (@icd, the gravitational force (g) the vehicle speed (v) and the

efficiency of the drivetrain' @iveranl WA ®H XN ®n6 F2NJ L/ 9 FYR wndcpXnd
(Blomer, 2022). The equation belovshows the correlation.

Equation6-1: Increase in fuel consumption depending on rolling resistance and speec
a passenger car with ICE (1.500 kg).

Bog, 1 Poat &

Bl CYSRTSS

For passenger cars an increase in rolling resistance by 10 % would yield an additional fuel
demand of 0.8.2 %3* Doubling the rolling resistance (e.g. from 6 N/kN to 12 N/kN) could

33The product category rules for tyres (2022) specifies an efficiency of 0.81 for electric vehicles
34 Assuming a passenger car weight of 1.5 tonnes and an increase in rolling resistance from 8N/kN to
8.8N/kN. Fuel consumption of a passenger car was derived from litergfimetaras et al., 2017a)
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increase the fuel demand by >15 #gure6-7 pictures the relationship between increase in
rolling resistance and fuel consumption for a passenger car.

rolling resistance N/kN
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Figure6-7: Impact of rolling resistance on fuel consumption

Fontaras et al(2017a)found that higher RRyres andimpacts frompavements may increase

fuel consumption by about 128 % whilea LISOA I f WwWQf 2¢ NRffAy3a NBaAa

electric vehicles may lead to a 20 potential reduction in fuel consumption

EV powertrains are more efficient than ICE. That means a larger fraction of the battery energy
reaches the wheelsand the rolling resistance losses correspotal less upstream primary
energy than for ICEdowever the tyre level rolling resistances the same for a given mass,
speed, andRRCEVs are typically heavier due to batteries. Higher mass increases rolling
resistance force and thus energy per km attributable to tyres, all else equal. This can make
tyre-related energy a larger share of traction energy in EVs at lower speeds adreynamic

drag is smaller

Section5.4.1.3gives an overview of the market trends relating to the energy label and rolling
resistance coefficient.
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6.2.7. Interaction mechanisms between ErP and the affected energy
system

A description of the physical and chemical mechanisms establishing the relationship between
vehicle tyres and the overall vehicle have been addressed in subsequent sections of this chapter
(seeSections5.2.7and6.2.8). Further information may be added after online consultations and

the first stakeholder consultation in Brussels.

6.2.8. Quantification of environmental impacts during the use phase

As part of the preparatory study, a mapping of available data in 86 studies available in the
literature was made to identify relevant studies by tyre type (C1, C2, C3, motorcycle, bicycle or
other). This has been undertaken to support developing a Product Environmental Footprint
approach to quantify environmental impacts in Taskndl willbe supplemented by additional

LCA information through the stakeholder consultation. This section therefore provides some
indicative information from single LCAs, but does not try to capture all relestadtesat this

stage.

Research by Piotrowska et al., based nh @A, found that the highest environmental impact of
car tyres occurs during their use phase and is directly relatetdwehicle fuel consumption
(Piotrowska et al., 2019)
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3655 Their methodology included Edodicator 99, cumulative energy demand (CED), and
3656 Intergovernmental Panel on Climate Change (IPCC) assessment methods. The impact categories
3657 ARSYUGATASR lifdxiRaeipreseftetl inibaloNS Q a

3658 Table6-5: The share of impact categories in the care life cycle (relevant impact categories)

Impact category® Contribution %

Life cycle (total) Production Use Recycling
Carcinogens 0.981 12.309 0.001 2.232
Respiratory organics 0.013 0.019 0.012 0.190
Respiratory inorganics 21.712 40.431 20.077 12.263
Climate change 9.247 14.754 8.766 6.353
Radiation 0.002 0.022 0.000 0.000
Ozone layer 0.000 0.003 0.000 0.006
Ecotoxicity 0.149 1.842 0.000 0.006
Acidification/eutrophication 2.089 3.024 2.008 1.917
Land use 0.126 1.573 0.000 0.000
Minerals 0.007 0.100 0.000 0.939
Fossil fuels 65.675 25.922 69.137 77.337

3659 Source: (Piotrowska et al;; 2018)ost relevant categories across entire lifecycle or lifecycle stage marked orange.

3660 As noted inSection 6.2.1, the environmental impact of vehicle tyres is predominantly

3661 O2y OSYyidNI SR Ay i K Slifedzil§ withlompattiveymindr Kodtridudeds R dzO i Q &
3662 from the manufacturing phase. This is primarily due to the fuel consumption required during

3663 vehicle operation. The study further found that among all the procease$sed, natural gas

3664 extraction had the most significant impact in this category, accounting for 100 percent of the

3665 harmful impacts in the use phase and 96%84across the entire tyrédife cycle Additionally, the

3666 extraction of natural gas (35.1%) and oil (34.8%%) were identified as major contributors to

3667 environmental degradation and can be considered key hotspots in the fossil fuel extraction

3668 category during the use phase. Other notable contributors include hard coal extraction (13.28

3669 %), crude oil at 42.6 MJ/kg, and general fossil fuel extraction @Z®iotrowska et al., 2019)

3670 Thereferencedstudy identified natural gas and oil extraction as hotspots for fossil fuel impacts
3671 in usefor an ICE vehicld-or EVs, the electricity generation pathwagtermine how large the
3672 share of fossil fuel related impacts ar& cleaner grid reduces éke impactsa coal or gas
3673 dominated grid sustains them. Managing charging (e.g., using renewable tarifged?V)can
3674 therefore reducethe fuetrelateduse phasempacts

3675

35 Relevant impact categories for the use phase are in bold.
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3676 1003
3677 Figure6-9: Results of grouping and weighing of environmental impacts for the processes
3678 connected with the extraction of fossil fuels involved in a car tire life cycle.
3679

3680 A comprehensive literature review by the researchers Dong et al. (2021), supports these
3681 findings. Impacts related to transportation are generally negligible and are therefore omitted
3682 from most studies. In terms of environmental impact, the literature review indicates effects on
3683 impact categories outlined imable6-6 below based on the analysis of a single passenger

3684 tyre. Averages are provided as well as data ranges due to the different methodologies, and
3685 allocations used in the LCAisshould be noted that these values pertain to passenger ICE vehicle
3686 tyres. An analysis of tyres designed for EVs would likely show different environmental impacts
3687 due to differences in manufacturing and more especially in the use phase (based on the grid mix

3688 of the electric energy source).
Pt

3689 Table6-6: Environmental impacts of a passenger car tyre.

Impact Productio | Transpor Endof-life
. Use . Total
category n tation (recycling)
0.28 0 2.4

-0.083 2.6

Climate change

13.1744.8 1525 532800 4205 5648435  KgC@eq

0.17 0 2.1 -0.063 2.2 Pt

Acidification '0'8_129; 0690131 0.543.13 '0'890%% 2134  KgS@eq

Eutrophica 0.17 0 2.1 -0.063 2.2 Pt

tion 0'8?04371 0.0021  0.060.46 '%95’55’5 0.390.48  Kg PGeq
0.001 0 0 0 0.001
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Impact Producno Transpor Endof-life
Total Unit
category tation (recycling)

Ozone 5.6E06C 1.8E07¢ 3.1E04 ¢ 3.1E04¢ KgCFC
depletion 6.9E06 1.9E07 3.3E04 3.3E04 1lleq

Source(Dong et al., 2021)
6.2.8.1. Contribution of vehicle tyre wear to microplastic emissions

Tyres are one of the largest sources of microplastic emissions (particles ranging from 1 to
pXnnn >Y03X 0O02dzydAy3a F2NI LG €SIFadG op» 2F 6t Y
suggest that their contribution may be as high as 8@3lechaskiel, Grigoratos, Mathissen, et

al.,, 2024a) It is estimated that between 0.36 and 0.54 million tonnes of microplastics are

released from tyre wear annually across Eur@Beucard et al., 2025; Giechaskiel, Grigoratos,

Mathissen, et al., 2024bAccording to Kole et al. (2017) per capita tgexived microplastic

emissions are estimated to range from 0.23 to 4.7 kg per year, with a global average of
approximately 0.81 kg/year. These emissions are notably higher than those from other sources

of microplastics, such as aircraft tyres%2, artificial turf (1250 %), brake wear (8o), and road

markings (3%6)(Kole et al., 2017)

Additionally, tyre wear contributes to particulate matter pollution. For R fparticles smaller

GKFY mMn >Y0X Al Aa SadAvYl i 8§B% df totaliemidédris, Rvithi NI y & LI2
tyre wear responsible for approximately¢®l % of that share(Giechaskiel, Grigoratos,

Mathissen, et al., 2024blor PMothere is a large uncertainty in the emission factor. Emission

factors range between 0.3 % and 10.0 % of the total tyre rf@sarbouillot et al., 2023)

The level of tyre wear emissions is influenced by numerous variables, including tyre composition,
vehicle characteristics, road surface properties, environmental conditions, and driver behaviour.
Recentreview studies by Giechaskiel et al. (2024) based on approximately 300 measurements
report a mean tyre wear rate of 110 mg/km per vehicle, or 68 mg/km per tonne for passenger
cars. PM @particulate matter with a diameter of less than i) emissions were found to
range from 1.4 to 2.2 mg/km per tyre. Furthermore, particle number emissions were observed
to be on the order of 10 particles per kilometre per tyréGiechaskiel, Grigoratos, Mathissen,

et al., 2024a)

The study further examines the environmental fate of tgerived microplastics. Reported
concentrations of tyre particles in soil near roads are typically around 10 mg of tyre per gram of
soil (mgredsoi), though levels can reach as high as 158.&dgsei. These concentrations are
influenced by factors such as traffic intensity, road surface type, vehicle speed, and the presence
of drainage and runoff systems. Additionally, accumulation at roadsides and in runoff is affected
by the number of dry days prior to rainfall. A significant portion of tyre wear particles initially
settles on the road surface and can be transported directly into surface waters through road
runoff, with concentrations averaging around 50 mg of tyre per gram of runoff(gtuno),

and ranging from 10 to 150 m@J/grnori (Giechaskiel, Grigoratos, Mathissen, et al., 2024a)

Alternatively, tyre particles can enter surface waters indirectly if runoff is first directed to
wastewater treatment plants. Only a small proportion of tyre wear becomes airborne, although
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some studies estimate this to be as high a®/4.00f the airborne fraction, approximately 34%
has been found to eventually reach the oced@echaskiel, Grigoratos, Mathissen, et al.,

2024a) Figure 6-10 below illustrates the various pathways through which tyre particles are

released into the environment.
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Figure6-10: Modelled source, release, and transportation of tyre particles in the

As outlined in the impact assessment for the Euro 7 Reguldihh Regulation 2024/1257,

environment

2024) nonexhaust emissions, including microplastics, are expected to account for up to 90
percent of all particles emitted by road transport by 2050. This trend is primarily driven by the
anticipated reduction in exhaust emissions resulting from vehicle electrification. These non

exhaust emissions are to be addressed through the wotlwofUnited Nationsvorkinggroups

(the GRPE and the GRB®hich is developing tyre abrasion limits based on stdtthe-art
methodologies. In the event that uniform provisions on tyre abrasion limits have not been

adopted by UN WP.29 by 1 July 2026 for C1 tyres, 1 April 2028 for C2 tyres, or 1 April 2030 for
/| 2YYAaaArzy aKIlff¢
reducing microplastic emissions to the environment by 30 percent by 2030. The development
of this delegated act will also consider the specific characteristics of vehicles equipped with

/o GeNBaz G(GKS

traction batteries, including plugn hybrid and battery electric vehiclgsurther insights on tyre
abrasion can be found iBection7.3.3.60f this study.

6.3. Endof-Life behaviour

6.3.1. Product use &

Tyre lifetime is shaped Hyoth technical specifications and how they arged and maintained

lifeme

R2 LI I

RSt S3t

A more detailed assessment of the technical lifetime of tyres in terms of mileage and in relation
to tread thresholds is given Bection0.
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It is challenging to specify tyre usage data in terms of time, as this largely depends on how
frequently vehicles are driven by their owners. Additional complexity arises from factors that
are beyond the control of consumers, such as road conditions (potholes, curbs, and surface
guality) and weather conditions such as ice, snow, and rain. Available data suggests that tyres
on passenger vehicles are typically replaced after five to eight years, regardless of the distance
travelled. It is important to note, however, that agelated degradation may begin to occur
after four to six years, even if the tread depth remains within legal limits. This degradation can
lead to consumeinitiated replacement based on safety concerns.

Steering axle tyres, which support the front of the vehicle where the driver and passengers are
seated, experience different stress patterns compared to rear axle tyres. Rear tyres typically
bear variable loads depending on the weight and frequency of freight carried, which can
significantly influence wear rates and replacement schedlliéstime is negatively affected by
under-inflation, whichincreases carcass flex, heat buiid, and abrasion, shortémgservice life

and undermiing the efficiency gains users expect from loglling-resistance designs. Urban,
stop-start cycles with frequent acceleration and braking increase mechanical abrasion relative
to steadymotorway use; heavy loads and high axle stresses do the shisisg 3PMSF winter
tyres in appropriate conditions avoids excess wear, noise, and efficiengsicts when
temperatures rise.

Light commercial vehicles (classified as C2), which are commonly used on urban and regional
routes, are exposed to similar operating conditions as passenger vehicles. However, their
commercial nature often results in more frequent ugéear rates of tyres of these vehicles are

also increased due to frequent start/stop dynamitst Stakeholders consultation, 2025)

In heavyduty fleets, tyre lifetime is maximised by managing the casing as dil@thasset:
steer and drive axles experience different wear mechanisms, so rotation strategies and
axlespecific selections matter, and retreading (under UN R109 requirements) can extend
service across multiple lives when casings are well maintained.

6.3.2. Repair and maintenance practices

In most of the EU, tyre repair and maintenanege carried out by consumers in
local/neighbourhood tyre repair and maintenance centres. While some-useds indeed
undertake these repair and maintenance activities directly, tresanecdotal indications that

this is on the decline and are more often undertaken during routine maintenance or in vehicle
repair centres. Typical repair and maintenance actions are described below:

1 Regular checks on tyre pressurkhis activity is recommended to be performed by end
users at least monthly and before long trips. In most jurisdictions, this forms part of
driving license trainings. As mentioned Section6.2.1Error! Reference source not f
ound, tyre pressure has an impact on fuel consumption. Over or uimdiated vehicle
tyres distort the section of the tyre meant to have contact with the road and hence has
a direct impact on frictional forces and rolling resistance. Gwiation cause increased
wear specifically to the centre tread of the tyre due to the abovementioned increased
contact with the road surface. A decrease in tyre pressure increases rolling resistance
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and hence fuel consumptiol . St I @y SK SiéG | f &3 H nTheseffect{ & y I ]
of pressure on rolling resistance is reportedly not linear with deflations of 0.3 bar
causing increaseds fuel consumptiorof 6%, while deflations of 1 bar causing increases

of 30%(Fontaras et al., 2017b)

Figure6-11: Tyre deformations in a) low pressure, b) high pressure, c) proper pressure

9 Tyre rotation:This isa scheduled maintenance activity intended to equalise tread wear
across all tyres, thereby helping to achieve the expected service life. Front tyres typically
exhibit accelerated wear due to steering inputs and the higher static and dynamic loads
they carry. Periodic rotation distributes wear more uniformly across the set, which can:

o Extend aggregate tyre life and allow coordinated replacement of all four tyres
rather than staggered, piecemeal replacement.
o Maintain lower rolling resistance by avoiding uneven wear, thereby reducing
fuel consumption and associated operating costs.
0 Preserve predictable handling characteristics and contribute to overall vehicle
safety.
Typical service practice recommends rotation at intervals of approximately 6 months or
8,000;13,000 km(Fixter, 2025)OEMs specify rotation intervals and patterns in vehicle
documentation; those specifications should take precedence for a given model and tyre
configuration. Proper tyre inflation and wheel balancing are necessary complementary
measures to realise the efficiency and safety benefits of rotation.

9 Tread depth and wear inspection: In most jurisdictions, the minimum tread depth of
vehicle tyres are regulated and checked. In Germany for example the legally minimum
tread depth for passenger vehicles is 1.6mm. Drivers Inspect visually for uneven wear
patterns, bulges, cuts, and embedded objects in tyFaster, 2025; Underwood, 2021)

The impact of rolling resistanamn fuel consumptionis discussed irSection6.2.1and

6.2.6. Tread depth affects rolling resistance and by extension fuel consumption. This
relation is explained by the 0 f f SR WaAOKSt Ay C2NXdZ I Q F YR
CR = CR (1-0.0224 * (Hn)), where CR is rolling resistancey iISRolling resistance with

full tread, H is tread depth at the start (new tyre), and h is the current tread depth
(Blomer, 2022)

1 Wheel alignment and balancing: While this is not performed directly on vehicle tyres, it
is mentioned due to its impact on the product. Wheel balancing and alignment is
performed on the steering and wheel assembly of vehicles during routine maintenance
or when misalignment between steering and driving direction is detected by the driver.
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Misalignmentof wheels lead to uneven wear of tyres. Besides significant safety
concerns, unevenly worn tyres may negatively affect fuel consumption.

Other maintenance such as visual inspections, regular cleaningaetcrather basic and
intuitive. They are not significant to fuel consumption and environmental protection and are
therefore not mentioned here.

6.3.3. Collection rates

Tyres are covered by extended producer responsibilagislation in 22 member states,
implemented via nofprofit producer responsibility organisations (PROs) that levy management
fees on new tyres placed on the market, calibrated to system cost

To give some country examples:

1 Belgium operates an EPR system for tyres via the national PRO (historically Recytyre).
I OF RSYAO YR aSOiG2N) a2dzNDOSa NBLR2NI GKI G

. St

1002¢ Ay aSOSNIf @SINEX gKAOK OFy 200dzNJ 6KS)

market in previous years and/or flows from neighbouring countries, rather than
indicating morethan-total performance in a single ye@Winternitz et al., 201P Recent
PRO reportingtates figures of 8% collectiorin 2024(RECYTYRE, 2024)

1 In Italy, the PR&copneus has met or exceeded its annual collection targets in recent
years. For 2024, Ecopneus reports achieving over 100% of its 150,000 t target; treatment
shares are reported at approximately $@material recovery and 48 energyecovery
(Ecopneus, 2025).

1 InEstoniaresidents may dispose of up to eight passenger car tyres at municipal waste
stations; acceptance conditions and site coverage are facilitated for tyres covered by the
Producer Responsibility Organisation MTU Rehviringlus. In practice, the free acceptance
thresholds apply to household quantities, while larger commercial volumes use
contracted collection channe(®1TU Rehviringlus, 2025).

1 Germany follows a fremarket model (no national tyre PRO/EPR), with ELTs managed
by private collectors and recovery operators across material and energy routes.
Household and smallolume ELT disposal is available via municipal recycling centres
(e.g., BSR sites in Berlin), subject to local conditions and fees. The ZARE initiative brings
together certified ELT disposal companies and promotes compliant, professional
recovery across the country, with listed partners operating at multiple locations.

In Europe, ELT collection and treatment raaesreported to behigh. ETRMA reports a current
treatment rate of about 9®6 across Europe, with approximately 3.9 million tonnes of ELTs
generated in 2024ETRMA, 2025bln 2019, around 3,500 kilotons (kt) of enétlife tyres (non
reusable, discarded tyres) were generated in the EU. Of this totelp mderwent material
recovery, 40% were processed through energy recovery, and approximalelyere either
stockpiled or categdseR | & W dETRNMA2 20100

In July 2025, the ZARE initiative released a statement asserting that ELTs are increasingly being
exported out of the EU to third countries with potentially unsustainable ELT management
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3868 (Reifenpresse, 2025The orgarsation asserts about 280 % of ELTs were lost to recycling in
3869 this way in 2023; data for 2024 and 202%re not yet availableAccording to a stakeholder

3870 interviewed for this study, a reason for this is that some-esdrs do not want to pay disposal
3871 fees and hence dispose of ELTs illegally (e.g. through illegal landfilling or buiishg)
3872  Stakeholders consultation, 2025)

O

3873 Ly GKSANI wnup 9! wSOe Of SNIofmissibnyfobah $hé éxgolt of 9 dzw L /
3874  unprocessed and shredded tyres from the EU, pointing out that many of these are either being
3875 landfilled or entering dubious treatment operatiof&uRIC, 2025a)They see the proper

3876 implementation of the revised WSR as essential to stop ELTs from being sent abroad for
3877 incineration in facilities that do not meet with EU environmental standards. In response to this
3878 call for a ban, ETRMA published a position requesting that the waste hierarchy be respected as
3879 far as possible to enable4gse and mechanical recycling, taking into account the fact that there

3880 s not sufficient treatment capacity in Europe and outlet markets are necessary for a functioning
3881 recycling market (or at least until outlet markets for recyclates can be established in the EU)
3882 (ETRMA,20258) . 20K 9¢wa! YR 9dzwl/ adzLJL2 NI GKS 9 dzNR
3883 Waste Shipment Regulation relating to waste exports only being allowed for documented

3884 equivalent treatment facilities, however, it appears that better implementation is needed.

3885 According tolTyre and Rubber Recyclir®p0,000 tons of tyres were imported from the UK and
3886 the EU to India between April and November in 2038ott, 2024)in 2019 AECOM reported
3887 427,640tons of exports from the EU to India 20{Braithwaite et al., 2021)t is claimed that

3888 1015: 2F G(GKS&aS I NB NBdzASRY gKAfS (K&coBae4d Sy idSNI
3889 Videos of this kind of informal pyrolysis process in India show heating of tyres in a rotating kiln
3890 using firewood to produce tyre pyrolysis oil and carbon black, in what appears to be an incredibly
3891 toxic and polluting process, with zero regard for health and s#fetyhile the Indian authorities

3892 have now released standard operating procedures for pyrolysis faci{i@@estral Pollution

3893 Control Board, 2024)t cannot be expected to achieve compliance immediately, given that this
3894 targets formal facilities and some 757 plants were identified by the authorities in 2022
3895 (Upadhyay, 2022(for comparison it is estimated that around 3 to 5 higleh tyre pyrolysis

3896 plants are operating in the EU).

3897 Questions for stakeholders

3898 T36: Are tyre collection rates for C1, C2, C3 the same? Are the collection
3899 rates/pathways for bicycle, motorcycle, agricultural, industrial andtudfroad tyres
3900 similar?

36See example herettps://www.youtube.com/shorts/hi7jmN3uQu0
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6.3.4. Estimatel secondhanduse, fraction of total and estimated
second product life (in practice)

6.3.4.1. Retreading

Most tyres will be replaced at EoL with new tyres, this is particularly true in the passenger vehicle
segment. However, in larger vehicles such as trucksasds an EoL tyre can also be replaced
with a retreaded one. In retreading practia@worn tyre tread of a used tyre is replaced with a
new tread, thus extending the life of the ty@n the same carcass (s&ection7.6.1.2for
technical details)According to ETRMA, truck tyres are designed to be retreaded up to three
times.In the EU at present, only small amounts of van tyres have been stated asdieagled.
Generally, in the EU today, it is more economical to manufacture new tyres for this tyre class
(C2) than to retread thefi. In the past, passenger car tyres were also retreaded, especially for
winter tyres. Today, thigractice is rare in Europe but is still seen in some low and middle income
countries(Stakeholder SR7, personal communication, 2025 2024)

In a comparisonfthe kilometrage oflifferenttyres,(Mugnier et al., 20163pecifesthe lifetime

of a low budget truck tyre imported from Asia as 120,000 km as compared to 220,000 km for a
premium truck tyre. The latter can be retreadi(depending on the source) either up to two or
additional times, providing a comparable performance in each cycle and a total lifetime of about
660,000 km

Information provided by stakeholders in interviews and submitted feedback indicates that while
an active market for retreaded C3 tyres exists, C2 and C1 tyres especially do not have the same
due to the presence of low02 &4 i -WHI Y I ENLA 2y (GKS 9dzNR LS|y
segment of C3 tyres have an economic incentive to undertake retreading given the high cost of
C3 tyres compared to othe(3ruckersreport, 2013)

According to(Rojas, n.d,)retreading represents approximately 26 % of the 18.3 million truck
and bus replacement tyres (TBR) sold in Europe and cgraramg countries/regions. Though

tyre retreading is practiced for trucks in the EU, ETRMA statistics show that it is decreasing.
Whereas in 201 close to 5.5 million truck tyres were retreaded in the, El2022 numbers

were down to only around 4.29 million units. The market share of renewed truck tyres is steadily
falling in Europe; from 34.2% (2012) to 20.1% (2022) (AZuR, 2023)Though a decrease in
statistics is observed above for tyre sales between 2019 and 2020, in the case of retreading, the
decrease is consistent throughout the 262020 period and probably not tied with the COVID
pandemic.

37 This statement is validspecially for replacing the old tyre witbss expensivbudget tyres, often with
alower quality in comparison to retreadexhes Howeveryetreaded tyres are significantly less expensive
than A brandtyres, as explained further in the section.
381n 2007 there were 5.81 million trkdyres retreaded.
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Ownership Premium tyres with higiguality casings command higher purchase prices due to
their construction and mulkiife potential. Manufacturers who retread tyres in their own plants

are also interested in purchasing or ownioigretreadabletyres. In the vast majority of cases,
tyres are sold to dealers, and the end customer (an individual or a company) who purchases
them ultimately becomes the ownefFor third party retreaders the truck user has an interest to
buy a premium tyre as they get a good price from the independent retreafRetreader
Interview, personal communication, 7 August 2025)

While a customer typically owns thdires, exceptions exist in spedsdd service models. In

fleet and longterm leasing, the leasing company often retains ownership oftytnes and is
responsible for their maintenance and disposal. Similarly, in the commercial transport and
aviation sectorstyres are frequently leased from the manufacturer or a service provigesuch
models, the tyre ownemaintains and handles all servicing, including retreadingich
increases the likelihood of tyres retreading. In case of tyre leasing when the manufacturer sells
kilometrage and not the trye, the manufacturer has an interest to make the tyre retreadable as
often as possible so that as little material as possible needs to be invested. The model is popular
with C3 tyre manufacturers that do their own retreading but also with leasing companies (part
of the fleet managementjStakeholder Interview SR8rsonal communication, 2025)

Estimated second product life

The estimation of second product life for retreaded tyres is based on stakeholder feedback
received from industry and will be further refined in further consultations. Information provided

is presented in an average format. It is also challenging to specifically state product life in years
as is normal in preparatory studies due to different driving habits and use cases of vehicles.

Table6-7: Typical retread limits and mileage ranges of-CB vehicle tyres (retreaded)

Tyre cateqor Nos. Of possible | Second prodat Second product life
y gory retread cycles life (km) (years

Tyres designed for passenger

cars (C1 tyres) 1 RO000: i
Tyres designed for light

commercial vehicles (C2 tyres) ! glEs® €
Tyres designed for heavy 5 270.000 2

commercial vehicles (C3 tyres)

Source: Own table based on stakeholder feedback.

Questions for stakeholders
T37: Stakeholders are asked to assess the information provided in Tabén@
confirm their agreement or provide further information if necessary.
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Barriers to retreadingof passenger tyres (C1)

Itis evident from the preceding sections that C3 tyres are more likely to be retreaded. This trend
is supported by clear economic incentives, established industry practices, and broad user
acceptance. In contrast, although the retreading of passenger tyres is both legally and
technically feasible, it does not appear to be commonly practidadther discussions on
challenges linked to retreadability of tyres including their design and other aspects influencing
development of tyres within the EU as well as description of the process itself, can be found in
Section7.6.1.20f Task 4.

N. B.Retreading aspects will be extended/updated following the October stakeholder
meeting.

Questions for stakeholders

T38: aremarket conditions the key limiting factor to increasing retreading, or high
rejection rates non compatibility of tyres for retreading processéa/hich factors
lead to unusable tyres for retreads the most?

T39: is there strong evidence thatteeads meet the same functional performance
on rolling resistance, durability, wet grgmd noise? What tolerance bands are
usually applied?

6.3.4.2. Partworn tyres on the consumer marketnd informal reuse of
ELTs.

The use of parworn tyres (reused tyres without undergoing retreading) is legal in some EU

Member States albeit under stringent standarasi{icle and tyre legislation do not explicitly

ban the sale or transfer of tyres from one vehicle to the other). Effectively the tyre must conform

G2 Fff adlFryRINRAa oal FSihez LISNF2NXIFIyOSs GNBIFIR R
worthiness requirements. Some tyre manufacturers recommend the replacement of tyres at

tread depths higher than the legal limit of 1.6mm (usually 3mm and 4mm for summer and winter

tyres respectively, based on guaranteed best performance), which also generates potential

supply for these tyreOther sources may be, for example, caused by natica#fi¢ lawns that

request toreplaceby axle, even if only one tyre is bad.

Second hand tyres for fese are legally usable and hence attractive for resale, but this market
is not regulated or controlled making data hard to come(bgt Stakeholders consultation,
2025) The Tyre Industry Federation estimates around 5 million, dvold¥ all tyres purchased

in the UK are in the pawvorn category(Lowe, 2022) In discussions with stakeholders on part
worn tyres thus far, one manufacturer was able to provide rough information that
approximately 1 in 5 used tyres collected are viable feage coming from tyre replacement,
while 1 in 20 have 4mm of tread left. Collecting suclusable tyresrnvolves EPR schemes and
a lot of actors making it challenging to acquire these tyres. @ihénition of and vocabulary for
EoL tyreslso does not support this practiae Europe
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The UK has the clearest rules currently, unéiee Motor Vehicle Tyres (Safety) Regulations
1994 RPart-6 2 Ny G @ NBa Ydzad hwd @ kle&)Rcarytan-madk, have at

least 2 mm tread across the full breadth and circumference at the point of sale, and be free of
structural defects; an inflation test is also required.French voluntary standard specifically

I RRNBAaaSa alLlySdza -harsl tyldy: [FNOR Z28. It definSsCamyiHRoint
inspection and traceability framework for the reuse of tyres, covering items such as visual
integrity, bead/heel condition, carcass integrity, airtightness, regulatory markings, tread
condition, and storage requirements.

The ESPR could set harmonised minimum requirements to enable the safe placing on the market
of secondhand tyres (parworn and retread), rather than leaving this to uneven national
practices. Today, tyres removémbm the vehiclemay generallybe classified as waste; while
safety is assessed at vehicle inspection, there is ntet#) conformity framework specific to
re-use, and national controls on pantorn tyre resale vary. As a result, collectors and traders
may reintroduce tyres to the market under heterogeneous criteftee DPRcould play a role

here to record tyre identity and lifecycle events (placement on market, rotations, repairs,
retreading, measured tread depth at removal), thereby discouraging premature removal and
enabling verification that reise meets safety thresholds.

Informal reuse of ELT in other applications in the EU currently is on the-srakldl level in
domestic and rural settings. Common use cases include gardening, playground installations, and
decorative functions. While there is no specific legislation against this practice, concerns of
chemical leaching, breeding sites for insects, structural instability under cyclic loading, etc,
potentially outweigh the environmental benefits as a result of extended product use in this way.

CdzNII KSNXY2NB>X 9! fSAAAf-l0AZFEQ LINKR gNHSENVEEE 2FTKa

investment in ELTs recycling and retreading this prioritisation is needed to ensure the supply of
ELTs to these facilities to ensure that they have the critical volumes needed to maintain
operations and achieve profitability.

Stakeholder questiaon

T310: would more harmonised rules ongse of tyres across Europe be supported?
Could the DPP support1ese marketdo move into a more controlledafer
approach?Do you have any indications of tkbareof partworn tyres in the EU

(tyres reused without retreading)

6.3.5. Best practice in sustainable product use (ersgr
perspective)

This subsection synthesises easkr practices that support safety, lower environmental impacts
in use, and longer tyre lifetimes (sasoSections5.2.8 6.3.2 6.3.3 6.3.4).

1 Driving and operations: Maintain moderate speeds; avoid harsh acceleration/braking
and sharp cornering; avoid kerb/pothole impacts; respect axle load limits.
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4035 1 Maintenance: Keep tyres at manufacturgrcommended pressures; perform periodic
4036 rotation per OEM guidance; inspect tread and wear patterns; ensure alignment and
4037 balancing.

4038 1 Compliance with takéack: Use authorised collection channels defined under national
4039 EPR schemes; avoid informal disposal routes; request documentation when ELTs are
4040 collected.

4041 1 Seconéhand and retreads: Where pawtorn tyres are permitted, ensure conformity
4042 with national requirements (e.g., marking, residual tread at sale, structural integrity).
4043 Retreads must comply with UNECE R108/R109 and can reduce cost per km in suitable
4044 duty cycles; fleet policies should prioritise casing management.

4045 1 Procurement levers (fleets): Specify casing quality and retreadability; evaluate total cost
4046 of ownership across first and subsequent lives

4047 Consumer behaviour strongly influences yw&se emissions. In an LCA covering a 50,000 km
4048 tyre lifetime, variations in how people drive and choose tyres altered environmental impacts by
4049 roughly a factor of 1.€2.1 (Hennequin et al.,, 2023)Encouraging smaller vehicles and
4050 fuel-efficient, longlasting tyres can deliver substantial {ggcle benefits. Behavioural shifts
4051 focused on tyres alone can reduce impacts by abolfdr human toxicity and up to 26 for

4052 climate change.

4053 6.4. Localinfrastructure

4054 6.4.1. Energy

4055 Local infrastructure in terms of energy refers to its reliability and availability to ensure the
4056 functioning of the product under investigation. However, given this particular product group
4057 does not require direct inputs of energy as envisioned by the MEErP methodology, this section
4058 of the report is not applicable.

4059 6.4.2. Installation

4060 The installation of vehicle tyres involves at&di  3S LINRP OSaay (GKS Ayadlffl (
4061 G2 | YSGFrfEEfAO NRY |yR adzomaSldsSyate AyadlfttAiy3
4062 assembly. In its recommendations to customers, the manufacturer Continental tyres elaborates

4063 on the dangers of mounting tyres on rini€ontinental, 2025b)The firm recommends that

4064 mounting should be done by qualified service professionals with appropriate tools due to

4065 dangers such as accidental slips from the tyre & rim combination from pressurised air.

4066 In Europe, most endsers change their tyres and wheels at professional car workshops, tyre
4067 service centres, or auto repair shops. Memberships to automobile clubs such as the Allgemeiner
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Deeutscher AutomobiClub (ADA®) enables calls to a qualified technician when members
encounter a burst tyre while in transit. The use of such professional services also provides the
opportunity for routine maintenance and repair activities on tyres. While some customers do
undertake DIY repairs and replacement of tyres, the number is relatively low and decreasing due
to the electronics involved Tyre Pressure Monitoring Systems (TPMS) and safety concerns.

6.4.3. Physical environment

This section is therefomeot applicable to this product group

6.4.4. Telecom

This section is likewig®t applicable to this product group

6.4.5. Water

This section iaot applicable to this product group the use phase.

6.5. Recommendations g&reliminaryconclusions Task 3

6.5.1. Refined product scope from the perspective of consumer
behaviour and infrastructure

Based on the findings detailed in this chapter of the study, the product scope from consumer
behaviour and infrastructure is unchanged from the categories outlined in Task 1. The diverse
use cases of C1, C2, and C3 tyres mandates that they be maintained as categories for further
examination and analysis under Task 5 of this of this report andupdd the formation of base

cases.

In terms of retreading, C1 tyres appear to be the least product likely to be retreaded at the first
product life, followed by C2 tyres. C3 tyres on the other hand have an established market and
demand for retreading although the trend appears to be on the decline$setion6.3.4.1).

Though it is not clear that retreading of C1 tyres would be economically feésghieons from
stakeholders on this are diverse with some claiming retreading is possible albeit with several
technical and operational challenge#)e market for retreaded tyres in C2 and C3 vehicles could
be encouraged by providing users with more information on tyre safety, for example through

39 See information about the ADAC hehgtps://www.adac.de/
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labelling and/or &PP Green public procurement may also be helpful in this resfestipport
fleet managers make informed decisions about tyre replacements and support the decision of
procurers in purchasing these tyres

NB: this section will be updated after the first stakeholder consultation in September 2025.

6.5.2. Barriers and opportunities for Ecodesign from the perspective
of consumer behaviour and infrastructure

Consumer surveys on the tyre label parameters show that safety (wet grip) performance of tyres
has highest prioritywith fuel consumption also of high importance. Consumers assume that
safety aspectsare ensured according to theelevant legislation, which leaves them free to
choose tyres based upon price or other performance characteristics. Due to the physical
properties of rubber, optimising compounds for one performance parameter such as rolling
resistance directly impacts other properties such as wet grip or durability. Innovations in
material composition aim to reduce the level of these traufs, but generally result in different
tyres beingbetter suitedfor different applications. Any Ecodesign measure must take into
account these trad®ffs, with safety of the tyre being paramount for users.

User driving behaviours and tyre choice have a large impact on the lifecycle of tyres. Choosing
the right tyre for different conditions and outcomes impacts how well that tyre will perform,
and whether or not it may or may not havénmh-quality casing for retreading. Different driving

and maintenance behaviours can directly influence the lifetime of the tyre, the rate of abrasion
of the tyre, and whether or not the tyre will be 4esable again at EoL. For instance, rapid
acceleration, undeinflation, uneven (over)loading, poor alignment and lack of tyre rotation can

all lead to premature tyre wear.

To date legislation on tyres in the EU in the use phasgnlyaims to ensure safety, reduce fuel
consumption and noise. Legislation targeting tyres directly at the component level puts
minimum requirements in place for both new andtreaded tyres. At the vehicle level, road
worthiness legislation aims to keep tyres in a safe condition and ensure monitoring of aspects
such as tyre pressure to support users to avoid practices that put them at risk and contribute to
fuel consumption, while fleetevel targets onCQ provide an incentive for vehicle OEMs to
choose tyres with lower rolling resistance in OEM tyre sales. Green public procurement
guidelines provide criteria for fleet operators to choose tyres that have lower impact on fuel
consumption, and potential retreadability. National traffic laws still have some variation in how
they apply rules relating to minimum tread depth (e.g. for winter tyres) andse=of partworn

tyres.

User attitudes to sustainable materials in tyres have not yet been widely reseafobwdver,

it can be assumed that consumers expect tyre safety and functional performance to remain
within similar rangesor exceed that of tyres they currently use, without major changes to
pricing. It is conceivable that consumeespond to simple, trusted indicators (e.g., a verified
recycled content badge and an abrasion class) integrated into the existingR&d®tloperators

on the other hand are morénterested intotal cost of ownership TCQ, energy savings,
durability, retreadability, and maintenance impactdere procurement criteria that support
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retreadability and abrasion performance without impacting rolling resistance or wet grip may
be of interest Some initial indications from manufacturers indicate that there could be an
interest from fleet operators and OEMs for tyres with sustainable materials to meet their
sustainability goals. Material claims are likely to benefit from having clear auditability and better
comparison of metrics between manufacturers.

While collection rates in tyre waste management systems are currently high, concerns have
been raised by several stakeholders around exports of shredded and whole tyres for EoL
processing in countries with dubious treatment infrastructure outside the EU. Increasing market
demand for materials arising from tyre recycling and supporting increasede@nd retreading

may be a complementary way to support the EU tyres treatment market. There are currently
uneven rules around waste definitions and criteria fousable tyres across member states.

Ecodesign measures that may support the use phase of tyres could include the following:

T Minimum performance safeguards: Guarantees that any material targets
(recycled/renewable content, abrasion) do not compromise wet grip and rolling
resistance (anchored in UN R117 minima).

1 Qiteria that support safae-use of tyresacross the EU.

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

1 Abrasion performanceor durability clasginformation: a standardsed, easyto-read
indicator once UNECE methods are readyldsignal reduced tyre wear particléand
imply durability)

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

9 Support to public procurement measures that increase the market share of retreaded
and highedabel tyres within the EU, thereby supporting sustainable business models
and creating an economic incentive for the production of highbel class tyres
respectively.

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

1 A DPP may support providing information on use phase/lifetime events that support re
use and retreadability options.

NB: this section will be updated after the first stakeholder consultation in October 2025.
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Compilation of MEErP Task 3 questions for stakeholders:

T31: To what extent do consumers utilise internal noise reduction tyres after the
first purchase of vehicles equipped with such tyres? Differentiate answers between
ICE and EV if possible.

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?
T33: is there any evidence of users/OEMs/fleet operators willing to pay a premium
or accept other tradeoffs for sustainable materials included in tyres?

T34: is there demand from consumers/fleet operators for durability or information
on lifetime or abrasion on tyres in the EU?

T35: is there evidence of consumer demand for sustainable materials (e.g.
willingness to pay premiums) or preferences for certain ways to share this
information (e.g. metrics, label)?

T36: Are tyre collection rates for C1, C2, C3 the same? Are the collection
rates/pathways for bicycle, motorcycle, agricultural, industrial anetodfroad tyres
similar?

T3-7: Stakeholders are asked to assess the information provided in Tabkn@
confirm their agreement or provide further information if necessary.

T38: are market conditions the key limiting factor to increasing retreading, or high
rejection rates / non compatibility of tyres for retreading processé#iich factors
most often lead to tyres being unusable for retreading?

T39: is there strong evidence that4teeads meet the same functional performance
on rolling resistance, durability, wet grip and noise? What tolerance bands are
usually applied?

T310: would more harmonised rules on-tese of tyres across Europe be supported?
Could the DPP supports«ese markets to move into a more controlled/safer
approach? Do you have any indications of the share ofwarh tyres in the EU

(tyres reused without retreading)?
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7. a9 9Nl WSOKyRt23IASaA

7.1. Objectives of MEErP Task 4

AlongsideMEErPTasls 1 through 3, Task ih particularlays substantiagroundworkfor:

1 MEErPTasks5 by developing a base casevhich issupported by quantitative
information on all life cycle stages and the provision of abithaterials(BOM). Special
focus is laid on waste management, baiiring production (posh Yy Rdza & NRA | £ 2 NJ & LIN.
waste) and in the Eephase (posO2 Yy adzYSNJ 2 NJ ¢ aSO2y Rl NB¢ ¢ ads

1 MEErPTask 6 by outlining thepotential to improve the base case, especially by
incorporating a technical description tife BAT and BAT

Following a short introduction othe componens and materials used in tyresiask 4 is
structured irto three main parts:

1. Technicadescription2 ¥ &vérage tyré

The first part (Sections 7.2 and 0) analyses tyre properties with a particular focus on
performance characteristics. Unlike the standard MEErP methodology, which focuses primarily
on energyrelated aspects (e.qg. rolling resistance), this study also addresses safety aspects such
as grip in wet, snowy, or icy conditions, noise levels, and performance at various speeds and
loads. Based on existing products, standard improvement options are formulated, and an
overview of BAT and BNAT is compiled.

2. Production anddistribution phases

The second parfSection 7.4) describes tyrenveight and compositionwhich is substantial for

the BOMand an LCA In this regardthe production processesare detailed. Theproduction
processinvolves a qualitative assessment of potential primary waste flows and typical energy
demands in manufacturing. It also examines distribution logistics, covering packaging materials,
transport modes, and their environmental implications. The section concludes with an overview
of thetechnical product lifetime which for tyres is closely linked to expected mileage.

3. Circularity andEoLconsiderations(additionalto MEErP methodology)

The third part(Section 7.6) goes beyond the conventional MEErP approday addressng
circularity aspects. It provides technical insights iBtm_management and reuse, particularly
retreading as well as the integration of recycled and-based materials, the role of critical raw
materials, and the management of substances of concerns part concludes with
considerations for implementing @PPfor tyres.
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4230 7.2. Components and materials used in tyres

4231 To better understand technical aspects regagtyre production, useand EoL, an overvieof
4232 tyre components and materials is givéirst. Modern tyres contain a multitude of different
4233 componentsFigure7-1 shows the typical components found in C1, &# C3 tyres.
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4234
4235 Figure7-1: Components of typical tyre. Own graphic based @horeishy, 2008; Sensor
4236 Products In, n.d.)

4237  Tyres can be divided into an interipart, known as the carcass or casing, and an ext@aot;

4238  which comprises the sidewall and tread. The tread is particularly important, as it is designed with

4239 I ALISOATFTAO GNBIFIR LI GAOSNY GFAf2NBR (G2 GKS (@NBC
4240 which are categased as grooves and sipes. Grooves are wide, deep channels that facilitate

4241 water, mud, and snow evacuation, while also contributing to heat dissipation. Sipes, in contrast,

4242  are narrow slits within the tread blocks that enhance grip on slippery surfaces by increasing the

4243 number of biting edges and allowing greater flexibility of the tread.

4244  Table7-1 lists the main components, as shownHigure7-1, the material(s) they are made ,of
4245 and their function in a tyre. Depending on the tyre model, some of the listed components may
4246 not be present. Conversely, some components used in certain tyres may not be included in the
4247  list.
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4248 Table7-1: Tyre components, materials used and their main function

Tyre component Material often used Main function(s)

Synthetic/natural rubber Outer layer that has direct
compound. The rubber contact with the road
compound used in the sidewalls surface and holds multiple
Tread area . : . .
is typically softer and more functions such as traction,
. flexible (high share of natural wear resistance or water
Exterior : . : .
rubber) in comparison to the dispersion
tread which relies on harder _
_ rubber compounds to increase ~ Protects casing from
Sidewall durability (higher share of external damage and
synthetic rubber). stabiises the tyre laterally
Allows for highspeed
Textiles (e.gpolyamide, aramid) stability and overall tyre
Overlay4° embedded inasynthetic rubber  durability and reduces
compound tread and belt edge
separation
Prevents damage to the
Wedge Rubber compount| steel belts and cap ply by
smoothingthe transition
(Stt_ael) belts (mo;tly Brassplated/bronzed steel: _Enhanc_mg tread stiffness,
braided at opposing . increasing puncture
) motorcycles for instance may . .
angles, typical trucks L resistance, reduces rolling
use textiles instead of steel :
have 45 belts) resistance
Mainly textiles (e.gviscose
) (rayon), polyester, nylon) L
Interior — goqy plies embedded inarubber VIETTENTS SERS, Ceriies
(casing) the internal pressure of the

(carcass/casing plies) compoundin passenger car
tyres. Seel is mainly used for
reinforcementof truck tyres

tyre

Bead Brassplated/bronzed steel

Allows for steering
precision and secures the
tyre to the rim

Bead reinforcement ~ Steel/textiles (chippers)
(chipper, flipper) Rubbeised textiles (flippers)

Bead apex/ bead filler Synthetic rubber

Textiles (e.gnylon, polyester) in
Chafer rubber compounds, sometinse
steel wires

Reinforcement of tyre
sidewalls

Synthetic rubber compound (e.c Makes tyre impermeable,
Innerliner halogenated polyisobutylene to prevent air loss, acts as
rubber) inner tube in tubeless tyres

4249 3 Rubber compound is rubber combined with fillers (silica/carbon black) as well as iptastiand
4250 antioxidants/antiozonants etc.

40 An overlay can be a cap ply (higheed passenger car tyres), a spirahfflat tyres aircraft tyresetc.),
or apartial overlay (only shoulder areas). Basic tyres may be missing an overlay.
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Sourca: based on (Continental Reifen Deutschland GmbH;m.Bunlop Tyres, n.d.; Michelin, nilU.S. Tire

Manufacturers Association, n.d.).

a! GeLmaort GeNB AyOftdzRSa R21Sya 2F RAFFSNBy
Y I (i S N&cording o a study prepared BYECOM2021)for tyre and rubber manufacturers

as well agyre recyclersTyre materialsanbe grouped intdwo main material groupsrubber
compoundsand reinforcement An overview ofthesetwo groupsis presentedbelow, with in
bracketssome examples of commorsubstancesused inthese materials (basedon ETRMA
(2009)and Secretariat of the Basel Convention (2024hd in the last columtheir functionin

tyres(based onU.S. Tire Manufacturers Association, n.d.)

Table7-2: Substance group, typical representatives and their function in tyres

Rubber
compound

Natural rubber

Synthetic rubber(e.g.styrene-

butadiene,polybutadiene butyl rubber)

Vulcanisationagents(e.g. sulphur,
peroxides)

Vulcanisationaccelerators(e.g. CB%,
DP@®?)

Vulcanisationactivators(e.g. stearic
acid, zinc oxide)

Fillers and pigmentge.g.carbon black,
AAETAOFSE ¢Ahi T [/

Plastidsers and processing aid®.g.
petroleumbased oils, vegetable oils,
resins)

Anti-degradantsktabilisers (e.g.
6PPB3, wax)

Tackifiers(e.g. hydrocarbon resin)

Mastication agentspeptisers (e.g.

Provides flexibility, elasticity, and tea
resistance; ideal for sidewalls where
impact resistance is critical.

Styrenebutadiene: wear and abrasiol
resistance, mainly in treads
Polybutadiene: improves low
temperature flexibility and resilience.
Create cros$inks between polymer
chains, enhancing elasticity,
durability, and heat resistance.
Speed up the crodinking process
duringvulcanisation

Facilitate thevulcanisatiorreaction.

Improve mechanical strength,
abrasion resistance, traction, and
sometimes colar.

Enhance processability, flexibility, an
flow of the rubber matrix during
manufacturing.

Protect rubber from ozone and
oxidative degradation.

Improve adhesion between rubber
compounds or layers.

Aid in breaking down rubber to

b X HitRiodi-o-phenylenedibenzamide) improve processing.

Bonding agentge.g.cobalt salts)

Emulsifiers(e.g. sulfates)

41 N-CyclohexyPR-benzothiazole sulfenamide
42 Diphenyl guanidine
43N-(1,3Dimethylbutyl}b -phenykp-phenylendiamin
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Promote adhesion between rubber
and reinforcement materials.

Assist in blending or dispersing
materials during processing.
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Lubricants(e.g.fatty acids) Reduce friction during mixing and
processing.

Solvents(e.g. naphtha, hexane) Facilitate processing or cleaning of
rubber compounds.

Reinforcing agent¢e.g. HMMM?) Improve strength, stiffness, and
durability of rubber.

Release agentée.g. silicones) Prevent sticking to molds during

manufacturing.
Flame retardantge.g.,CTP®, CP®) Reduces flammability of rubber
Reinforcement  Steel cordgtypically colddrawn, high Provide structural integrity, shape
carbon [0.70.95 %], unalloyed, brass  retention, and highspeed stability.
plated/ bronzed, for adhesion)
(Polyakova & Stolyarov, 2021)
Textile (e.g.nylon, aramid, PET7, Provides strength, shape retention,
rayon),dipped in adhesion systems for and flexibility
bonding (e.g. RF9)
Source: (ETRMA, 2009; U.S. Tire Manufacturers Association, n.d.).

7.3. Technical product descriptian the use phase

The technical regulationdNECE Regulation No. 30 and UNECE Regulatiéa $tandardsea
tyre markingformat used for passenger tyrg€1 tyresland commercial vehicle€2 and C3
tyres) acrossEurope and UN countriessmongst othersit definesdimensionsand technical
properties ofpneumatic tyresOther tyre typesare similaly regulated byUNECE Regulations
(motorcycle tyres are governed YNECE Regulatidio. 75 agricultural tyresand offroad tyres
by UNECE Regulatiblo. 106, while bicycle and airplane tyres are not in the UNECE %cope

RegulationEU2020/740 (repealingformer regulation (ECNo 1222/2009 on the labelling of
tyres with respect to fuel efficiency anodther parameters thus amendingRegulation EU
2017/1369(Energy Labelling Framework Regulatistandardiseshe energy and performance
label of tyresfor consumersThe EPREL database collects aatayre marking and labelling
acrossmodels according to thereferencel UNECE Regulation and tiJ Tyre Labelling
Regulation providing aroverviewof modelsplaced on the markethat is used as a starting point
in this analysisSectiors 7.3.1 and 7.3.2 explainthe labellingsystembased on the UNECE
Regulations and theEUTyre LabellingRegulation The focus is on the technical properties of the
tyresrather thanthe labelling itselfusing it asa foundation for defininghe technical product
description in the use phase.

44 Hexamethoxymethylmelamin
4 N-(cyclohexylthio)phthalimide
46 Chlorinated paraffin
47 polyethylene Terephtalate
48 Resorcinol Formaldehyd Latex
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4279 7.3.1. Tyre markingaccording to UNECE Regulations

4280 Tyremarkingaccording to UNECE Regulations No. 30 ani$ GAambiguousand provides a
4281 clear and comparabléechnical basis to describél, C2and C3tyres (the tyre marking for
4282  agricultural and offoad tyres ixcluded. Thefollowing formatis found on tyres

4283  [Width]/[Aspectratio] [Constructiontype][Rimdiameter] [Load rating][Speedrating].
4284  An example othe markingin this format i205/55 R16 91V

4285 Thewidth of the tyres is giverin millimetresand ismeasured from sidewall to sidewallhis is
4286 not identical with the tread width, which may be significantly narrower and shows a wide
4287 variation betweenyre models Theaspectratio is theheightof the tyre sidewalas percentage
4288 of its width (eg., 55 % of B5 mm equals ~1Amm sidewalheighf). A high aspect ratitherefore
4289 indicates a higher side wallheconstruction typeuses one letter fomarkinganddetails on the
4290 construction ofthe casing of the tyreMost C:C3 tyrestoday use a radiaconstruction type
4291 (letter R), whilediagonal (letter D) or bias belt (letter B)rarely used.Table7-3 givesmore
4292  details on the construction types.

4293 Table7-3: Construction type<f tyresand their labelling

[S92M Mastyay{ssaonnzy|! LK AOHa2y

Plies run radially (90°
R Radial to the direction of
travel).

Majority of tyres,especiallyfor C1, C2
and C3 tyres

Plies run diagonally

across the tyrePly

cords extend to the
Diagonalbias beads and are laid at

D Mostly on motorcycles or old cars.
ply alternate angles of
substantially less than
90 ° to the centre line
of the tread
Bias ply with Older vehicles and rarely for light
B Biasbelt trucks such as pickup trucks and

reinforcing belts. SUVs

4294  Therim diameteris given in incheand isthe nominal diameter of the bead se&im seat)on
4295 which the tyre is mountedbut not the outer edje of the rim.Figure7-2 gives an overviewfo
4296 the dimensions, width, aspect ratio and rim diameter.
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| RIGRE G 1 q 1l
RB GH

Figure7-2: Characteristic dimensions of C1, C2 and C3 tyres. Own graptie. pictogram
created by SorgOpenAl, 2025)

Theloadrating is the maximum load that each tyre can carry at its maximum spegd9d(l =

615kg perCityre and 2460 kg imotal, given the vehicle has 4 tyfe§he numbeis based on a
non-linearincremental scaleltcan be converted by means of standal lookup tablesound

in Annex I\of UNECERegulationNo. 30 and Annex I6f UNECERegulatiorNo.54.¢ KA a4 a ¢l 6f S
2F [2FR LYRAOS&E | yR / 2NABRESRVRIY INBF EMNBA {2 R
O K |. Ndi tuck tyres it should be noted that often multiple load ratings are given, depending

on the vehicle and operating configuration (esingle vs. dual fitment).

The speed rating is indicated by one letter anthdicates the maximum speed the tyre can

handle. Table 7-4 shows the respective lookup tabl&yres must be designed for at least the

maximum speed of the cawhile higher speed ratings are alwgermitted. One exception are
winterandalisd a2y GeNB& 6KAOK Yl & 0S8 af @esSiN2088KI y (KS
Similar to the load rating, the speed ratimgtrucks is dependent on the vehicle and operating
configuration.

Table7-4: Letters used for speed rating and the corresponding maximum spaedording to
UNECE Regulations No. 30 and 54

aI-EAdeY aLISYI[ SgSNI al EAYdzy &LISS
[ MH N ¢

M 1
a MO Nl | H NN
b M I HMAN
t Mp N + o2yfée FTANOHINKE vnn
v McC N 2 2yt e TONMNIISG HTA
w MT N L o02yfe TRNMBEINIGE onn
{ MYy N

The application foapproval as outlined in sectidhand4 of UNECE Regulations.[86 andNo.
54 require furtherdetails such asltetrade name or marlandthe category of usd.e.ordinary
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(usually no symbobr snowtyre (three peak mountainrsowflake symboand/or the inscription
M+S or M.S or M&S) for temporary usdletter T)

Additionally, if tyrespossesspecificperformancecharacteristicshese must be clearly stated.
This includesvhether the tyre is to be usedithout an inner tube (indicated by TUBELESS)

whether the tyreis suitable for road usfllowing a puncture(@ KS f SGGSNJ wCQ A a

the rim diameter markingdr whether thetyre is reinforced(indicated byRF or reinforcedXL¢
EXTRA LOAY). Reinforced tyresffer increased stiffnest better support the vehicle weight
making themespeciallysuitable forheavier vehiclesAlso, for electric vehicles, where the
battery adds to thevehicle weight, reinforced tyres arecommonly used.To achieve
reinforcement, stronger sidewial, higher ply rating (i.e. more ply layersyand/or use of
reinforcing materials in the carcass or belts are used.

ForC3tyres, the markingmay additionallyhold a ply rating (e.gdL8PR suggests a tyre strength
equivalent to 18 plies)

7.3.2. The EU tyre labelling regulatiamd tyre performance
characteristics

Performance characteristics of tyres must be chodmsed onthe intended use. The
performance of tyres is essentially based on two factors, (i) the tyre desigr(ii) the materials
used (including their composition and how these materials were processed). Below aie only
few exampleof how both aspects can factortmthe performance:

1 Treaddesignrefers tothe depth and width othe grooves and sipes on the tyre tread
The tread patterncan be symmetrical, asymmetricabr directional and it affects
traction, grip and handling.

I Tyre geometryis determined by tb width and aspect ratio.He tyre width affects grip
and fuel consumption, while the aspect ratio affects handling and steering response, but
alsothe shock absorption and durability. Additionally, the tyre geometry influences the
load capacity and maximum allowable speed.

1 The ubber compositioraffects the gripthe resistanceandthe stability of a tyre.A soft
rubber composition enhances grip, while a hard composition increasesaggil by
reducing rolling resistance. Additionally, stability is affected, impacting the load capacity
and maximum allowable speed.

1 Reinforcement elements (textiles and steel) provide safety, foster shape retention,
enhance the strength of the tyr@rovide more resistance against puncturaad finally
increase the allowable load capacity.

The performance characteristics of tyres are based on competing tyre properties. High tyre
friction, for instance causes an increased rolling resistantais negatively impacting fuel

4 Only applicable according to UNER3D for C1 tyres
501n contrast to SL=standard load or LL=light load
182
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efficiency, wearand rolling noise. At the same timbigh friction enhances grip required in
rainy, snowy or icy conditions and may improve vehicle handl{igiropean Commission,
2025f) A large number of different tyre types have emerged duethlie wide range of
applications that tyres have to cover, making it challenging to define a base case.

7.3.2.1. Performance characteristics covered by the He Labelling
Regulation

As detail inSection4.3.2.1, Regulation EU 2020/74¢ategoised (i dudlBfici@ncy, exrnal

rolling noise and wet grip. Itapplies to C1, Gand C3 tyres, while other tyres (eaff-road

tyres, motorcycle tyres, airplane tyres, etc.) are out of scdpe.addition, a snow and an ice

grip pictogram is found on tyres if minimum index values laid down under UNECE Regulation No.
117 are satisfiedTable7-5 shortlists the tyre performance aspects targeted in EU 2020/740.

Table7-5: Tyre labelling established under EU 2020/740

An incremental nodinear scale is applied tdetermine the fuel
efficiency class The scale is based on threlling resistance
coefficient(RRCand is presented in Annex |, Part A of Regulai
EU 2020/740Five fuel efficiency classes are specified. YAQ
(best performance)2 EXPoorest performancg

An incremental linear scale is applied to determine the wet ¢
class. The scale is based onet grip indexG) and is presentec
in Annex |, ParB of Regulation EU 2020/740he wet grip is
measurel according toa standardsed braking test where the
braking distance is recordeéive wet grip classes are specifie
ADSDd WIQ 606Sa0G LISNF2NXIyOSO

The external rolling noise is measd under standarised

conditionsin decibelsand is to be specifieds such(XYdB, where
XY is the measured valire decibe). On the basis of limit value
detailed in Part C of Annex Il to Regulation (EC) No 661/206¢
external rolling noise isINR dzZLJSR Ayid2 O

[external rolling noise LIS NJF 2 NI | f OBLE2 2116 M LIS NF 2 N | y
pictogram]

Show tyres, contain this symbol(also known as threpeak
mountain snowflake ¢ 3PMSF symbol) if the snow grip
performancesatisfies a minimum snow grip index vallghis
FLILX ASa (2 a2 .0M-4&S$ISR2 vinmaiked i

L the 3PMSF symbol alfall in the category of snow tyres.
[snow grip pictogram]

51t is noteworthy that, with Revision 6 of UNECE Regulation No. 117, a testing method for assessing the
wet grip performance of worn tyres has been introduced. This marks a shift teveartsidering tyre
performance at theEol, which was previously assessed solely based on initial tread depth.
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This symbolkepresents an additional indication of grip on i
roads and is only available if the tyneldsthis property This is
the case whenthe relevant minimum ice grip index value
satisfied.

[ice grip pictograrh

7.3.2.2. Performance characteristics not covered under the Hyfe
LabellingRegulation

There are ther aspectghat define the performance of tyresvhichare not (yet) covered by the
EUTyre labellingRegulation.Suchaspects couldnclude:

1 The durability of tyres (mileageyhichis not yet covered, since a suitaldsterion has
not been agreed on ygEuropean Commission, n.d.)

1 The abrasion/wearof the tyre treadwhich is closely linked to the durabilibut also
gives information on themission ofubber particles

1 The lateral acceleratiorwhich is related tosafety asped of tyres and describes the
lateralforce a tyreexperiencesvhen a vehicle is turning

1 Internal noisewhich iscaused by tyre and road interacti@and becomes particularly

relevant in electric vehicles, where overall cabin noise is no longer dominated by engine

sounds.

1 Rding comfortwhich expands beyond internal noisend accounts for aspectsf a

smooth and stable driving experience duentpact absorption and vibration damping

Further sustainability aspectssuch as the country of manufacture of the tyre, the
certification of the production according to various ISO standards, possible pollutants

contained andthe potential ofreuse in the context of retreading

1 Other aspects aredry and wet handlingalso with regard toABS handlingand
aguaplaning.

It should be noted that institutions that test tyres (e.9.SC, ADAC) considadditional

performance aspectsvhen comparing tyresThey are based on testing methods, which are

typically not standarided in internationalstandardsor regulations.

7.3.3. Characteristics of existing products on the market

The EPREL databag&uropean Commission, 20258) the official EU databasen energy
labelled producs. For tyres itiolds information orC1, C2and C3yres sold irthe EU Datahas
beenpublishedsince 202@&nd contains tyres that were placed on the markstearly a4992
As of 2025lte database holdapproximately220,000 entries Alone in 2024rround25,000 tyre
modek were placed on the marketwhile in the past five year§20202024) approximately
135,000 tyreswere placed on the market according tthe database.Of all tyre models
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published ~80 %are C1 tyres~10 %are C2 tyresand ~10 %are C3 tyresAmong others, dr
each tyre in the database, the following information carrégieved:

1 Tyreclass (i.e. C1, C2,C3)

1 Dimensiongwidth, aspect ratioyim diamete,

1 Seed index, load capacitgdex andindicator (e.g SL, XL, RF)
1

Information related to the EUyre Labeling Regulation (fuel efficiency, external noise,
wet grip) and indication dguitability forsnow and ice

Toget an overview okxistingC1, C2and C3productson the market the EPREL database is
used as a starting pointt is important to note that the EPREL database lists individual tyre
models placed on the market but does not provide data on the number of units sold for each
model. Nevertheless, it offers valuable insight into which tyre typeased on their geometry

and performance characteristicsare relevant to the market, as the presence and variety of
listed models can serve as a proxy for market trends and manufacturer. fbgies placed on

the market in the past five years (202024) are taken as basis for the assessmienis results

in adatasetof 108915 C1 tyres, 1313 C2 tyresand13,579 C3 tyres.

7.3.3.1. Dimensions

The dimensionsof tyres placed on the market between 202024 were evaluatedand are
presentedas a density scatter plonh Figure7-3 for C1 tyresin Figure7-4 for C2 tyresand in
Figure7-5for C3 tyresThe colour andhe size of the bubble represents the number of models
e.g, alarge yellow bubble indicates a high number of models, wtsieall blue bubble indicates

a lower number of modelsThe rim diameter iplotted against the tyre width and the aspect
ratio. Implausible tyre dimensions were excluded from the anaty&is example, entries with
aspect ratios greater than 100, tyre widths below 100 mm, or cases where aspect ratios, rim
diameters, and tyre widths appeared to be misclassified or mixed up.

For C1 tyrenodels placed on the market between 2020 and 202drerthan 65ifferent tyre
dimensionsare recorded in the database14 of thesetyre dimensions have more than 100
models.Approximately 90% of C1 tyres have a rim diameter between 14 and 20 ifi¢hies
general, the rim diameter increases proportionally with the tyre width, while the aspect ratio
tends to decrease as the rim diameter increases. The tyre waiif8 % of tyremodek placed

on the marketrange between 155 and 295 mrfihe aspect ratio ranges betwegf to 80%

521 inch=2.54 cm
185



4424

4425
4426
4427

4428

4429
4430
4431
4432

4433

Preparatory Study and Impact Assessment support study on tyres

Models placed on

350 market (2020-2024)

300 5000

=
£ 4000
=
o 250
=
]
= 3000
o
-
£ 200
2000
150 1000
12 14 16 18 20 22 24
Rim Diameter [inch]
Models placed on
80 . . [ ] ° ° market (2020-2024)
S5 5000
4000
2 60
o
b 3000
2 so
1]
<

2000
40

1000
30

12 14 16 18 20 22 24

Rim Diameter [inch]

Figure7-3: Tyre width (top) and aspect ratio (bottom) over rim diameter for C1 tyres placed
on the market between 2020 and 202©Dwn evaluation based on data from the EPREL
database

Source: (European Commission, 2025a).
For C2 tyres over 200 dimensionwere recorded in the database between 2020 and 2024.
However, only 3 dimensions feature more than 100 models each. ApproximateBb@d all C2
tyre models have rim diameters ranging from 14 to 17 inches, whiké @0so fall within a tyre
width range of 165 to 245 mmi\spect ratios are predominantly between 60 and%5
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4435 Figure7-4: Tyre width (top) and aspect ratio (bottom) over rim diameter for C2 tyres placed
4436 on the market between 2020 and 2024

4437

4438 Between 2020 and 2024, C3 tyredek were predominantly mgistered in three rim diameters:
4439 22.5 inches (686 of all models), 17.5 inches (%}, and 19.5 inches (28). Tyres with a 225
4440 inch rim typically have widths ranging from 275 to 315 mm and aspect ratios between 55 and
4441 80% As rim diameter decreases, tyre width also tends to decrease:idéhtyres are mainly
4442  between 265 and 305 mm wide, while 14r&eh tyres generally range from 225 to 265 mm. For
4443  both 17.5and 19.5inch tyres, the aspect ratio is most commoaogntredbetween 70 and 75%a
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4445  Figure7-5: Tyre width (top) and aspect ratio (bottom) over rim diameter for C3 tyres placed
4446 on the market between 2020 and 2024

4447
4448 7.3.3.2. Speedating

4449 The speed rating dfyres(i.e. maximum speed of tyresycorded in the EPREL databé&sgiven
4450 asaletter, which can be converted into the maximum speed (¢hg letter M translates into a
4451 maximum speed of 130 km/h). The speed rating of tyres was evaldatdgre models placed
4452  on the market between 2020 and 2024d the results are presented Figure7-6.

4453 Among all recorded C1 tyre models, @3have a speed rating exceeding 300 km/h, whiléc48
4454  are rated above 250 km/h. The remaining %Sfall within a speed rating range of 150 to 200
4455 km/h. Over the past decade, there has been a slight trend toward higher speed ratings: the
4456  proportion of models rated above 300 km/h is gradually increasing, whereas the share of models
4457  in the 15@200 km/h range is declininghe majority of alC2 tyre model$98 %)are found in
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4458 the in the segment between 150 and 200 kmBomeC3 tyremodels (5 %)have a speed rating
4459  up to 100 km/h, whilanost C3 tyres artistedfor a maximum speed of up to 150 km/h.

Speed rating
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4460

4461 Figure7-6: Speed ratingmaximum speedpf C1, C2and C3 tyranodels placed on the
4462 marketin the EUbetween 2020and 2024

4463 Sourceown evaluation based on data from the EPREL data(tas®pean Commission, 2025a).
4464 7.3.3.3. Load capacitand reinforcement

4465 Tyre models placed on the EU market between 2020 and 2024 show distinct patterns in load

4466 capacity for C1, C2, and C3 tyres, reflecting their different applicattbgsre7-7 shows the

4467 distribution pattern.Most C1 tyres have lower load indices, w8®> NJ 4§ SR dzLJ G2 wmnp 0
4468 per tyre), while C2 tyres are primarily in the miange (676 between load index 105 and 125).

4469 In contrast, 796 of C3 tyres exceed a load index of 145, indicating capacities above 3860 kg

4470 tyre. For C1 tyres it can be observed that in the mhestade the tyre models with load capacities

4471 <85 decreasedy around 10% whilethose with load capacities between Q25 increased

4472  reflecting also on the increasing weight of passenger &nsilar trends can be seen for C2 tyres

4473 wheretyresarealsoopted towards higher load capacitigsor C3 tyres this is not the case.

4474  For90 % ofC1 tyremodelsplaced on the EU market between 2020 and 2@#4rmation is
4475 given on their reinforcementin the database.Roughly two thirdsof C1 tyremodels are
4476 reinforced(labelled as RF or %), while only one thirds not reinforced (labelled as SEjgure

%3 The labels "XL'ektra load) and "RF"r¢inforced) are both used to indicate tyréisat need a higher
inflated tyre pressure andarry greater loadén comparison tcstandard load (SL) tyre®XL" is the term
more commonly used. "RF" is an older designation that is still occasionally Beddrefer to tyres
designed to operate at higher inflation
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7-7 shows the distribution.The trend over the last decade also indicates an increase in
reinforcement.While more than 50 % of all C1 tyre models listed were standard load tyres in
2015, only ~25 % of all tyre models placed on the marke0##are standard load tyres

For C2 and C3 tyresimilar evaluations cannot be conducted. The designations XL and RF are
formally defined only for C1 tyres under UNECE Regul&t®i30, while for C2 and C3 tyres
(covered under UNECE Regulatitm 54), load capacity is specified throutie load index and
pressure requirements, without official use of XL or RF labels.

Load capacity Reinforcement

—~ 100% 7 A

80%

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

©
o
b

0
67% 7504

Ci Cc2 C3

70%

60%

50%

40%

30%

0
Oload capacity >145 (>2900 kg) 20%

mload capacity up to 145 (2900 kg) 10%

share of tyres in the EPREL database (ZZ01)
share of tyres in the EPREL database (ZmZ%

2%

mload capacity up to 125 (1650 kg) 0%

C1

@ load capcacity up to 105 (925 kg)
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Figure7-7: Load capacity anthdication of reinforcement forC1, C2and C3 tyres placed on
the market in the EU between 2028nd 2024

Sourceown evaluation based on datafrom the EPREL datatias®pean Commission, 2025a)
7.3.3.4. Suitability for severe snow and ice

35 % of C1, 43 % of C2 tyres and 64 % of C3 tyres are snowRgteghly 60 % of C1 and C2
tyres models placed on tHeUmarket between 200-2024are not suitable for snow and do not
hold the 3PMS. For C3 tyrethe share in tyre modelsot suitable for snovis significantly lower
at 36 %.Most tyre models are not suitable foryicoads. Only 3 % of C1 tyre modigll in this
category while hardly anyC2 and C8/re models €lose to 0 Yoare suitablefor icy roads.
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Suitability of tyres for snow and ice
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Figure7-8: Suitability for snow and ice of C1, C2 and C3 tyres placed on the market in the EU
between 2020and 2024

7.3.3.5. Fuelefficiency, wet grip and externablling noise

Figure7-9 depicts he fuel efficiencywet grig and externakolling noiseclassof C1, C2and C3
tyres as density scatter plotsThe colour and size of the bubble represents the number of
models e.g, a large yellow bubble indicates a high number of models, while a small blue bubble
indicates a lower number of modelsll tyre models placed on the market in the EU between
20202024 according to the EPREL datalzeethe basis for the evaluation

For all three tyre types, the majority of tyre models (approximatel6506) fall into external

rolling noise class B, fuel efficiency classes C and D, and wet grip classes B and C. Within the C1
tyre category, 459 tyre models (about G#) achieved the highest rating in all three categories

(fuel efficiency, wet grip, and external rolling nqise called triple A tyr@sFor C2 and C3 tyres,

this share was lower, at around 0.94.0n the contraryone C1 tyre and three C3 tymodels

got the lowest rating in all categories.

Fuel efficiencyApproximately 5346 of all C3 tyre models fall into fuel efficiency classes D and E,
indicating that C3 tyres generally achieve lower fuel efficiency ratings than C1 tyres. The share
of C3 tyres in these lower classes is about 15 percentage points higher than for C1 tyres. For C2
tyre models, around 5& fall into classes D and E, positioning their performance between that

of C1 and C3 tyres. By contrast, aboufA@f all C1 and C3 tyre models achieve the highest fuel
efficiency classes A and B, while for C2 tyres this share is notably lower, at4uivér the

past five years, the share of tyre models in classes A and B has increased, while the share in
classes D and E has declined.

Wet grip: For all tyre categories, the majority of tyre models are found in wet grip classes B and
Ct accounting for around 7% of C1 and C2 tyres and about9®®f C3 tyres. The highest wet
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4519 grip class A is only achieved by 122bf C1, 12.% of C2, and 6% of C3 tyres. Very few tyres

4520 fall into the lowest wet grip classes D and E, with shares for class E ranging from al86ub0.4
4521 1.5%. An evaluation of the past five years shows that tyre models across all categories are now
4522 more frequently found in classes A and B, while fewer models achieve class C. The share of tyres
4523 in classes D and E has remained relatively stable.

4524  External rolling noiseVery few tyres are classified in external rolling noise class @o6#4 C1

4525  tyres, 0.1% for C2 tyres, and 1.5% for C3 tyres). By contrast, 6.6% of all C1 tyre models and 8.7%
4526 of all C2 tyre models placed on the market achieved the highest rating, external rolling noise
4527 class A. For C3 tyres, the share was even higher, at 27%. Over the past five years, there has been
4528 a slight trend towards higher ratings for C1 and C2 tyres, while for C3 tyres no clear trend has
4529  been observed.
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Figure7-9: Fuel efficiency, wet grip and externablling noise class of C1, C2 and C3 tyres
placed on the market in the EU between 2026d 2024

7.3.3.6. Further aspects not covered in the EPREL database

Data fed into the EPREL database only camne of the aspects relevantvhen describing
existingproducts. Further aspects relevant to the use phase inchlitasionand emissions of
microplasticsadditionalaspects of safety, such as lateral acceleratisnvell as riding comfort,
including internal rolling nois#.

Tyrewear - abrasionand microplastics emissions

Tyreabrasion (i.e. the amount of tyre material released per km travelledgpendent on the
vehicle typeHeavier vehiclegshat partly also carry more tyrebave higher abrasion leveBer

km, emission factors increase from C1 (car) to C2 (van) to C3 (truck) roughly in the ratios 1:2:8
(Giechaskiel, Grigoratos, Dilara, et al., 202%e study suggess emissions of 62.5 mger km

per t of weightfor passenger carsvhile itis 80 mg/km/tfor light commercial vehickand 29.1
mg/km/t for heavy vehicle®(Boucard et al., 2025Differences also exist between summer and
winter tyres as well as electric card/ith regard to abrasion and particulate mattemissions,

an increase byactor 1.1for winter tyres in comparison to summer tyresnd an increase of

factor 1.2 for electric vehicles in comparison to vehicles witH@Bis suggested (Giechaskiel,
Grigoratos, Dilara, et al., 2024)

541t should be noted that aspects of circularityuch as retreading, recyclabilityr recycled content are
addressedseparately ifsection 7.6. Similarly the aspect of durability is discussedietail inSection O.
%5 Assuming a passenger car weight of 1.68.5 t per light commercial vehigland 27.5 t per heavy
vehicle
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In the ADAC wear test, tyres are evaluated over a total distance of 15,000 km undemworiehl

driving conditions on public roads. To assess each tyre model, a convoy of four vehicles covers
approximately 8,000 km, typically on one or more closed circuits that simulate a variety of
driving conditions (e.gurban roads, motorways, and rural routes). After 7,500 km, tyre wear is
measured using higprecision laser technology. Since 2023, ADAC has included forecasted
mileage as part of the revised tyre testing methodoldgipAC, 2025bY he results of the test

are presented ifFigure7-10. Results are given for different tyre geometries and seasonal types
(i.e. summer, winterand all-season tyres)The box plot illustrates the distribution of abrasion
levels. For each tyre, the box represents thecatled interquartile range (IQR) with the
horizontal line inside the box indicating the median weight. Whiskers extend to 1.5 times the
akKz2gy |
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Figure7-10: Abrasion level of C1 tyres tested by the ADAC
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Tyre abrasion of tested C1 tyreasfound to be between 680 mg/km/t on averagewith larger
variatiors between tyre models of the same geometry. Abrasion varied betwet®30
mg/km/t for the same tyre geometry and seasonal type. In contrast to suggestions by
Giechaskiel et al. (202400 significant differences were found between summer and winter
tyres (Giechaskiel, Grigoratos, Dilara, et al., 2024).

In 2024, the UNECE World Forum for Harmonization of Vehicle Regulations (WP.29) adopted a
proposal to add two standardised methods for measuring tyre abrasio@1 tyresto UN
Regulation No. 117Thetwo methods comprise (ilgboratory tests where tyres are mounted

5650 % of the data points are within the IQR
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on a rolling drunfor 5,000 kmor (ii) onroad testing similar to the ADAC testing methodoRSgy
The methodology shall be the reference methodology offhHRQ regulation(ETRMA, 2024c)

Noise, vibration and harshnegNVH)

Vibration, harshness and other comfort aspects are not measured in stasdautest but are
sometimes subjectively determined in tyre te$tOne aspecthat can however be measured

and isof special focus isniernal rolling noise It arises from vibrations generated by the
interaction between the tyre tread and the road surfagéso,the vibration of air within the tyre
cavityt the airfilled hollow space inside a mounted tyredds to internal rolling nois@ letyre

cavity noisdscaused by pressure variations inside a rolling &mdcan result in lowfrequency
sounds that enter the vehicle cabin. OEMs often set internal noise requirements for tyres to
ensure good cabin acousticEspeciallyfor electric vehiclestyre noisegains more attention
(given the missing noise from the IGB)iantitative data on internal noigescarce, as this aspect

is not yet under regulationTherefore,a standardsed testing method is missindt should be
noted, however, that internal noise within the vehicle cabin is not solely determined by the
tyres. It is also strongly influenced by factors such as the type of asphalt or road surface, the
GSKAOf SQa adzallSyarzy aeaisSys |yR (KSICER OSNI f €
insulation, body stiffness, and materials used.

Lateral acceleration

TheyNBEQa FoAfAdGe G2 6AGKAGFYR fFGSNIE | OOSt SNI (A
and overall handling performance. In wet conditions, this characteristic is often assessed
G§KNRdAK FljdzZl LX FyAy3 (S&adGaed C2N SEIF YLX S (GKS !5
fFOGSNIE | OOSt SNI GA2Y yeYnwidtaing grip iere 89ty domtaActivith K2 g & S
the road due to water buildup. In recent years, measured values for this test have ranged from

Mdy (2 nodn Ykaduzs O2NNBALRYRAY3I (i ZADAQRORER)E A Y I (i St
These figures reflect the point at which thge begins tcaquaplane and lose lateral stability in

wet corners.

7.3.3.7. Speciatyre functions:punctureresistance anaoisereduction

Run-flat tyres (RFT) and sedéalant tyres allow continued driving after a punctirevhile silent
tyres typically incorporate foam inserts to mirige internal rolling noiseThese three tyre
featuresare not very common. The market share of these tyre types within the European
context is not publicly available. However, in Germany, the proportion of ELT that areseither
sealant(not including RFTandor silent reached approximately % by 2025 (Zare, 2025).

57 A convoy of four vehicles wirive for 8,000 kmDrivers will change every 500 ki circuit on piblic
roadswith reproducible conditions is chosen.
58 Tyre Reviews for example introduced a subjective comfort category, where comfort is rated on a scale
from 1-10(Tyre Reviews, 2025)
S9While they allow for driving after a puncture, they will not increase longevity, since they are not reducing
tread wear. Additionally, automotive safety experts warn that the perceived safety benefit is misleading,
causing many drivers to neglect regulgre inspections (Zare, 2025).
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Especiallyselfsealant and silent tyres are drawing incredsattention from a recycling
standpoint (se€section7.6) due to the significant challenges they po&éven this problematic
issue more information is gathered on these three tyre types.

Runflat tyres: RFT allow for driving aftgguncturingdue to thicker sidewalls that allow for

carrying the vehicle weighiThe extra rubber and cords in the sidewall and bead ade4926

in weight (Motor Werke, 2021)RFThistorically have higher rolling resistance due to stiffer,

heavier constructiorftires easy, 2025Many runflats haveone EU label grade lower for rolling

resistance compared to equivalent standdytes(e.g, a design thatmightbef a8 . Ay adl yR
form could bect I a & / -fldt)aSimHarlyNtdsy external rolling noise is high@uropean

Commission, 2025f)

Seltsealant tyres:Seltsealant tyres (or sometimes simply seal tyres) contain a layer of viscous
sealant inside that flows into and plugs sniedlad punctures (up to fnm)automatically when
they occur and are predominantly applied to passenger cars ((Q9ntinental Reifen
Deutschland GmbH, 2023¢ltSealing Tire Marketn.d.) The sealant imostly rubber-based
(e.g, natural or butyl rubber compoundwmixed with plastitsers and tackifiers) busometimes
proprietary gelsor siliconeare used. They arapplied to the inner liner in the crown area. This
layer adds weight (~1% of re mass, e.ga few hundred grams for a cayre) but is designed
not to degrade performancéRoberts, 2025; D. Shaw, n.dThereof it would also not impact
rolling resistanceas claimed by manufaarers (e.g.Michelin and Bridgeston@lust Auto, 2023;
Michelin, n.d-c; K. Shaw, 202R)ollowing the logic of Continental sskalant tyres means not
having to carry a spare tyre. This reduces weight enen improves overall fuel efficiency
(Continental Reifen Deutschland GmbH, +toy.

Silent tyres Slent tyres are an emerging trend in passenger and EV segments, while their
adoption in C2r C3 tyres is negligible. Silent tyres feature polyurethane foam liners that cut
interior noise byseveral decibeht certain frequencie¢Baro et al., 2019; Gomez, 2024; Sams,
2020).Noisereductiontyres use lightweight opegell polyurethane foam sheets glued to the
inner liner. The foam is ligkt500 g for passenger car tyreahpd no significant impason rolling
resistanceare reported(McIntosh, 2017)

7.3.4. Least life cycle costs

The MEErP methodology appliesla.CC approach when assessing product groups. According

to MEErRG KS [ [/ / LINRBRdzOG A& RSTFAYSR Fa daiGKS LINE RdzC
GKFy GKS . FasS /&S I .foriyresSthefp@amstarsimost Airecly likkedOf S 02 :
to user costs are rolling resistance and durability. However, other aspects such as safety, noise,

or abrasion are not factored in. As a result, the LLCC approach may favour a tyre with low rolling
resistance and high mileage but otherwise poor performance in safety or environmental
characteristics. This comparison is further complicated by the wide variety of tyre types and
applications (e.gsummer vs. winter tyres). Moreover, there is little transparency on how much

additional cost is required to improve specific performance aspects, such as moving from rolling
resistance class B to class A, since performance characteristics are often inftraith each

other. Finally, important circularity aspettsuch as retreadability, recyclability, and the use of

biobased or recycled materialsare not reflected in the product price.
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4648 7.3.5. Products with standard improvement (design) options

4649 Regardinghe use phase, the MEErP methodology primarily focuséseanergy consumption,

4650 with improvement efforts mainly targeting energy efficiency. In the caseyrdst energy
4651 efficiency is predominantly represented by a reduction in rolling resistance, which is addressed
4652 through the EU fuel efficiendgbellingfor C1, C2, and C8res. Additionally, otheEcodesign

4653 aspects relevant to the use phassuch as external rolling noisere already covered by the
4654 EU label, while abrasion is expected to be regulated soon under the EURO 7 standards.

4655 Compared to other energselated products like electrical appliances,is of paramount
4656 importance thattyres meet safetyand performanceequirements, which play a critical role in
4657 their design. For instance, wet grip, snow grip, and ice grip are important safety parameters
4658 incorporated into the EUyte label while UNECE regulations set the international standéine

4659 fact that many performance and safety aspects wies are already regulated has driven
4660 innovation focused on enhancing these technical features.

4661 The following sectiongrovide a brief overview of standard improvement optiorfer C1, C2
4662 and C3 tyresluring the use phaséefore going into specifexamples obest available and best
4663 not yet available technologies (BAT and BNABgectiors 7.3.6and 0. Thefocus here is solely
4664  on performance characteristics relevant to the use phasecluding any considerations related
4665 to Gsustainablé materials,reuse and EolLtreatment (e.g, retreading, recyclabilitybio-based
4666 orrecycled content)and the product lifetimeReuse an&olaspects are covered Bection7.6.
4667 Product lifetime is covered isection0. Materials used in the production process, especially,
4668 critical raw materials, substances of concern as wellegagcled and bidased materials are
4669 discussed separately and in detaiSection7.6as they are more related tspects of circularity
4670 Digital tools in the field of BPPare covered inSection7.6.7.

4671 7.3.5.1. Reduction in rollingesistance

4672 Rolling resistance in tyres is mainly causedhggteresi&’, which accounts for 8®0% of the

4673 total resistancé. To effectively reduce hysteresis and achieve low rolling resistance, several key

4674 factors can be optinsed: (i) tyre architecture, designed to minise deformation and thus

4675 reduce energy loss through hysteresis; (ii) tyre weight, since heavier tyres generate more heat,

4676 increasing friction; and (iii) tyre composition, formulated to absorb energy in the most efficient

4677 way possible. Additionally, (iv) maintaining optimal tyre inflation pressure helps reduce

4678 hysteresis and consequently rolling resistance. While correct tyre inflation has traditionally been

4679 (KS dzaSNDa NBalLRyairoAftAder FROFYyOAy3d (SOKy2f 237
4680 adjustment.

O Hysteresis & Sy SNHe f2aa Ay GKS F2N¥ 2F KSIG ¢6KSy GKS (¢
while rolling. Because tyre rubber is viscoelastic, not all the energy used for deformation is recovered.
51 Energy loss due to air dragd due to friction at contact patch are two other factdmst only account
for ~10 % of rolling resistan@&kutagawa, 2017; H. S. Aldhufairi & Olatunbosun, 2018)
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7.3.5.2. Decrease imbrasion

Abrasion fromtyres results from the friction between th&re and the road surface. This

abrasion is influenced by several factors, including the road surface texture and topography,

vehicle operation and characteristics, anthost importantlyt thetyreQa 26y LINR LISNIi A Sa
tyre characteristics affecting abrasion include size, tread depth, construction, composition, age,

mileage, andyre pressure. To reductyre particle emissiongrom abrasion strategies irtyre

technology focus on optileing material composition and incorporating innovative materials

(Gehrke et al., 2023)

7.3.5.3. Increase in tyre grip

Wet, snow, and ice gripas well as grip to counteract lateral acceleraticere primarily
determined by the tread characteristics. These include the tread pattern desigindensityof
sipes groove geometry, and block stiffness), tread depth, the rubber compound compgsition
and the manufacturing process (g.gmixing conditions, curing temperature, and the
vulcanisation systen{Bbuchiva et al., 20195or more information on the manufacturing process,
please refer tdSection7.4.2

7.3.5.4. Noisereduction

The tyreroad interaction causes noise. Especialtgrnal noise reductioncan be achieved by
absorbing materials implemented within thtgres, while external noise reductioncan be
achieved byadjusting the tread pattern design as well as the rubber compounds used in the
tyre.

7.3.5.5. Further aspects

One approach toincrease the lifetime of tyres and to avoid repairing or replacement, are
technologies thatllow for usage of tyres after punctures.

To maintairoptimal pressuren the tyre adjustment of valves and materials can lead to reduced
pressure loss over timewhile technological solutions such as monitoring and-a@iifisting
systems can also help in maintaining optimal tyre pressure.

7.3.6. Best Available Technologwyth regard to performance
aspects in the use phase

The concept of BAT, as defined in the MEErP methodpltrgditionally emphasises
technologies with the lowest energy consumptioHowever, this conceptis not directly

applicable to tyres. Tyre design involves traides: optimising for one performance aspect (e.9.
rolling resistance) often compromises others (guget grip or durability).
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At the same timeonly few performance parameters are covered by the Bk Labelling
Regulation ETRMA adds that current EU labelling focuses on tyres in the top two classes for
rolling resistance and noisghile safety performances must not be compromised. Howgver
this approach does not consider varying tyre applications. Different facsush as winter
versussummer tyresload indexandspeed indexmean that topclass tyres often do not exist

for certain applicationglst Stakeholders consultation, 2025)

Over time, several tyre models, components, manufacturing pjaamd systems have been

recogiseR F2NJ Ayy2@0F GA2y GKNRBAZAK | g NR&A adzOK | &

Lyy2@lFGA2y |.yTeseddw@rdst dif@wal@ablé insights into technological
advancements in the fieldnd are a starting point for identifyirthe BAT in the field of tyres.

Given the multitude of performance characteristics of tydescussedn this chaptera BAT is
evaluated for each key performance indicatBpecific tyre models are not referenced, as doing
so could imply that a particular tyre represents the overall BAT for tyre performance, rather than
excelling in just one specific aspect

7.3.6.1. Reduction inolling resistance

Rolling resistance can be reduced by miisimg the energy losses that occur duribge
deformation as it rolls over the road surface. This can be achieved through a combination of
geometrig structural andmateriatbasedstrategies.

One straightforward approach to lowering rolling resistance is to reduce the contact patch
between the yre and the roadAkutagawa, 2017)This can be achieved through higher inflation
pressure, reduction of voids in the tread patténor use of narrower yres, which naturally
reduces the contact area artde overall tyre weight,by lowering the mass that undergoes cyclic
deformation.

Reducing tread depth also decreases rolling resistance by isingithe amount of rubber that
deforms (Luchini et al., 2001hlowever, this comes at the cost of reducedet lifespan and
potentially lower safety performance, making it unsuitable as a BAT in most cases.

Significant reductions in rolling resistance have historically come from innovationgein t
construction. Notablyhe introduction of radiaply tyres in 1946 marked a major improvement
over biasply designs, offering significantly lower rolling resistar¢é S. Aldhufairi &
Olatunbosun, 2018)Xap plies, commonly used in highrformance and alkeason yres, help
reduce rolling resistance at high speeds. However, their effect is reversed at lower speeds,
where they may slightly increase rolling resistarfee S. Aldhufairi & Olatunbosun, 2018)
Reinforced yrescan also contribute to lower rolling resistance by limiting casing deformation,
especially under heavy loads or higbeed conditions.

52 Reduction of voids in the¢ad pattern hcreases tread stiffness and reduces shear strain in individual
tread blocks (Michelin, 2003)
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Today, the primary focus of rolling resistance research lies inofitenisation of material
composition This effort targets reducingysteresis lossea rubber compounds and minising

overall yre deformation through advanced material structures. Rolling resistance can be
significantly reduced if the filler material is finely distributed within the polymer matrix. The use
of nanomaterial®enhances this effect due to their high surface area and better interaction with
polymer chains. Silica leads to lower hysteresis losses compared to traditional carbon black,
which is why it is commonly used in low rolling resistarytes (see als&ctions 7.3.5.2and
7.3.6.20n abrasion).

Manufacturers finetune the polymer structure and coupling agents to reduce internal friction.

This includes optiising themicro- and macrostructuref the polymer chains, as well as the use

of advanced softeners to enhance elasticity and reduce energy loss during deforr(tatiGn

Aldhufairi & Olatunbosun, 2018)In this regardc ~ G-ASFSENI GA2y¢é adyidKSGAC
(functionalsed styrenesbutadiene rubber ($BR) and neodymiugatalysedpolybutadiene

rubber (NdBR)) are noteworthy, as they allow for better bonding with fill&isey are mainly

used in premium tyres ankad to areduction in rolling resistance and wear, while increasing

wet grip(Bisschop et al., 2021; Kloppenburg et al., 2018)

Finallymorphing tread patterns, where the part of the grooves and/or sipes in tyres open or
close depending on the riding style was recently presented for a motorcycleTtyus. either
rolling resistance or grip is enhancethe respective technology & passive system that is
readily available for motorcycle tyres (Autocar Professional Bureau, 2024; Pard, 2024).

7.3.6.2. Decrease imbrasionandincreasedongevity

Arecent review paper has summsed technological approaches to reduce tyre wear (Gehrke
et al., 2023).

Using highly dispersible silica (HD silica) instead of carbon black as a filler material can reduce
tyre abrasion. It is used in premium lemlling-resistance and eco tyres. HD silica distributes
more evenly throughout the rubber matrix, which strengthens the compound and makes it less
prone to crack formation and propagation. This in turn reduces tyre wear. Additionally, silica
reduces internal friction within the rubber compared to carbon black, resulting in lower heat
build-up during driving. This helps prevent ttyge from softening excessively under high loads,
which also reduces tyre wear. At the same time, it is noteworthy that silica does not compromise
rolling resistance and wet grip properties of tyr€ices for HD silica are higheomparedto

carbon black, given the higher processing efforts (HD silica production and mixing of silica into
GKS Nz O6SNJ) YFGONREO FyR GKS 268N YNy SG YI (dz
alternatives to silica and carbon black are discussed, such as ashes from rice husk or other plants,
but are still at a low technological maturity level.

Another approach to reducéyre wear is to slow dowrtyre aging. Adyres age, protective
additives that guard against oxidation become depleted, making the rubber more susceptible to
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hardening and embrittlement. This degradation can lead to the formation of small cracks in the

tread, which in turn accelerates wear. Additionally, theeQa GG KSNX It &GF oA f AdG& RS
increasing the risk of overheating during use. To counteract aging effects, manufacturers can
AYONBI&S (KS Nz oSNNa NBaradlyOS (2 2EARIFGAZ2Y |
2y GE@NBQ& AYyYySNI &dzNF I OS liskrs (éshekidlly dn gidewallsk Xh@ lisy G & = |
of substances used as adegradantss long. Among popular antiozonants and antioxidants are
amine-based chemicals (such as 6PPD, TMQ or®fPRibenolic chemicals (such as BHF

styrenated phenols) and heterocyclic chemicals as well as waxes (physical antioxidant). To

mitigate UVidegradation, carbon black also HAlL $/\fabsorbers and surface protectants are

used.

7.3.6.3. Internal noiseeduction

Sme (premium) tyre models incorporateound absorbing materials, such pslyurethane

foams, mostly glued inside the tyre lining, which damp the cavity resonance and can reduce
noise in the cabin by several @®Baro et al., 2019; Gomez, 2024; Sams, 2020). However, these
foams can constrain (mechanical) tyre recycling and are viewed as ld&todésignEuRIC
AISBL, 2022). In addition to foams, sidewall design and carcass damping are also targeted to
manage vibration transmissidfi. Li, 2019)

7.3.6.4. External noiseeduction

besidescarbon blackHALS', U\Vtabsorbersand surface protectants are used.

External rolling noise is highly dependent on the road surface, especially if the road is wet or its
GSEGdzZNBE A& O2FNAS 6!'b9/9 wmmtod 9aLISOALtte I
become more relevant. Nevertheless, the tymad interactionremainsrelevant and is affected

by the tread designas well ago a certain extent by the tyre compound. Below are some
approaches used to reduce external rolling noise:

1 Arrangement of the tread blockdf all tread blocks are designed in the same way they
would emit noise at the same frequency. By varying block size and shape, road contact
is randomised and external rolling noise is reduced. This is referred to as pitch
sequencing (Tire Rack, n.d.)

63 6PPD=N1,3-dimethylbutyl}b -phenytp-phenylenediamine, TMQ=Polynieed 2,2 4trimethyl-1,2-
dihydroquinoline, IPPD=Nopropytb -phenylp-phenylenediamine
64 BHT2,6-Di-tert-butyl-4-methylphenol
85 HALS=Hindered Amine Light Stiakik (class of stalidlers ¢ not a single compound)
56 Examples of systems or tyre models include Continental ContiSilent, Pirelli Noise cancelling system
technology, Michelin Acoustic Technology, Hankook Ventus, Falken Silent Core, BridgeSiiené &hd
Dunlop- Noise Shield Technology
67 HALS=Hindered Amine Light Stabilisers (class of stabgigetsa single compound)
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1 Groove design and anglessroove resonance adds to the external rolling noise. Air
becomes trapped in the grooves and is then rapidly expelled ftangrooves. This is
referred to as air pumpingOptimising the design in grooves patterns and angles that
disrupt uniform air pumping leads to noise reduction (Meng et al., 2025; Pinay et al.,
2020)

1 Reduction in hysteresi$echnologies are already explained under rolling resistance and
abrasion irSection7.3.6.1land Section7.3.6.2 respectivelylt reduces energy loss and
therefore, also noise

1 Rubber compound Softer rubber compounds decrease external rolling noise by
dampening vibrations (Tirecraft, 2024)

1 Silent tyres are primarily designed to reduce internal noise, will also reduce external
noise to a certain extent (segection7.3.6.3on internal noisereduction).

7.3.6.5. Further aspects

Slf-sealing tyres are sometimes considered BAT in the tyre sector, as they enable continued
driving after a puncture by sealing the damaged area with a viscous gel (1st Stakeholders
consultation, 2025). This feature can extend the lifespan of the tyre by eliminating the
immediate need for repair or replacement. However, these tyre types are often regarded as
problematic in terms of EoL treatment and, like noise reduction tyres, are criticised for not
aligning well with Ecodesign principles (1st Stakeholders consultation, 2025).

Maintaining optimal pressure is directly connected to reduction in tyre wear, naiggrolling
resistance. Monitoring systems that use pressure sensors inside the tyre to directly measure
pressure (direct tyre pressure monitoring systadirect TPMS) and those that estimate pressure

by using wheel speed data (indirect TPMS) inform users about the current tyre inflation. Another
approach are active components that regulate tyre pressure. Onboard inflation sysiems (
trucksand heavyduty vehicles) and central tyre inflation systems @ffrthe road OTR tyres)

do not require the user to inflate the tyres themselves anymore. Advanced systems even allow
for an equalisation of pressure across all wheel positions. These automatic tyre inflation systems
(ATIS) have some constraints: (i) they are currently not commercialised for passenger cars, (ii)
they require a power source, an@ii) they can normally not deflate ovénflated tyres. A
combination of both TPMS and ATIS allows for monitoring and-adjtesstment of tyre pressure
(Bauer Built Tire &, 2021; Cullen, n.d.; Morgan, 2025)

CdzNI KSNXY2NB>X Y2y AlG2NAy3d hae bderBievaloped dhat Yidt didly G & NB
monitor tyre pressurebut alsa

 Treaddepthi2 6 N}y dzaSNE |a az22y +Fta (GdKS G&@NBQa
anymore
Tyre temperature tyre temperatures often increase rapidly prior to a tyre blow.out

Small punctures that often remain undetect¢@ontinental Reifen Deutschland GmbH,
n.d.-c).
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4854 7.3.7. Best Not(yet) Available Technologyith regard to
4855 performance aspects in the use phase

4856 The amount of innovation to enhandgre performance ivast,and it isconsidered impossible
4857 to cover allthe BNAT in the tyre industnHowever,Maan et al. (2025have systematically
4858 compiled a comprehensive overview patents and new research in thre field. The following
4859 subsections arbased on that overview and constitugenonexhaustive list OBNAT

4860 7.3.7.1. Advancedmaterials

4861 Adjustment of tyre composition ignder constant investigatiari-or instance, the utéation of
4862 hybrid filler systems, irbinary orternary system(e.g, carbon black, silicaand thermally
4863 exfoliated graphite as described Bijina et al., 2025promises lower hysteresigus lower
4864 rolling resistance, while improvinget grip at the same timeNanotechnology, especially the
4865 utilisation of nanoprene and nanosiliga often discussed asmeasureto reduce tyre abrasion
4866 However high costs as well as healtsafety, and otherrisksare stated as significant barriers
4867 (Gehrke et al., 2023Finally, sethealing rubberthat repairs micreabrasiongo reduce particle
4868 generation,s another approach to counteract abrastérrhis approach is still in early research
4869 and labscale developmeniGehrke et al., 2023)

4870 7.3.7.2. Tread adjustment

4871 Anotheridea that has been followed over the yedss variable tyre profilewhich is a concept
4872 that aims to allow the tyre to change its aspect ratio dynamically during roMHogiever, his
4873 conceptstill needgo be extensivelynvestigatedwith experimentalresearchandfield tests(H.
4874  S. Aldhufairi & Olatunbosun, 2018hreetube or multrchamber systems are one approach to
4875 achieve adaptive tread adjustme(i. Aldhufairi et al., 2019)

4876 7.3.7.3. Nonpneumatic tyres

4877 Recently, an airless tyre employing shajpeemorymetal alloyshas been developednd placed
4878 on the market irthe premium bicycle tyre segmenthe metal alloy gd is integrated in a poly
4879 rubber material The tyre supposedlgdapts its profile to load or speed, liwth elastic and
4880 robust and never goes flgiThe SMART Tire Company, 204y other tyre types, especially for
4881 OTR or light electric vehiclglhe conceptof shapememory metal alloys or the broader concept
4882 of nonpneumatic tyres has beamder researchor several yeardut is little commerciaised®®

BSelfkK S| f Ayd NIUz0 6 SNE | NBcthg eepaired dreaendsy vidi agaig. THe beNafitish 2 y
that the material can close small cracks or cuts before tlesylt inlarger defects that accelerate particle
release. In other words, the technologpes noteliminate abrasion but slows down the progressim
wear.
“aAOKStAYyQa ¢gSSt GpneliBdtic tfrefoldtha QTR dyte geQrentt NB y 2y
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4883 (Hankin et al., 2025)A generadisadvantageof nhonpneumatic tyres remains thacreased
4884 mass andthus heat buillup, resulting in performance drawbackih addition noise and
4885 vibration increaseresulting in a harsher ride.

4886 7.3.7.4. Advanced monitoringnd control systems

4887 Besides monitoring several aspedaif the tyre conditiong(e.g, pressure temperature, tread

4888 depth, vibration etc.), next generationsmart tyre sensors are connectdd cloudbased

4889 platforms for remote analysis of tyre health and targeted alerts or recommenda(i@BAS

4890 Depot, 2024)Sensor data from vehicles can be used by machine learning in connection with

4891 artificial intelligence to spot patterns and predict hawres will perform. Current research

4892 explores methods to estimatie forcesexertedon thetyre, taking into account theoad quality

4893 to predict wearand, among otherthings calculate thetime to failure6 ¢ KSI f G K F2 NB Ol & (
4894 (Maan et al., 2025)n the future,piezoelectric elements or triboelectric nanogenerators may

4895 be usedo power sensorsThey are embedded the tyreandharvest energy from deformation

4896 and vibration(Meena et al., 2023; Zhao et al., 2023)

4897 Depending orthe driving,weather, roadand other conditionsgevelopments foresee thayre

4898 pressureis automatically adjusted to optimise either low rolling resistance (eoq dry
4899 highways) or maximum grip (e,@n wet urban roads). Seihflation can for instance be
4900 achieved through integrated pumps powered by the centrifugal forces acting on the rotating
4901 tyres(Continental Reifen Deutschland GmbH, 1.

4902 The Vehicldo-Everything (V2X) approagoes one step furtheData collected by vehicles will
4903 be shared with nearby vehicleseating a swarnintelligence(Continental Reifen Deutschland
4904 GmbH, n.da; Vodafone, n.d.)With regard to tyres this approadaould have interesting use
4905 cases,dr instance:

4906 9 V2Xcouldinform other vehicles on grip changes, aquaplaning, or icy patches

4907 1 V2X could inform (autonomous or semitonomous) driving systems about tyre state
4908 (e.g, reduced grip), allowing them to adjust for instance braking distances or cornering
4909 speeds.

4910 1 V2Xcouldintegrate tyre health data with route plannimgavoiding highwear roads.

4911 7.3.7.5. Other

4912 Systems arebeing developed to capture particulate matter during driving reduce the
4913 environmental impact of tyre weaA device ismounted in thewheel well and uses airflow
4914 control and electrostatics to capturyre particles that are 2.5 microns or less in diameter
4915 (PM2.5 which carry a chargdue to the carbon in rubberTheseare collected and can be
4916 disposed of by the us€EMobility Engineering, 2022)

4917 Tyres have temperature range at which their performance excélge reselle©Oponeo.pl S.A.
4918 for instance states that the ideal temperature for car tyres is ~60vit regard to rolling
4919 resistance(Oponeo.pl S.A., 2023Phase change materialsave recently been introducedin
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4920 motorsport applicationsto maintain optimal tyre temperatures’®. In addition to design
4921 adapationsthat improve tyrecooling, he future forstandardtyres mayincludeactive heating
4922  or coolingsystemqLindberg, 2025; Sams, 2025)

4923 7.4, Productionanddistribution

4924 7.4.1. Product weight andBills of Materials (BOMS)

4925 Thissectioncovers the composition and quantitativeeight of tyres focussingon C1, C2and
4926  C3 tyreswith a brief discussionf other tyre types irrespective subections

4927 7.4.1.1. Tyre compositiorof C1, C2and C3 tyres

4928 To arrive at aBOM for tyres, reference compositiosof tyres needto be determineal first. A
4929 literature reviewwas carried out and theesults are presented ifable 7-6. The literature
4930 describedthe composition of tyreseparately fopassenger catyres andtruck tyres In total,
4931 ninematerial compositions were found fpassenger cayres andsevenmaterial compositions
4932 fortrucktyres.The evaluation shows thatuck tyrescontainasignificantlyhigher steel content
4933 compared topassenger catyres, whilethey have minimaltextile content In addition, the
4934 natural rubber sharein truck tyres is almost twice as higltompared topassenger catyres.
4935  Accordingly, thesyntheticrubber share isreducedin truck tyres. The proportions of fillers and
4936 other additives or processing agents show only minor differences across the tymee
4937 categories.

4938 The reason fotthe increased reinforcingsteel and natural rubber shares in truck tyres in
4939 comparison to passenger car tyres can be traced back tbaheier loads that have to be carried
4940 by trucks. Steel reinforcement can sustain the truck weight better and increseadal rubber
4941 sharesincrease(among othersglasticity, fatigue resistancand tear strength, which becomes
4942 increasingly important at heavy loads.

® Phase change materials absorb or release heat as they change phase (mainly from solid to liquid and
vice versa). Depending on the materitile change happens at a specific temperatieeg. the phase
change (from solid to liquid) in water happens atQ)? Material ischosen to match the target
temperature.lnthe motorsports sector (egziallyin Formulal) phase changing materiase either used
to store heat from warmed tyres or release heat to cold tyrks.a result, tyres are neither too cold nor
do they overheat
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4943 Table7-6: Composition ofC1, C2, and G8res found inliterature.
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17%  34% 18%  20.3% 36.1% 21.2%  37.1% 19% 34%
Rubber Svntheti 4%  45% 43%  42% 47%  45% 41%
Rﬁgbeer'c 20%  12% 25%  23.6% 10.1% 245%  100%  24% 11%
_ Carbon black 28%  21.0% 21.4% 18.9%  22.30%
Fillers - 26%  24% 28%  24% 29%  24% 2150% @ 23% 30% 26% 24%
Silica 6.5% 3.8% 77%  1.30%
Sulphur 1% 1% 1.3% 1.6% 6%
Zinc oxide 2% 2% 1.4% 2.1% °
0, 0,
other Accelerators 0.99% 0.69¢ 8.7% 7.20%
rubber Anti- 14%  10% 3% 14% 9% 9% 7%  13% 14% 10%
d 1.6% 1.29% 2%
compounds  petergents 6%
Stearic Acid 1% 0.7% 0.5%
Plasticiser 5% 6.8% 1.7% 6%  4.4% 0.8%
Steel 12% 21% 13% 25% 12% 21% 17% 25% 11% 12.0% 21.0% 15% 10.8% 21.10% 12% 21 %
Textiles 4% 0% 5% 0% 4% 0%  5.50% 0% 5% 4.0% 0% 37%  0.20% 4% 0%
Sum 100% 100%  100% 100 % 100%  100% 100% 100% 100% 100% 100% 100%  100% 100%  100% 100 %

Source (1) ) ®) (4) (5) (6) @) 8) ©)
4944 2 specified as CBSecified as 6PPD.

4945 (1) (UtreraBarrios, Verdejo, Lopedanchado, et al., 2023)

4946  (2)(Braithwaite et al., 2021)

4947  (3) (ETRMA, n.et)

4948  (4) (Grammelis et al., 2021)

4949  (5) (Denny, 2024)

4950 (6) (Blomer, 2022)

4951  (7) (Continental Reifen Deutschland GmbH, &)l

4952  (8)(The Japan Automobile Tyre Manufacturers Association, Inc., 2012)
4953  (9)(U.S. Tire Manufacturers Association, n.d.)
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4954  For most materialghereis little variationfoundin the literature The compositioaanalysed in
4955 the literature review showsa maximumdeviation from the median o§ix percentage points
4956 (absolute)However, there aredrger uncertaintiesegardingthe shares of fillersand steelused

4957 in passenger car tyres

4958 It should be noted that the choice between silioacarbon black technology for C1 tyres
4959 determines the proportion of each material used. A tyre based on carbon black technology will
4960 contain little to no silica, whereas a tyre using silica technology will have a relatively high silica
4961 content, resulting in a reduced amount of carbon blétst Stakeholders consultation, 2025)

Material breakdown of passenger car and truck tyres
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4962

4963 Figure7-11: Variation in the compositiorof tyres found in the literature. The median value is
4964 illustrated by a blackdiamond,andthe blue barsshow the range between the minimum and
4965 maximum value.

4966 The median values are taken frdfigure7-11to definea reference composition fa€1 and C3
4967 tyres.Thereferencecompositiors were normalised snce thesum of the mediandoes not add
4968 to 100 % Normalisation was performed by dividing each median value by the total sum of all
4969 medians By doing sothe relative proportionsof the individual materialgre maintained No
4970 distinct composition was found in the literatufer C2 tyresWith the open public consultation
4971 acomposition for C2 tyrewas provided1st Stakeholders consultation, 2025)
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Table7-7: Normalised tyre composition used for théill of Materials

natural rubber 19.1% 20.2% 34.9%
synthetic rubber 24.1% 22.8% 10.5%
carbon black 20.3% 19.1 % 21.7%
silica 7.3% 6.4 % 2.5%
sulphur 1.3% 1.1% 1.7%
zinc oxide 1.9% 1.7% 2.7%
plasticisers 6.2% 4.4 % 1.7%
other additves/agents 3.8% 57% 3.0%
steel 12.0% 12.5 % 21.2%
textiles 4.0% 6.1 % 0.0%
Sum 100.0 % 100.0 % 100.0 %

The elemental composition can be deduced fridm tyre composition given ifable7-7. In
Table7-8, the specific elemental compositiomas approximated by multiplyinipe elemental
composition vales of the individual shars of the stated material® (i.e. natura rubber,
synthetic rubberetc.). To determine the sharef fossil carbon, it was assumed thtae carbon
source ofall materialswasbasedfor 100 %on fossil carbonexceptfor natural rubber (100 %
biogenic carbon)Based orthe elemental composition, théower heating value (LH¥)was
determined Rodrigueet al.(2017)alsopresentedan elemental composition fayres, showing
an overall good match.

Table7-8: Calculated elemental composition of tyres

Carbon 67.5% 67.7% 65.2 %
Share of fossil carbon&iCiotar) 747 % 733% 52.1 %
Hydrogen 4.5% 4.6% 4.0%
Nitrogen 2.2% 24% 1.2%
Oxygen 2.6% 2.6% 0.9%
Sulphur 1.6% 1.6% 2.0%
Chlorine <0.1% <0.1% <0.1%
Ash (including ZnO, steel, silica) 21.6% 21.0% 26.7%
Sum 100.0 % 100.0 % 100.0 %
LHV 27.9 MJ/kg 28.1MJ/kg 26.8 MJ/kg

! Stoichiometric data wsused where possiblésiven themany differentmaterials used, especially with
regard toli K Sthedaddii@ S & k | Th& gbmpbsitions can only be understood as an approximation.
2TheLHMs the amount of heat released during the complete combustion of agfkeliding the energy
recovered from condensing the water vapor in the combustion products
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7.4.1.2. Tyre composition of other tyres

Cur literature scan revealed that the composition of other tyre types is addressed less
frequently, and we did not investigate these in the highest possible Id@taé composition of
motorcycle tyreswasfoundin the literature for oneContinental tyre (Cycle News, 2018): 41 %
rubber (natural and synthetic rubber), 30 % additives (carbon black, silica, carbon, gyps#%m), 15
reinforcement (steel, polyester, rayon, nylon etc.), 6 % plasstis (oils and resins), 6 %
chemicals forvulcanisation( sulphur, zinc oxide et¢.and 2 % antaging agents and other
chemicals. This is only onempositionandcannotbe considered representative of the market.

Forbicycle tyres Schwalbetatesii K Ithé ruldber content is around 480 %. The filler amounts
to 1530% and the remaining components approx-38): €(Schwalbe | Ralf Bohle GmbH,
2025) Thecompositionvaries greatly dependingn the intended user the type of bike the
tyre is designed for(e.g, mountain bike tyres vs. racing bike tyre&)formation on the
composition of different tyre typewas found orthe website of theretailer Decathlon To show
the variance in the material compositi@trossdifferent types ofbike tyres, Table7-9 present
the composition of representativayre.

Table7-9: Composition of different bike tyres based dhe reseller Decathlon

Tyre Schwalbe Protect Lighi MTB Dryl Riverside Road Van Rysel 700x32
specification 700x28, folding) 27.5x2.00 Protect 700x47 wire
(NNaFt{L;ra' rubber 30% 15% 11% 30%
Synthetic
rubber 30% 39% 47% 30%
(SBR/BR, etc.)
Steel

0, 0, 0 0,
(beadiwire) 0% 10% 0% 20%
Nylon
(polyamide) 20% 21% 37% 20%
cords
Aramid fibes 20% 0% 506 0%
(Kevlar)
C_arbon black 0% 12% 0% 0%
(filler)
Qils & other 0% 3% 0% 0%
plastidsers

Source(Decathlon Deutschland SE & Co. KG, 2025).

The composition ofOTRtyres (mining and agricultural tyresjould only be found in one
literature sourcgTyre Stewardship Australia, 2024)d is given ifrigure7-12. Given the variety
in OTR tyreghe presenteccompositionservesonly asan indicationexample as actual material
compositions can vary sigicantly.
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8.6% 2%
B Natural Rubber ‘ 27.0% W Natural Rubber ‘
Synthetic Rubbers Synthetic Rubbers
./ M Fillers
(carbon black, silica) AGRICULTURE
b TYRE

M Fillers 27.3%
(carbon black, silica)
Steel reinforcement Steel reinforcement
Textile reinforcement Textile reinforcement
M Oils, antidegradants,

resins, curing agents

M Oils, antidegradants, 3.0%
= resins, curing agents

23.1% 23.9%

Figure7-12: Composition of OTR tyres

No compositiors ofairplane tyreswere foundin the literature.

7.4.1.3. Tyre weighs of C1, C2and C3yres

Tyre weightdepend onthe specific tyre geometrylimensions andspecifictyre designchoices
made by the manufacturer.One stakeholder also noted that imported budget tyres are
sometimes narrower towards the tread to reduce rolling resistamgeich in turnreducesthe
overalltyre weight(Stakeholder Interview SR8, personal communication, 2025)

C1 tyres

Tyre modés recently tested byADAC(2025a)were assessed with regard to theiveight,
categorisedby seasonal tyre typeall-season winter, and summer tyresTyreweights ranged
between 812 kg. The ranges of the tyre weights eachtyre typeare presented ifrigure7-13.

The graphshowsthat tyre weights of the same geometcanvary between one to four kdi.e.

up to +20 %) Additionally, the graph indicates that increasing tyre dimensions generally leads

to a corresponding rise in tyre weight. This trend is clearly observable when comparing tyre
models such as 205/55 R16 and 215/55 R17, where both the rim diameter and tyre width

increase while the aspect ratio remains constafite seasonal tyre typ®n the contraryis of

little relevancefor the tyre weight.
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Figure7-13: Tyre weights for C1 tyres tested by the ADACndicates the number of models
that were tested.

One aspect not covered in this initial assessment is the potential change in tyre weight due to
reinforcement. Reinforced tyres containore material in sidewall€xtra carcass pliesubber,

and potentially reinforced beltso maintain higher vehicle load# higher weight igherefore
expected for reinforced tyres in comparison to standard load tyfdss aspect was evaluated

for the tyre geometry 205/55 R16lowever, lased on tyre weightsf 34 tyre modelsaken from
TestsiegenTestsieger.de Vergleichsportal GmbH, 20@8)significant difference in the tyre
weight was found betweestandard load (SL) and reinforced tyres @d.¢an be seen figure

7-14.
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Figure7-14: Tyre weights ofreinforced (Xl.n=21 and standard load (SIh=13 tyres of
geometry 205/55 R16
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The tyres tested by ADAC represent only a small segment of the entire market. Additionally, the
tested tyres have similar geometrieo arrive at a representativereight for C1 tyrestyre
geometriesplaced on the markebetween20202024were assessed usimgta fromthe EPREL
database The assessmerds presented irFigure 7-3 in Section 7.3.3 showsthat the rim
diameter dictates the tyre geometrpf C1 tyresto some extent. Therefe, it is deemed
worthwhile tolink thetyre weightto the rim diameterTyre weights for C1 tyres are not readily
available but can be partially sourced from the website Testsie(ferstsieger.de
Vergleichsportal Gmh2025) However, not all tyres listed on étwebsite include information

on tyre weight, and those that da@an onlybe checked individually. Due to the high manual
effort required to compile tyre weights, the evaluation was streamlined as follows:

1 For each rim diameter from R13 to R22, the three tyre dimendioatsheld the most
models in the EPREL databdEeropean Commission, 2025a¢re selected (e.gfor
R13:175/70 R13, 165/70 R13, 155/70 R13).

1 Exceptions were made for rim diameters R16, R17, and R18, for which five tyre
dimensions were assessed due to their high market sifeoe R21 and R22nly few

tyres were foundverall and all of them were taken into consideration.

Only aliseason tyres were consideréd

For each tyre dimension, weights were collected from five different manufacturers to
account for variation between brand3he five most populamodels (based on the
website TestsieggiTestsieger.de Vergleichsportal Gmi2id25) were taken

1 No differentiation was made between standard load and reinforced tyres

The assessment is shown kigure 7-15. The box plot illustrates the distribution of C1 tyre

weightsfor rim diametersbetweenR13 to R22. For each rim diameter, the box represents the
so-calledIQR*, with the horizontal line inside the box indicating the median weight. Whiskers
SEGSYR (2 wmop GAYSE
represents the mean weight for each rim siZae graphshowsthat the variance of weights

tends to increase for larger rim sizes.

iKS

Lvwz

Iy R

Iy &

2dzi f A SNEA

The data showa clearlinear trend between the tyreveightand the respectiveim diameters
(R=98 %) The tyre weight increasdsy ~1kg per increase in rim diameteFhe tyre weight can
be approximated by the following formulgre-weight=1.15kgx (Rim diameter [inch]) 9.32

kg

The initial analysis of tyres tested by the AJADAC, 2025ahowed that tyre weight is little depended

on seasonality. Aleason tyres seem to be a fair compromise.

7450 % of the data points are within the IQR
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Figure7-15: Distribution of C1 tyre weights by rim diameter

C1 tyre weights range from approximately 5 to 17 kilograms. To determine an average weight
representative of the market, tyre weights can be weighted according to the number of models
placed on the market for each rim diameter, as recorded in the EPREL database. Based on this
approach,the weighted average weight of a C1 tyre is calculated to be 10.6 kilograFfos.
comparison, the tyre geometry with the highest number of models placed on the market in the
segment of C1 tyres205/55 R16 has a median weight &5 kg, with values ranging from6

kg to 10.1 kg’®

Feedback from stakeholdefdst Stakeholders consultation, 20283 compiled inTable 7-10
suggestiverageweights and rangeand show and overall good alignment with our evaluation.

Table7-10: Average weight and ranges in the weight of C1 tyesssuggested by stakeholders

Stakeholder Average weight [kg] Minimum weight [kg] | Maximum weight [kg]
7.5 16

Stakeholder 1 9

Stakeholder 2 10.7 49 19.3
Stakeholder 3 N/A 6.5 10
Stakeholder 4 10 7 15
Stakeholder 5 10.5 4.5 29.4
This evaluation 10.6 5 17

S Based on the evaluation of 78 models, as provided by ABB&C, 2025a)
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C2 tyres

C2 tyres show less variability compared to C1 tyres. A total of 26 tyre geornsatdesntsfor

70% of all C2 tyres placed on the markeyears 202€2024°. The majority of these tyres are
found in rim diameters R15 and R16, with only a limited humber of models available in the R14
and R17 segments. Other rim diameters are of minor relevance for C2 tyres.

Tyre weights for these 26 geometries were determined using data fron ésésiegemvebsite
(Testsieger.de Vergleichsportal GmbH, 20ZH)e same methodology as for C1 tyres was
applied: only alseason tyres were considered, and five models were evaluated per tyre
geometry.

The results are presented igure7-16. The lower bound represents the minimum tyre weight,
the horizontal line in the box represents the median and the upper bound represent the
maximum tyre weightThe tyre weight ranges between ~7 to 18 kg
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Figure7-16: Tyre weights of relevant C2 tyre geometries

To determine an average weight of C2 tyres, tiediantyre weights presented ifigure7-16

can be weighted according to the number of models placed on the market, as recorded in the
EPREL databadgased on this approach, the weighted average weight of a C2 tyre is calculated
to be 13.1 kilograms For comparison, the tyre geometry with the highest number of models
placed on the markeih the segment of C2 tyre35/65 R16 has a median weight df5.5 kg,

with values ranging fror5.1kg to16.1kg.

Feedback from stakeholders on the weight of C2 tyesspresented ifable7-11, shows an
overall good alignment with regard to the average and minimum weifté maximum weight

is however considered to beigher.This is plausible, given that rim diameters above 17 inches
were not taken into account.

6 For the remaining 30 % of tyre geometriess than 100 models are found in the EPREL database per
geometry.
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Table7-11: Average weight and ranges in the weight of C2 tyres as suggested by stakeholders

Stakeholder Average weight [kq] Minimum weight [kg] | Maximum weight [kg]

Stakeholder 1 12.2 23.1

Stakeholder 2 N/A 20 45

Stakeholder 3 12 8 20

Stakeholder 4 13.5 5.27 31.9

This evaluation 13.1 7 18
C3 tyres

C3 tyres are primarily mounted on rims with diameters of 17.5, 19.5, andir&h&s The tyre
wholesaler and reseller Heuver Tyrgseuver Tyrewholesale, 202pjovided the consultants
with a comprehensive list of tyre weights for all truck tyres available on their website. By
analysing 19 different tyre geometries, approximately%®®f all truck tyres placed on the
market between 2020 and 2024as recorded in the EPREL dataliasere covered.’

The results are presented Figure7-17. The lower bound represents the minimum tyre weight,
the horizontal line in the box represents the median and the upper bound represent the
maximum tyre weight. The tyre weight ranges betwe@2 to 105 kg, whiletwo thirds of tyre
geometries placed on the markebld a weight betweem0-75 kg
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Figure7-17: Tyre weights of relevant &tyre geometries.

To determine an average weight of C3 tyres, the median tyre weights presenkéglire7-17
can be weighted according to the number of models placed on the market, as recorded in the

"TFor the remaining tyre geometries less than 100 models are found in the EPREL database per geometry
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EPREL database. Based on this apprdbehyeightedaverage weight of a C3 tyre is calculated
to be 58.4 kilograms For comparison, the tyre geometry with the highest number of models
placed on the markein the segment of C3 tyres315/80 R22.5 has a median weight of 67.8

kg, with values ranging from 57 kg to 78 kg.

{GF1SK2f RSNBRQ NBalLRyaSa
confirm the average weight and the ranges determined in our evaluation.

Table7-12: Average weight and ranges in the weight of C3 tyres as suggested by stakeholders

Stakeholder Average weight [kg] Minimum weight [kg] | Maximum weight [kg]

Stakeholder 1 55.1
Stakeholder 2 N/A
Stakeholder 3 50
Stakeholder 4 58
This evaluation 58.4
7.4.1.4. Tyre weights of other tyres

For other tyre typesthe tyre weightscan only be approximatedhe tyre weight omotorcycles
and mopedswas estimated by one stakeholder to be between 4 to 9kg Stakeholders
consultation, 2025)Bicycle tyres can weigh less than half a kg (road bikas)can weigh more
than 2 kg for fat bike€OTR tyresnd agricultural tyresnay be used for many different purposes
and their rangecan lie anywhere betweer10 kg(e.g. for mowers) up teseveral hundred kg
(Heuver Tyrewholesale, 2029)he Secretariat of the Basel Convention (208#)es a range of
136-454 kg for agricultural tyres and 122684 kg for mining tyre$:oraircraft tyresan average
weight can be approximated from tyres imported into the EU by taking into account two
different Eurostat databasés(Eurostat, 2025f, 2025pyiving an approximate weight of 37 kg
per tyre. The range lBoweverexpected to be very wide, e.g. lemeight tyres for small aircrafts,
e.g. a Cessna would lie in the range of2D0kg, while the weight for large military and cargo

aircrafts is in the range of several hundred kg.

1.4.2.

This section presents the manufacturing process of tyres and incorporates the sections on the
primary waste production in the realm of tyre producti(gualitative) andthe energy demand

in the manufacturing process (quantitativéhe provided process is mainly apt for, CR and
C3tyres andmaynot be apt for other tyre types (especiallyrplane and bike tyrgs

Assessment of thenanufacturing process

2y

(i KTable 3-RcahfoveralR

18.2
45
30
24
22

94.7
113
110
148
105

/

8 One database gives all extra EU imports in kg, while the other uses items. For aircraft tyres there is a

perfect match for both databases, while for other tyre types, this is not the case.
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7.4.2.1. Overview on the tyre production process

Tyre productionmay be separated into:

1 Rubber, steel and textile preparation

1 The production of tyre parts such as the intieer, the bead the tread,the sidewalls,
the carcass etc. and

1 the tyre production and inspection

Table7-18 presentsa simplified process schenwd the production of tyresstarting with the
preparation of the materials used and ending with the finished ti@pending on the tyre type
the process scheme may show deviations
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Figure7-18: Simplified depiction of the tyre manufacturing process, highlighting most important process steps and flows (own illustjati
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7.4.2.2. Rubber compound preparation

In the mixing room, raw uncured rubbercomprising both natural and synthetic typess
combined with various additives and chemicals. Mastication agents and plasticisers are
introduced to reduce viscosity, improve flowability, and enhance overall mixing efficiency.
Vulcanisationagents are added to enable the crosslinking of rubber macromolecules, while
vulcanisationacceleratorsspeed up thevulcanisatiorprocess. At the same time, retarders are
incorporated to delay the onset aulcanisatioruntil the appropriate stage. Active, reinforcing
fillers are used to improve the mechanical properties of the compound, whereasaiaforcing
fillers serve primarily as extenders. Finally, antioxidants and stefsilare included to protect

the material against embrittlement, wear, fatigue, and degradation over t{Eegels et al.,
2011).Depending on the final purpose and properties of the rubber compound furttaerials

may be introduced but the referenced material groups may be considered amdberelevant
ones.

Mixing in tyre compound production is typically carried out in multiple stages, including several
masterbatch cycles followed by a final mixing sta§emematerialsare introducedin later
stages ¢speciallyvulcanisationagentsto prevent prematurevulcanisation but also anti
degradantsanti-ozonant$’. Typically,nternal mixersare usedICONVEY, 2022)Depending
on the application and compound formulation, varidngernal mixer types are available. The
most commonly used in tyre production are Banbury (tangefitadr) mixers and intermeshing
(e.g. twirscrew or Shadype) mixergLimper, 2012}, Themixer, which may be considered as
the heat of the mixing roonis attached to a periphery, whiglsimply put)comprisesstorage
tanks weighing systemsndfeeding aggregatefr the different raw materials used in rubber
compound productior{l CONVEY, 202Additionally filtersystemsare in placdgo mitigate dust
and volatile organic compounds emissions to the environment

Material leaving the mixer through the discharge door is a hdi0Q °C), unshaped rubber
compound mass often referred to as a batahwhich is immediately sent for further
processing.

Primary waste produceduring rubber compound preparation may inclufiekoInstitut e.V.,
1995)

1 Sart up and endof-run waste remaining in the mixerafter completion of a batch or
before reaching steady stafétypicallyapt for energy recovery

®While the first stages employ higher temperatures at arod6@-170°C to allow for proper dispersion,
the temperature is decreaseih ~100 °@nce vulcanisation agents and accelerators are introduced
80 For soft compounds and in smaltale settings roll mills may be an alternativéso some mixing may
be done in an extrudefGoodyear Rubber, 2023)
81 With the rise of silica technologyandem mixer systems became more common. They combine two
intermeshing mixers to improve dispersion and enala@gsation.
82 Raw, uncuredubber Gacrificialrubber) issometimesused for cleaning the mixgrubber purging)
given its high adhesiort physically picks up contaminants and residues stuck to rotors, walls, and drop
doors.The contaminated cleaning batch is then discarded as waste
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1 Rubber compound batches that do not meet the quality control critdsipicallyapt for
energy recovery

1 deaning agentge.g, solvents and oilgontaminatedwith rubber compoundy waste
management depending on cleaning agent

1 Wastefrom filter systemgdust frompowderymaterial andwastewaterand sludge, if a
wet scrubber is installedvaste management depending on filtered material

Sealing oildrom dust sealing rings

Sillageand packagingnaterialof deliveredraw materiak.

7.4.2.3. Steel preparation

For tyre production fine wires are drawn, cleaned, and coatfgbicallywith brass sometimes
with bronzeg. The fine wires(<<l mm)are then stranded according to thigre design
specificationgTashiro & Tarui, 2003%teel mills deliver theoated wire cords as coils to the
tyre manufacturer(Continental Reifen Deutschland GmbH, #)dAt the manufacturing plant
steel cords are embedded in thin rubber layer called dbleim stock. Cobalt salts are mixed
into this skim stock to promote adhesion between rubber and sfgaticore, n.d.)

7.4.2.4. Textile preparation

Textile yarn isstrandedand is often dippedimpregnated (RFE® is widely useyl to increase
adhesion to rubberand to allow for flexibility and strength of the rubber-textile matrix
Impregnated textilefabric issold as such to the tyrenanufacturer (MAXXIS Sweden, n.d.;
Pehlivan et al., 2025)

7.4.2.5. Production of tyre parts

Tyre production is described the literature, by tyre producers or reselle(Bragassa & Ippoliti,
2016; ICONVEY, 2022; MAXXIS Sweden, fitet)production of tyre partsequires defined
profiles. The ubber compound batcheaving the mixemundergoesshaping (via rolling mills
and/or extruders) grinding cooling €.g in batchoff linessometimescombined with wigwag
systemsor by passing through a water tanknd sometimes agindepending on the tyre
component rubber is calenderefprocess of embedding steel cords or textile fabrics into rubber
sheets)with steel or textilecords.Tyrestypicallyconsist 0fl5-30 components. Belowescribes
the production ofthe main tyre parts

1 Steel belts are produced by embedding steel cords into rubber using a edlend
process. The cords are fed under tension through rollers where rubber is applied on all
sides to create a composite sheet.€Bheet is then cut into specific shapes and angles
to fit the tyre structure.

83 ResorcinolFormaldehydelatex
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I Tread and sidewall components are created by extruding heated rubber compounds
through screwtype extruders. For tread, multiple rubber compounds are merged and
shaped through a die before being cooled and cut to length. Sidewalls are similarly
extruded but often require more complex machinery, especially when incorporating
whitewalls or lettering.

1 Ply production involves embedding textile or steel cords into rubber sheets through
calendering.Textile and steel cords are calendered under controlled tension. Cotton
yarns are often integrated to indicaféore direction and absorb residual moisturéhe
resulting ply sheets are cut to required specifications and serve as the structural
backbone of theyre, providing strength and flexibility

1 The innefiner is produced via calendering, where the rubber is formed into thin sheets
with precise thickness and surface quality. The sheets areytrand stored.

1 Bead assembly production involves theiling of steel wire into continuous loops
(without welding) which are then coated with rubber. These loops are assembled using
automated machines that position and shape the wire into consistent, circular forms. A
hard rubber compound is extruded and shaped into a wedge to form the bead filler,
which is combined with the wire loops during assembly.

Primary waste during the production of tyre parts may compftSkoInstitut e.V., 1995)

1 Rubber waste partly reinforced with steel and textilesom startup, trimmings or
rejects(off-spec) typically apt for energy recovery

1 Textile and steel cord wasteom trimming or leftovers apt for energy or material
recovery

Rubber solutionsrom immersion and spray baths for bead rings, treads, side walls, etc.

Cooling waterto wastewater treatment plants

7.4.2.6. Tyre production and inspection

Although tyre manufacturinghas increasinglynoved toward automatedssemblyto enhance
speed, precisionand reproducibilitt and to accommodateghe growing variety of tyres in
Y I y dzFf I O dzNB N undadgendlsieséf fy@ auildinghave not changed radically
over the yearsThe tyre componentare prepared and assembléala nonvulcarised structure,
referred to as green tyreDrum-based machines are typically used for this purp@aeen yre
assemblymay be separated into two main stag€ the carcass constructigrand (ii) the belt
treadand sidewalapplication Duringthefirst stagethe innerliner®4is first applied on the drum
Subsequently, the textile or steel plies are wrapped around dhemn. Afterward the bead
assembly is positioned at the edges of the pligsally,the plies are folded over the beads to
stabiise the structure. Depending on thgre type additionalrubber layers are added to
complete the carcass profile. Withthe second stagéhe belt layersand thetread strip®® (on
top of the belt layersare applied to thecarcasswhich isinflated during this stepFinally,the

841n case of a tubeless tyre
85 At this point the tread strip does not show or only shows a very limited profile.
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side walls are attached to theuter side of the carcas#fter all tyre components are in place
the assembly is pressed together emsure adhesion and to expel trapped éiragassa &
Ippoliti, 2016)

Finally, the tyre undergoes curingu{canisationf®. A rubber bladdefbellow)is inserted into

the green tyreand is then placedh a heated mouldThe bladder is inflatedand the mould
shapes the tyre to its final dimensions and imprints the tread pattern onto its surfidoe.
processis a batch process and depending on the process parameters and the tyre size curing
takes several minutesp to hours During this process, high temperaturel 50 °Cand pressure
(20-30 bar)initiate crosslinking between rubber molecules, transforming the green tyre into a
durable, elastic produgMaxxis Tyres Australia, n.d.; Michelin UK, 2020)

Tyres are inspected prior to vulcanisation and afteulcanisatiornto ensure the quality of the
tyres. X-Ray machines, uniformityand balance testing machines are amatygical testing
methodsto identify faulty tyresVisualor tactile inspectionsy humans islso part of the quality
control test In-depth testing is carried out for randossid samplegICONVEY, 2022; Michelin
UK, 2020)

Primary wastealuringthe tyre production and inspection may contgidko Institut e.V., 1995)

Rejectedyres (off-spec)

Joent heating bellowgexpandable components inside the curing press that help apply
heat and pressure uniformly to the inner surface)

Joent tyre release/separating agengspraying solutions)
Blast media residues can be generated during the cleaning of the heated press moulds.

Shavings frontyre vents @lso known agvent spewsZ & & LINHzS vy dydahéaté = & (G & NB
are sometimes removed from the tyres before shipping

7.4.2.7. Assessment of the energy usevaste production and water
dischargeof manufacturing

Data on the energy use during production of tgris scarcel, G I y {1 S(@00®jahalySe&he
energy flows duringytre manufacturing in Trelleborgwedenand shows thatpreparation of
rubber compoundi.e. mixing, millingand extruding of rubberaccounts for~20 % of the total
energy demand (mainly electricity)and tyre pressindgor 76 %of the total energy demand
(mainlythermal energy)For the production of a radial tyre in Chii{8un et al., 2016tates an
energy demand 00.47 kWhelectricityand 1.33 kWh natural gas per kg of tyfe. Indian tyre
production plantused1.01 kWhsteam and 0.75 kW{Shanbag & Manjare, 2020h their ESG
Report Hankook Tirestates 2.76 kWh/kg of finished tyre were requiregHankook Tire &
Technology, 2025Approximately16 % ofthe totalenergy is electricity0.8 % renewable energy

while ~13% are declared gsurchasedsteam andd n n 27> |- Similarlyf, Befdestone reports

86 By definition, vulcamsation is a form of curing. Curing is the general term for ctimésng polymers,
while vulcangation is the specific sulphdyased curing process used for rubber. Sulphur vusadion is
typically used for tyres.
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for 2024 a energy intensity of2.9 kWh perkg of input materialBridgestone Corporation,
2025%". Continental states an energy consumption of 8, Z2&h for 2024 and a material and
product consumption of 3.Tillion t, resulting in 2.2 kWh of energy per kg of input material
(Continental, 2024a)The latter values from Bridgestone an€ontinentalhowever must be

carefullyused, becauséhey accour for the entire companie@ Sy SNH &

RSYF YRS y2i

associated with tyre productiotHowever, a tyre manufacturer confirms anergy demand of
2-3 kWh per kg ofinished tyre(Stakeholder Interview SR8ersonal communication, 2025)

ESG Reports from Hankook and Bridgestone also reveal data on waste treatmateat

withdrawal and discharge

1 According to Hankool4 kg of solid waste are produced per t of finished product
(Hankook Tire & Technology, 202w)jth ~80 % beingecyced. Bridgestone states that
77 kg of solid waste are produced per t of material infBitidgestone Corporation,

2025) with 95 % being recycled.

1 According to Hankook.79 m3 of water are withdrawn per t of finished product
(Hankook Tire & Technology, 2028}hile Bridgestone states thdt6.8 m3 of water
withdrawal per t of material inputincluding seawater; excluding seawater the intensity

is 7.1 m3/t of produc{Bridgestone Corporation, 2025)

I Water discharge is measured at 1.57 m3/ t at Hank@dknkook Tire & Technology,

2025) while similar data is not found in the Bridgestone report.

7.4.3. Packaging materials

Based on an exchange WiitMA(ITMA, personal communication, 18 June 2086%s generally

require minimal packaging. For C1, C2, and C3 tyres, no packaging material is typically used
except for shrinkwvrapping(low-density polyethylene plastic filmip prevent them from falling

over. Pallets may be used, but only for air transport, which accounts for less tHdnof
shipments. Higtend bicycle tyres are packaged, though most manufacturers have transitioned

to materials such as cardboard. Individual tyre packaging is primarily used for shipments to the
Middle East. Smaller tyres, such as those for scooters and bicycles, may include some packaging,
and inner tubes are usually packed in boxes.

7.4.4. Volume and weight of the packaged product

Given that the packaging material has a negligible weight, the packaged weight is effectively
equal to the tyre weight. To estimate the packaged volume,iitiiiglly approximated that the

tyre occupies the volume of a bounding box (cuboid), as showigime7-19.

8 The amount of sold products not available
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5329

5330 Figure7-19: Approximation of the volume a tyre occupigswn illustration).
5331

5332 Based on thayre markingformat defined byUNECE standards [width]/[aspect ratio] fim

5333 diameter] T the tyre volume can becalculatedusing Equation 7-1 and Equation 7-2%. For

5334 example, for a tyre labelled 205/55 R16, the nominal width is 205 mm, and the sidewall height
5335 s calculated as 5% of the width. The overall diameter of the tyre is approximately 631.9 mm.
5336  Thisresultsin a total volume oapproximately81.9 litres per tyre.

| I%OIH D] Equation7-1
TiCH T CHC TR e |
5 8 " ﬁ v_ﬁH: Equation7-2
r

5337  Shrink wrap foil, if used, has a negligible impact on the packaged product's volume and weight.
5338 | a&adzYAy3a || YIEAYdzY GKAOlySaa 2F mnn >Y yR | YlI
5339 wrapping a 205/55 R16 tyre (including tread, top and bottom) requires aboltu 2 ¥ F2A{ © ¢
5340 O2NNBalLRyRa (2 | @2fdzyS 27F NP dJZAKE &3 MNIo@may A G NBa |

5341 Dbe considered as worst case, since the thickness is at the upper bound and because normally
5342 more tyres are wrapped together, rather than each tyre individually.

5343 A standard Euro pallet (EUR 1) has dimensions ahX®.8m x 0.144 m (equals ~1.1 m3) and
5344 a typical weight of 225 kg. Depending on how many tyres are stacked on a pallet the overall
5345 weight and volumef the packaged product can be significantly affected.

5346 7.4.5. Actual means of transport employed in shipment of
5347 O2YLRYySylGasz adzoznlaaSyotasSa |yR 1

5348 Raw materials, especially those required for the rubber compound produatideemifinished
5349 products, most importantly steel and impregnated textile coede transported to thetyre
5350 manufacturers(Large) tyre manufacturerdevelop and mix their own rubber compounds in

88 Applicable for C1, Gand C3 tyres
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house produce tyre components and assemble and cure t§t@yre manufacturers distribute
finished tyreso OEMs and the aftermarkdteplacement tyres)

This section covers the modes of transportation for shippinthefmainraw materialswithin
andinto the EU if the tyre is produced in the EU and raw materials are shipped from outside
the EU. Rubber, steel and textiles are cover@siwell aghe volumes of materials produced in
the EU, imported and exported.

For the finished produdi.e. the tyre)modes of transportation areonsidered for shipping into
the EU, outside the EU and within the EU.

7.45.1. Raw material stage

Main raw materials (by mass) required for tyres are natural and synthetic rubber as well as
carbon black

Natural rubberis not produced in the EUnstead,it is sourced in Southeast Asi/est Africa
and Saith Americawhile 85 % of the total Elthports stem from Indonesjavalaysieand Cote
R QL @88 % Nfatural rubberis collected by smallholder farmers, who sell latex to ~100,000

local dealers and tradersatex is then refined in ~500 processing faciliteesubber® y n 2z 2 F
the rubber processed originates from within a t80nn 1Y NI} RAdza 2 79 GKS LINE
GKAETS o2dzi wmp 2 02YSa ¢ffNR Y| YRA aliy R OB vit ® Sp &aSS ¥

p n n Ttaisgort by trucks or similar may be assunta@m the processing plangse-treated
rubberis locally shipped directly or via trade(ETRMA, 2022a; JRC, 2020)

Statistical data collected by Eurostatgigenin Table7-13 shows that mtural rubber entesthe

EU primarily via mritime transport The most relevant natural rider stream is technically
specified natural rubber (TSNR)ansport within the EU is not given per product group in
statistical data. Aggregated data on the modal split within théngl/specific to rubber or tyres
in general) as shown irFigure7-20, suggests thatnland transport by road and to a smaller
extent by rail within the EU is plausible.

8 Smaller manufacturers may outsource rubber mixing or the production of components.
% atex is coagulated, dried or smoked and then graded and packed
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Freight transportModal split in EU in 2023
(based on tonn&ilometres)

Air Inland waterway
0,2% 1,6%
] — '
Rail a
5,5%
Road
25,3%
Maritime
67,4%

Figure7-20: Modal splitfor freight transportin the EU based on tonnkilometres.

The larger share afynthetic rubber, excl. latexand carbon blackand other forms of carbois
produced within the EU while the remainingshare is imported. Table 7-13 shows the
distribution in production, imports and exports for carbon and synthetic rublme2024,main
importers of carbon bladkto the EU were Russia (25,%hina (18 %), India (16 %) and Egypt
(13 %) For synthetic rubb&f main importers in 2024 the main importers to the EU where the
US (22 %), Japan, China and Russia (eachtBe&A)K (8 %), Saudia Arabia (6 %) and Taiwan (5
%).(Eurostat, 2025fFhe modes of transportation employed for Exi&d) imports of synthetic
rubber, excl. latex and carbon black and other forms of cadiendetailedin Table7-13. For
synthetic rubber and carbon black produced within the Elddes of transportation can be
taken fromFigure7-20. For inland transport of imported goods, the same modal split excluding
maritime transport is proposed.

7.4.5.2. Subassemblies and intermediate components

It is assumed that within the Eurostat databaseeel cordsthat are used for tyre production

are either reflected byiwire of iron or noralloy steel, in coils, plated or coatel NJ & { 4§ NI Y RSR
GANBZT NRLISAa yR Ol 0f SamdmpeeRensivdlpcyverad MarogsiredeSanté @ ¢ K S
Eurostat databasefelevant shares of strandsteel(~40 %) are imported into the EU as shown

in Table7-13. Main imports of stranded steel outside the EU stem from Vietndg9g, China

(34%), Turkey 14 %, and SouthKorea (6 %)Eurostat, 2025f)

TextilesdzZa SR F2NJ GeNBa FNBE NBFt SOGSR o &lyréicordil® O2 NR
predominantlyimported into the EU, as can be seeTable7-13. The majority of textile cords

M9 dzNRP &G G LINRPRAzOGY &/ I NP2y bOFNb2y o6fFO01a FyR 20KSNJ
92 Eyrostat productd { 8 Y G KSGA O NH2 oSN I yR FFOGAOS RSNAODSR FNRY
or strip; mixtures of natural rubber, balata, guipeercha, guayule, chicle or similar types of natural rubber
with synthetic rubber or factice, in primary formsorihp 1 S&a> akKSSiGa 2NJ adNRLXE
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shipped into the EWtemsfrom China (36 %), Turkey (14 %), Vietnam (12 %), Thailand (11 %),
South Krea (9 %) and India (6 ¥Burostat, 2025f)

Table7-13shows the modes of transportation for stranded wires and textile cdfdsstranded
steel and textile cords produced within the EUpaes of transportation within the EU can be
taken fromFigure7-20. For inland transport of imported goods, the same modal split excluding
maritime transport is proposed.

Table 7-13: Shares ofproduction, import and export of carbonsynthetic rubber, tyre cord
fabrics and stranded wiren the EU in 2023and modes of transportation employed for extra
EU imports of natural rubber, carbon blacnd synthetic rubber in 2024ased on net mass

Share of imports, own

Product/Raw . : Modes of transportation for extraEU
: production and export in the | .
material import
EU
Import Own export Sea Rail Road air  other
prod.
Natural Rubber Not coveredinthe Eurosta g9 4 oy 7994 279 03% 00%
database
Carbon blacks and
other forms of 291% 857% -148% 63.7% 6.9% 289% 05% 05%

carbon

Synthetic rubber
and factice

Tyre cord fabri¢ 632% 47,7% -109% 722% 11,4% 159% 04% 0,0%

479% 850% -329% 78.8% 15% 19.0% 0.7% 0.7%

Wire of iron or

non-alloy steel, in Not covered in the Eurosta
coils, plated or database
coated

710% 44% 243% 00% 0,0%

Stranded wire,
ropes and cables, 38,5% 824% -209% 782% 40% 17,0% 03% 0,0%
of iron or steel

3 Includessmoked sheets of natural rubbetechnically specified natural rubber "TSNRAtural rubber

in primary forms or in plates, sheets or stripatural rubber latex, whether or not prevulcanised

b) Tyre cord fabric of higkenacity yarn of nylon or other polyamides, polyesters or viscose rayon, whether
or not dipped or impregnated with rubber or plastic

Sources(Eurostat, 2025hand (Eurostat, 2025b)
7.4.5.3. Finished products

Fnished tyresmay be distributed domesticallgnd regionally (e.g. within Europey inside
(imports to the EU from partner countries) and outside of Europe (exports from the EU to
partner countries)

In 2024, mostnew tyre imports to the EU (by mass) originated from Chin&¢4Ifollowed by
India (11%), Turkey (96), and South Korea ¥8). EU tyre exports were primarily directed to the
United States (2%), the United Kingdom (@), Turkey (1960), and Switzerland @&). The
remaining 426 of exports were distributed among various other countries, each accounting for
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5421 less than P4 of the total export volumé@urostat, 2025f)Modes of transportatioroutside and
5422 into the EU are given imable7-14. For tyre shipping within the EU, modes of transportation
5423  within the EU can be taken frofigure7-20.

5424  Table7-14: Modes of transportation for shipping of tyres outside and into the EBased on
5425 net mass.

Q
< § = I
sl .| = 2 58| E
= b c o 5 2. -]
Mode of - S © > 0 = = c
transport () 5 3 < o) ) 0 SEogn 0
c = 0 o 3 S 5 DE 0 E
g | | 2| = E|l 5 |¢@ £2E%
2]l s ] s ]| s ]| s] s |s EEQE
Imports
840 861 772 872 768 928 90.1
0, 0,
Sea - 7 o o7 o, - 85.6%  92.5% o
Rail 1.7% 25% 1.0% 00% 07% 15% 0.1% 0.5% 1.0%
Road 3/03'5 (}/01'0 02/01'5 9.1% 3/02'0 3.4% 10.4% = 5.8% 7.5%
Air 02% 02% 01% 3.6% 04% 1.1%  0.0% 0.1% 0.7%
Inland Waterway 0.4% 0.0% 0.0% 0.0% 0.0% 0.0% 3.7% 1.0% 0.4%
Unknown 02% 03% 02% 00% 01% 1.3% 0.2% 0.1% 0.3%
Exports
60.3 56.7 60.8 325 69.9 40.9 ® ® 70.2
Sea % % % % % % 58.3%  83.4% %
Rail 2.7% 3.3% 2.9% 0.2% 0.4% 1.0% 0.3% 0.2% 1.5%
345 366 355 446 281 521 . ) 27.1
Road % % % % % % 39.7%  16.0% %
Air 2.0% 3.1% 0.1% 02/02'6 1.0% 5.9% 0.2% 0.2% 1.2%
Inland Waterway 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Unknown 0.4% 0.2% 0.7% 0.0% 0.6% 0.1% 1.5% 0.2% 0.1%
5426  Source(Eurostat, 2025b)
5427 7.4.6. Technical product life

5428 To support material efficiency requirements in Ecodesign product groups, a standard relating to

5429  durability has been developed by CEN/CENH#@r EN 45552:2019in which durabilityis

5430 defined as the ability of a product to function as intended over a period of time. EN 45552:2019

5431 is not specific to a product (horizontal standarthpwever, it was originally developed for

5432 energyrelated products. As such, certain aspects of its framework may not be fully suitable

5433 when applied to tyres. One key example is the concept of "failure'the context of EN

5434 45552:2019, failure typically refers to sudden malfunctiossich as the breakdown of

5435 electronic components or the obsolescence of software or hardware. Tyres, by contrast, are

5436 consumable goods that gradually wear down through udaintaining structural integrity

5437 (KNRdAK2dzi GKS (&NBQA& ehsyrédaydiotcBmpiofisetia OS  AFS aK:

5438 Tyre service life is influenced by more than just active use or tread wear. Natural ageing
5439 (especially oxidation causes a breakdown of the molecule structarejronmental factors
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(e.g, exposure to UV or hea@nd driving conditions (e.gpunctures from sharp objects or
sidewall damage caused by curb impac@) also limit their lifespan. For example, a tyre on a
rarely used vehicle may still appear to have sufficient tread but could degrade over time, making
it unsuitable or unsafe for continued use despite low miledgee manufacturersften advise
inspection of tyres after ~5 years and replacement afteyd#rs(e.g., Bridgestone Corporation,
2021; Continental Reifen Deutschland GmbH, n.d.; Michelin, Delspite these considerations,

the focus of this chapter will be on tread abrasion caused by driving, which may be considered

the main cause and measurable contributor determining Ewtof tyres.

According to Directive 89/459/EEC Tyres (for M1, N1a@d O2 vehicles) must not be used if
their tread depths in the main grooves falls below 1.6 ndyocording to thisthe durability of
tyrescan be interpreted athe lifespan between the point of initial use (new tread defttand

the point at which the tread depth falls below the legal minimum of 1.6%nih is essential
based on the usable tread height and the abrasion rate. Durability or wear testing is currently
not standardsed under the UNECE Regulatido 116. In the United States, the Uniform Tire
Quality Grading (UTQG) system includes a treadwear rating, which is displayed tymethe
sidewall and serves as an indicator of thye's expected lifespan. In Europe, individual
organgations, such as the ADAC (German automotive club) have developed stisadaedting

procedures to measure durability.

7.4.6.1. C1 tyres

As describedn Section7.3.3the ADAC conductstandardsed testson the abrasion levels for

C1 passenger car tyre®n the basis of this test also mileage was determirfeat. five tyre
geometries in the segment C1, the ADAC has provided the forecasted mileage up to the legal
tread depth (ADAC, 2025a)Depending on the tyre, different seasonal types (i.e. summer,
winter, alkseason) were accounted for. In total 159 tyre models were tegtgglire7-21 shows

the evaluation of the forecasted mileage in the form of boxplots. For each tyre geometry and
seasonal type, the box represents the-called IQR, with the horizontal line inside the box
indicating the median mileage. Whiskers extend to 1.5 times the IQR, and any outliers are shown

4 AYRAGARIZEf LRAYGEP ¢KS W. Q adYo2f

NBLINB&ASY:

% New C1 tyres usually have a tread depth of 7 to 9 millimetres, winter tyres can also have a tread depth
of 10 millimetres when new. C3 tyres have typical tread depths betvigesnd 5 mm, depending on

whether they are steer or driviyres.

% While some tyre manufacturers recommend replacing tyres before reaching the minimum tread depth,
stakeholders found that the majority of ELTs are worn beyond the legal($taikeholder Interview SR8

personal communication, 2025)
%50 % of the data points are within the IQR
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5469 Figure7-21: Forecasted mileage of C1 tyres, separated by tyre geometry and seasypes
5470 CKS ydzYoSNJ 2F Y2RSfa USauSR Aa AYyRAOL
5471

5472  More than 60 % of all tyres tested in the segment C1 show a forecasted mileage of-35,000

5473 50,000km. Mileages beyond 6000 km are achieved by less than 10 % of all tyres tested.

5474  Notably 4% of all tyres tested achieve mileages greater than 65,000 km. Top performers were

5475 (G KS adzYYSNJ Ge8NB Y2RSfa a52dzot SO2AYy 5/ mnné @Al
5476 (geometry: 225/40 R 18) and Michelin e.Primacy with a forecasted mileage of 71,500 km

5477 (geometry: 205/55 R16Figure7-22 shows the distribution in the forecasted mileage.

5478 It should be noted that the tyre life is dependenmt the mounting positionvValentini & Pegoretti

5479 (2022)statet GRB I Gl NBO2NRSR FTNRY aAOKSftAYy Ay (GKS VY
5480 tyres (205/55 R16) showed that the average lifespan is around 36,554 + 5851 km for tyres
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5483 Figure7-22: Distribution of the forecasted mileage based on testing of 159 C1 tyres
5484
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Mileage of tyres is one of many properties a tyre needs to fulfil. This explains why tyres with a
high forecasted mileage may though show a tendency towards higher costs but are not
necessarilypricier. Also, budget tyres are found among tyres with a high forecasted mileage.
Secondly mileage may compete with other tyre properties. Increased wet gip requires softer
rubber compounds which are prone to wear out faster, similarly, silica improves wet grip but
also reduces longevity. The introduction of the EU label has also driven tyre manufacturers to
reduce rolling resistance. Reducing tread depth is one way to reduce rolling resistance, as deep
tread blocks bend and deform more while rolling and thus absorbing energy. In turn this
increases rolling resistance but also reduces mileage of tyres.

7.4.6.2. C2tyres

No data onthe mileageof C2 tyreghrough testingis presented irthe literature and C2 tyres
have not recently been tested by the ADAGIven that C2 tyres are built with more robust
rubber compounds and are often reinforcéatlis plausible to assumigigher lifetimes than for
C1 tyresGiechaskiel, Grigoratos, Mathissen, et(2024a)assume that the mileage of C2 tyres
lies between those of C1 and C2 tyres and assume it to be 4GMO00 km.

7.4.6.3. C3 tyres

Mileageof truck tyres has not been assessattoss different models and/or by standiged
testing. The EEA for instance assumes a lifetime of,G@® km for truck tyreEEA, 2024)
Giechaskiel, Grigoratos, Mathissen, et al. (202#ta}he other side assume mileages of 220,000
km for truck tyresbefore needing replacement or retreadingyre resellers and expertgidge
that truck tyre lifespan varies widely based qusition (steer, drive, trailer, afiosition) and
usage, with shorhaul urban delivery trucks experiencing significantly more wear wue
frequent braking, turning, and impacts from curbs and potholggically lasting between
40,000 to70,000 km In contrast, longhaul trucks operating at steady speeds on highways can
achieve much higher mileage, potentially up to 600,000 km when retreaded multiple times
(around150,000km per use). Operating environment, drivinghaviour and maintenance are
critical factors influencingyre longevity(Autos Sp. z 0.0., n.d.; Cottingham, 2018; Moine, 2025;
RealTruck, n.d.)

7.4.6.4. Other tyres

Other tyres are not subject to standas#d testing with regard to their mileage. Information
from manufacturers, resellers, repair shops or experts can help in estimating the average
mileage.

Thelifetime ofbicycle tyreds subject to largeariation.The following mileages aggven by tyre
producers and resellers

1 1,500-5,000kmo ~{1 2 RIF.2 HAHNO
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1 2,000¢ 5,000 km for standard tyres ar@000- 12,000 for premium tyre¢Schwalbe |
Ralf Bohle GmbH, n.d.)

1 3,0004,000 km(Vittoria S.p.A., 2023)
I 1,0005,000 kmfor road bike tyregPerformance Bicycle, n.d.)

Depending on the motorcycle and its usggtorcycle tyrestypicallylast between 5,0025,000
km (Neill, 2024)

ForOTRyresthe lifetime is not given in mileage but rather in houBsidgestone Europe NV/SA,
(2021)anticipates thdifetime foragriculturaltyresin the range 02,000 hours and 500 hours
for rear tyresand between 1700 hours and 800 hours for front tyresCelik, (2015analysed
the lifetime of tyres used on heavy duty vehicles and found that these tyres last for-8,000
working hours.Naturally the lifetimeof OTR tyress heavily dependent on the use phase,
especially orthe surface being driven on.

Forairplane tyresthe lifetime is referencd to the numberof landings. Air Canadaommercial
passenger flights¥or instance states thatyres last between 300 and 450 landingsd
sometimes even up to 600 landin{&ir Canada enRoute, 202IHs number is however only

an indication, as many aspects factor in the lifetime of aircraft tyres, such as landing speed
breaking intensityand particulaly the aircraft weightihe heavier the airplane, theore stress

is imposed on the tyres during landing).

7.5. Overview omguantitative data ofexistingC1, C2 and
C3 tyres

To sunup results fromSections7.3and7.4on quantitative (measurable) datdable7-15 gives
an overview.
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5543

5544  Table 7-15: Overview on quantitative data of C1, Cand C3 tyres, regards their weight,
5545 performance aspectscomposition, manufacturing and distribution phase as well as the
5546  product lifetime.

Weight (min and max in brackets) [kg] 10 (529) 13 (545) 55 (22148)
Average wet grip class (shares of tyre models DL 3
reported in the EPREL database in reference Eé(%;ng;g) B (81228;{)2; c B (?féel/;’/()))c c
years 2022024 in brackets) ' ' '
Average rolling resistance class (shares of tyr

. : C (45.8%)- C(45.9%)D C(34.4%)D
models reported in the EPREL database in D (39.1%) (43.7%) (47.5%)

reference years 2020024 in brackets)

Average external noise class (shares of tyre
models reported in the EPREL database in B (90.9 %) B (93.3%) B (93.3 %)
reference years 2020024 in brackets)

Share of tyres apt for severe snow

38% 43% 64 %
Share of reinforced tyres 63% i i
Naturalrubber 19.10% 20.20% 34.90%
Syntheticrubber 24.10% 22.80% 10.50%
Carbonblack 20.30% 19.10% 21.70%
Silica 7.30% 6.40% 2.50%
Bemental composition  Sulphur 1.30% 1.10% 1.70%
[wt-%] . .
Zinc oxide 1.90% 1.70% 2.70%
Masticisers 6.20% 4.40% 1.70%
Other
0, 0, 0,
additivegagents 3.80% 5.70% 3.00%
Seel 12.00% 12.50% 21.20%
Textiles 4.00% 6.10% 0.00%
Energy demand [kKWh/kg tyre] 2-3
Primary waste productiorfsolid waste]kg/t 40-80
tyre]
Water consumption [m3/t tyre] 5-7 (excluding seawater)
Packaging material Mainly negligible
Product lifetime (based on mileage) 40,000 (25000 55,000 (40000 highlydependen
65,000) 70,000) on use

5547

233



5548

5549
5550
5551
5552
5553
5554
5555
5556
5557

5558
5559

5560
5561
5562
5563
5564
5565

5566
5567
5568
5569

5570
5571

5572
5573

5574
5575

5576
5577

5578
5579
5580

5581
5582
5583

5584
5585
5586

Preparatory Study and Impact Assessment support study on tyres

7.6. Aspectf circularity

Implementing circularity starts witkecodesigningdurable, recyclable tyres and establishing
systems for maintenance, repair, and retreading to extend their life. This section focuses on
circularity aspects not covered earlier, including preparation for reuse Ewldtreatment,
alternative tyre materials, and the management of substances of concern and critical raw
materials. These aspects primarily affect the manufacturingeawighhases, rather than the use
phase, which is discussed in detailSection7.3. Circular tyre systems save raw materials,
reduce waste, lower costs for vehicle operators through fewer replacements and reduced
energy use, and contribute to environmental goals by cutting greenhouse gas emissions and tyre
wear pollutants.

7.6.1. Description of technologies used for preparation for reuse
and Endof-Life treatment

Over the yearsseveral technologies were developtaprevent tyres becoming ELT, either by
maintenance or by preparation for reus@ne common technology for extending thigetime in
the service lifeis regrooving the treadThe technology of regrooving detailed in Section
7.6.1.1 A welldeveloped practice thgprepares tyres for reusés retreading, a specialised and
rigorous process in which the tread is replaced with a new #iseects of retreading are given
in Section7.6.1.2

Whentyres become waste, severBbL treatmens are available They may be clustered into
technologies for material and/or energy recovery. Technologies can be applied individually to
ELT or in a cascadEhe EoL treatment optionsf most relevancare detailed in the following
chapters They include

I Mechanical Recyclingyvhere ELTs are mechanically processed to produce granulated
rubber, steel, and textile fractions, is detailedSnction7.6.1.3

9 Devulcanisatio, where sulfur bonds in rubber are broken to restore plasticity and
enable remolding, is detailed Bection7.6.1.4

1 Reclaimingwhere rubber scrap is treated with heat and chemicals to partially restore
workability, is detailed ifsection7.6.1.5

1 Pyrolysisa thermochemical process that decomposes ELTs in the absence of oxygen to
produce oil, gas, and char, is detailecSiection7.6.1.6

1 Treatmentin steel mills/foundries where the metal fraction of ELTs is recovered and
rubber waste is sometimes used as a carbon source and fuel, is detaitsetiion
7.6.1.7

1 Treatment in cement kilnswhere the combustible fraction of tyres is used as fuel and
the noncombustible fraction is incorporated into the cement matrix, is detailed in
Section7.6.1.8

Figure 7-23 gives an overview over relevan{preparation for)reuse and EoL treatment
technologies, their main outputs and how these technologies may be used in cascade. Please
note that the figure covers not all potential routes but rather the most common ones.
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Figure7-23: Overview on reuse and EoL treatment of tyres and relevant technologies applied
in the European scope. No waste hierarchy implied. Own graphic.

7.6.1.1.

Regrooving

Tyre regrooving involves cutting new grooves into the rubber of a worn tyre to restore its tread
depth. Unlike retreading, which involves applying a whole new tread layer, regrooving simply
deepens the existing grooves. It is primarily used for commercial tyres and is an essential part of

fleet maintenance. Currently, regrooving is carried out on C3 tyres.

Regrooving was once a common maintenance practice but has become less widespread today,

though speciased third parties still offer it. Unlike retreading, it is rarely tracked in official
statisticg organgations such as ETRMA or TNPF publish na dgitece fleets or their service

partners often perform it internally. Tyres remain designed for regrooving, but the process
requires skilled, qualified lalbw (Stakeholder Interview SR8, personal communication, 2025)

TyresadzA G0 6t S F2NJ NBINR2GAY 3
designs these tyres with extra rubber thicknessom the earliest design phaseo ensure the

I NB YFNY S

R dw9Dwhh=#!

process does not compromise tyre strength or robustn&ssyrooving can extend the lifespan

of tyres by up t@®5 % while also improving fuel efficiencyreportedly saving up t@ litres per

100 km Restoring tread depth through regrooving also enhancestgoip wet surfaces,
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transverse grip and traction can improve by approximatdyo compared to worrout tyres
that havenot been regroovedMichelin, n.d-e).
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7.6.1.2. Retreading

Tyreretreadin®®SEG Sy Ra | G&@NBQa aSNBAOS tATFTS ®Tyde NBLX | OF
retreading was originally a highly manual process, but advances in technology have gradually
introduced automation. Modern retreading plants increasingly rely on automated systems,
sometimescomplementedwith artificial intelligenceassisted robotics supporting employees

and enhancing efficiency and precisig8takeholder Interview SR8, personal communication,

2025) The retreading process is mukstage Figure 7-24 illustrates the overview process

flowchart for tyre retreadingprocess according to Aydin et al. (20R4Yhile the exact steps

may vary depending on the source, the existing retreading processes do not differ significantly.

Figure7-24: Process flowchart of tyre retreading process (following prere retreading).

% Qver the years, the retread tyre industry has used different names for its products: 'recap’, 'retread’,
‘remould' and 'remanufactured tyre'. Some have distinct meanings. For example, a remanufactured or
remoulded tyre has new rubber veneer applied to thielewall (beaeo-bead retreading), adding a
cosmetic enhancement. Recap is an outdated term for a retread and is seldom used (TRILB, 2025)
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