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DEFINITIONS OF TERMS USED

Abbreviation Full term/ definition

3R Directive

Art

ACEA

ACEM

ASR

ATF

ATV

BEV

CE

CEAP

CoD

CRM

CsbD

CSs

DG ENV

DPP

EC

EEC

EEE

ELT

ELV

Directive 2005/64/EC on the type approval of motor vehicles with regard to their
reusability, recyclability and recoverability

Article of a Directive/Regulation

European Automobile Manufacturers' Association
European Association of Motorcycle Manufacturers
Automotive Shredder Residue

Authorised treatment facility

All-terrain vehicle

Battery Electric Vehicle

Circular Economy

Circular Economy Action Plan

Certificate of destruction

Critical Raw Materials

Corporate Sustainability Due Diligence Directive
Chemicals Strategy for Sustainability
Directorate-General for Environment

Digital product passport

European Commission

Electric and electronic components

Electric and electronic equipment

End-of-life tyres

End of life vehicle
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Abbreviation Full term/ definition

ELVD

EoL
EPR
ESPR
EV
GADSL
GLARE
GVW
GWP

HDV

IMDS

JRC

kg

LCA

LDV

MCA
Misc.

MS

NACE

NRMM

OEM

End of life vehicle Directive; Directive 2000/53/EC as last amended by Directive (EU)
2018/849 of 30 May 2018

End of life or End-of-life

Extended Producer Responsibility

Ecodesign for Sustainable Products Regulation

Electric Vehicle

Global Automotive Declarable Substance List

Glass laminate aluminium reinforced epoxy (fibre metal laminate)
Gross Vehicle Weight

Global Warming Potential

Heavy Duty Vehicle

Impact assessment: the study that this Inception report describes
International Material Data System

Joint Research Centre

Kilograms [unity of weight]

L-type approved vehicles: Motor vehicles with less than four wheels [but does include light
four-wheelers]

Life cycle assessment
Light Duty Vehicle

M-type approved vehicles: Vehicles having at least four wheels and used for the carriage
of passengers

Metal Content Assumption as defined by Commission Decision 2005/293/EC
Miscellaneous
Member State of the European Union

N-type approved vehicles: Power-driven vehicles having at least four wheels and used for
the carriage of goods

Statistical Classification of Economic Activities in the European Community

Non-road mobile machinery

O-type approved vehicles: Trailers (including semitrailers)

Original Equipment Manufacturer. In principle tier 1 and tier 2 suppliers of the automotive

sector can be also OEMs. However, in this study OEM refers to the vehicle producers.
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Abbreviation Full term/ definition

OPC
PAH
PGM
PO

POM

POP-Regulation

PRO
PST
PTW
PVC

REACH

REE

RoHS

SCIP
SHF
SLF
SME

SRM

TOR

UEA
UK

VIN

WEEE

WFD

Open Public Consultation
Polycyclic aromatic hydrocarbons
Platinum group metals

Policy option

Put on the market

Regulation (EU) 2019/1021 of the European Parliament and of the Council of 20 June
2019 on persistent organic pollutants

Producer responsibility organisation
Post Shredder Technology
Powered two- and three-wheelers
Polyvinyl chloride

Regulation 1906/2007/EC concerning the Registration, Evaluation, Authorisation and
Restriction of Chemicals (REACH), establishing a European Chemicals Agency (ECHA)

Rare earth elements

Directive 2011/65/EU on the restriction of the use of certain hazardous substances in
electrical and electronic equipment

Database on Substances of Concern In articles as such or in complex objects (Products)
Shredder heavy fraction

Shredder light fraction

Small and medium enterprises

Secondary raw materials

Tons [unity of weight]

Terms of reference (07.0201/2020/839200/SFRA/ENV.B.3) for this project under
Framework contract ENV.F.1/FRA/2019/0001

United Arab Emirates
United Kingdom

Vehicle identification number is a unique code, including a serial number, used by the
automotive industry

Waste electric and electronic equipment

Waste Framework Directive: Directive 2008/98/EC of the European Parliament and the
Council of 19 November 2008 on waste and repealing certain Directives, as last amended
by Directive (EU) 2018/851 of 30 May 2018
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“The information and views set out in this report are those of the author(s) and do not necessatrily reflect the

official opinion of the Commission. The Commission does not guarantee the accuracy of the data included in this
study. Neither the Commission nor any person acting on the Commission’s behalf may be held responsible for

the use which may be made of the information contained therein.”

XXVl



STUDY TO SUPPORT THE IMPACT ASSESSMENT
FOR THE REVIEW OF DIRECTIVE 2000/53/EC ON END-OF-LIFE VEHICLES

Executive Summary

Abstract

The “Study to Support the Impact Assessment for the Review of Directive 2000/53/EC" on
End-of-Life Vehicles” is to assist the European Commission in developing the impact
assessment for the revision of the End-of-Life Vehicles Directive (ELVD), also looking at
Directive 2005/64/EC (3RD)? (amendment of contract). It aims to address shortcomings in
the ELVD identified in the EC evaluation report®, providing where possible quantitative
information on potential impacts of various policy options compared to the “business as usual’
scenario. This allows exploring options for the revision of the ELVD and the 3RD through
assessing their impacts. The study develops and assesses impacts of the identified policy
options based on environmental, economic, and social impacts, in line the BRG*.

Executive Summary
Introduction and context

The Directive 2000/53/EC on end-of-life vehicles (ELVD) was adopted in 2000 with the aim
of preventing waste from vehicles, promoting the reuse, recycling, and other forms of recovery
of end-of-life vehicles (ELVs) and their components, and improving the environmental
performance of all economic operators involved in the life cycle of vehicles. It sets out
measures on waste prevention, the collection and environmentally sound treatment of ELVs,
sets targets for the reuse and recycling (85%) as well as reuse and recovery (95%) of
materials and components from ELVs, and includes requirements for providing information
on components and materials used in vehicles.

An evaluation of the ELVD was published by the EC on 15 March 2021. It identified various
shortcomings in the Directive and in its coherence with the corresponding 3R type-approval
Directive. The ELVD Directive also needs to be reviewed in the light of the orientations set
out by the European Green Deal and the Circular Economy Action Plan, which define an
ambitious agenda to transform the European economy, based on a modern, competitive, low
carbon and circular industry, and the recently adopted EU legislation on waste management.
The general objective of this final report of the “Study to Support the Impact Assessment for
the Review of Directive 2000/53/ES on End-of-Life Vehicles” is to support the preparation of
the impact assessment for a new regulatory framework for the ELVD conducted by the
European Commission, as well as its coherence with the corresponding 3R type-approval
Directive.

1 Directive 2000/53/ES of the European Parliament and of the Council of 18 September 2000 on end-of life vehicles. See: EUR-Lex -

32000L0053 - EN - EUR-Lex (europa.eu)

2 Directive 2005/64/EC of the European Parliament and of the Council of 26 October 2005 on the type-approval of motor
vehicles with regard to their reusability, recyclability and recoverability and amending Council Directive 70/156/EEC, see
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32005L0064

3 COMMISSION STAFF WORKING DOCUMENT

EVALUATION of Directive (EC) 2000/53 of 18 September 2000 on end-of-life vehicles {SWD(2021) 61 final}

2 BR-GL-Chapter 3-Impact assessment (europa.eu)
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Impact assessment framework, methodology, and stakeholder consultation

The approach to structure this study follows the EC Better Regulation Guidelines® and the
Better Regulation Toolbox®, which define a set of key questions that an impact assessment
(IA) must answer. The study includes the development of policy options (PO) that are to be
analysed and compared. The IA is focused on measures that should help to solve various
problems and to achieve the four main objectives ‘comprehensive coverage of the sustainable
production and dismantling of all relevant vehicles by the Directives’, ‘improving the design
and production of vehicles to support reuse and recycling’, ‘addressing the problem of the
ELVs of unknown whereabouts’, and ‘analysis of Extended Producer Responsibility (EPR)'.
In this regard, the study was structured as follows:

1. Problem definition per Objective: identification of the current situation and the main
problems/shortcomings affecting the ELVD, and who is affected by this. This includes
their scale, causes, and consequences, as well as the likelihood that they persist in
the absence of EU policy intervention. Furthermore, the problem drivers were
identified.

2. Identification of policy options for reviewing the ELVD per Objective: the main general
measures that should be pursued to address the problems were identified for
improving the effectiveness, efficiency, relevance, and consistency of the ELVD.
Policy options cover the whole Directive and were presented against the objectives
for the review of the Directive.

3. Analysing the impacts of the different policy actions and providing a comparison of the
different options: For each measure, different actions were developed that consider
the opinion of the European Commission and consulted stakeholders. Their likely
social, environmental, and economic impacts were assessed. Finally, monitoring
possibilities were outlined. A wide range of possible actions were identified to improve
the current legal framework. Based on the detailed assessments and proposed
choices for actions (sub-measures) per measure, this final report compares different
sub-measures and concludes in a preferred sub-measure for each measure.

A stakeholder consultation process was performed to ensure that stakeholders' views were
sought on all key impact assessment questions and to provide relevant information and data
for assessing the measures of this study. In the consultation, industry associations
(producers, manufacturers, traders, and recyclers), environmental protection organisations,
general public, consumers, MS public administration, and other stakeholders (e.g., academia)
were consulted. In particular, targeted interviews were carried out. Furthermore, a series of
sectoral consultation meetings and a MS Expert Group meeting were held.

5 COMMISSION STAFF WORKING DOCUMENT Better Regulation Guidelines, SWD (2017) 350. See:
https://ec.europa.eu/info/sites/info/files/better-requlation-guidelines.pdf

6 See: https://ec.europa.eu/info/law/law-making-process/planning-and-proposing-law/better-regulationwhy-and-how/better-
regulation-guidelines-and-toolbox/better-regulation-toolbox_en
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Current situation and potential measures

Circularity of vehicles

The CEAP explicitly addresses the revision of EU legislation on ELVs with a view to
prevent waste, increase recycled content, promote safer and cleaner waste streams, and
ensure high-quality recycling. The CEAP inter alia aims at a reduction of waste by linking
design issues to end-of-life treatment and introducing rules on mandatory use of recycled
materials for the construction of vehicle components. Further, it imposes efforts to
promote more circular business models in the automotive industry. In the context of
circularity, the recently adopted Chemicals Strategy for Sustainability also strives for a
safe and sustainable-by-design approach and for non-toxic material cycles. The current
ELVD needs better consistency with the objectives of the European Green Deal and the
Circular Economy Action Plan since it does not sufficiently address key areas.

The analysis of the current situation regarding design for circularity (including design for
dismantling, the presence of hazardous substances, and type approval provisions), re-
use and recycling, market conditions for recyclates, as well as the management of specific
raw materials in vehicles (e.g. steel, aluminium, copper, glass, neodymium, and PGMs)
shows that there is significant room for improvements.

The production of vehicles has experienced important changes since the adoption of the
ELVD 20 years ago. This is especially the case for the increasing use of new materials,
technologies, and components in vehicles, such as plastics, carbon fibre or electronics,
which pose challenges for their dismantling, recovery and recycling. In addition, the proper
dismantling of vehicle parts and materials is becoming increasingly complex. The vehicles
currently on the market are more difficult to dismantle and recycle than they were in 2000,
when the ELVD was adopted. The problem is caused by manifold reasons, for example
too general and vague provisions of the ELV Directive and the associated 3R Directive or
a lack of incentives for car producers to optimise vehicles for improved end-of life
treatment. Without EU intervention, the contribution of vehicle production and dismantling
to the goals of a circular economy (reuse, repair, and recycling), is expected to decrease.
Policy options related to the problems identified should improve circularity in the design,
production, and end-of-life treatment of vehicles (objective 2). More specific objectives
associated with specific life-cycle stages that have been formulated are improve design
and production of vehicles to support reuse and recycling, increase the reuse and
remanufacturing rates of parts and components, increase the recycling rates of materials
and components, ensure transparency and a fair distribution of costs linked to the
treatment of ELVs along the supply chain, and ensure elimination of hazardous
substances in vehicles.

To achieve the objective, over 20 measures devised to increase the circularity of vehicles
have been developed, described (including expected outcomes), and shortlisted for
further assessment (see section on ‘Impact Assessment’ below).

Missing vehicles

Missing vehicles means that there is an observable difference in the input/output balance
for the European vehicle park. When comparing the stock and the input/output, it is
obvious that the reported output does not reflect the total output. As reported in previous
studies the gap is between 3 and 4 million vehicles. However, there is evidence that the
stock is even overreported, which would even increase the number of missing vehicles.
Reasons for missing vehicles are for example the non-reported export of used vehicle to
other / non-EU-countries or the treatment in not authorised treatment facilities.

XXXI



STUDY TO SUPPORT THE IMPACT ASSESSMENT
FOR THE REVIEW OF DIRECTIVE 2000/53/EC ON END-OF-LIFE VEHICLES

In consideration of different studies, the detailed input-output flows for 2019 have been
updated and calculated for EU-27. The result shows that 10.43 million vehicles exited the
stock of registered vehicles in EU-27, thereof 6.06 million ELVs were treated within the
EU, 0.97 million were exported to non-EU countries and the whereabouts of 3.4 million
vehicles is unknown.

Besides, the Intra-EU trade of used vehicles and ELVs, the definition of end-of-life status,
and the Extra-EU export of used vehicles and ELVs have been analysed.

The overall problem is that the whereabouts of approximately 30 % to 40 % of the M1 and
N1 vehicles is not known, and it cannot be proven whether the European legislation is
applied or not. They could be exported without being reported to customs or registration
authorities, or simply dumped. To date, it is not possible to assess whether all end-of-life
vehicles are directed to ATFs.

This results in economic losses for the formal sector and social impacts for informal sector
workers. In addition, it is believed that (some) of the recyclables will be lost if they are not
directed to legal facilities. The problem is mainly caused by manifold reasons such as
market failures, regulatory failures, and behavioural biases.

The EU should react since the problem of missing vehicles is well known since 2011.
However, the problem has not changed and continues to endanger the objective of the
ELV Directive that all end-of-life vehicles should be depolluted and dismantled in ATFs in
compliance with the minimum requirements of the ELV Directive.

To address the problem of missing vehicles, the three specific objectives have been
pointed out: ensure that all ELVs are treated in accordance with the requirements of the
ELV Directive, reduce levels of illegal dismantling and illegal export of ELVs, and
enforceable criteria to avoid the export of (used) cars which do not meet roadworthiness
or minimal environmental standards.

An initial assessment of effectiveness and feasibility was completed based on 20 defined
measures, with the result that some of the measures are considered unavoidable, others
are discarded or kept on the agenda for later consideration. The preferred measures are
described (including expected outcomes) and shortlisted for further assessment (see
section on ‘Impact Assessment’ below).

Extended Producer Responsibility

The term EPR is not explicitly mentioned in the current ELVD, but some provisions oblige
the member States to implement basic obligations for the producers. At the same time
the WFD established detailed provisions for EPR schemes in Article 8 and 8a for all
wastes.

The analysis of the current situation regarding the EPR, including stakeholder
involvement, show that the provisions in the ELVD on the producers’ responsibility for the
management of ELVs are limited when compared to the obligations for producers,
especially regarding financially contribution.

The overall problem is the quality of recycling and cross contaminations for material
recycling since almost all countries allow to segregate the mentioned materials in the
shredding process. More challenging regulations in the context of the Circular Economy,
aiming for a higher quality recycling, might require more effort at ATFs and results in a
reduced profit of the ATFs. The market conditions therefore do not allow to internalise the
costs linked to high quality recycling and re-use of materials from ELVs and the current
EU regulatory framework does not address this problem either. Besides, the system is
exposed to strong competition of the illegal sector.

The problem is caused purely by economically driven factors. The Eu should react to
make EPR in the ELV sector future-proof.
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To address the problem of EPR, the objective should ensure transparency and a fair
distribution of costs linked to the treatment of ELV.

The objective is to contribute financially to the collection, treatment, and recycling of ELVs.
The measures addressing aspects of the EPR are not assessed as a policy option but
considered as measures under Policy options regards the sections scope / circularity /
missing vehicles. Several advanced economic incentives were analysed in discussed.

Extension of the vehicle categories in scope of the ELV Directive

When analysing the burden and benefits of amending the ELVD, also the question of the
appropriateness of the vehicle categories in scope occurs. The possibility of extending
the scope to additional vehicle categories is sought to analyse the possibility of
incentivising a circular approach in the production and end-of-life treatment of vehicles
currently outside the scope of the ELVD. Where the necessity and feasibility of extending
ELVD’s scope to additional vehicle categories is discussed, the question also arises as to
whether this results in consequences for the scope of the 3R Directive’.

In the EU, 322 million vehicles were registered in 2020. Currently, by unit, ~83 % of all
vehicles are within the scope of the ELVD (~74 % Passenger cars (M1 type) and ~9 %
lorries (N1 type)) resulting in 17% of vehicles (by unit) that are not covered. In terms of
mass, about 33 % (~159 million tons of the stock) are not covered by the ELVD. Vehicles
that are not covered are powered two-wheelers (PTW) (L), buses (M2, M3), lorries (N2,
N3), semi-trailers (O), and special purpose vehicles. Information that provides an
overview of the current situation of end-of-life treatment and circularity of vehicles not in
scope of ELVD is rare.

Though the majority of vehicles is covered by the ELVD, significant gaps by weight remain
with regards to vehicles other than M1 and N1. Six problems associated with the vehicles
not covered by the ELVD that have been identified are: the potential to contribute to the
CE of a large share of vehicles is not exploited yet; missing traceability; no legal incentive
to design for circularity; current legal setup is insufficiently harmonized across the EU;
inconsistency between scopes of ELVD and 3R Directive; increase of the total amount of
vehicles. Problem drivers have been investigated in relation to the market and in relation
to existing regulation. Acting on EU level means to close regulatory loopholes that exist
between EU MS, avoid potential ‘loss’ of material resources and to avoid leakage of
pollutants where no or unsound treatment is applied, thereby contributing to a level
playing field.

Policy options related to the problems identified should ensure a comprehensive coverage
of the sustainable production and waste management at EoL (dismantling, sorting, reuse,
recycling, recovery, disposal) of all relevant vehicles by the ELVD. This includes all
materials and components of the vehicle.

To achieve the objective, twelve measures devised to extending the scope of the ELVD
have been developed and described (note: none of them has been discarded at a later
stage). It is important to note that some of these measures only apply to vehicles that are
not yet in scope, some measures apply to M1 and N1 already included in the current
ELVD, and a third set of measures are being considered as new provisions for M1 and
N1 as well as for those not yet in scope of the ELVD.

’ Directive 2005/64/EC 2005 on the type-approval of motor vehicles with regard to their reusability, recyclability and
recoverability.
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Impact assessment
Circularity of vehicles

The baseline reflects what would happen under a “non-policy-change” scenario without new
policy intervention, and assuming realistic implementation of existing legislation. Under the
current ELVD any actions taken by manufacturers to increase the circularity of vehicles are
voluntary, aside from the prohibition of hazardous substances. Such actions are expected to
continue and to increase in magnitude, however at a slow pace. Achieving the reuse and
recycling target of 85% is expected to become harder in the following years.

e A total of six measures were discarded at initial stages based on a viability check. The
remaining measures have been shortlisted, analysed and grouped into policy options. A
bottom-up approach has been developed to allow an analysis at the material level for
most measures and in some cases also at the vehicle level. Assessed impacts were
compiled to evaluate the policy options in an iterative manner, meaning that after their
assessment the policy options were finetuned and related impacts compiled and
analysed.

e Measures included under ‘Policy Option 2.1: Design improvements’ are oriented towards
the change of the design of vehicles with a view to improve the substance content of
vehicles and stimulate the market for secondary materials in cases where recycling is not
sufficiently high. Measures have a high level of prescriptiveness, requiring OEMs to apply
certain changes to their design over time to ensure compliance. Measures included under
‘Policy Option 2.2: Design improvements via information, 3R Type Approval
modernisation and circularity strategy’ address information or reporting requirements that
would require OEMs to make changes in design to comply, however without prescribing
how the design of vehicles is to be changed. Measures included under ‘Policy Option 2.3:
Improving the treatment of vehicles at end-of-life’ aim at improving the quantities and
qualities of reuse and recycling through requiring waste management operators to comply
with certain practices, to achieve certain targets and in some cases to align technologies
with minimum standards.

e The analysis shows that for some materials, some measures might be more effective than
others, while some measures may have a low return on investment. In order to address
this, in a second step a set of feasible measures for each material was identified, which
was then in the focus of the subsequent assessment of the final policy options. In this
regard, a detailed analysis of the materials steel, aluminium, copper, glass, plastics,
electric and electronic components, and non-recyclables has been carried out. Besides
the different materials, further detailed investigations regarding measures on the design
of vehicles and preparation for their being put on the market (vehicle level), measures
addressing the treatment of vehicles at EoL (vehicle level), and hazardous substances
have been carried out.

Based on the results of the material/component specific analysis, the revised policy options
were analysed.

The first policy option shows the lowest costs but also does not provide high benefits. Policy
option 2 and 3 both lead to significantly higher benefits, with PO 3 being slightly more reaching
but also at a higher burden. These options in particular raise the amounts of components and
materials that will be recovered from ELV at end-of-life and to some degree also their quality.
This is particularly important for allowing a decrease in the dependability of the EU on extra-
EU sources (primary but also secondary in some cases).

PO 2 is generally more prescriptive, making dismantling of various components obligatory,
whereas PO 3 uses measures such as recycling targets or PST requirements to allow more
flexibility as to how the objectives are reached.
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e Looking at the analysis for steel and copper, whereas for many categories both PO 2 and
3 show a similar relation of costs and benefits, it seems that PO 2 leads to higher credits,
meaning that in general this PO is more effective for copper. However, looking at steel,
PO 3 is assumed to lead to higher benefits as the quality of steel scrap shall improve and
increase the range of applications for which it can be used significantly.

e For aluminium both PO 2 and PO 3 show that there is a need for more stringent regulation
however in lack of data the preferred option is inconclusive.

e Forglass, though PO 2 and PO 3 deliver benefits in the same order, main differences are
expected in favour of PO 2 due to the reduced complexity of monitoring.

e For plastics, GWP impacts are not so high, however the benefits in terms of SRM would
feed into the manufacture of vehicles and allow reducing the dependency on primary
materials and thus solving the current market failure. Though POC 3 may suggest higher
benefits, it will also have higher costs. Whether this is justified or not is hard to say, but it
could also be considered to apply each of the options at a different sage to develop an
increasing ambition over time.

e All options result in more dismantling of electric and electronic components from vehicles,
increasing the potential for recycling base materials (Fe, Cu and Al) but more importantly
also of precious and critical metals. Decisions on which electric and electronic
components (EEC) are to be dismantled depend on the objective. If the main objective is
to improve the removal of copper impurities from Fe and Al scrap (also increasing copper
recycling amounts), dismantling could be an alternative for cases where advanced
shredding and PST are not applied (more flexible approach). When the objective is also
to improve the recycling of precious and critical materials, the importance of dismantling
of EEC prior to shredding increases and in some cases certain sub-components (e.g.,
magnets) may also need to be dismantled form components to ensure their sufficient
recovery. Though for some materials this has an environmental relevance, for others it
may be more of a geopolitical decision related to the dependency of the EU for supply of
certain materials

Missing vehicles (Objective 3)

Regarding the aspect of missing vehicles and illegal export the situation and problem were
manyfold discussed with the Member States at different level for instance it was continuously
a topic in the working group meetings, respectively the TAC meeting for the ELVD. As a
baseline scenario it is estimated that the situation of 30% to 40% missing vehicles will persist
without any principal changes. As some Member States are aiming to implement national
specific legislation, we consider that the baseline (for the entire EU) will improve regards the
missing vehicles marginally (-2 %).

All measures were checked for legal or technical feasibility and effectiveness. The remaining
measures are shortlisted and are grouped for three policy options, namely Policy option 3A
Enhanced reporting & enforcement, Policy option PO 3B Interoperable national registers and
harmonisation, Policy option PO 3C EU wide vehicle registration and export controls.

It is difficult to assess the impacts of measures and policy options addressing the aspect of
missing vehicles as is has manyfold reasons and diverse stakeholders are affected. As far as
the impacts are not directly detectable, we established a model, describing the shifts between
diverse categories of whereabouts. The distinction of the analysed measures is relevant as a
shift from one to another has different impacts on different stakeholders.

Th results of the model calculations for the change in missing vehicles due to the effects of
the different policy options show that it is very likely that the Policy Option PO 3A is at risk to
fail in generating substantial improvements regards the share / number of missing vehicles.

XXXV
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Policy Option PO 3B provides the tools for cooperation between the MS but a clear method
for the calculation of the change in the vehicle fleet is missing. Therefore, the current problem
that a comparable performance monitoring by country regards missing vehicles is not
possible will persist and cause limited incentive to improve the overall situation on missing
vehicles. While the Policy Option PO C is considered as effective regards the quality of the
exported vehicles it is most likely that exports of older vehicles (without valid certificate) to
non-EU Member States will even increase (“last chance”) in the period before the restrictions
enter into force. For the assumptions regards the shifts between the categories we take into
consideration that the enforcement date will be 2027 and the adverse effects will become
effective in 2025 and the intended effects become visible in 2030.

The selection of potential impacts was achieved under consideration of BRG Tool #18.

To investigate the economic impacts, the affected stakeholders were identified. These are
ATFs, used car dealer, shredder plants and recycling industry, vehicle owner, and public
authorities.

As environmental impacts the following five impacts were identified:

(1) Resources available for recycling if treated in the EU (resources not lost)

(2) In the method of life cycle assessments (LCA) credits are granted for recycling
(3) Less waste in receiving (extra EU) countries
(

4) lllegal treatment might not treat all refrigerants from the air conditioning system and
all waste oll

(5) It is expected that the illegal ELV treatment is sending the same amounts of steel,
aluminium and catalytic converter to recycling and applies the same effort for
separation of spare parts.

Social impacts were identified as:

(1) Employment (additional employment subject to social security contributions)
(2) Less air pollutant in receiving countries

(3) Better road safety equipment of vehicle fleet in receiving countries

The comparison of the options 3A, 3B and 3 C was completed according to BRG Toolkit #11.
The comparison highlights economic, social and environmental impacts, their costs and
proportionality to the issue at hand, the benefit/cost ratios and the coherence with other EU
policy objectives.

As a result, it is shown that all three policy options have their specific shortcomings and a
combination of measures is necessary, addressing the different reasons for the missing
vehicles. In consequence the measures 1.1b, 2.3, 1.2-1.7, 1.9, 2.5, 2.6, 2.7b, and 3.3 are
selected for the preferred policy option. Several of the measures addressing the
implementation of the EPR have also an effect on the missing vehicle and have been added
to the selection. In general, the interrelation with measures selected to improve design for
circularity and measures selected to improved reuse and recycling will have additional
positive impacts on the number of missing vehicles.

XXXVI
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Extended Producer Responsibility (Objective 4)

The measures addressing aspects of the EPR are not assessed as a policy option but
considered as measures under Policy options regards the sections scope / circularity /
missing vehicles.

Extension of the vehicle categories in scope of the ELV Directive (Objective 1)

In the baseline scenario, no provisions on vehicles which are not yet in scope of the ELVD
are added to the ELVD (or related Directives, i.e., type approval and 3R Directive).

The baseline as well as three options (A, B, C) represent the scenarios between which
impacts have been compared in the detailed assessment. The three options, with
increasing level of ambition, are Option A “Scope Extension of ELV legislation and 3R
Directive to all type-approved L, M, N and O vehicles with information requirements”,
Option B “Scope Extension of ELV legislation and 3R Directive to all type-approved L, M,
N and O vehicles with basic requirements”, and Option C “Scope Extension under ELVD
and 3R Directive with full application of requirements”.

Option A is not recommended, as it is inherent to the nature of information requirements
that economic burdens, i.e., costs for reporting and administrative burden, are high but
benefits are not directly expected (highly inefficient). Compared to the problems described
and the extent of impacts in the baseline, measures of Option A are considered not
proportionate (low effectiveness). Option B is considered the preferred option. The
strongest argument is the cost-benefit ratio (efficiency). Measures result in environmental
benefits, namely benefits from heavy metal restrictions and from formalised treatment.
The total economic burden of Option B is considered appropriate in light of the objective
it will reach and the problems that it will solve. Sub-options of Option C are assessed as
generally beneficial provided that data is available to tailor them accordingly to the vehicle
specifications. This suggests that these provisions might be considered for the future.
Another general finding is that regardless of the option chosen, it is important to align the
scope of ELVD and 3R Directive.
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1. Introduction

1.1 Background: Shortcomings of the current ELV Directive

An evaluation of the ELV Directive (ELVD) was published on 15 March 2021. It identified
various shortcomings in the Directive and in its coherence with the corresponding 3R type-
approval Directive (Williams et. al 2020).

The European Commission is now investigating options to revise the current EU rules on the
ELVs with a particular focus on the identified problem areas, as well as the general alignment
and coherence of the ELV and the 3R type-approval Directives with the sectoral EU policies
and legislation.

Special consideration has been given to the implementation of the Directives,

e to the comprehensive coverage of the sustainable production and dismantling of all
relevant vehicles by the Directives (Objective 1 — Scope),

e to improving the design and production of vehicles to support reuse and recycling
(Objective 2 — circularity), and

e to the problem of the end-of-life vehicles of unknown whereabouts (Objective 3 — Missing
vehicles).

In this respect, the impact assessment is focused on measures that should help to solve the
various problems and to achieve the three main objectives specified above.

1.1.1 Intervention Logic

The problems identified in the evaluation of the ELV Directive as well as other aspects of
importance raised through other European policy (e.g., the CEAP, the Green Deal, the
sustainable Chemicals Strategy) were investigated and developed further. On this basis four
main objectives were developed as well as specific objectives to be achieved. The results of
these investigations and the detail of the various problems and drivers and the objectives
developed respectively are detailed in Section 2 and its parts. The following figure provides
an overview of the main and specific objectives tackled throughout this report.
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Figure 1-1 Overview on objectives and specific objectives

Objective 1: Ensure a comprehensive
coverage of the sustainable production and
dismantling of all relevant vehicles by the
ELV Directive

no specific objectives defined, all measures addess the (main) objective

| Specific Objective 2.1: Improve design and production of vehicles
to support reuse and recycling

Specific Objective 2.2: Ensure elimination of hazardous
Objective 2: Improve circularity in the substances in vehicles
design, production and end-of-life treatment
of vehicles M Specific Objective 2.3: Increase the reuse and remanufacturing
rates of parts and components

| Specific Objective 2.4: Increase the recycling rates of materials
and components

Specific Objective 3.1: Ensure that all ELVs are treated according
to minimum technical and environmental requirements

Objective 3: Ensure that all ELVs are treated ||| ;o cific Objective 3.2: Reduce levels of illegal dismantling and
in accordance with the requirements of the

ELV Directive illegal export of ELVs

Specific Objective 3.3: Ensure that any vehciles exported from the
EU are roadworthy and meet minimal environmental standards

Objective 4: Ensure that the waste Support the increase in quantity and quality of recycling for
management of vehciles at EoL is supported | 1\ 40 a1 for which it is currently only marginally feasible as well as
where necessary by producers so that it A . Y y g _y R
remains economically feasible for materials which are commonly downcycled in current practice

1.2 Methodology of the study

1.2.1 Impact Assessment according to Better Regulation

This study is framed by the methods and guidance related to impact assessment, analysis of
impacts and stakeholder consultation that are outlined in the Better Regulation and its related
tools.

The first step has been the definition of an intervention logic for the Directive, where in relation
to the various problems identified with its current implementation, objectives were defined that
have served as orientation for the proposal and assessment of possible future measures.
Along with the intervention logic, it was also of importance to detail the current situation in
relation to certain aspects and problems and how this is to be considered in the base-line
option of a case in which the Directive is not changed, and its implementation develops as it
would without any interventions. In relation to the problems identified, it shall thus be
considered whether the problem and its related impacts are likely to persist in the absence of
action at the EU policy level, as well as whether their scale is expected to increase or
decrease. The starting point for the intervention logic is based on the recently published study
in support of the Commission’s Evaluation of the Directive (Williams et al., 2020).
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This study foresees the development of policy options (PO) that are to be analysed and
compared. The policy options address the Directive in relation to the main objectives defined
for the various problems identified and, in this respect, each of them should propose certain
measures to solve the problems identified through achieving the objectives specified therein.
How these measures perform and compare in terms of their costs and benefits is analysed
later, but the objective is to strive for improving the effectiveness, efficiency, relevance and
consistency of the ELVD.

It is followed by the assessment of impacts of the policy options based on the combination of
the single measures that they consist of. For the purpose of the assessment, the main types
of impacts are considered as a first step, followed by a characterisation of such impacts and
as far as possible their quantification in quantitative or at least qualitative terms. This is based
on a review of available data and literature as well as information to compiled based on
stakeholder input. On the basis of the assessment of the economic, environmental and social
impacts conducted, a first comparison at the level of specific objectives is performed. These
later feed into a final comparison of the options compiled for the Directive as a whole. The
Better Regulation Guidelines, and in particular Tool #57 on Analytical Methods to Compare
Options or Assess Performance has been considered in this analysis.

To address the BRG requirement that ‘all relevant impacts should be assessed qualitatively
and quantitatively whenever possible. Quantification of impacts will not be possible in all
cases but it is expected that efforts are [made] systematically’, we will document the effort
that was undertaken to obtain quantitative data, where only qualitative data is available.

1.3 Synopsis of stakeholder activities

Stakeholder consultation is an essential part of any impact assessment and is an obligatory
part of the process aimed at ensuring that all stakeholders have the chance of providing their
views so that they can be taken into consideration. See the synopsis of stakeholder activities
detailed in Annex Il

1.3.1 Consultation Strategy

Within the preparation of the impact assessment, the consultation of stakeholders aims at
capturing the views and ideas of relevant stakeholders, allowing them to provide relevant and
robust information and data for assessing possible options for a new regulatory framework
on ELVs, incl. the 3R type approval. The following synopsis report was prepared following the
better regulation guidelines (Tool 55). It outlines the different steps and consultation activities
which were conducted to feed into the assessment.

1.3.1.1 Consultation objectives

The objective is to ensure that stakeholders' views are sought on all key impact assessment
aspects. The aim is to collect information from stakeholders in relation to the various problems
and the measures proposed for achieving the objectives defined for each problem and their
likely impacts. This information will complement information and data gathered through other
sources (e.g., literature review, existing policy and position papers, Eurostat data and other
statistical data sources, etc.). All inputs (data, information, etc.) from the consultation shall be
incorporated into the impact assessment at appropriate points, i.e., information provided by
stakeholders shall support the analysis of the problems, identification of options that could
answer the objectives and their analysis.
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1.3.1.2 Stakeholders consulted

Relevant stakeholders were grouped as follows:

¢ Industry associations (automotive industry (OEMSs) for different vehicle types including
material and component suppliers, dismantlers (ATFs), shredders, recyclers; including
small and medium enterprises). The experience and knowledge of the industry located at
the different life cycle stages is very important to assess the impact of the alternative
policy options because the measures tailored to a specific life cycle stage have
interlinkages with other life cycle stages. Industrial operators constitute a well-structured
sector. There are several organisations at EU level that cover individual steps of the
material and component supply, production and different end-of-life management steps.
These organisations and their members (individual companies) are able to convey the
different interests and views of their members and to provide important input (e.g., market
developments and other data and information) for the assessment.

e Environmental protection organisations, general public, consumers. The
contribution of environmental NGOs is of high interest to link the particular case of ELVs
with broader considerations of circular economy, resource efficiency, transboundary
shipment of (hazardous) wastes, pollution, i.e., environmental conditions of end-of-life
management etc. End-users and consumers directly experience the impact of certain
measures in their day-to-day life (e.g., amendments in vehicle registration processes, e.g.,
temporary deregistration or repairability, spare part availability and costs of repair). Of
particular interest is the fact that their views go beyond purely technical considerations.

e MS public administration. This group consists of government experts from all Member
States, particularly environmental agencies, national EPR organisations, the registration
and/or type approval authorities, market surveillance bodies. The experience of national
administrations related to certain measures and options is highly specific and could be
relevant. National administrations were consulted through a survey and/or through the
participation in the meeting for Member States’ representatives.

e Other stakeholders, e.g., academia, think tanks, etc., who may have a good knowledge
and an interest in alternative options and their analysis and assessment were consulted
on specific issues. Specifically, representatives from the United Nations Economic
Commission for Europe (UNECE) and the United Nations Environment Programme
(UNEP) were consulted on the impacts of European ELV framework revision in relation
to international agreements. Another stakeholder group consulted in the group of other
stakeholders is that of vehicle insurance companies playing an important role at a
vehicle’s end-of-life in the case of accidents.

Lists of stakeholders to be consulted for the impact assessment study in each of the
consultation activities were provided to the European Commission (EC), aiming at a balanced
representation of the stakeholder groups and the different stakeholders representing various
sectors and areas. The list covered EU-wide associations and individual companies; different
sectors from e.g., manufactures to environmental NGOs. An overview of stakeholders that
participated in each consultation activity is provided in the sub-sections of the summary of the
stakeholder consultation below.

1.3.1.3 Consultation methodology

For the consultation with various stakeholders, different tools were applied. The table below
(Table 1-1) summarises the individual consultation methods and provides an overview of the
overall consultation strategy.
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In comparison to the initial consultation strategy, the elements of consultation of MS as well
as the follow-up consultation after the workshop were included as additional consultations. It
was found that some MS have experiences with legislation addressing problems targeted in
the review of the ELVD, and questions arising on information provided by stakeholders
required additional contacting to clarify their contributions. Furthermore, the consultation
activities in relation to the “Study to develop and assess options to review Directive
2005/64/EC (3R Directive) and integration of the results into the impact assessment of the
ELV Directive are summarized within this synopsis”.

Please note that contributions received in the context of the public consultations published on
the "Have Your Say” web portal cannot be regarded as the official position of the Commission
and its services and thus do not bind the Commission. Furthermore, the contributions cannot
be considered as a representative sample of the EU population.

1.3.2 Summary of stakeholder consultations process

All consultation activities are summarized in the following.

For some of the documentations of the stakeholder activities, no general publication is
intended. However, the European Commission was provided with those documentations of
stakeholder consultation activities not presented in this Annex, if not indicated differently by
consulted organisations, i.e. where information was not disclosed.

1.3.2.1 Feedback on the inception impact assessment

An inception impact assessment setting the pathway for the revision of the ELVD was
published on ec.europa.eu® and open for public feedback between 22 October 2020 and 19
November 2020. The feedback received stemmed from 61 entries. 47 of the participants
submitted an additional document along with their contribution. Submitted documents and
entries on the feedback website were looked at and attributed to the different topics of the
revision.

8 https://ec.europa.eu/info/law/better-requlation/have-your-say/initiatives/12633-Revision-of-EU-legislation-on-end-of-life-

vehicles
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Figure 1-2 Affiliation of stakeholders (n=61) participating in the public feedback on
the inception IA

@ Business association: 29 (47.54%)

@ Company/business organisation: 15 (24.59%)
Public authority: 6 (9.84%)

@ Non-governmental organisation (NGO): 5 (8.20%)

@ Other: 1 (1.64%)

@ Consumer organisation: 1 (1.64%)
Environmental organisation: 1 (1.64%)

@ Non-EU citizen: 1 (1.64%)

@ Academiciresearch Institution: 1 (1.64%)
Trade union: 1 (1.64%)

Source: https://ec.europa.eu/info/law/better-requlation/have-your-say/initiatives/12633-End-of-life-vehicles-revision-of-EU-
rules/feedback en (access 16.06.2022)

Table 1-2 provides input as to the various aspects referred to in the different contributions
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Table 1-1 Overview of different methods of the project’s consultation strategy

Public feedback®

Online public
consultation (OPC)

Targeted consultation

Stakeholder
workshop

Consultation of Member
States

Follow up
consultation
activities after the

How

Why

Who

How data /
information was
used in the impact
assessment

No specific format of
feedback required,
additional written
contributions
possible

To explain the
approach and invite
them to contribute

All stakeholders

Information used to
structure the OPC
questionnaire, to
provide an initial
overview of
interested
stakeholders

Online Questionnaire
Survey with the possibility
to provide additional
written contributions

To validate/obtain data
and information and to
gain opinions on more
detailed/specific aspects

Specific stakeholder
groups

Identification of opinions of
specific stakeholder
groups; participating
stakeholders were invited
to the stakeholder work-
shop; for stakeholders
invited to the targeted
consultation, identify
topics to which the study
team expected the
interviewed stakeholder to
contribute

Web conference
interviews

To validate/obtain data
and information and to
gain opinions on more
detailed/specific
aspects

Selected key stake-
holders from specific
stakeholder groups
Validate assumptions,
understand the
situation of selected
key stakeholders,
information used for
identification of
measures and policy
options for reviewing
the ELV Directive,
information used for
the impact analysis of
measures.

2-day online meeting

To discuss specific
aspects, validate
findings, gather
additional evidence

Specific stakeholder
groups

Information used for
revising the measures
and policy options for
reviewing the ELV
Directive, information
used for the impact
analysis of measures.

9 https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/12633-Revision-of-EU-legislation-on-end-of-life-vehicles

7

Ad-hoc survey and 1-day
meeting

To inform MS on
measures and policy
options, to discuss specific
aspects, gather additional
evidence and experiences
from MS

Representatives / Experts
of MS authorities

Learn from experiences of
MS-specific legislation
already addressing
problems targeted in the
review of the ELVD and
with regards to the
measures proposed on EU
level

workshops

Written feedback on
the content presented
in the workshop and
written exchange

To gather evidence
that was requested in
the workshop, to ask
clarification questions
on feedback, opinion
and information provi-
ded, to request
additional data

Targeted stakeholders

Used for the impact
analysis of measures
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Figure 1-3 Affiliation of stakeholders (n=61) participating in the public feedback on
the inception IA

@ Business association: 29 (47.54%)

@& Companyibusiness organisation: 15 {24.59%)
Public authority: 6 {9.84%)

' Non-governmental organisation (NGO): 5 {8.20%)

@ Other: 1 (1.64%)

@ Consumer organisation: 1 (1.64%)
Environmental organisation: 1 {1.64%)

@ Non-EU citizen: 1 (1.64%)

@ Academic/research Institution: 1 {1.64%)
Trade union: 1 (1.64%)

Source: https://ec.europa.eu/info/law/better-requlation/have-your-say/initiative s/12633-End-of-life-vehicles-revision-of-EU-rules/feedback en
(access 16.06.2022)

Table 1-2 Number of contributions referring to the topics of review

Topics of the review No. of contributions referring to the topic
Missing vehicles 47
lllegal exports 37
Reporting vehicle fleet 24
Reporting reuse — recycling 21
Definition recycling 12
Separate reuse target 33
Material specific material targets 31
Data accessibility 27
Design for circularity 24
Recycled target contents 27
EPR system 22
ELVD scope 14
Coherence — substances 11
Coherence — definitions 12

The feedback can be found on https://ec.europa.eu/info/law/better-requlation/have-your-
sayl/initiatives/12633-End-of-life-vehicles-revision-of-EU-rules/feedback en.
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1.3.2.2 Open Public Consultation

The stakeholder consultation was held between 20 July 2021 and 26 November 2021 as a
public EU stakeholder consultation. It targeted all citizens and organisations. The EC sent
invitations to participate to various parties, including stakeholders identified for this purpose
by the consultants. The consultation was launched on the EU public consultation platform
and was publicly available throughout the consultation duration. The consultation took place
in the form of an online survey and enabled two forms of input: (a) through a stakeholder
survey (a shorter questionnaire targeting input from “interested citizens with only a general
interest in the area of end-of-life vehicles”, 10 questions in total; and a longer questionnaire
targeting input from individuals with “specific knowledge and/or interest about end-of-life
vehicles”, 43 questions in total; and (b) additionally, stakeholders were given the option to
provide written input, e.g., position papers and evidence/data.

In total, 208 participants took part in the survey during the consultation period, see their
affiliation to stakeholder groups in Figure 8-2. Of all the organisations that provided input, two
organisations provided input to the questionnaire through two representatives each (i.e., two
questionnaires were completed for these organisations).

Figure 1-4 Answer to the question “l am giving my contribution as: ...” (multiple
options)

W Trade union
W Public authority 22

M Other 6

B Non-governmental organisation 15

(NGO)
EU citizen

H Environmental organisation

B Consumer organisation 67

19
1
7
3

M Business association

Academic/research institution

A total of 57 stakeholders submitted written contributions in addition to the answers to the
consultation survey questions'. The contributions were first screened to identify the main
issues that they addressed. The following figure shows how many of the written contributions
referred to a number of specific issues that were also referred to in the OPC survey and give
a first indication as to the aspects addressed by stakeholders in this format.

© Ministry of the Environment of the Czech Republic, and Galloo (a company from the dismantling and recycling sector incl.
shredder and PST operators).

" One stakeholder submitted 2 times answers to the consultation adding two different written contributions.
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Figure 1-5 Key words of main aspects discussed in the written contribution (n=58)
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Notes: (*) including recycled content target
The category ‘other’ includes: Handling of hazardous components/waste (n=2); (Recycling of) EV (n=6); Remanufacturing;
Annex | of the EU Directive 2000/53/EC; batteries in electric cars, carbon footprint requirement; role of insurances; ATFs: More
controls over ATFs, illegal ATFs are more cheaper, but without environmental standards (n=3); ASR (Automotive Shredder
Residue); batteries are way more heavy than in the ELVD stated; Removal of tyres, batteries eftc.

Source: Own compilation

The obtained answers to the questions were processed via Microsoft Excel, written input was
summarized per topic. A summary of the results is found in Annex Ill. The complete evaluation
of answers to the open public consultation is among the material that was provided to the
European Commission. A summary report, all contributions and documents annexed to
contributions can be found in Annex .

Identical answers to the OPC were received from

e VFSE Automotive WG (organisation size: micro), EuPC Automotive Division (micro),
PlasFuelSys (micro), PLASTIC OMNIUM - CLEAN ENERGY SYSTEMS DIVISION
(large)

e Two different individuals of the Ministry of the Environment of the Czech Republic

e DEMONTA Trade SE (organisation size: medium) and Czech Association of Circular
Economy (large)

1.3.2.3 Targeted stakeholder consultation

A targeted consultation (interviews) was held starting in November 2021. The phase was split
into two rounds of interviews:

e The main study interviews held in the period from 03 November to 03 December 2021.
In this round, the consultants conducted 20 interviews, see the list of interviewed
organisations in Table 1-1. One additionally invited stakeholder (ANEC BEUC) did not
participate due to the questions being too technical for the stakeholder group they
represent. The group of stakeholders that participated in the main study interviews
consisted of automotive manufacturers for cars, trucks, vans, buses, and motorcycles
(n=3), suppliers of materials and (second-hand) components (n=6), stakeholders involved
in the EoL management (n=7), and individual other stakeholders including a PRO, a
registration and international authority each, a stakeholder representing insurance
companies, and environmental NGOs.
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¢ Interviews held in relation to the 3R Type Approval Directive in the period from
17 December 2021 to 07 February 2022. The invited group of stakeholders consisted of
automotive manufacturers (n=5), type approval technical services (n=3), type approval
authority/ market surveillance (n=2), international authorities and one stakeholder
conducting dismantling trials. Inputs were obtained from 8 out of 12 invited stakeholders
(a few per written contribution only), see Table 1-3.

The consultation phase was organised as follows: The interviews were distributed internally
according to the focus of the respective associations or stakeholders and the work focus of
the experts. The interviewees were initially contacted indicating the goal and scope of the
study. When no answer was received, reminders were sent. Date and time for the interview
were agreed on and consultants provided a web conference tool. An interview guideline was
sent to the stakeholders in advance of the meeting. Due to the extent of the main study
questionnaire, it was accompanied by an indication of the sections to which the study team
expected the interviewed stakeholder to contribute (see Table 1-1). Other sections were
included for transparency, and the interviewees could also contribute to the questions therein.
Often, answers were received with specification of topics of interest for the stakeholders. In
some cases, stakeholders responded to topics additional to those planned for the interview
(not displayed in Table 1-1). Only in some cases, was the whole questionnaire subject of the
interview. Protocols of results were prepared after the interview and sent for approval to the
respective interview partner. Together with the approval, consultants asked for the permission
to cite answers given in the interview in the study report. If rejected, information was not
included in the report.
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Table 1-3 Stakeholders invited to interviews held in relation to the 3R Type Approval

Directive

Organisation name Input Details of contact
prowded

United Nations Economic
Commission for Europe (UNECE)

Kraftfahrtbundesamt (Germany)

3 Ministére de la Transition
écologique France

4 European Automobile
Manufacturers’ Association (ACEA)

5
BMW (manufacturer)

6 VW (manufacturer)

7 Porsche (manufacturer)

8 Stellantis (manufacturer)

9 oy
TUV Nord (Type approval technical
service)

10

IDIADA (Type approval technical
service)

1 Tech4You (operators of IDIS;
dismantling trials)

12 UTAC (Type approval technical
service)

No

Yes

Yes

No

Yes

Yes

Yes
No

No

Yes

Yes

Aspects of 3R type approval covered under
the interview in the ELVD IA main study

Contacted but did not respond
Interview held on 27.12.21

Written input provided on 07.02.22

No answer to various attempts to schedule
an interview (contacted 10.12.21, reminder
sent on 27.1. and 10.02.22)

Interview held on 14.01.22, with Porsche
Interview held on 14.01.22, with VW
Interview held on 17.12.21

Scheduled interview was cancelled by TUV
Nord, alternative contact details were sent
without a response when requesting to
reschedule the interview

Written input promised, questionnaire sent
and response requested by mid-January,
reminders sent on 27.1. and 10.2.22. No
answer obtained.

Interview held on 07.02.22

UTAC provided additions to the Ministére
de la Transition écologique, France

See the positions of stakeholders mentioned in Annex |l

Approved interview documentations were gathered and distributed within the study team in
order to use input of all interviews for developing the measures in further detail and assessing
related impacts. The input from the targeted consultation has been taken into consideration
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for the preparation of initial results and the development of initial measures that were
presented at the sectoral stakeholder meetings as well as the MS meeting (see sections
below).

Though in most cases stakeholders gave their consent to cite information provided through
the interviews, confirmed interview documentation is not intended for publication itself. The
documentations are among the material that was provided to the European Commission.

1.3.2.4 Survey in relation to 3R Directive

A 3R-Directive-specific survey was conducted with stakeholders on this subject in proximity
to interviews (see section before). The survey was developed similarly to the interview
questionnaires for consulting three different stakeholder groups: OEMs, technical services,
and type approval authorities. For all three groups, questions on the link to the ELVD, on the
process of type approval and on possible future amendments were identical, a stakeholder
group-specific set of questions was added to each one. The questionnaire was agreed on
and is available to the European Commission.

The survey was distributed to OEMs through requesting the association ACEA to send the
survey questionnaire to its members. The European Commission assisted in sending the
questionnaire to type approval authorities. The survey was also forwarded to type approval
technical services that had been initially identified but not interviewed.

Four Member States participated (3 provided the filled-out survey, 1 provided short input per
email), and one OEM send a confidential contribution. Additional information was received
from three more organisations/stakeholder groups

e one position paper (from ACEA),

e one interview in the main study was used to get specific information on the 3R Directive
(UN ECE/UNEP), and

e one e-mail with additional explanatory information was received, in relation to the
information provided in one of the specific interviews (from MS representatives from
France).

In the round of written feedback in April 2022 (follow-up after the workshop in March 2022),
a further written contribution from Germany was received.

Based on the indication of a lot of stakeholders, most of the information cannot be cited in
this report as information has been provided on a confidential basis or interview
documentations have not been confirmed by interviewees.

The positions of stakeholders are summarised in Annex Il

1.3.2.5 Stakeholder Workshop on 23/24 March 2022

In cooperation with the Commission, the contractor prepared the stakeholder workshop and
the Member States meeting (see the chapter on “consultation of MS” below). All meetings
were organised as web conferences which were hosted by the consultants. In cooperation
with the EC, the consultants prepared the agenda and an invitation letter, and the EC invited
participants. Stakeholder contacts from the targeted consultation were provided by the
consultants. Further selection of invitees was done by the European Commission, e.g.,
participants of the open public consultation. Associations were invited, but, in comparison to
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the targeted consultation, more individual companies were present. The contractor prepared
material to inform participants on the contents of the meeting which were send around to
invited stakeholders beforehand. At the meeting, the contractor gave an input (presentation)
on the current situation in relation to the problems, the measures under consideration, initial
results and topics for discussion.

The meetings were structured according to the topics. The agenda is provided below.
Meetings were facilitated by the consultant’'s team members; minutes were prepared of each
meeting.

Table 1-4 Agenda of the stakeholder workshop

Day 1 - THU 23 March 2022 . Day 2 - FRI 24 March 2022

9:00- EC: Welcome Presentation 9:00- EC: Welcome
9:15 9:15
9:15- Current situation + Presentation 9:15- Current Presentation,
10:45 measures for by the 10:45 situation + clarification
Design/Reuse + consultants, measures + questions +
Remanufacturing/Recycling clarification analysis + Discussion
questions first results
for Recycled
content - JRC
11:00 Analysis method + first Presentation 11:00 Current Presentation,
-12:00 results for Design/Reuse + by the -13:00 situation + clarification
Remanufacturing/Recycling consultants, measures + questions +
clarification analysis + Discussion
questions first results
and
discussion for
Missing
vehicles +
illegal exports
12:00- Discussion on Discussion 14:00 Current Presentation,
13:00 Design/Reuse + -15:45 situation + clarification
Remanufacturing/Recycling measures + questions +
analysis + Discussion
first results
and
discussion for
Scope
14:00 Pre-conditions for Design/ Presentation 16:00- Wrap up for Presentation
-15:30 Reuse + Remanufacturing/ Discussion 16:30 each
Recycling: EPR + Access objective
to Information (current
situation + measures +
analysis + first results)
15:45- Due diligence; Presentation 16:30- Outlook - EC Presentation
16:45 Hazardous substances; Discussion 17:00
NdFeB magnets.
16:45- Overarching aspects

17:15
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Figure 1-6 Overview of composition of stakeholder registered* for the workshop
(n=289)

33 Automotive manufacturer
17

m Associated industry
EoL management
m Authorities (Env)

m Authorities (Transport)

Authorities (other)
= Automotive supply chain
m Environmental NGO

m Research

= EPR/PRO

%

61
45

m Consumer/privates

Note: The category of "automotive manufacturers” includes manufacturers of all types of vehicles, incl. motorcycles, vehicles
accessible to disabled people, caravanning industry, to name some. / The category of “associated industry” includes, among
others, all (secondary) raw material-related industry stakeholders. / (*) The numbers relate to the registrations for the work-

shop. Due to changing audience during and last-minute requests before the workshop, it was not possible to analyse the
composition of stakeholders in relation to their actual participation.

Source: own compilation

Possibilities of participation in the meeting:

To gather input from a larger audience of stakeholders, and additional interaction tool
(app called Slido) was used during the workshop to survey the views of the participants
on certain aspects. Slido questions were answered by participants in the course of the
presentations of the consultants or in the days following the workshop.

For oral contributions, stakeholders could write in the chat the essence of their comment
and wait to be requested to speak.

After the workshop, all participants had two weeks to submit additional information and
data to substantiate their views (see section 8.4.7)

A summary of discussed aspects per topic can be found in the summary of key positions of
stakeholders in section 8.5.

For each of the topics, the consultants took into account aspects that were discussed in the
meetings, and where (updates of) data was provided, e.g., in relation to the material

co

mposition of L-type approved vehicles, these were feed into the calculation of impacts for

the final report.

The parts of the documentation of the stakeholder workshop not intended for publication

an
°

d provided solely to the EC include:
Participants list;

Minutes of the meeting;
Documentation of the chat of the online meeting; and
Slido results.
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1.3.2.6 Consultation of Member States

The consultation of MS consisted of two elements:

a) Adhoc survey

A questionnaire for Member State Experts was prepared covering the four topics:
¢ Management of Shredder Light Fraction (SLF) and Shredder Heavy Fraction (SHF),

e Fees or taxes to support recycling of ELVs,
e Enhanced Producer Responsibility (EPR) System,
o Waste management of other types of vehicles.

The questionnaire was sent out to the MS in February with most MS sending answers prior
to the workshop, and a few (2-3) sent afterwards . Answers to the questionnaire were provided
by 15 MS, namely Lithuania, Belgium, Ireland, Estonia, Slovakia, Greece, Malta, Finland,
Croatia, Spain, France, Czech Republic, the Netherlands, Sweden, and Germany. Additional
documents were received from Belgium only.

As for the processing of the data, it is to be said that no statistical evaluation of responses
was made, but responses are exemplarily summarised for two of the four topics as follows.
Where information from the survey is used in the main report, it is referenced, and all
qguestionnaires are available to the EC.

Management of Shredder Light Fraction (SLF) and Shredder Heavy Fraction (SHF). In
6 MS, the disposal of untreated SLF/SHF in landfills is prohibited. 4 MS prohibit the disposal
in landfills of fractions from post shredder treatment (PST). 4 MS (in case of BE only Flanders)
allow to consider untreated SLF for the purpose of road construction, within which 3 consider
it as recycling. Selected detailed responses showed that some countries defined certain
criteria for acceptance of waste at the landfill that have to be fulfilled (e.g., POP content in the
residues or that the residues intended to landfill cannot be recycled of incinerated anymore).
BE (Flanders) allows the disposal in landfills of fractions from PST, however the costs for
disposal are higher than the costs for recycling or thermal treatment. Some countries admitted
that due to a disposal ban in their countries the recycling rates of ELVs increased.

Waste management of other types of vehicles. In ES, FR, CZ, BE (Flanders), and LT the
waste management of motorcycles is governed by specific national legislation? This is not
the case in SK, EL, MT, FI, HR, NL, DE, SE, and IE. In ES, CZ, BE (Flanders), and LT waste
management of trucks is governed by specific national legislation. This is not the case in SK,
EL, MT, FI, HR, FR, NL, DE, SE, IE. Of those that do not have specific national legislation,
several countries (HR, FI, EL, NL, DE) indicated that the treatment of motorcycles and trucks
is ensured and/or environmental permits for facilities are requested through general waste
legislation. Additional information on waste management of other types of vehicles was
provided by 4 MS (LT, BE, CZ, DE).

b) Member State Workshop on 31. March 2022

In cooperation with the Commission, the contractor prepared a Member State
Representatives workshop in addition to the stakeholder workshop (see above). The meeting
was organised as web conferences which was hosted by the consultants. In cooperation with
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the EC, the consultants prepared the agenda and an invitation letter, and the EC invited
participants. The same material as for the stakeholder workshop was distributed among MS
representatives to inform participants on the contents of the meeting beforehand, also,
representatives of the MS were invited to participate in the stakeholder workshop. Thus,
assuming that MS representatives could inform themselves in the stakeholder workshop as
well as with the provided information, at the meeting, the contractor gave a very short
additional input (presentation) the problems, the measures under consideration, and topics
for discussion.

The meeting was structured according to the topics. Additional three presentations were held
by Member State representatives from France, Belgium, and the Netherlands. The agenda is
provided in Table 1-5. Meetings were facilitated by the consultant’'s team members; minutes
were prepared and provided to the European Commission.

Table 1-5 Agenda of Workshop with Member State Representatives
9:00-9:30 EC Welcome Mattia Pellegrini (DG ENV), Mark Nicklas (DG GROW), Jade Vetters (DG

GROW)
09:30- French EPR Scheme Project for ELVs FR Ministry of Ecology, Sustainable Development and
09:55 Energy: Bruno Miraval
09:55- Objective 2: Circularity: Short presentations by the consultants, clarification questions and
12:30 discussion-Moderation by Gael de Rotalier

e Point 2.1 - Design, Oeko: Yifaat Baron

e Point 2.1.g: - Recycled content targets for plastic, JRC: Thibault Maury

e Point 2.2 - Reuse, Oeko: Izabela Kosinska-Terrade

e Point 2.3 - Recycling, Oeko: Izabela Kosinska-Terrade

e Point 2.4 - Transparency and fair distribution of costs, Mehlhart Consulting: Georg
Mehlhart

e Point 2.5 - Hazardous Substances, Oeko: Katja Moch

13:30- Objective 1: Scope: Short presentation by the consultants, clarification questions and

14:30 discussion (Oeko: Clara Low)-Moderation by Jaco Huisman

14:30- Objective 3: Missing vehicles: short presentation by the consultants, clarification questions and
15:50 discussion -Moderation by Jaco Huisman

e Point 3.1 -Vehicle tracking; Mehlhart Consulting: Georg Mehlhart

e Point 3.2 -lllegal dismantling and illegal exports, Mehlhart Consulting: Georg Mehlhart

e Point 3.3 -Criteria to prevent export of ELVs. Short presentation by the consultants,
clarification questions and discussion, Mehlhart Consulting: Georg Mehlhart

The Netherlands approach on exchange of information on vehicle registration with the example
of EUCARIS, NL Vehicle Authority: Idske Dijkstra

How Missing ELVs are addressed in Belgium (Flanders) through defined recognition criteria,
BE The Public Waste Agency of Flanders (OVAM): Lies Verlinden

15:50- Outlook-EC
16:00
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Table 1-6 Overview of composition of Member State representatives registered* for
the workshop

Austria 2 Ireland 4
Belgium 4 Italy 6
Bulgaria 2 Latvia 2
CROATIA 2 Lithuania 2
Czech Republic 3 Luxembourg 3
Cyprus 0 Malta 2
Denmark 2 Netherlands 6
Espafa 1 Poland 1
Estonia 4 Portugal 0
Finland 5 Romania 2
France 4 Slovakia 3
Greece 0 Slovenia 1
Germany 9 Sweden 4
Hungary 2

(*) The number relate to the registrations for the workshop. Due to changing audience and last-minute changes during the
workshop, it was not possible to analyse the composition o stakeholders in relation to their actual participation.

1.3.2.7 Follow-up after the workshop and ad-hoc consultation
Discussions during the stakeholder workshop left open several questions and stakeholders
were asked to provide information on certain topics at the end of each meeting. A list of

associations and stakeholder groups that submitted additional input after the sectoral
meetings is given below.

List of stakeholders sending input after the workshop (n=39)

FNA

e ACEA/HDVs e FNADE

o ADA e Galloo

e Ademe e German UBA (MS DE)

e BASF e German BMUV (MS DE)

¢ BMW o Glass4Europe

e CLEPA e Holger Luehn

e  Copper Alliance e INDRA

e  Derichebourg Environment ¢« JRC

« ECOEURO e Milan Lauko

¢« ECOS e Mobilians

« EEB ¢ OVAM (MS BE)

¢« EGARA e PGM

e Estonia (MS) e PRE
ETRMA Plastics Europe
EuRIC POCES
EUROBAT Renault
EU Aluminium RWD (MS NL)
FEDEREC Sweden (MS SE)
FEAD TERRA

Thomas Gardin

20
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plus one stakeholders that wished to remain anonymous.

In addition to other consultation stages, several stakeholders were consulted individually in
terms of specific aspects of interest for the consultants. A list of individually consulted
stakeholders and the topic on relation to which they were contacted is provided below. The
information provided was used for the impact analysis of measures and policy options.

Table 1-7 Ad-hoc consultation of specific stakeholders

Stakeholders Contacted Contacted in relation to specific topic/s

contacted ad- Person

hoc

ADEME Eric Lecointre e  Material composition of L-type approved vehicles

German UBA Regina Kohimeyer ° Calculation of end-of-life trucks based on the Eurostat stock data

. Exchange about an UBA report in publication: Impacts of illegal
end-of-life vehicle recycling. Identify the environmental, economic
and business impacts of the unrecognized dismantling of end-of-
life vehicles and the illegal transfer of end-of-life vehicles and derive
measures to address potential impacts.

EURIC / Galloo Olivier Francois e  Exchange of documents related to the STAKEHOLDER WORKING
GROUP ON THE REVISION OF 2015 REUSE/
RECOVERY/RECYCLING TARGETS MINUTES FROM THE
PLENARY MEETING OF 17 OCTOBER 2005 on the targets and
alternative approaches.

EGARA Henk-Jan Nix e Regards existence and characteristics of EPR schemes across EU
. Regarding post-shredder technologies across the EU
EUROFER Lubor Kalafus ° Copper impurities in steel
UNEP Francois Cuenot e About an international initiative to define and develop an
internationally unified method for carbon life cycle analysis (LCA)
EU Aluminium Benedetta Nucci e  About the average weight of aluminium bumper carrier frame for
Patrik Ragnarsson the purpose to calculate the GWP for different bumpers.
Christian Leroy
MS representatives Fernando J. Burgaz e About MS specific legislation for waste management of
of Spain, France, Moreno, Bruno motorcycles and/or trucks, e.g., on evaluations on changes in the
Czec_h Republic, AlIEEl Katgrlna material flows of waste powered-two-wheelers / motorcycles or
Belgium/Flanders, Dostalova, Lies

Lithuania, Italy Verlinden. Kauzonas waste trucks and/or assessments of the ecological, economic
Mindaugas, Letteria and/or social impacts of this regulation at national level
Adella

1.3.3 Key positions of stakeholders on specific topics

1.3.3.1 Circularity

Design for circularity

Statistical OPC

On the question if there should be an obligation on vehicle manufactureres to improve
circularity characteristics of a vehicle during the design phase, all groups of stakeholders
agreed in over 50% to this question. Support was the lowest (51 %) in the category of the
automotive manufacturers, where almost 25% did not support this option. The highest support
was registered by environmental NGOs (100%), waste management operators (93%) and
public authorities (86%). For more details please refer to "Analysis of open public
consultations” (Oeko-Institut e. V. 2022).
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Written OPC

Ten contributions mention the topic of (eco-)design specifically. One of the focus topics is the
design for dismantlability which various stakeholders would like to see promoted through the
new regulation (VEOLIA, EEB, Federec, INDRA, FNADE) whereas others have objections
such as:

e ‘Life cycle approach more efficient to promote circularity than imposing design
requirements’ (Volvo);

e ‘Dismantling provisions must not impair the essential targets of safety, comfort,
environmental performance such as fuel/electricity consumption, costs etc’ (Plastics
Europe); and

e ‘Solutions on eco-design therefore should not be solely based on manual
separation/sorting’ (EuRIC) stating that PST sorting should be taken into account.

Design for circularity could be supported by sensor-based technology (ECI) and free
knowledge sharing and discussion between recyclers and manufacturers (EuRIC, FNADE;
see also under ‘data availability’).

Eco-Design is mentioned in combination with the 3R Type Approval Directive by EuRIC in
terms of merging ELVD and 3RD; and by Federec and INDRA with regards to ‘practicability
checks’ of recyclability under the 3R Type approval. Volvo suggests that ‘ELVD should focus
instead on requiring OEMs to have a strategy to cover the 3 Rs’, which is already part of the
provisions of Art. 6 of 3R Type Approval Directive.

Another focus is on the means of eco-design to phase out hazardous substances mentioned
by VEOLIA. Other stakeholders mentioned hazardous substances under the topics of ‘data
availability’, in combination with recycled content targets or with regards to ‘coherence’.

Individual aspects include ethical sourcing as part of material decisions in eco-design (ECI),
less different polymers (‘there are currently 39 different 1types of basic plastics and polymers
used to make an automobile’, and a proposal from FEAD to limit the use of non-recyclable
materials based on The Plastics Industry Trade Association, 2016).

It should be noted that in their contributions some stakeholders consider recycled content
targets as part of the 3R targets, and some connect the recycled content targets with the topic
of (eco-) design.

Interviews

Regarding non-recyclable materials, the vehicle manufacturing sector generally pointed out
the benefit of using such materials for light weighting due to the benefits during the use phase
in terms of emissions reduction. Stakeholders representing the waste phase referred to the
obstacle that large amounts of such materials raise for achieving targets but were against
their prohibitions, explaining that this would affect innovation, whereas proven materials
would increase in use and at some point, suffice to develop manufacturing (with less beneficia
ones being used shortly and then abandoned).

ATFs referred to the phenomenon of locking components with digital keys (e.g., window wiper
motor, injector, inverter, mirror, window motor, navigation, etc.) as a problem, explaining that
it is an obstacle for reuse as a component removed without the key will not be reusable. The
information does not have to be free, but the price should not be prohibitive for reuse practices
of ATFs. This is understood to particularly affect establishments that work with multiple vehicle
models and brands and that do not have contract with specific OEMs. Vehicle manufacturers
on the other side claim that the locks are of importance for the safety of vehicles, anti-theft
and provision of the data could disclose proprietary. It is not clear what type of data would be
at risk. Components that are interchangeable between models and brands were also raised
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as a type of component where OEMs are reluctant to provide data (e.g., when the same
supplier provides multiple vehicles models and brands with the same component) an where
this can have an effect on the ability to reuse parts.

As for IDIS, ATFs said that it contained a lot of information but that the level of detail is not
always sufficient to support dismantling. Information is not available through IDIS for parts
with reuse potential (the objective of IDIS is to support quick dismantling — ensuring that the
component remains functional is not always in line with this objective). Though OEMs say
that such data can be accessed under the RMI (Repair and maintenance information systems
of the OEMs — each is individual to a certain OEM) ATFs complain about the cost of such
data. Here too, the information does not have to be free, but the price should be fair to
encourage dismantling for reuse.

Some stakeholders state that the 3R Directive calculation is too theoretical, recommending
requiring OEMs to also specify how certain parts can be dismantled. The calculation should
also reflect the ease or difficulty of recycling a part depending on whether it is a mono-material
of not.

Workshop

During the workshop the issue of compliance of automotive manufacturers with diverse
regulations was brought up (ACEA). Thus, new regulations should consider the other
compliance demands, in particular for passenger safety and environmental protections.
Vehicles typically comply the existing regulations on the day that they are brought to the
market. The changes in regulations that happen during the vehicle lifetime can be covered by
post-shredder technologies.

The idea to combine the ELV aspects from the ELV Directive and the 3R Directive into a
single regulation was also encouraged (ECOS). Additionally, it was proposed to bring the EU
ELV legislation to the level of the United Nations when looking at lifecycle provisions
(UNECE).

Definitions

Statistical OPC

Most stakeholders (56%) agreed or agreed strongly that the ELV definition for recycling
should be aligned to that of the WFD as this would support a higher level of material recovery.
Aside from the automotive producers that were mainly neutral, the majority in all stakeholder
categories supported an alignment. Only 3% disagreed with this statement, however there
was also a large share of stakeholders that were neutral (40 individuals) or that did not have
an opinion (31 individuals) making for a total of 40% together with those that did not specify
an answer (13 individuals).

Status of parts to be recycled/remanufactured must be clearly distinguished from waste and
benefit from same conditions as spare parts. EU should establish a harmonized definition of
waste and non-waste for reuse/remanufacturing purpose.

Written OPC

Coherence with the WFD is referred to in a general way (WEEE AUDITS; CRM Alliance) or
by pointing out specific needs, e.g., to exclude backfilling from the definition of recycling
(FNADE) or the need for harmonized definitions of waste and recycling in order to prevent
distortions of competition due to different national implementation (FORS). Also, consistency
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with the landfill directive is mentioned (Plastics Europe). Definition of when a car becomes an
ELV was also raised (Febelauto) also in the context of vehicles export (FEDEREC), where it
should be required to present a valid technical control certificate to authorize their export.

Interviews

It is generally agreed that the definition of recycling should be aligned with the WFD to
exclude backfilling. Many stakeholders do not expect that this will change the achievability of
the 3R targets as backfiling operations are not so common and does not cover all
downcycling operations. This is particularly understood to be relevant for glass, which is
mainly considered recycled through the post-shredder mineral fraction.

The need to align the definition of reuse with the WFD was raised in relation to the later
reference to "preparing for reuse”. Changes to the definition could affect what is considered
waste and what is considered a product and need to look into how they work with the definition
of "end-of-waste” to ensure that obstacles are not created for shipments of used or
remanufactured parts. A definition for remanufactured components should also be
introduced to strengthen how such parts are perceived in comparison to reused ones and to
ensure that remanufacturing practices fulfil minimum requirements.

A few stakeholders raised the need to define ELVs as compared to second hand vehicle so
that the differences between these two categories is clearer and easier to enforce for customs
to prevent illegal exports.

Workshop

As shared by a car manufacturer representative (Renault), the current legal definition of a
new product does not allow inclusion of remanufactured parts. This means that a new
vehicle currently, in legal terms, may not contain remanufactured elements; the entire vehicle
must be made new, though perhaps using recycled materials. This legal issue is not specific
to vehicles. However, from a technical perspective, remanufactured vehicle parts are certified
as equivalent in functionality and reliability/safety/etc. to new parts and could therefore be
acceptable for use in new vehicles. This legal limitation restricts the sale of remanufactured
vehicle parts to the repairs market. Also, there is anyway a limited feedstock of
remanufactured parts because the long vehicular lifetime means that the current ELVs do not
offer many parts for remanufacture. Additionally, the term and definitions of remanufactured
parts should be included in the 3R Type-approval Directive.

A definition of differentiating between pre- and post-consumer plastics would be helpful as
well as applicable definitions of ‘open-loop’, ‘closed-loop’, etc.

In Belgium, each total technical loss means the vehicle is an ELV, regardless of the price of
repair in the home country or elsewhere. However, total economic loss is not considered in
the definition of an ELV; such vehicles may be exported from Belgium as damaged vehicles
without any special conditions.

Separate Reuse target

Statistical OPC

46% of the participants either agreed or strongly agreed with the implementation of a reuse
target separately from the recycled target. This included all environmental NGOs, most waste
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operators (53% of the category) and most public authorities (68% of the category). 22% dis-
agreed or disagreed strongly with this option, with the automotive manufacturing sector most
often providing these answers (51% of the category).

On the question on which measures would contribute to increase the reuse of vehicles parts,
the most common answers were: obligation for repair shops to offer customers used spare
parts as an alternative to new ones, obligation for ATFs to remove certain parts of ELVs
before shredding to help increase reuse, obligation for car manufacturers to enable (e.g. the
ATFs) unlocking parts so that they can be reused and dismantle, and obligation for car
manufacturers to provide the dismantling centres (ATFs) information about which parts can
be used as identical parts in other models of the manufacturer or even other brands.

Written OPC

When asked to explain their views, the more common views in support of a separate reuse
target were that reuse is higher up in the EU waste hierarchy than recycling, also supporting
circularity. Others explained that before a part is recycled it could be reused. Specific targets
were explained to allow monitoring reuse, in relation to the “quantity of pieces reintroduced in
the market” (an indicator of eco-design, and percentage of reuse and repairability) and as an
indicator of the “efficiency of treatment operations of the authorized centres”.

Of those that disagreed with such measures it was explained that reuse was mainly
economically motivated (if no one needs a particular spare part it's better to recycle). Though
reuse was stated to be important, as reuse is market driven it was questioned if targets would
increase the amount of reuse. It was also said that vehicles that are recycled are often too
old (20 years) for re-use of parts as well as mentioning that this was also the case for vehicles
after a crash. Though reuse is said to be practiced commonly by ATFs, one stakeholder
explained that it may not be reported to “avoid reporting taxable income in the ATFs”.

Additionally, separate reuse target worsening quality and safety risks witnessed in the
informal refurbished vehicles market. Reuse and recycling should be considered as on par
equivalents if separate targets for each were to be created.

Interviews

Regarding reuse, many stakeholders spoke against the idea of separate targets for reuse
and recycling, explaining that fulfilment of the one may have negative effects on the other.
Obligatory dismantling to promote the reuse of parts was explained to create significant costs
while not ensured that the level of reuse would actually increase. ATFs explained that they
need flexibility to look at the demand on the market and respond through deciding what
components to reuse and which ones not to. This was due to fluctuations in the demand for
reused components but also in the quality of components of some models. The example was
given (EGARA) of the engine, where some models may have frequent malfunctions, in which
case ATFs would avoid their reuse as a minimum guarantee could not be ensured. In some
models, malfunctions are very rare, so that dismantling for reuse would result in the engine
being stored for years, also creating large costs. Rather ATFs explain that measures should
be considered that increase the demand for reused parts, with ATFs than following suit to
ensure sufficient supply.

Workshops

Participants commented that decisions concerning remanufacturing are of high relevance in
a circular economy, with such processes being essential for encouraging recycling. However,
itis not recommendabile to strictly consider reuse targets for aspects that may not have market
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options; ELV parts should not be required to be removed before shredding where there is no
market for reselling such parts. It could be useful to consider environmental issues, market
forces and overall demand in the recommendation.

A target for reuse/ remanufacturing of parts could potentially be helpful. However, it is
necessary to consider the traceability of parts to know which ones would at all be suitable for
reuse (as opposed to remanufacturing). It can be noted that the age of a used part may be
much younger than the vehicle in which it is found. Safety should in particular be considered,
especially for parts relating to vehicle safety (Romania).

Material specific recycling targets

Statistical OPC

The most common answer to this question (31 participants or 15%) supported that the
establishment of material-specific recycling targets would increase the separate recycling of
materials addressed by targets, their quality, and revenues from sale of such materials while
also increasing the costs of recycling. 12 % (24 participants) answered that this would
increase separate recycling and secondary material quality while also increasing costs. The
same share of participants estimate that such targets would only increase the recycling costs.
From 47 respondents in the automotive manufacturing sector, 72% (34 individuals) stated
that this would increase costs, while 51% (24 individuals) state that it would increase separate
recycling of materials. An increase in separate recycling was supported by all environmental
NGOs, 85% (5 individuals) of which also supported that it would increase the quality of
recycled materials. Public authorities supported the four options similar, with between 15 and
11 individuals (68-50%) indicating the various options. Waste management most often
indicated that this measure would support separate recycling of materials (71%) but also
increase the costs (60%).

The vast majority (64%) of stakeholders agreed that material-specific recycling targets have
an impact on innovation. This was the most common answer in all stakeholder categories
with most categories showing 60-70% agreement. Only 8% were against this, while the rest
did not have an opinion (23%) or did not answer (5%).

The most common answer to this question was either no answer (79 individuals or 38%) or
that material specific recycling targets would lead to an increase in high quality recycling, in
innovative recycling opportunities and processes and in innovative eco-design of products
(59 individuals or 28%). The distribution of answers was quite similar among stakeholder
categories.

Written OPC

When asked to provide detail on answers, one stakeholder stated that “Targets for the entire
vehicle proved to be effective. Splitting the target into different material-specific ones should
be done only for improving the quality of recycling and the effectiveness of the directive. They
should not be legally binding”. Against the measure it was said that "some materials are
recoverable but without any outlet / market”.

Materials mentioned in the context of specific material recycling were the Platinum Group
Metals (PGMs). For glass and plastics, it was mentioned that the costs of recycling are higher
than revenues while for electronic components it was assumed that revenues were possible.
In some cases, it was stated that this would allow a greater separation of certain materials
prior to shredding, like plastics.
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Stakeholders provided also further details on the question on "how material-specific recycling
targets would impact innovation” and introduced negative (e.g. documentation/monitoring will
be impossible: volume flows in tonnes range, versus quantities in milligram range to be
documented; limits the use new materials, e.g., non-recyclables like carbon fibre composite,
until a viable solutions has been developed and implemented in Europe) as well as positive
sides (e.g.: increase of development of post-shredding technologies as well as processing
technologies of secondary raw materials, increase use of secondary raw materials).

Interviews

When asked about the option of introducing separate material targets for reuse, many stake-
holders explained that it was difficult to comment on the targets proposed as whether a
specific value was achievable depended on how the targets were measured
(EUROMETAUX). If recycling is to be measured based on the actual material that is included
in the composition of a specific vehicle or based on a theoretical value would make a big
difference. Whether reporting is on the total inputs of a materials, the amount sent by
operators for recycling or the amount that is actually recycled affects the achievability of a
target. Also, for some materials like aluminium, there are big differences in the total content
between models. Luxury cars will have higher amounts but are also more often exported, so
that an average value may be difficult to fulfil. For steel it was explained that 90% is already
achieved. The rate could be increased, however every marginal increase from this level will
also increase the costs significantly. On tyres, views were raised that the market is still very
much developing in terms of recycling options. Some outlets could be considered to increase
the total recycling, but have low acceptability with MS (e.g., rubber turf for playgrounds and
sport fields):

Workshop

Material-specific recycling targets should be seen as an addition to the common targets,
which are applicable for different actors at different legislative levels. The MS mainly report
data from dismantlers, shredders and ATFs, data which is collected from different points in
the recycling process. Ultimately, the recycling quota of the MS is reported, not dismantling
rates. (Swedish EPA).

Recycled content targets

For key positions of stakeholders on a recycled content target content for plastic please refer
to the respective report by the EC Joint Research Center.

Statistical OPC

There was one question on other materials (other than plastic) for which a recycled content
target should be considered in the OPC. Though a few materials were mentioned in this
respect by about a third of stakeholders (e.g., aluminium, glass mentioned, REE but also
PGMs and steel), a larger share of stakeholders (45%) did not provide input, indicating the

LI ]

answers "none”, 'no opinion” or just skipping the question altogether.

Interviews

Regarding recycled content for other materials, for most metals it was explained that recycling
was already quite high, and that a recycled content target would not change this much but
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rather create competition between (high quality) uses, which will not result in resource
savings. Recycled content targets should only be considered where there is a market failure.
Positive views were raised for plastics and in some cases for glass and tyres, where high
quality recycling is low and where SRM is less common for use in vehicles

Data accessibility

Statistical OPC

In the OPC, when stakeholders were asked to specify what kind of information producers
should provide free of charge to ATF, a large number of stakeholders (41%) specified all of
the available options, namely, information on:

e where dismantled components can be reused (which vehicle or brands, models, and
types).

e how to correctly remove parts with digital components and how to appropriately prepare
them for reuse/ installation.

e the duration / effort for obligatory depollution

e the duration / effort for dismantling components for reuse

There was furthermore strong agreement (over 70%) that manufacturers should provide such
information in a fair and non-discriminatory manner and at reasonable prices (if any) to all
ATFs. Stakeholders were also asked to indicate whether vehicle manufacturers should be
obliged to provide information on the content of certain substance groups to support plastic
recycling. Here there was a diversity of answers, with a third having no opinion, but also with
large support for information obligations on flame retardants (66%), plasticisers (49%) and
stabilisers (46%).

Written OPC

Stakeholders emphasised the importance of access to information on vehicle contents for
dismantling and safe treatment of vehicles. Though some stakeholders stressed the need for
data at model level, in some cases mentioning IDIS. The option to develop a Digital Product
Passport was also mentioned as well as the option to use a RFID or a QR code.

Interviews

ATFs raise the difficulties that they experience with the availability of various data types. IDIS
was said to include a lot of information however stakeholders of this sector complain that the
level of data is not homogenous for all models and makes and that the amount of data on
how to dismantle specific parts is not always sufficient to support the process. Availability to
data on components that are locked with a digital key is problematic. Though data is
understood to be made available by OEMs for a cost, ATFs explain that there is no
harmonised system and rather that ATFs need to register for multiple systems, each with
separate costs. For facilities dismantling vehicles of multiple brands (and also for repair
shops) this makes the use of such data prohibitive as the costs paid for access will depend
on how often a system is accessed. Access to data on the contents of hazardous substances
may be available through the SCIP data base, but this is not practical to support removal of
relevant parts during dismantling. Data is not available as to the contents of hazardous
substance at the level of the specific component in a specific model (except data on mercury
in components that need to be removed or lead in Pb-acid batteries. This is a problem for
example for substances that are prohibited by the POPs Regulation (e.g., DecaBDE) resulting
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in the need to send plastics with a risk of containing such materials to incineration as the level
of content cannot be determined during dismantling for each material part separately.

Workshop

The concern was raised that if the method for making data available to ATFs is in the form of
a digital product passport (DPP), that this would probably not all the 250 million vehicles on
the road that will take several decades to be treated. Either ATFs would not have data for
these or IDIS will have to continue working even if it is not any more the solution and no new
information is introduced. Also, in relation to the option of a DPP, it was mentioned that a
single system would need to be developed, rather than having multiple DPP for the vehicle.

1.3.3.2 Hazardous substances

Statistical OPC

The OPC had two questions on hazardous substances:

The first on whether the revised ELV Directive should ban hazardous substances in vehicles,
taking into account that restrictions on hazardous substances are also specified in other
pieces of EU legislation (notably REACH). 66 of the responding stakeholders (32%) were of
the view that all substances in vehicles should be regulated in the future under chemicals
regulation. The same amount indicated that substances prohibited under ELV should remain
there, but that future prohibitions should be addressed under chemical legislation. In practice
this would mean that for future prohibitions, 64% of stakeholders would prefer regulation
under chemical legislation than under ELV. Only 20% (41 individuals) were of the opinion that
substances in vehicles should continue to be regulated under ELV. For waste management
operators, public authorities, environmental NGOs and dealers and repair shopped the
distribution between these answers was similar. Automotive producers had a stronger
tendency to support the options where chemical legislation would be used for future
prohibitions as opposed to the ELV Directive. The situation was similar for citizens and their
organisations and “others”. Only 6% had no opinion or did not provide an answer.

To the second question, which, if any, additional criteria for evaluating exemptions from the
list of substance prohibitions are necessary to allow a more differentiated assessment, the
answers were quite variable. This is however also due to the fact that 7 different criteria were
proposed as possible answers aside from “none” and “other”. Most combinations were
indicated 1-2 times, in some cases having support of 6-9 stakeholders. The most common
answers were to indicate all criteria (46 individuals or 22%), none (30 individuals or 14%), no
answer (28 individuals or 13%) and the “Criterion on comparison of the use of the restricted
substance with that of available substitutes in terms of environmental and health impacts (15
individuals or 7%). All other combinations received less support.

Asked to provide additional detail, stakeholders stated that:

e No exemption to the list of substance prohibitions in the ELVD, except for limited
transition, if needed. Substances meeting the criteria for CLP & SVHC under REACH
should be banned. The ELVD should allow for additional chemicals to be banned,

e The prohibitions and Annex Il of ELVD needs to be aligned with other EU legislations
(REACH, RoHS, Batteries) concerning hazardous substances (3 stakeholders),

e impossible to give a "single" answer to this incredibly complicated question: as for flame
retardant: you prefer the vehicle burn, or the people are exposed to a possible endocrine
disruptor chemical? the answer is not technical, it is political (courage)

e Other criteria mentioned:
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o CO; footprint assessment (2 stakeholders),

o To check whether the use of the substance creates a risk impossible to manage or
prevents recycling,

o Full life cycle consideration for the existing substance & substitute (2 stakeholders),

o Balanced approach for chemicals management, climate aspects and circularity (2
stakeholders),

o Technical and economic feasibility (2 stakeholders).

Interviews

Many stakeholders when asked about the options of having all prohibitions under one
legislation (ELV or REACH), did not really consider this option. Though certain stakeholders
prefer REACH for (further) substance restrictions (material suppliers and recyclers), they
explain that they would rather leave the exemptions for the four heavy metals under ELV as
the review mechanism is already established. Vehicle manufacturers were the only ones that
clearly favoured the alternative of having all restrictions under ELV. Though some general
statements were made as to costs of the exemption process or the environmental benefit that
accrued so far from the prohibition of the 4 heavy metals, these were not quantified or e.g.
explained in relation to how costs break down into specific activities.

Written OPC

with regards to the prohibition of hazardous substances, coherence with REACH and CLP
are mentioned in support of less hazardous substances (Anonymous, FNADE, Swedish
Government), reminding to the current obligation for reporting in the SCIP database to assist
recyclers with understanding if SVHCs are present or not is also relevant here. (FNADE;
Plastics Europe), for the assessment of hazardous substances, uses and exposure as
established for the risk assessment under REACH should be considered (Plastics Europe).
Some stakeholder raised very singular aspects.

Workshop

The discussion on the hazardous substances part was surprisingly vivid. Some participants
stressed in the chat that they prefer REACH as central legislation for substance restrictions
because REACH became a robust legal instrument, and that this horizontal legislation should
be referred to in all product legislation that restrict the use of substances due to risks. Also
the coherence issue was noted to avoid different interpretations of legislative text or different
content of definitions.

On the other hand it was argued that so far REACH restriction is however barely covering
chemicals in products as until now this only appears for textiles and PAH in rubber. A
participant from NGOs claimed that substances that meet the criteria for SVHC under REACH
and meet the CLP criteria should be prohibited in the new ELV Regulation for supporting a
toxic-free environment policy purpose. Other participants however reminded that the "hazard"
approach does not sufficiently support “a true circular economy” as contaminants might
always remain in materials that are however embedded in the solid material and no health
problem occurs. For this reason, the participant reminded to the risk approach, with exposure
scenarios, which, in the case of a vehicle is relatively easy to define.

Besides, various participants reminded the difficulty of the time span until vehicles reach their
end-of-life that makes the information on chemicals difficult (“How should the recycler and the
automotive manufacturer know if they can use the material in a new car?” — “If you start now
a digital product passport etc. the result will (perhaps) be visible/useful in 20years.”) To solve
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this problem it was proposed to define specific exemptions not only for spare parts but also
for recycling material. Participants argued that though this would not be in line with the aim of
a non-toxic environment of CSS, there is a risk that material will not be recycled because of
legal risk or additional burden, which makes the circular business unprofitable.

1.3.3.3 Collection / Missing vehicles

Statistical OPC

That a charge applicable to the owner during periods of temporary de-registration would help
ensure that owners follow their obligation to report any change of ownership or export to the
authority was strongly supported by environmental NGOs, waste operators and public
authorities. Only 11% were against this measure, mostly represented by consumers and their
organisations who would also be the most negatively affected by such a measure. A vast
maijority agreed that better traceability should be established between the EU Member States’
registration systems on a legal status of a vehicle until its final deregistration. Including a
roadworthiness test as a condition was considered by the largest number of stakeholders as
an appropriate measure to overcome the problem of ‘illegal exports’ of ELVs and of exports
of ELVS as used vehicles. Compliance with certain environmental criteria was the second
most favoured, followed by conditions on maximum age or on maximum mileage. Among 14
different options for reducing the number of missing vehicles, over half of the participants
(52%) indicated a combination of at least 6 of the various options which shows the high
support for the implementation of additional measures to reduce the problems related with
missing vehicles. A total of 46 participants (22%) did not provide an answer, 17 of which were
from the automotive producing sector.

Results of a stakeholder consultation held in the course of the study on the ELVs of unknown
whereabouts (Mehlhart et al. 2017) can provide additional insights as to the pros and cons of
the various options. Due to former public consultations on the aspect of vehicles of unknown
whereabouts, exported vehicles and collection, this OPC did not put a strong focus on this
topic, but only asked the questions summarized above. To display a comprehensive
stakeholder feedback on the topic, the OPC results from a study in 2016 can be found in the
following box:

Excurse: Open Public Consultation in 2016

The "Public consultation on potential measures to improve the implementation of certain aspects of Directive
on end-of-life vehicles, with emphasis on vehicles of unknown whereabouts” was open for twelve weeks from
29 June to 21 September 2016.

The objective of this public consultation was to receive the views of stakeholders concerned with the topics of
the consultation.

The online survey covers 6 topics below:

1. Keeping track of vehicles within the EU (intra EU trade);

2. Methods to achieve more complete reporting on extra EU export and ways to distinguish between
exporting ELVs vs. used vehicle;

3. Enforcement techniques to reduce illegal dismantling of ELVs at dealers and repair shops (garages) and
actions to improve ATF compliance;

4. Public awareness and incentives for ELV tracking and environmental risks;

5. Aspects to improve coverage and data quality when reporting on ELVs (possible revision of the
Commission Decision 2005/293/EC);

6. Persistent Organic Pollutants (POPs) and ELVs.

According to the conclusion from the OPC in 20162, "there is a broad and joint understanding among all
stakeholders that the current procedures need further improvement to keep track of vehicles and to

2 Mehlhart et. al (2017)
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strengthen the requirement to issue and present a CoD. This applies for the provision of evidence on the
vehicles fate during a temporary de-registration and also applies for fines to owners which do not provide
statement of whereabouts for such temporary de-registered vehicles.

Most of the stakeholder support the implementation of economic incentives for instance fees or refund
systems to ensure that ELVs are delivered to ATFs. Only car manufacturers and importers oppose such
economic incentives.

With regard to the extra EU export of used vehicles (some of them possibly to be considered as ELV) the
proposal to make Correspondents Guideline No 9 legally binding, many stakeholders oppose this proposal.
Several stakeholders argue that the current version is difficult to apply, and adjustments are needed before
making the stipulations legally binding. Also, the approach to ban the extra EU export of used vehicles was
not supported by the stakeholders. Instead, the stricter enforcement of inspections (when exporting)
cooperation between IMPEL, police and customs services and the adjustment of reporting on waste shipment
found strong support by all stakeholders.

With regard to the fight against illegal treatment within the EU the majority of stakeholders acknowledged the
need for action in particular the need for national/ regional authorities to perform regular inspections of the
sector (not only ATF and shredders but with a broader scope for garages, repair shops and spare part
dealers) to identify illegal operations. Comments expressed the concern that improved burden to ATF only
might even cause adverse effects (more illegal operator) and inspections should carefully focus to support
legal operating facilities.

The proposal to establish minimum requirements for such inspection activities is less supported and partly
rejected by the car manufacturers and importers. Again, proposals to establish economic incentives to
strengthen the legally operating sector are opposed by the car manufacturers and importers. The proposal to
improve the reporting mechanism when issuing a CoD and upon arrival of an ELV at ATFs or shredder
facilities was in general supported, including the establishment of electronic notifications to the registration
authorities.

Supporting public awareness for the management of ELVs is considered as relevant by the stakeholders.
While penalties to car owners not fulfilling their duties are supported by the vast majority of stakeholders,
incentives based on funds/ deposits are again opposed by the car manufacturers and importers.

With regard to the very specific questions how to address aspects of the unknown whereabouts in the
Commission Decision 2005/293/EC the number of contributing stakeholders decreased slightly however
beyond 100 contributors provided their option accordingly and supported effectively all proposals with a vast
majority or at least did not oppose.”

All replies of the stakeholders to the manyfold questions in details can be found in the mentioned report
“Assessment of the implementation of Directive 2000/53/EU on end-of-life vehicles (the ELV Directive) with
emphasis on the end-of-life vehicles of unknown whereabouts '3 published by the EC in 2017.

Written OPC

The topic was of high interest for stakeholders providing written input. Of 57 contributions, 15
contained information or opinion on vehicles of unknown whereabouts, 13 on (de-
yregistration, and additional 6 on reporting. Contributions on these topics were received from
all stakeholder groups.

Workshop

Topics discussed at the workshop following the presentation of the consultants on the topic
of missing vehicles were the

The suitability of road-worthiness test where various stakeholders have different opinions
on details of the use of such test, however, it is seen a "key question”;
ELV registration competencies, e.g., a MS representative pointed out that EU-wide
information exchange (database) on CoDs accessible by the EU registration authorities
would be an effective tool, industry agreed. It was clarified that EUCARIS, the data
exchange mechanism for vehicle data in Europe, does already have a CoD-message in
place to exchange the CoD-info across Member States. EUCARIS is used by all EU
Member States, however the CoD-message is currently not being used;

3 Mehlhart et. al (2017)
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e vehicles deregistration, e.g., in relation to the limitations of temporary deregistration,
harmonized rules, and automotive industry requested that an automatic deletion from the
registration systems after seven years for example like in some MS should not be
continued

e recyclers pointed out to the responsibilities of insurance companies and

e total technical loss status, but also the definition of an ELV compared to used vehicles

In general, many stakeholders engaged in the debate. Many of the stakeholders participating
in the debate shared perspectives and experiences from MS, e.g. from Sweden or Germany
(MS representatives), the Netherlands (stakeholders engages in repair and dismantling and
EPR), Belgium (representative of the EPR system) or Latvia, Poland, France etc. (recyclers).
It was pointed out by industry that national systems may pass their competences and
jurisdiction to the higher level. Further, a representative of the Dutch EPR said that a good
cooperation between the Ministry of Environment and Ministry of Infrastructure/transportation
(etc.) is key [...] to be able to monitor ELVs. Another idea presented by stakeholders were
‘massive citizens information about legal way to dispose your ELV’ (recycler +
manufacturers).

1.3.3.4 EPR System

Statistical OPC

In the OPC, most stakeholders agreed that in order to ensure a high quality of recycling, that
it is necessary to compensate the ATFs for their dismantling efforts, which are not
economically viable under the current conditions. This was mainly supported by included
environmental NGOs and consumer organisations, waste management operators, public
authorities, and citizens but also a fair share of automotive producers (32%). When asked in
more detail, 56% of all stakeholders agreed that producers should compensate the ATFs for
their dismantling efforts and for appropriate treatment and disposal of these wastes. Here,
waste management operators were the most prominent in their support of this aspects.

Written OPC

A few written contributions addressed Extended Producer Responsibility aspects, some only
as a simple need that has to be implemented and others with more elaboration. Several
stakeholders explained the purpose of an EPR scheme to be to affect the design of products
so that they result in less negative environmental impacts. Others see the EPR scheme
mainly as a funding opportunity to e.g. to balance costs for dismantling in particularly when
secondary materials are more expensive than virgin materials, to boost investment in high-
quality PST through economic incentives. One stakeholder raised the concern that the
creation of an EPR monopoly in which producers have power over where finances and ELVs
end up could end up limiting the free and fair competitiveness of the current network of
dismantlers and shredders.

Interviews

Waste management operator look at the establishment of an EPR positively, in particular
where it is necessary to support the financing of components of materials that need to be
dismantled and treated in a way that is not economical. Though EPRs is exist for some MS,
a difficulty was raised that they are usually run by OEMs without involving ATFs in their
management. The difficulties in managing funds for a European EPR were raised in light of
the frequent exports between countries and also the different costs that waste management
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results in in each country that would make setting a single fee for an EPR fund at EU level
tricky.

Workshop

Participants commented that there are concerns about what entity has authority over EPR
schemes. A few stakeholders mentioned that funds have not shown big advantages to
support the economic feasibility of ATFs and stated that the processes that ATFs should treat
vehicles and then producers have to cover negative market value vehicles is the direction
that the EPR should develop, with it being established in the Directive. In contrast it was
mentioned that funds were effective in compensating unprofitable labour (material
dismantling), allowing the dismantler to compete more effectively with the illegal sector and
being less dependent on enforcement. A few stakeholders raised the aspect of the CoD and
the need for more enforcement to lower illegal exports leading to less vehicles being treated
in the EU. The EPR was mentioned as an option to address the problem of cars going to
other continents and not just for ensuring financial feasibility of ELV treatment.

1.3.3.5 ELVD Scope

Statistical OPC

For almost all stakeholder categories participating in the OPC, over 50% of the individual
answers were in favour of extending the Directive additional vehicles. The highest support of
this option was given by environmental organisations (100%), public authorities (90.9%) and
waste management stakeholders (85.7%). On the question which additional vehicles should
be included into the scope of the ELV Directive, the majority was in favour of adding
motorcycles and trucks with a higher preference for trucks from the waste management
operators and a higher preference for motorcycles from the manufacturers.

Avoidance of environmental harms to the environment thanks to minimum requirements for
end-of-life treatment, increased resource recovery and increased recyclability were the top 3
important advantages of extending the scope of the ELVD largely supported by all
stakeholder categories. Individual stakeholders explained that including them in the scope
would increase the supply of recycled materials and lead to better dismantling, that heavy
vehicles are exported to a larger extent than cars and reuse of spare parts is not as
developed. And illegal vehicle dismantling, and unfair competition take place. This should be
dealt with in the legislation. One third had no opinion on disadvantages of the scope
extension. The most supported individual answers were that “These other vehicles (e.g.,
motorcycles and trucks) have features which are different from the vehicles covered by the
ELV Directive, so that the provisions of the ELV Directive are not adapted to these other
vehicles” (62 individuals or 30%) and “Higher burdens for SMEs” (48 individuals or 23%).
Answers were distributed relatively evenly between the various categories. The stakeholders
themselves relativised their statements on disadvantages when asked to detail: Though,
“motorcycles are small, so it will be a lot of work for a very small number of materials”, and
“trucks are big and require specialised facilities for dismantling”, stakeholders say that
“recycling facilities are suitable for all of the ELVD scope”. “Today these vehicles [it is not
clear which] are already treated in authorized facilities even if they are not covered by the
scope of the Directive.” Or: “The ELV change will result in some system changes and
investment costs. It however involves an investment for the future. If the demand for recycled
material is successfully established, it will pay itself back.”
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More than one third of the stakeholders did not have an opinion on / did not know the areas
where compliance for motorcycles and/or trucks would be difficult, and 15% said there are
none. About 20% support that the following measures may be difficult to comply with:
Material-specific recycling targets (45 individuals or 22%), reuse target (47 individuals or
23%), and recycled content target (38 individuals or 18%).

Written OPC

Various stakeholders from the motorcycles sector contributed additional information: ACEM
emphasises that the sector consists of many SMEs that have no experience with the
requirements of the current ELVD. Besides the quantitative results from a survey on the
numbers of recycled motorcycles in Finland, SMOTO brings forward the concern that the
common reuse practices could be undermined by the perceived focus of the current ELVD
on recycling rather than reuse. An anonymous stakeholder (motorbike manufacturer)
proposes non-reusable parts for motorcycles in addition to those listed in Art. 8 of the 3R
Type approval Directive for M1 and N1'. FORS (a Polish recycling association) speaks for
the practice of certificates of destruction for end-of-life motorcycles. A recyclability target is
preferred whereas recycled content targets and reuse targets are explicitly not recommended
for motorbikes (Eurofer).

For trucks, Swedish Government considers it important to distinguish between light and
heavy-duty vehicles. If trucks were included, the Czech Ministry of Environment sees
“problems in their size and different composition of materials”. Generally, for new vehicles in
scope, the regulation should prevent the phenomenon seen for missing vehicles, i.e., the
avoidance of the EU end of life treatment requirements (Swedish Governmental Agencies).

Six contributions focus on historic cars and motorcycles. Current practice of exempting
historic cars should be pursued.

Interviews

Relevant interviewees are ACEA and ACEM presenting the manufacturers of trucks and L-
type approved vehicles, and ANERVI/AETRAC, EuRIC and EGARA representing the EoL
stakeholders. To describe the status quo of the dismantling of lorries, the main messages in
the interviews were that lorries are not just bigger cars, that depollution is in practice in some
MS, that lorry recycling infrastructure is different in different MS, and that ATFs that can
manage a lorry also manages trailers. As for the status quo of EoL treatment of motorcycles,
it was noted that reuse is important, that L-type approved vehicles have no chassis which is
relevant for the definition of what is an ELV. Then, a very small number of L-type approved
vehicles are returned to recyclers, and that there is no statistics on motorcycles, e.g., no
separate waste code, right now.

In relation to potential regulation covering additional vehicles, the clear message was sent
that vehicles different to M1 and N1 vehicles require specific rules, e.g., that the same 3R
targets could not apply, and that these vehicles potentially require different exemptions from
heavy metal restrictions (or new substance restrictions).

4 wheel suspension (front / rear) incl. triple clamp, swing arm and all damping parts, handle bar, all kind/material of rims, sub-
frame, all kind/material of fuel tank
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Workshop

Views differed on exemptions for hazardous substances in additional vehicle categories.
Vehicle manufacturers were in favour of a category specific Annex I, i.e., to review the
application of existing Annex Il bans per vehicle category. The issue was also brought up in
relation to multi-stage built vehicles, incl. wheelchair accessible vehicles. There is also
difficulty if more than one vehicle category applies to a vehicle.

Stakeholders broadly support that it is currently not foreseen to recommend applying the 3R
Type approval Directive to multi-stage built vehicles.

In the workshop, various participants of all stakeholder groups commented on the presented
data and/or provided additional data (on the calculation of the fleet of motorcycles and lorries,
on actual fleet data from Spain and Germany, ). ACEA is currently performing a study on
lorry, with results expected in September 2022.

A representative from the European Environmental Bureau (Environmental NGO) stated that,
if the scope of these Directives is currently being discussed, the discussion should not be
limited to a scope for only on-road vehicles.

1.3.3.6 3R Type Approval and its relation to the ELVD

Current situation. Questions were asked to understand better the role of type-approval
technical services’, the type approval authorities’, and the OEMs in the process of type-
approvals in general as well as the special part of the 3R type-approval in particular. Because
this is more for the understanding of the current situation, the answers are not summarised
here. Stakeholder statements were used in Annex Il of the main report when describing the
process.

Effectiveness. Type approval authorities state that the Directive generally facilitates the
achievement of the 3R targets. This is also supported by OEMs. However, this is not
supported with data. Stakeholders are of different opinion in relation to whether the 3R
Directive facilitates “high-quality” recycling. There is no systematic monitoring or studies that
compare between the targets reported in type approval declarations of OEMs for specific
vehicle models and between their actual performance at end-of-life. Quantitative feedback is
scattered:

e The number of 3R Type Approvals performed per MS varies largely: Some have not
performed any TAs since Directive 2005/64/EC came into force (e.g., Latvia, Finland) but
do report on Regular TAs for second stage of N vehicles. Some perform 3R Type
approvals regularly (6-9 per annum).

e One authority estimated the costs for the process at “< 0.25 years FTE per each 3R type
approval’

e Some MS collect fees for the TA, and some do not — sum also depends on certificate type
(0-600 €).

o 3 of 5 MS agreed that the 3R TA should cover all stages of multi-stage vehicles (2 did not
answer the question)

A second cluster of question was asked around the possible future amendments of the ELVD.
In general, little to no input is provided on impacts of introducing certain measures proposed
to be changed in the 3R Directive. One stakeholder (stakeholder shall not be named) is of the
opinion, that the scope of the 3R Directive should be extended to include additional vehicles.
Reference to the preferred TRL level of recycling technologies accepted in the ISO calculation
varied widely between 3-4, 6-7 and 9.
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On the merge of ELVD and 3R Directive. Of the interviewed stakeholders, one is of the
opinion that there is a missing link and missing references between 3R Directive and ELVD.
No stakeholder clearly indicated that the stakeholder preferred a merge of 3R Directive and
ELVD or that it would be meaningful, MS that perform 3R Tas were against a merge with ELV.
At least, two times China was provided as an example where one legal instrument is in place,
however, the European market would be more diverse according to stakeholders. Looking at
the stakeholder groups that provided their input on this topic, it should be noted that the
stakeholders rarely take the perspective of the end-of-life. An ACEA position paper (ACEA
2022) refers to the positions of the automotive industry in relation to the merge of 3R Directive
and ELVD: ACEA “call[s] for the current legal framework to be maintained.” Rather than
focusing on recyclability, they would like to see their engagement in the field of emission
reductions during the use phase, i.e., strategies focusing on light weight, acknowledged
framing it Design for Sustainability.'® Another argument put forward (stakeholder shall not be
named) is that currently, the responsibilities are distributed, i.e., recyclers fulfil the ELVD, and
manufacturers fulfii 3R Directive requirements. A merge of the Directives producing a
legislation with joint responsibilities could increase innovation times and create longer
discussion processes.

1.3.3.7 List of documents available to EC in addition to the
synopsis

e Public feedback
o Feedback is available to the EC
o Already online available under hiips://ec.europa.eu/info/law/better-requlation/have-
your-say/initiatives/12633-Revision-of-EU-legislation-on-end-of-life-vehicles

e Online public consultation (OPC)
Export of data from online questionnaire is available to the EC
Stakeholders’ written contributions are available to the EC
Summary report already available under
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/12633-End-
of-life-vehicles-revision-of-EU-rules/public-consultation _en.

e Targeted consultation (main study + 3R type approval interviews)
o Confirmed interview documentations
o Additional studies or written input sent with the interviews
o List of confidential or non-confirmed interview documentations

S ACEA ,want to point out that, necessary new and innovative materials for achieving the ambitious goals for targeted carbon
neutrality in 2050 for vehicles might not have appropriate recycling technologies on industrial scale available yet.”
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Stakeholder workshop
o Analysis of Slido (interactive tool) questions
o Documentation of the chat of the online meeting
o Lists of attendees (contains personal data)

Consultation of Member States
o Answers of MS to ad-hoc survey are available to the EC
o List of registrations'® of MS expert workshop (contains personal data)
o Documentation of the chat of the online meeting

Follow up consultation activities after the workshops

Stakeholders’ written contributions sent after the workshop are available to the EC.

1.3.4 Data availability
1.3.4.1 Objective 1 (scope)

The analysis on the possible extension of the scope of the Directive has shown that there are
many data gaps related to the issues researched for the purpose of the analysis:

For consistency with other EU initiatives, fleet numbers from EU modelling activities, e.g.,
PRIMES, shall be used. This dataset does not include the full picture for category of L-
type approved vehicles and trailers, see Annex I, chapter 6.1.1 on the completeness and
robustness of existing data.

There is no general comprehensive summary of data on the material composition of
the vehicles not in scope of ELVD available but only compositions of individual models
in specific studies, e.g., LCA. Thus, the conclusions drawn in relation to material-specific
& weight-related aspects not covered by the ELVD are subject to high uncertainties.

It is not only the case that there is no general comprehensive summary of data on material
composition, but there is also no specific data for the different drivetrain
technologies. The analysis in this problem area therefore has shortcomings in the sense
that only one material composition is available for calculation of material-specific and
weight-related conclusions, although data available for the fleet allows to distinguish, at
least for buses and lorries, between different drivetrains.

As for the end-of-life management of vehicles not in scope, regulation is MS-specific, if
it exists, thus, reporting on ELVs not in scope of ELVD is not available on EU level.
Moreover, the situation is expected to be different in different MS, e.g., due to more or
less established cultures of repair and reuse, or due to the existence of EoL management
infrastructure in a MS, e.g., for lorries and buses. In addition, EoL stakeholders may vary
among the MS.

Data on good practices for circularity of vehicles not in scope of ELD is sporadically
available, however, does not allow to draw general conclusions on the status of circularity
for ELV not in scope.

For this reason, the assessment currently relies heavily on stakeholder statements.

'8 For technical reasons, we have not downloaded a list of attendees in this case.
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1.3.4.2 Objective 2 (circularity)

The analysis on possible options to improve circularity in the design, production and end-of-
life treatment of vehicles has shown that there are many data gaps related to the issues
researched for the purpose of the analysis:

Data on the existing type approval process is based on input from relatively few
stakeholders and was often submitted on a confidential basis. This makes quantifications
challenges and results in many impacts being referred to quantitatively.

Other chemical legislation that regulates substances used in vehicles is also under review
in parallel to this study. As there is no clarity in how such legislations shall change, the
analysis relating to hazardous substances is qualitative in nature.

Data on costs and benefits related to reuse/remanufacturing of various components is
only available for few components, making the estimation of impacts of various measures
difficult.

Data on dismantling costs is only available for a sub-set of vehicle components and limits
the possibilities to quantify impacts at vehicle level, e.g., impacts on dismantling or
subsequent reuse and pre-shredder recycling. In so far, quantifications are provided for
specific components to provide an indicative quantification, however how this applies at
vehicle level has uncertainties.

Little data is available about the costs of specific treatment. In particular the lack of data
on dismantling, shredder or PST treatment.

There are some findings of shredder/PST facilities available, however their outcomes are
difficult to compare, and, in some cases, they are contradicting each other.

Very little data is available on the capacities of PST plants and their locations in the EU.

For this reason, the assessment currently relies on single statements or makes assumptions.

1.3.4.3 Objective 3 (missing vehicles and illegal export)

The data availability is assessed in 2011 and 2017 in two studies for the EC, coming to the
conclusion that it is with best effort not possible to find or calculate valid date for the national
whereabouts of vehicles. And the objective is here to overcome this problem of inadequate
data. In this case it is that relevant as without these data it is not possible to prove that all
ELVs are treated according to the requirements of the ELV Directive (and its future revisions)
and thus jeopardizing or putting in question relevant parts of the legislation.
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2. Current situation and potential measures

2.1 The circularity of vehicles

2.1.1 Introduction

In December 2019 the EC published a Communication on the European Green Deal'’, which
among others refers to the heavy linearity of the EU’s industry, which still relies heavily on
primary materials (“only 12% of the materials it uses come from recycling), and where
resource extraction and processing of materials, fuels and food contribute to “half of total
greenhouse gas emissions and more than 90 % of biodiversity loss and water stress”. The
document stresses the need to accelerate the shift towards circularity and intends to “support
and accelerate the EU’s industry transition”. The Communication further refers to some of the
actions planned as part of the Circular Economy Action Plan (CEAP)'8, which are of relevance
also to the automotive sector as is clear from the following sections. This includes among
others:

Support of the circular design of products,

Prioritise reducing and reusing materials before recycling them,

Strengthening of extended producer responsibility,

The use of an electronic product passport to provide information on a product’s origin,
composition, repair and dismantling possibilities, and end of life handling,

The Green Deal Communication also states that the EC will “consider legal requirements to
boost the market of secondary raw materials with mandatory recycled content” among others
for vehicles.

The CEAP, explicitly addresses the revision of EU legislation on end-of-life vehicles with a
view to prevent waste, increase recycled content, promote safer and cleaner waste streams,
and ensure high-quality recycling. The CEAP inter alia aims at a reduction of waste by linking
design issues to end-of-life treatment and introducing rules on mandatory use of recycled
materials for the construction of vehicle components. For instance, the uptake of recycled
plastics and more sustainable plastics in vehicles is a targeted measure of the CEAP. Further,
it imposes efforts to promote more circular business models in the automotive industry,
incentivizing innovation, among others by applying product-as-service solutions and
eliminating waste and pollution. Changes towards more widely adopted innovative (eco-)
design of products could promote high quality recycling particularly for specific parts and
components, which should be removed safely and treated properly, along with recycling
opportunities.

In the context of circularity, the recently adopted Chemicals Strategy for Sustainability also
strives for a safe and sustainable-by-design approach and for non-toxic material cycles: “it is
necessary to ensure that substances of concern in products and recycled materials are
minimised. As a principle, the same limit value for hazardous substances should apply for
virgin and recycled material”’. This could affect in practice the recycling of certain materials,
in particular those with long lifespan that contain substances that were not regulated at the
time of production, but which have since then been restricted (legacy substances) and thus
may still end up in waste streams for many years to come, mixing with cleaner materials.

7. COM(2019) 640 final
'8 COM(2020) 98 final
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In the current ELV Directive, design for circularity is addressed by Article 4(1)(b) which, as a
means for promoting the prevention of waste, requires Member States to encourage, “the
design and production of new vehicles which take into full account and facilitate the
dismantling, reuse and recovery, in particular the recycling, of end-of life vehicles, their
components and materials”. However, the current ELV Directive lacks coherence to other
legislation regarding the circular economy. Williams et al (2020) summarise in their evaluation
report on the ELVD, that “many of these provisions are not sufficiently detailed, specific and/or
measurable. As a result, they have not brought about real improvements at the EU level to
match the expectations that the car industry should truly become a circular industry”. The
Commission staff working document on the evaluation of Directive (EC) 2000/53"°, published
in March 2021, also refers to these limitations, stating that “the ELV Directive needs better
consistency with the objectives of the European Green Deal and the Circular Economy Action
Plan. The ELV Directive does not sufficiently address key areas, notably waste prevention,
including eco-design of cars to facilitate re-use, repair, remanufacturing, and recycling.”

Williams et al (2020) further state that “The provisions of the current ELVD on design for
recycling miss the opportunities to improve vehicle design and maximise the recovery of
valuable resources”. Though it is the intention of the Directive to promote design for reuse
and recycling, the ELVD evaluation study concludes that the general formulation of this
measure has not led to it having a significant impact and suggests including more verifiable
eco-design measures in the directive. (Williams et al, 2020).

2.1.2 Current situation

To better understand the distance between how the vehicle sector is expected to develop
towards circularity and the scope of activities that currently exist in the sector, affecting the
flows of primary and secondary materials, it is first necessary to look at the current status of
materials in the current situation. The following sub-sections attempt to shed light on how the
design and end-of-life waste management of vehicles affect the flow of various materials
throughout the value chain. The first sections look at this from the perspective of the value
chain, starting with the design of vehicles and the background for material choices. This is
complemented with a sub-section on Directive 2005/64/EC (3R Directive) which forms an
interface between the design phase and other life cycle phases, in terms of ensuring that any
legal requirements to design vehicles, with a view to facilitating their waste management, are
complied with prior to the vehicle being approved for the European market.

This is followed by a section on reuse and recycling of vehicles, explaining how various ELVD
provisions have been implemented and what is achieved under in the status quo of waste
management. To complete the life cycle and seeing as the integration of secondary materials
in vehicles has a reliance on the amounts and qualities of recyclates resulting from the waste
management, the market conditions for recycled content in vehicles are detailed. As these
sections provide only some concrete examples as to specific materials and components, a
final section provides detail as to the status quo of various materials, their use in vehicles and
how they are dealt with at end-of life. This background is to allow to better understand the
problems and shortcomings of the current ELVD and the related 3R Directive and how they
correspond to the general objective of increasing the circularity of vehicles.

' See SWD(2021) 61 final
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2.1.2.1 Design for circularity

To promote the prevention of waste (e.qg., facilitate recycling and reuse and avoid the need to
dispose of hazardous waste) Article 4(1) of the Directive requires Member States to
encourage vehicle manufacturers:

e to limit the use of hazardous substances in vehicles, reducing their use from the
conception of the vehicle onwards,

e to design and produce new vehicles taking account and facilitating the dismantling, reuse,
and recovery (in particular the recycling), of ELVs, their components and materials, and

e to integrate an increasing quantity of recycled material in vehicles and other products, in
order to develop the markets for recycled materials.

Some Original equipment manufacturers (OEM) are already investigating how to introduce
more circularity into the automotive business. This serves as a starting point to consider if
certain measures could lead to broader benefits when applied evenly in new vehicles placed
on the European market, through the EU type approval process which creates a level playing
field for all manufacturers.

For example, Renault tries to integrate more circularity through using “recycled and
recoverable materials” such as recycled textiles in the new Renault BEV model ZOE. They
also consider how certain vehicle components could be used for other purposes, such as in
the case of 2™ life for batteries.?® Renault also refers to reconditioning of parts (or
remanufacturing) to allow their use when repairing other vehicles.

With a look to the future, BMW?' has set an aim to build a recycled electric car by 2040,
referring not only to its composition from recycled materials but also to its being emission free.
This is assumed to mainly refer to the use phase, as it can be understood that use of
secondary materials would reduce emissions of the vehicle supply chain, but not eliminate
them completely. Whereas BMW states that its new cars are currently made with close to
30 % recycled materials, the new circular-based approach should increase this to 50 %
recycled content. “After the materials reach the end of the product life cycle from the car, the
aim would be to reuse them once again in another model to create a circular vehicle
production chain”. On the use of recycled plastics, the company states (2021) that 25 %
renewable raw materials and recycled plastics were used in the interior of the BMW i3. The
textile upholsteries are made of up to 100 % recycled polyester, produced using 34 % PET.
A further 25 % recycled plastics are used in the exterior.

In relation to reuse, BMW claims that “by choosing remanufacture - the industrial
processing of used parts to bring them up to the same standards as new parts -
over the manufacturing of new parts, reductions of 85 percent of the raw material
and 55 percent of energy can be made”®. Though reuse and remanufacturing of parts
are practiced in the automotive industry, the scope of this practice and its further potential is
unclear as is explained in more detail in 2.1.2.2.

In the search for innovation some trends may contribute to improving the performance of a
car but need to be considered also in terms of their contribution to circularity and to the total
carbon footprint of a vehicle. For example:

20 See further detail here: https://group.renault.com/en/news-on-air/news/circular-economy-moving-up-a-gear/

21 See further detail here: https://www.energylivenews.com/2021/09/08/a-recycled-car-bmw-says-yes/

2 See: https://www.bmwgroup.com/en/responsibility/sustainable-stories/popup-folder/circular-economy.html
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e Increased use of lightweight materials in vehicles like composite plastics, carbon-fibre,
and fibre- reinforced materials may also necessitate more up-to-date eco-design
strategies to be included in the ELVD. The use of lightweight materials in the BMW i3,
such as a carbon fibre passenger cell and an aluminium drive module, are said to
reduce the vehicle weight and thus increase also its range (BMW 2021). However, how
the recycling of carbon fibre plastics can be ensured in practice or whether a trade-off
between recyclability and carbon footprint of the vehicle is acceptable is still to be
investigated.

e The increased use of electric components in vehicles has also become prevalent to
support new functions and to improve performance. Such components often contain
various critical and precious metals and are thus of interest at the end-of-life stage as
possible sources for secondary materials. However, it is not clear if such components,
for example printed circuit boards, are removed from the vehicle prior to shredding as it
is required for example under the Waste electric and electronic equipment (WEEE)
Directive. Whether this is just a matter of better design for dismantlability or also
hindered for other reasons is still to be seen, however electric components are often
intensive in various valuable and critical raw materials and their recycling would likely
improve were they removed and sent to separate treatment or reuse. In this respect,
EGARA (2020) states “What is also necessary is info how to make parts work. Today’s
parts have a digital component. If the right procedure for digital installation is not
followed correctly, perfectly good parts are not usable.”

2.1.2.1.1 Design for dismantling (to support reuse/recycling)

As regards materials and parts that are to be dismantled from an ELV when it arrives for
treatment, clear obligations for depollution and removal of certain parts and materials are
detailed in Annex | of the ELVD. Section 3 of Annex | of the Directive requires the depollution
of batteries and liquified gas tanks, potential explosive components, (e.g. air bags), vehicle
fluids (e.g., fuel, oils, cooling agents) and components containing mercury. Section 4 requires
removal of catalysts, components containing copper, aluminium and magnesium, tyres, and
large plastic components (bumpers, dashboard, fluid containers, etc) when these cannot be
segregated in shredding processes, as well as of glass. Though the term depollution is not
defined under the ELVD, it is assumed that it requires parts and materials to be separated
from the vehicle prior to shredding and treated separately. In contrast, the term removal, also
not defined under the Directive only means that the material needs to be separated from other
materials at some stage but leaving more flexibility on whether this is prior to shredding or
not. The directive furthermore does not make a clear relation between the need to depollute
or remove a component or material and the ease or economic feasibility of doing so.
Additionally, according to the rules on the monitoring of the reuse/recovery and
reuse/recycling targets?, data on various materials from de-pollution and dismantling are
reported on a voluntary basis, whereas disclosure of the sum of these materials is mandatory
(more information on reporting can be found in the chapter 2.1.2.2).

Though the Directive refers in Article 4(1) to the facilitation of dismantling, it does not give
much detail as to how manufacturers should do this. Article 8 of the ELVD addresses ‘Coding
standards and dismantling information’. It requires producers to “use component and material
coding standards, in particular to facilitate the identification of those components and

2 Commission Decision of 1 April 2005 laying down detailed rules on the monitoring of the reuse/recovery and reuse/recycling
targets set out in Directive 2000/53/EC of the European Parliament and of the Council on end-of-life vehicles (2005/293/EC).
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materials which are suitable for reuse and recovery’. Commission Decision 2003/138/EC?*
was published in February 2003 and specifies which nomenclature of ISO component and
material coding standards should be used for identification of certain plastic and rubber parts.
However, as in the case of Art. 8, the decision only requires identification of some material
parts (plastic and rubber). This can make it easier to identify parts of a certain composition
and above a certain size but does not facilitate their dismantling in terms of specifying the
time and tools required for supporting this process.

To address the aspects and obligations established in Article 8, the car industry established
the International Dismantling Information System (IDIS). IDIS provides dismantling
information to the ATFs free of charge. 26 manufacturers with 79 brands and 3477 models
and variants use IDIS to provide dismantling information to close to 7000 registered users
(e.g. ATFs) in 31 languages in 40 countries®. IDIS contains information on components that
need to be dismantled according to Annex |, section 3 and 4 of the ELVD (see detail below).
And yet it can be understood that not all ATFs make use of such information. According to
Elliott et al. (2019) there are around 12.000 ATFs in the EU, whereas from the above, only
slightly over half are registered to IDIS and it is not clear if all of these make use of the
information contained within. In this respect EGARA (2021) explains that IDIS only shows
information that the platform receives from the producer, and the interface is not always the
same. “If you need information to access the auxiliary batteries — you need to click in different
places”. The system is designed form the perspective of what information the OEMs give,
whereas according to EGARA it should be made from the perspective of the waste
management to ensure that the interface is always the same in terms of how date is relayed
and in terms of the level of detail. IDIS is full of information, but a lot of times the information
stops at a level of detail that is not sufficient for ATFs. For example, data on a mercury switch
in a Mercedes model was sought by EGARA. It took a lot of effort to find it in IDIS and the
information stopped at the level of a dashboard in which the mercury switch was contained.
That does not help understand how to depollute the component. Information needs to be
presented in a more harmonised manner, structured form the perspective of the ATF and
what data in needs to allow the ELV to be processed. A further example given by EGARA
was a vehicle model of an OEM where the copper wiring was mounted so that there were a
few points that if accessed, would allow pulling the complete wiring relatively simply. However,
ATFs were not aware if this and it was not applied in dismantling and was not adopted by
additional producers.

At the same time, OEMSs are also required to provide repair and maintenance information
(RMI) to promote the reuse of parts and components. Provision of such information by OEMs
was initially required under EU Regulations No 715/2007/EC and No 692/2008/EC”"?¢ to
ensure that independent operators have easy, restriction-free, and standardised access to
vehicle RMI. The European Commission investigated the operation of the system of access
to vehicle RMI. “The key issues involve challenges for repairers when accessing RMI directly
from OEM websites. The wide variation in user interfaces and software incompatibilities
cause great inconvenience to users, particularly occasional users or repairers that service
many different brands”. Additional aspects mentioned were “different interpretations by

24 Commission Decision 2003/138/EC of 27 February 2003 establishing component and material coding standards for vehicles
pursuant to Directive 2000/53/EC of the European Parliament and of the Council on end-of-life vehicles (Text with EEA
relevance) (notified under document number C(2003) 620)

% See further detail under IDIS Webpage: https://www.idis2.com/index.php, last viewed 28.10.2021

% Regulation (EC) No 715/2007 and Commission Regulation (EC) No 692/2008 of 18 July 2008 implementing and amending
Regulation (EC) No 715/2007 of the European Parliament and of the Council on type-approval of motor vehicles with respect

to emissions from light passenger and commercial vehicles (Euro 5 and Euro 6) and on access to vehicle repair and
maintenance information, OJ L 199, 28.7.2008, p. 1
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stakeholders of certain aspects” (COM/2016/0782 final 2016). As a result of this investigation,
the requirements that were previously in these Regulations have been consolidated and are
now detailed under Article 61 of Regulation 2018/858/EU?’. This change is aimed to ensure
easier access and use of RMI information by independent operators, which had struggled in
the past as information was provided “piece by piece” affecting its comprehension and
usability. Article 61 specifies in this respect that “Independent operators shall have access to
the remote diagnosis services used by manufacturers and authorised dealers and repairers”.
This obligation is not understood to require the provision of such information for free nor is it
clear if this will result in repair and maintenance information being included on a single
platform to harmonise and simplify the access of users to information. OEMs refer to RMI
information when asked whether information to support reuse is available to ATFs.
“Information about removal of parts can be found in the RMI service guides, which can be
purchased. A link to all RMIs can be found in IDIS” (ACEA 2021b). However, this is
understood not to be practical for ATFs as each OEM has a separate platform for providing
data on its vehicle models and the use of each platform is membership (cost) based?: For
an SME ATF that serves vehicles of multiple brands, this is not manageable in terms of costs
nor in terms of needing personnel to be trained to work with multiple platforms and interfaces.
In consequence, as in the past, the producers currently provide ATFs with access to RMI with
the same approach as for any independent operator (e.g. of a repair garage), i.e., at a cost.
Some ATFs complain about this aspect (cost to the ATFs) and its effect on the removal and
reuse of parts is not clear.

There have been some voices as to the option of using a digital product passport for the
purpose of compiling information from OEMs for ATFs?°. This has been discussed by the
Foundation “Stiftung 2°” with companies from various sectors including the OEM Audi. For
the automotive sector a product passport is said to make sense, seeing as these are complex
products with over 10,000 different components. It is claimed that developing a digital product
passport for vehicles would necessitate billions of Euros, though it is not clear what these
costs refer to, particularly seeing as much of the data already exists (compiled by OEMs) and
the main effort is thus understood to be one of compiling data in an accessible digital form.

A similar issue is that many valuable (electric and electronic) parts are coded and locked.
Examples include window wiper motors, inverters, mirrors, window motors, navigation
systems, sensors, ICUs, ABS computers and others (EGARA 2021) Though this may be
necessary to ensure safe operation, the reuse of such parts requires that an ATF be able to
unlock them for proper dismantling and that at a repair shop that they can be reinstalled with
a key (and sometimes requiring certain systems to be reset) and locked to allow safe
operation. As in the case of batteries, without intervention, it is probable that such components
of vehicles will be locked in the future. This would limit reuse of these components to
operators with access codes or at least make it uneconomic for other operators. In a study
performed by EGARA3 20-35 pieces were identified that - when dismantled - cannot be used
despite being suitable for multiple models and makes. This is also a case in which lacking
access to data may hinder repair and reuse at least for some economic operators (repair
shops, ATFs). It is not clear if this shall change following the consolidation of the RMI

27 Regulation (EU) 2018/858 of the European Parliament and of the Council of 30 May 2018 on the approval and market
surveillance of motor vehicles and their trailers, and of systems, components and separate technical units intended for such
vehicles, amending Regulations (EC) No 715/2007 and (EC) No 595/2009 and repealing Directive 2007/46/EC

2 Personal communication with repair shop owner of Y. Baron, January 2022

2 See article: “Ein digitaler Pass fir Pkws” in Frankfurter Rundfunk: https://www.fr.de/wirtschaft/ein-digitaler-pass-fuer-pkws-
91064053.html

30 See EGARA's contribution to the inception impact assessment (road map).
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requirements under Article 61 of Regulation 2018/858/EU or other legal requirements like
those specified in the Data Act to be proposed later this year.

2.1.2.1.2 Hazardous substances

The current rules on hazardous substances in vehicles are distributed over different
legislation: The End-of-life vehicles Directive (ELVD) currently prohibits the four heavy metals
lead, mercury, cadmium, and hexavalent chromium. These substance prohibitions as well as
the exemption assessment mechanism are laid down in the ELVD in Article 4(2). Accordingly,
Member States are to ensure that materials and components of vehicles do not contain lead,
mercury, cadmium or hexavalent chromium, unless exemptions from the prohibitions are
listed in Annex Il of the Directive. Exemptions can be added to the annex in cases where the
use of one of these substances is not avoidable (or they can be removed when it becomes
avoidable (Article 4(2)(b)(II -111)).

In parallel, the materials used in vehicles and their substance content can also be affected by
other legislation such as the Regulation 1907/2006/EC concerning the Registration,
Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European
Chemicals Agency (ECHA), and the Regulation (EU) 2019/1021 2019 of the European
Parliament and of the Council of 20 June 2019 on persistent organic pollutants (POP
regulation). Under REACH, certain restrictions in Annex XVII (or derogations from
restrictions) also apply to vehicle components, e.g., entry 51 on the four phthalates where
motor vehicles have specific provisions. The POP regulation prohibits the manufacturing and
use of certain industrial chemicals, unintentionally produced chemicals (and certain pesticides
which are not relevant to vehicles) and also sets waste management provisions with limits for
the substances in waste. Those limits for e.g., decaBDE in waste streams have influenced
the recycling of plastic in the past, leading to the disposal of material to avoid decaBDE levels
above the limits. In addition, new POPs are progressively being identified under the
Stockholm Convention that may also have relevance in the automotive industry, e.g., PFOA
(used in motor oils and other automotive parts).

Besides, the notification requirements in the SCIP database also applies to vehicle
components. SCIP is the database for information on Substances of Concern In articles as
such or in complex objects (Products) (ECHA 2022) established under the Waste Framework
Directive (Directive 2008/98/EC 2008, WFD). Articles containing a substance of very high
concern (SVHC) included in the Candidate List in a concentration above 0.1% weight by
weight (w/w) or complex objects (products) incorporating such articles placed on the EU
market have to be notified in the database.

The Commission has proposed a new Battery regulation in December 2020. The proposal
incorporates a restriction procedure, aligned to that under REACH and where the assessment
is carried out by the European Chemicals Agency (ECHA).

It has to be noted that the various regulations, i.e., REACH, POPs and the Battery regulation
are currently under revision as well, albeit at different stages.®’

31 See the timeline of the REACH revision under the Chemicals Strategy at:
https://ec.europa.eu/environment/chemicals/reach/reach _revision chemical strategy en.htm

A proposal for the revision of the POPs Regulation (EU) 2019/1021, and in particular its Annexes IV and V which determine
how waste containing POPs must be treated, has been submitted by the European Commission at the end of October 2021
(https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/124 11-Hazardous-waste-updated-concentration-
limits-for-chemical-pollutants _en). Proposal for a REGULATION OF THE EUROPEAN PARLIAMENT AND OF THE
COUNCIL concerning batteries and waste batteries, repealing Directive 2006/66/EC and amending Regulation (EU) No
2019/1020; COM/2020/798 final; at: https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52020PC0798
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Moreover, there are new policy developments in the EU that could influence requirements for
substances of concern for increasing the circularity of vehicles in relation to the uptake of
recycled material in new productions: The Chemicals Strategy for Sustainability states in this
respect that “the creation of a well-functioning market for secondary raw materials and the
transition to safer materials and products is being slowed down by a number of issues, in
particular the lack of adequate information on the chemical content of products [...] it is
necessary to ensure that substances of concern in products and recycled materials are
minimised. As a principle, the same limit value for hazardous substances should apply for
virgin and recycled material.

The coherence check of the ELV Directive with the other legislation shows various
inconsistencies and areas for possible action related to the provisions on the prohibition of
hazardous substances and how these are currently implemented. These aspects can be
differentiated into three groups:

e one relating to the necessity of prohibiting additional substances and how this is to be
addressed:;

e the second relating to the mechanism for assessing the exemptions from the ELVD
substance prohibitions and its effectiveness and

e the third on adequate information on the content of hazardous substances in
products to achieve a desired quality and composition of recycled materials.

In relation to the possible need for prohibiting additional substances in the future, this was
looked at from the perspective of other pieces of legislation dealing with the production, use
and recovery of hazardous substances (e.g., RoHS, Batteries, WFD, REACH, POPs) but also
in relation to new policy developments in the EU (e.g., CEAP, the interface between
chemicals, products and waste legislation, the chemicals strategy for sustainability). The
basis for possible future restrictions is already mentioned in the ELVD. The study supporting
the Evaluation of the ELVD (Williams et. al 2020) states that from “Recital 11 and Article
4 it can be assumed that additional prohibitions could be justified in cases where
a decrease or the elimination of substances in ELVs would prevent “their release
into the environment [...] facilitate recycling and [...] avoid the disposal of
hazardous waste”.” It further states that it “is apparent that the presence of substances
aside from the four heavy metals in waste may also compromise the ability to
recover materials in the waste management stage. The fact that additional
substances have been subject to prohibitions under other legislation (e.g.,
REACH, RoHS, POPs) suggests that these may have negative impacts on the
environment and on waste management’, i.e., that additional prohibitions may be
relevant. This is also supported by the Circular Economy Action Plan (COM(2015) 614 final
2015) which refers to the general increase in the use of plastics and its advantages for
vehicles in terms of weight reduction on one side, but also raises concern as to the presence
of hazardous chemical additives in plastics and how this can pose technical difficulties for its
recovery. This suggests that there may be a need to regulate the presence of additional
hazardous substances that are used in vehicles, aside from the four heavy metals currently
prohibited, e.g., certain flame retardants, plasticisers, or surface-active agents such as PFAS.
This is understood to be particularly relevant where such substances could hinder the
recovery of materials from ELV in waste management as well as in other practices relevant
for circularity. Investigations of the prohibition of new substances could consider whether this
should be done under the ELVD or under a different regulatory framework (e.g., REACH).
Respectively, it may be necessary to consider how the ELVD is to support this process, by
clarifying how (frequency, prioritisation of certain substances for assessment) and against
which criteria it is to be decided whether additional prohibitions are to be introduced.
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Under REACH, there is basically the authorisation route and the restriction route to address
the use of hazardous substances.

a) Authorisation: Following the inclusion of substances of very high concern in Annex XIV of the REACH,
companies are required to apply for an authorisation to continue the use of the substance.
Authorisations under REACH are considered comparable to the ELV prohibitions in terms of all uses of
a substance being prohibited. However, the current authorisation requirements only prohibit the
manufacture and use of the substances in the EU, but do not cover the presence of the substances in
imported articles. Prohibitions could be circumvented by shifting the manufacture of parts containing
prohibited substances to countries outside the EU. This creates an unlevel playing field for the European
economy. However, REACH allows for a fast track on restrictions for substances included into Annex XIV
(authorisation list) which are present also in articles.3?

Authorisations under REACH to use the substance for specific applications are granted to producers.
Though some applications for authorisations have been applied for by OEMs and their suppliers, one
authorisation application can basically also cover several applications of the substance (e.g., several
chromium plating techniques of different types of articles) which is then applicable to several companies
by a so-called up-stream application. So, vehicle OEMs and their suppliers would not necessarily need
to apply for an authorisation for use for each application of a prohibited substance individually.

b) Restriction: Limitations to be imposed on substances used in vehicles (termed substance “prohibitions”
under the current ELV Directive), could be included under the restriction mechanism (REACH Annex
XVII): REACH restrictions prohibit or establish limitations on substances in specific applications. This
mechanism could be used to transfer substance prohibitions for vehicles to REACH, i.e., a restriction
would be added for each substance prohibited, including derogations for specific applications where
exemptions are still needed.

In this case, the concern is that there is no formalized process to apply for a derogation to the restriction
nor to regularly review the derogations. However, a comparable process is basically in place, but would
have to be made explicit and transparent: Before restrictions are made, there is usually a “call for
evidence” process of 6 months where the concerned parties provide information that affects the scope of
the restriction, e.g., on the need for derogations. This information is reviewed during the opinion making
by RAC and SEAC.

Though there are a few restriction entries in Annex XVII with a review clause, it is not clear if a restriction
could be reviewed for scientific and technical progress every few years, as is the case for some of the
annex Il exemptions. Currently, a change in a restriction entry requires a new restriction. To conclude on
the current stage, REACH restrictions are not well designed for a systematic review process, although
this is not impossible. It might be possible that the revision of REACH might introduce this improvement.

Both routes, authorisation, and restriction, are currently being revised and may even be
merged into one system, with the option for exemptions.

In relation to the exemption assessment mechanism, the effectiveness of the current
process was compared to the RoHS Directive. The RoHS Directive was chosen for
comparison because it is part of the waste legislation acquis as is the ELVD, and because it
includes substance restrictions and also has an exemption evaluation mechanism with
similarities to that of the ELVD, though more developed. The comparison showed that various

32 Article 68(2) of REACH provides for a simplified restriction procedure for substances on their own, in a mixture or in an
article, which meet the criteria for classification in certain the hazard classes (carcinogenicity, germ cell mutagenicity or
reproductive toxicity, category 1A or 1B), and could be used by consumers. In such cases, a restriction to consumer use can
be proposed by the Commission and Annex XVIl can be amended by comitology, without the need to follow the process
defined in Articles 69 to 73 (i.e., without the intervention of ECHA). Such a procedure has been used to restrict the presence
of a large group of substances in clothing and related accessories, other textiles and footwear.

(Commission Regulation (EU) 2018/1513. https://eur-lex.europa.eu/legal-
content/EN/TXT/?toc=0J:L:2018:256: TOC&uri=uriserv:0J.L_.2018.256.01.0001.01.ENG)
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aspects could be adjusted in the current exemption assessment process of ELVD to make
this mechanism more effective and efficient, keeping in mind that also the RoHS Directive is
under revision.33

Limited duration for exemptions and an obligation to apply for renewal: So far, there are
no provisions on default duration periods of exemptions under ELV. Under RoHS, each
exemption from the substance restrictions is specified with a limited duration. The
Directive includes provisions that differentiate between most EEE categories and those
that have longer design cycles, namely, medical devices and monitoring and control
instruments. The maximum exemption duration for these two categories is set at 7 years
instead of the 5 years relevant for other categories. This does not mean that shorter
exemptions cannot be granted, however, the fact that the exemption is given a limited
validity means that it will be periodically assessed if the exemption is still needed (see
next bullet). The only case where exemptions are not limited is the case of spare parts,
for which RoHS provides a general exclusion (RoHS Article 4) for use of the restricted
substances in equipment that, at the time placed on the market, benefited from a valid
exemption. ELV addresses this aspect by referring to the type approval date in relation to
the expiration date.

Application for exemptions (new, renewals, revoke): There is no standard method for an
exemption application under ELV. Under the RoHS Directive, when an exemption reaches
the end of its duration, it automatically expires. Where the exemption is still needed,
stakeholders have the possibility of applying for its renewal, a process in which they are
obliged to compile a dossier providing information and data to substantiate the justification
for the exemption. This has the advantage that the process of exemption assessment has
a clearer starting point in relation to what has changed since the past evaluation, and the
evaluators can focus more on the verification of the grounds for justification. This process
also provides more certainty for stakeholders, who can anticipate if and when an
exemption could be evaluated.

The criteria for exemption: The ELV Directive provides one criterion for the assessment
of an exemption, namely “if the use of these substances is unavoidable”’. The RoHS
Directive includes a set of criteria for the justification of exemptions. It ensures the
coherence with the REACH Regulation as a threshold condition. As a next stage, it not
only looks at whether substitutes have become available, but also at their reliability.
Furthermore, it investigates how they compare with the use of the restricted substance in
terms of environmental and health impacts. In certain cases, consideration of socio-
economic aspects, LCA data and impacts on innovation or the market availability of
substitutes can also be included. These criteria are more elaborate than the ELV criteria
that only consider if the use of the prohibited substance has become avoidable, creating
a “black and white” decision process which makes it difficult to integrate possible impacts
on the environment or on society into the decision process.

Alignment with other legislation: It is noted that ELV and RoHS have a few cases of
exemptions which are similar in scope, e.g., on lead in alloys (steel, aluminium, and
copper alloys). The alignment of the Directives in this respect usually focusses on the
scope of the exemptions. ensuring that differences between the directives in terms of the
scope of such exemptions are only recommended in cases where changes apply
differently to the vehicles and to EEE (e.g., where substance applicability or reliability
requirements may differ, etc. Though there have been efforts along the years to perform
assessments of these exemptions in proximity (and in one instance also as a joint
assessment), the fact that ELV only specifies a period for the next review and not an

33 Review: Restriction of the use of hazardous substances in electronics; https://ec.europa.eu/info/law/better-requlation/have-
your-say/initiatives/13137-Review-Restriction-of-the-use-of-hazardous-substances-in-electronics _en
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expiration date does not facilitate further joint assessments which could save resources.
However, this gives legal certainty to companies because the derogation still applies, and
so does the possibility of placing on the market.

The issue of hazardous substances, however, is not only relevant when a substance has
been prohibited, but also affects the waste phase in terms of the quality and composition of
recycled materials. This raises the need of adequate information on the content of
hazardous substances in products. The dismantling of cars containing complex (or
hazardous) materials can lead to significant waste management costs which reduce the
economic viability of ELV treatment companies. This conflict was also mentioned by
stakeholders during the ELV Stakeholder Workshop on 24-25 March 2022 "Material
Compliance and Circularity".

It can also lead to a loss of materials, as in the case of plastics contaminated with decaBDE.
When hazardous substances present in waste are recycled into new materials, these must
comply with all relevant product legislation (including chemicals legislation) in order to achieve
end-of-waste status (see art. 6 of the WFD). While the POP regulation has different limits for
new and recycled products®*, the Chemicals Strategy for Sustainability states that, as a
principle, the same limit value for hazardous substances should apply for virgin and recycled
material, although it is also acknowledged that there may be exceptional circumstances
where a derogation to this principle may be necessary.

This could not only affect the contents of ELV prohibited hazardous substances in ELV
recyclate in the future, but also the use of other substances, where these have been restricted
under other legislation or singled out as substances that should not be contained in secondary
materials. To do this, it is, however, important to have sufficient data on substances used in
the manufacture at present and in the past, given that by the time a vehicle reaches end of
life (EoL), it may contain materials that were allowed for use during its production but that
have since been prohibited.

The example of the ban of decaBDE, which was used in the past in plastic components of
cars, shows that the main challenge is to identify the components in which it is contained in
ELVs and whether these need to be and could be separated before shredding (as the POP-
regulations requires). There is lacking consensus on whether such plastics need to be
removed prior to shredding or whether the shredder can be considered as a means of
removing decaBDE contaminated streams from other streams. In the latter case, streams
containing decaBDE levels below the POPs Regulation Annex IV threshold could be recycled,
while other streams would need to be disposed of as allowed by the POPs Regulation.
Stakeholders in the workshop mentioned a recent “characterisation study on the content of
POP substances in car shredder residues which demonstrated that the levels of POP
substances are well below the regulatory thresholds set, in a campaign representative for the
end-of-life vehicle fleet. Furthermore, the POP substances targeted by this study have since
been progressively substituted in line with the bans in force under the European REACH and
POP regulations. Regarding brominated flame retardants, their substitution has been carried
out for many years. Consequently, this should ensure that concentrations of POP substances
in future material streams from end-of-life vehicles remain below future regulatory thresholds.”
Whereas it is plausible that the content of PBDEs is decreasing, substances that are newly
added to the POPs regulation might end up in the waste phase until their substitution.

34 According to POP regulation, DecaBDE is limited at 10 mg/kg for new products (Annex I) while the limit for waste is 1000
mg/kg. with a revision clause for 500 mg/kg (Annex V).
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As an example, “PFAS”*® were mentioned in the stakeholder workshop, i.e., that they are
“‘impossible to detect and document” and are therefore considered by practitioners in the
recycling facilities as being impractical to remove; “so here the decision might be taken to
better not recycle because of the additional burden (test + documentation).”

In result, it is today not possible for ATFs to identify parts or components in a specific
individual vehicle that contains decaBDE, for example. Some Member States have discussed
if the ‘positive list’” of components mentioned in the ELVD, Annex | section 4, might be
expanded or if the car manufacturers should be obliged to provide more information on what
components are worth dismantling (either for high-quality recycling or for reuse).

In any case, a separation before shredding is necessary for hazardous substances that
cannot be detected by post-shredding techniques. More generally, availability of information
on chemicals of concern in vehicle parts is a key determinant. Such knowledge can directly
influence their recyclability or reusability. Insufficient information provided by vehicle
manufacturers to dismantlers on presence and localisation of (hazardous) materials could
hamper high-quality recycling.

At the regulatory level, the SCIP database has been established under the Waste Framework
Directive (WFD), this is the database for information on Substances of Concern in articles as
such or in complex objects (Products) (ECHA 2022). Companies supplying articles containing
substances of very high concern (SVHCs) on the Candidate List in a concentration above
0.1% weight by weight (w/w) on the EU market must submit information on these articles to
ECHA since 5 January 2021. Thus, with regards to economic impacts, obligations and hence
economic burden already exist in the form of these natification duties for the SCIP database.

However, stakeholders noted in the interviews that the notifications in SCIP are not
scrutinized and thus they questioned the quality of the entries.

Besides, it is not yet obvious how the data are made available to the ELV waste operators
who need to know the single parts/components and their location in the vehicle combined
with dismantling information, so as to enable these operators to separate the respective
part/component for depollution purposes. Input from the stakeholders also explained that
SCIP in its current form is not expected to contribute to the environmental benefits, since it is
not practical for waste management operators to retrieve information on localisation of
hazardous substances.

The automotive industry itself already has a profound information system in the form of the
International Material Data System (IMDS)3¢ established in 2000. It is designed to act as an
easily accessible online system to help vehicle manufacturers and their supply chain to record
and track substance and material compositions of their components. The system aims not
only to achieve legal compliance but is also an integral part of the industries’ quality
processes. System users today include:

e Around forty name-brand manufacturers, representing more than 90 different brands of
vehicles
e More than 120,000 automotive suppliers of materials and components.

Since its implementation into the automotive processes, IMDS, in conjunction with the Global
Automotive Declarable Substance List (GADSL), has also become the information system

% In the POP regulation, PFOS and its derivatives have been prohibited since 2009, and PFOA, its salts and PFOA-related
compounds have been prohibited under the POPs Regulation since 4 July 2020. Additionally, perfluorohexane sulfonic acid
(PFHxS), its salts and related compounds as well as perfluorinated carboxylic acids (C9-14 PFCAs) are being considered for
inclusion in the Stockholm Convention and consequent global elimination.

36 https://public.mdsystem.com/en/web/imds-public-pages
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used in practice for material declarations on the contents of declarable substances along the
supply chain in the automotive industry. Furthermore, the GADSL contains more substances
then the SCIP database. The list of substances which must be declared by suppliers to OEM
is permanently changing due to GADSL updates to scientific progress. It is important to note
that a link between IMDS and a single vehicle (e.g., via the vehicle identification number (VIN)
is not included in IMDS and would be possible only via the part list for each single vehicle
which is held by the car manufacturer. Today, car manufacturers argue that publication of the
parts list would violate intellectual property rights. Furthermore, they argue that the parts lists
(for each single vehicle thus equivalent to globally more than > 90 million vehicles per year)
are not systematically stored for the full lifetime of each vehicle.

Half of the answers of stakeholders to interactive questions asked during the stakeholder
meeting, indicated that OEMs document data on the content of GADSL substances in
vehicles and components though the parts list of the vehicle.®” The BMW Group explains that
the “information on the content of GADSL substances in vehicles and components is linked
to part numbers, not to vehicles; a linkage to the VIN number is seen as an unreasonable
effort, due to millions of potential variations (and due to the fact that the vehicle owner may
have changed parts, which cannot be considered)”. The Renault Group also explains that “it
is possible to extract indirectly a maximizing list of GADSL substances for a given vehicle,
i.e., a list of substances corresponding to an "envelope vehicle" that would contain the parts
of all possible versions of a model (i.e., not the exact list of substances actually contained in
a given vehicle/VIN).”

The discussion on the improved communication is related to other dynamic threads such as
the concept of a Digital Product Passport (DPP). Under the Ecodesign for Sustainable
Products Regulation (ESPR), the Digital Product Passport shall eventually become
mandatorily applicable for all (priority) products covered under ESPR but can be extended to
other categories such as vehicles. The idea is that for each product, an individual delegated
act should define the key elements/ features on the information that a DPP will cover. The
development of such a DPP will take time as it also requires the inclusion of standardisation
requests, close consultation with the industry and a synchronisation of different datasets into
one info channel. There are already industry initiatives in this regard, e.g., Catena X3¢, that
work on creating a platform for all contributors in the automotive value chain to digitally trace
material flows throughout the entire supply chain.

2.1.2.1.3 Directive 2005/64/EC type approval of vehicles
with regard to their reusability, recyclability and
recoverability

Considering again the expected increase in the use of new technologies and new materials,
and the fact that even at present it can be difficult to achieve the ELV reuse and recycling
targets, it becomes even more important to check that new vehicles placed on the market
comply with design requirements developed to facilitate their EoL waste management. In
other words, as a condition for putting vehicles on the market, it needs to be ensured that a
vehicle has been designed with the waste management in mind in a way that facilitates waste

37 On the Slido question “Is it correct to assume that OEMs document data on the content of GADSL substances in
vehicles and components through the parts list of the vehicle (i.e., linked to the VIN)?”: 13 individuals answered this
question. Only a single answer was possible. Aimost half of the participants think the assumption is correct. The rest did not
have an opinion (I don’t know”).

38 https://catena-x.net/en/
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treatment and achieving the reuse and recycling targets in order to contribute to the
achievement of the objectives of the ELV. With such aspects in mind, Article 7(4) of the ELVD
required the Commission to revise Directive 70/156/EEC on type approval in order to make
sure that vehicles “are re-usable and/or recyclable to a minimum of 85 % by weight per vehicle
and are re-usable and/or recoverable to a minimum of 95 % by weight per vehicle”. To this
end, Directive 2005/64/EC* on the type approval of motor vehicles with regard to their
reusability, recyclability and recoverability (3R Directive) was adopted in 2005.

The 3R Directive ensures that ELVD design requirements (e.g., substance prohibitions) are
fulfilled and it further increases the link between vehicle design and end-of-life, by requiring
that the design of a vehicle be investigated to ensure that it will not hinder achievement of the
ELVD reuse and recovery targets. A vehicle can be denied market access until its design has
been approved in this respect. In this sense, under the current legislation the 3R Directive
contributes to ensuring that new vehicles put on the market are reusable, recyclable, and
recoverable. It also ensures compliance with the ELVD substance prohibitions and with the
component marking requirements established in Commission Decision 2003/138/EC.

As the 3R Directive is part of the general process of type approval and in particular Regulation
of EU 2018/858%, its functioning is independent from the ELVD. Nonetheless, it is important
to consider how the two Directives are kept aligned and how this is to be monitored in the
future. For one, the ELVD Evaluation revealed some incoherencies between the two pieces
of legislation. Though the evaluation of the ELV Directive showed that the 3R Directive
2005/64/EC contributes to the demonstration of the reusability, recyclability, and
recoverability of vehicles, it also raised some shortcomings.

e The ELVD evaluation concluded that some of the 3R Directive provisions are unclear,
leaving room for interpretation that can weaken its objectives.

e Itis not completely clear to what degree the way that the ELVD end-of-life requirements
are linked to the 3R Directive supports the putting on the market (PoM) of vehicles that
will fulfil the waste management obligations. For example, at present, the calculation of
recyclability and recoverability requires the producers to submit a specification of the
vehicle material breakdown into separate materials (e.g., glass, metals, etc.) and also an
estimation of the share of material that is reusable, recyclable, recoverable or both. For
this purpose, a component part is “considered as reusable, recyclable or both based on
its dismantlability, assessed by accessibility, fastening technology, and proven
dismantling technologies” (ISO 22628: 2002). A part is considered recyclable based on
its material composition, and proven recycling technologies. This does not differentiate
however between different qualities of recycling. Thus, for example, as observed in the
case of glass used in vehicles, the existing method enables referring to glass towards the
calculation of recyclability as in principle it can be dismantled and there are techniques
that would allow its recycling. However, in practice, glass is usually separated from other
materials through shredding activities, leading to only a low-quality recycling (e.g.,
backfilling, or other forms of downcycling) being possible. A further example refers to
tyres. The 3R Directive specifies (annex | (6)) that for the purposes of the 3R calculations,
tyres shall be considered as recyclable, i.e., are counted to 100% towards achieving the
recycling target. However, in practice, the recycling of tyres is currently far form 100%
material recovery. EURIC MTR (2022) state that from around 3 million tonne of end-of-life

3 Directive 2005/64/EC of the European Parliament and of the Council of 26 October 2005 on the type-approval of motor
vehicles with regard to their reusability, recyclability and recoverability and amending Council Directive 70/156/EEC

40 Regulation (EU) 2018/858 of the European Parliament and of the Council of 30 May 2018 on the approval and market
surveillance of motor vehicles and their trailers, and of systems, components and separate technical units intended for such
vehicles, amending Regulations (EC) No 715/2007 and (EC) No 595/2009 and repealing Directive 2007/46/EC
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tyres (ELT) generated in the EU annually, only ca. 1.3 Mt are recovered as material (most
as granulate), while 1.2 Mt is sent to energy recovery.

The lack of a monitoring mechanism for the 3R Directive implementation by Member
States and car manufacturers before the introduction of Market Surveillance in 2020, also
made it difficult to assess to what degree the 3R Directive promoted the circularity of
vehicles. This may change with the new regime which includes market surveillance
performed by other MS than the one providing the type approval and obliges MS to
perform at least one annual market surveillance activity for every 40,000 vehicles PoM or
a minimum of five*'.

As part of the assessment of OEM compliance with the 3R Directive, Article 6(3) requires
manufacturers to “recommend a strategy to ensure dismantling, reuse of component
parts, recycling, and recovery of materials. The strategy shall take into account the proven
technologies available or in development at the time of the application for a vehicle type-
approval”. 3R Directive Article 6(5) clarifies that Type approval authorities, when issuing
a Certificate of compliance for a vehicle model that is regarded as type approved, need
to “include the appropriate documentation and describe the strategy recommended by the
manufacturer...”. However, from an interview held with Stellantis (2022) the strategy
provided by OEMs is understood to be general in nature and not necessarily vehicle
specific. When asked if detail from this strategy feeds into dismantling information
provided to the IDIS platform, Stellantis clarified that IDIS information, is vehicle specific
technical information, including e.g., practical information on pre-treatment and
dismantling of plastic parts or other materials, etc. The purpose of the strategy developed
for the 3R directive Article 6(3) is explained to be different from the IDIS information and
not practical for the dismantler. The strategies aim is “to show how we support the
recycling and the process globally — how this is linked with design of the car” so that that
vehicles will be treated properly. In this respect Stellantis mentions the following points as
part of the strategy: how the material composition of a car is controlled, the objective of
integrating recycled content, supplying operators (e.g., ATFs) with pre-treatment and
assembly information and innovation considerations of effects of the vehicle composition
on recycling to ensure recyclability of materials integrated in a vehicle. Another OEM also
explained that the strategy does not directly relate to the information provided to ATFs
through IDIS to facilitate waste management. The example was given that whereas the
OEM’s data for IDIS identifies (and provides data for) plastic components for theoretical
recycling and dismantling, its strategy is in rather in favour of applying shredder residue
treatment and recycling technologies in the treatment of vehicles. To summarise, it seems
that OEMs provide rather general company strategies that do not provide detail at the
level of a single vehicle, despite the 3R Directive requiring “the approval authority shall
ensure that the data presentation form referred to in point 2 [Consultants addition: the
calculation based on standard ISO 22628: 2002] is coherent with the recommended
strategy annexed to the certificate of compliance referred to in Article 6(1) of this Directive”
(3R Directive, Annex | (8)). The latter suggests that the strategy should be specific to the
model being type approved or at least to models intended to be PoM in the same year. A
more specific strategy is also perceived by the consultant to be more appropriate for
demonstrating how the “dismantling, reuse of component parts, recycling and recovery of
materials” of a type approved model is ensured.

41 Based on personal communication of Y. Baron with DG GROW colleagues, 19.8.2022. It was also explained that at least
20% of activities must be emission tests, which would still leave a sufficient margin for performing market surveillance
activities related to 3R Directive design requirements.

54



STUDY TO SUPPORT THE IMPACT ASSESSMENT
FOR THE REVIEW OF DIRECTIVE 2000/53/EC ON END-OF-LIFE VEHICLES

2.1.2.2 Reuse and recycling

The European Green Deal and the Circular Economy Action Plan emphasise the need to
promote high quality recycling and facilitate the uptake of recycled materials in new products.
The need to prioritise the reduction in material use and the reuse of components and materials
above the recycling of materials and parts is also mentioned. The ELVD also includes various
provisions to promote the reuse and recycling of vehicle parts and materials:

e Atrticle 7 of the Directive requires Member States to ensure that economic operators attain
specific targets on the share of parts and materials reused, recycled, and recovered from
a vehicle. As of 1 January 2015, economic operators must achieve a total rate of 85 %
reuse and recycling of the average vehicle weight and a total rate of 95 % when recovery
amounts are also accounted for.

» In parallel, Annex | of the Directive specifies a number of parts that must be depolluted as
well as operations to be caried out to facilitate recycling (see detail under Section 0).

e Atrticle 7 also makes a connection between the ELVD and the type approval process of
vehicles. As a result, Directive 2005/64/EC*? requires type approval authorities to ensure
that vehicles put on the market can achieve the reuse and/or recycling target of 85 % and
the reuse and/or recovery target of 95 % by weight of the vehicle.

And yet, the re-use and recycling of some materials present in ELVs is currently insufficient,
resulting in loss of re-usable and recyclable materials. At the moment, most vehicle
dismantlers do not carry out pre-shredder dismantling of materials such as glass, large plastic
parts, the wiring harness and electronic components, because the low value of the material
vs. the cost of removal means it is not economically viable for them and there is no clear
obligation in the Directive to remove these parts before or after shredding. For instance, it is
known that the glass from ELVs can be removed to be recycled, as required by Annex | to
the ELVD, but dismantling of glass is rarely done by ATFs as the effort is not compensated
by the revenues for the separated glass and glass is recycled after shredding. At the same
time, glass producers claim that glass from vehicles can be used for high quality recycling if
removed before shredding.** As the vehicle producers do not compensate ATFs for the
economically not viable effort, in almost all MS glass is not separated and instead directed to
the shredder heavy fraction (SHF) which is (in the best case) used for construction purposes
or for backfilling. The latter is not considered as recycling by the Waste framework directive
(WFD), but it is by the ELVD, which is another sign for the outdated definition of recycling in
the ELVD.

Furthermore, under the current ELVD, the recycling targets are not material specific but refer
to the overall weight of the vehicle. As certain materials (e.g., plastic, glass) account for only
a small portion of the vehicle weight, they are often discarded. There is also no effective
enforcement of the existing separation or removal requirements (glass, large plastic).
Technically feasible and environmentally beneficial high-quality recycling (e.g., of glass,
selected plastics, electronic components) is not established as it is not profitable.

The fact that the reporting of Members States on their reuse and recycling targets is not
harmonised furthermore results in non-comparable data on the actual achieved rates of reuse
and recycling. Today, nearly all Member States report a certain amount of re-use, which is
the highest level of the waste hierarchy according to the WFD. The level of reuse, however,
varies strongly across the EU, as the ELVD does not establish a separate target for re-use.

42 Directive 2005/64/EC on the type-approval of motor vehicles with regard to their reusability, recyclability and recoverability

43 Bartels, Pieter (2016): ELV glass: Re-cycling or Recovery? 16th International Automobile Recycling Congress IARC 2016.
FERVER. Berlin, Germany, 15.03.2016.
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Williams et. Al (2020) reports that the share of reuse of parts and components from ELVs
varies across the EU, from zero to 33 %, though it is not clear to what degree this reflects
different reporting practices and to what degree it reflects actual differences in reused parts.
The following graph illustrates the share of “re-use” to the total waste generated for the
reference year 2019 reported by MS.

Figure 2-1 Total re-use currently reported by MS as a share to total waste generated.
Reference year 2019 (* data for reference year 2018)
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Source: own illustration of ELV data in Eurobase (Eurostat online data code: env_waselv), Oeko-Institut

Reporting on various components according to the Commission Decision 2005/297/EC is
voluntary, therefore there is no data on each kind of components for re-use from ELV for all
MS available. The following graph illustrate the share of components for re-use for various
components.
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Figure 2-2 Re-use currently reported by MS as a share to total waste generated with
split on various reported components (according to current reporting scheme).
Reference year 2019 (* data for reference year 2018)

Re-use: share of various reported components on the total re-use [%]
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Source: own illustration of ELV data in Eurobase (Eurostat online data code: env_waselv), Oeko-Institut
The change over the years of the total re-use is illustrated in the following figure.
Figure 2-3 Total re-use from ELVs, 2012-2019.
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The current ELVD allows two different calculation methods which cause significantly different
amounts of reuse reported by the MS. MS not using the metal content assumption (MCA)
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shall calculate reuse (A) on the basis of the subtraction method**, Member States using the
MCA shall determine reuse (excluding the metal components) on the basis of declarations
from the authorised treatment facilities. The reuse of metal components will not be displayed
separately if the MCA is applied but reported together with the metals recycled (in Table 2 of
Commission Decision 2005/293/EC). In result, it is not possible to compare the reuse
between MS applying the MCA and MS that do not. In some MS the reuse reported is
calculated based on subtraction of shredded fraction from the complete vehicle weight, i.e.,
including those fractions depolluted or removed prior to the shredder. However, some of these
are sent to recycling, i.e., where the part is not fit for reuse or where there is no demand.

As the target is also a combined target for recycling and reuse, the MS are not encouraged
to support (or even monitor) reuse separately (as it should be when following the waste
hierarchy).

Article 7(2) sets out obligatory targets for the reuse, recycling, and recovery of ELVs to be
achieved by ELV waste operators. The current targets in force are the as follows:

e atarget of 85% re-use and recycling of the average weight per vehicle and year (meaning
only the fractions prepared for reuse or recycled), and

e atarget of 95% reuse and recovery of the average weight per vehicle and year (effectively
meaning that at least 10% of the fractions not reused or recycled need to be recovered
while the rest may also be disposed of as waste).

The following figure illustrate the reuse/recovery and reuse/recycling rates obtained by MS
for the reference year 2019. An average EU-27 re-use and recycling rate is: 89.6 %, whereas
3 countries did not reach this target in 2019 (+ 2 countries based on data from ref. year 2018).
An average EU-27 re-use and recovery rate is: 95.1 %, whereas 6 countries did not reach
this target in 2019 (+ 2 countries based on data from ref. year 2018).

As the Member States do not report on the treatment capacities (in particular the information
of post shredder treatment (PST) plants would be needed), it is also not possible for the EC
to assess if the reported data on recycling rates is valid or not (more about the shredder and
PST technologies under 2.1.2.3). To our knowledge, some MSs report high recycling rates
without having PST plants. However, without PST plants it is difficult (or even not possible)
to achieve such high recycling rates. Additionally, the reporting data to calculate rates is
collected in the diverse stages of treatment process, incl. de-pollution, dismantling, shredding,
as well as exported waste. Countries can also apply MCA method what excludes
comparability of data among countries.

4 The individual vehicle weight (Wi) minus weight of the de-polluted and dismantled end-of-life vehicle (body shell) (Wb) minus
the weight of the de-polluted and dismantled materials sent for recovery, recycling or final disposal (footnote 4 to table 4 of
the Commission Decision 2005/293/EC
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Figure 2-4 Obtained by MS reuse/recovery and reuse/recycling rates for the ELVs*.
Reference year 2019.
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45 https://ec.europa.eu/eurostat/statistics-explained/index.php?title=End-of-life_vehicle_statistics#Number_of_end-of-
life_vehicles
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Figure 2-5 Total recycling from ELVs, 2012-2019.
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Source: own illustration of ELV data in Eurobase (Eurostat online data code: env_waselv), Oeko-Institut

For the majority of countries the share of recycled output from shredders plays a major role
in calculating re-use and recycling rates (illustrated on the figure below). Only for few
countries does the recycling of dismantled components play a significant role in the
calculating re-use and recycling rates. The share of re-use varies widely among MS.

Figure 2-6 Reported data on ELV treatment, 2019.
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2.1.2.3 Common treatment of ELVs

The treatment flow of ELVs seems to be quite similar in EU countries. The process of ELV
treatment starts with depollution, defined in current ELVD under point 3 in the Annex I. This
stage covers removal of e.g. batteries and liquefied gas tanks. Further treatment (to promote
recycling) according to point 4 in Annex | of the ELVD should cover the removal of:

e catalysts,

e metal components containing copper, aluminium, and magnesium if these metals are not
segregated in the shredding process,

e removal of tyres and large plastic components (bumpers, dashboard, fluid containers,
etc), if these materials are not segregated in the shredding process in such a way that
they can be effectively recycled as materials,

e (glass.

In practice, the dismantling of further components from the ELVs depends on the market
demand for the components and the level of revenues that can be obtained by the ATF by
selling the removed components. These revenues should optimally at least cover the
dismantling costs (depending a lot on the region). Optimally dismantling shall aim to obtain
components for reuse/remanufacturing. However, when there is no demand for components
that have already been dismantled, they can be subsequently sent to the recycling process,
avoiding the shredding process. In some cases, components are removed with the intention
to be sent directly to the recycler (e.g. engines). This can be the case when the obtained
revenue is higher than the one an ATF would get when the component is not removed and
thus sent to the shredder in the hulk. In reality, removal of glass is not common, mainly due
to high dismantling costs and low revenue of dismantled material (more about this in the
chapter 2.1.2.5.4).

At this stage, ATFs are to store depolluted parts or fluids as well as components for
reuse/remanufacturing or recycling in the appropriate conditions and not causing any damage
on them.

Removal of materials from ELVs prior to shredding can maximise their recovery from ELVs.
It prevents mixing of materials at the shredding stage and preserves their value, and
recyclability and reusability properties.

The figure below illustrates typical stages of the ELV waste management and treatment
processes performed on the outputs of each stage.
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Figure 2-7 Stages of the ELV waste management and treatment processes performed
on outputs of each stage.
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Up to 35% of total mass of ELVs can be removed (according to the data reported by the MS,
please see Figure 2-1) before the vehicle hulk is sent to the shredder. The figure below
illustrates schematical presentation of typical processes of ELV treating in shredders (details
might differ with regard to dust treatment or sieve cut) (Mehlhart et al. 2018). During
shredding, the vehicle is broken into smaller parts to be sorted the various fractions. The main
output of the shredder process is quality steel scrap (with high density, high degree of purity
and predominantly homogenous size) which is separated from the shredded input material
by magnetic separator. The obtained ferrous stream might still contain non-ferrous pieces,
causing a certain degree of impurity in stream, e.g., with copper wire from electric motors that
remains attached to ferrous components in the ferrous stream. These pieces can be removed
manually to obtain higher-quality steel scrap. The resulting ferrous scrap is the finished
product of the ferrous stream. Remaining steel scrap can be used directly in metal works to
produce steel.

The other fraction obtained after magnetic separation is Shredder Heavy Fraction (SHF) that
can be additionally classified to several fractions whereas the smallest one (< 10 (15) mm) is
similar to post-shredder treatment plant (PST) and treated together with it (Mehlhart et al.
2018). The biggest fraction (> 100 mm) can be handpicked to remove Al alloys, Cr-Ni-steel-
Fe/Cu composites. The rest is treated in Eddy Current. The outcomes of this process are non-
metallic and metallic fractions, where the last contain mainly aluminium but also Mg, Al, Cu,
brass, Zn. Some shredding companies ship this product to companies specializing in the
further separation of these metals, other process these non-ferrous metals through a heavy
media station*® (high density technic) and sensor-based separation to separate the Al, Mg,
Cu, brass, Zn and remaining stainless steel. The rest of this process is a non-metallic fraction
that together with SLF can be further treated in the (PST).

4 |t is a heavy medium such silicon or sand and take advantage of the low density of aluminium, which causes the aluminium
to float and the other metals to sink. (Brahmst 2006).
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Figure 2-8 Schematical presentation of process of ELV treatment in shredders
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Whether the shredder residues are to be disposed, depends on the national regulations. 7
MS (out of 13) declare that the disposal of untreated SLF and SHF are allowed in their country
(EU MS ELV IA Survey 2022). In 4 countries it is also allowed to consider untreated SLF/SHF

for the purpose of road construction (e.g., on landfills). For 3 of those countries this process
is considered as recycling.
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Some but not all shredders have integrated post-shredder technology (PST) or separate PST
on site; other shredders send residues of the shredding process to offsite PST plants while
some operators send shredder residues without PST for disposal e.g., at landfills.

The outcomes of PST are ferrous and non-ferrous fractions and fractions for further treatment
under some recycling operations or for final disposal, e.g. incineration (Mehlhart et al. 2018).

In 4 MS the disposal in landfills of fractions from post-shredder treatment is not allowed. In
some countries where disposal in landfills of fractions from PST is allowed, the costs for
disposal are higher than the costs for recycling or thermal treatment. Some countries admitted
that due to a disposal ban in their countries the recycling rates of ELVs increased. Some
countries defined certain criteria for acceptance of waste at the landfill that have to be fulfilled
(e.g. POP content in the residues or that the residues intended for landfill cannot be recycled
or incinerated anymore).

The average allocation of the input material to the products of shredding process could be
(Sander et al. 2020)*": 70 % is allocated to ferrous fraction with Cu-contamination, 11 % in
SHF, 18.5 % in SLF and less than 0.5 % are losses.

The composition and purity of the resulting products largely depends on the fraction of items
that enter the process. In practice, ELVs are often mixed with other materials, e.g., as an
outcome of eight surveyed shredding companies, shredded material at these companies
consisted of 45-80 % automotive, 15-80 % appliances and 5-15 % other items. (Brahmst
2006)

As demonstrated in several studies untreated SLF contains several percent of residual metals
with up to 7.8 %, respectively 6.3 % or according to studies performed more than a decade
ago and up to 11 %. A German study (Sander et al. 2017) on SLF concluded that the recovery
of metals in SLF should be more ambitious and should be targeted towards technical
possibilities. The removal of metal from the shredder light fraction at least to below 1 % metal
content by means of post-shredder separation is considered to be feasible. In Switzerland,
such an approach is already implemented: According to Article 21 of the Swiss Waste
Ordinance, metal pieces are to be removed and recycled from the lightest fraction that occurs
during the comminution of metal-containing waste (light fraction).

According to (Mc Kenna 2014) a total of 352 “automotive shredders” were operating in the
EU-28 and Norway in 2014. Most of these were in Italy (62), France (50), UK (47), Germany
(43) and Spain (31). The remaining 33% of this type of shredder are distributed across 20
countries. Almost all Member States have at least one shredder for ELVs. The findings of (Mc
Kenna 2014) are not fully in line with the reporting of the MS to Eurostat: Only Malta and
Luxembourg report to Eurostat not having a national shredder (source: Statement of Eurostat,
18 April 2020). Compliance with BAT and capacity for post-shredder treatment are unknown.

47 Trials that were performed within the study on two shredder treatment plants.
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Figure 2-9 Number of auto shredders per country.
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2.1.2.3.1 Shredders and PST — standards

Under "non-normal operating conditions" in shredder facilities smoke, dust and possibly
dioxins may be released, e.g., by deflagration and or fire. Such conditions can be caused by
fuel residues or Li-ion batteries left in end-of-life vehicles. The number of deflagrations varies
from one shredder site to another. For poorly managed shredders, 50 deflagrations per year
are reported. An efficiently managed shredder is able to reduce the number of deflagrations
to one per year.

The ELV Directive defines minimum technical requirements for treatment operations for
depollution of ELVs (Article 6(3) and Annex | (3)) as well as for treatment and for storage,
which refer to the dismantling processes performed by ATFs (Annex | (1) and (2)),
nonetheless no such requirements for shredder processes (incl. post-shredder plants) exist
in the current Directive. (Pinasseau et al. 2018) defines detailed rules for the operation of
shredders to minimise emissions under standard conditions and to minimise deflagrations
and fires.

2.1.2.3.2 Treatment of Persistent Organic Pollutants (POPs)

As reported in a study funded by ACEA?, for several components of ELVs, diverse literature
mentions concentrations of POPs (including decaBDE) beyond the allowed 1000 mg/kg. A
more recent analysis for the German Federal Environmental Agency confirms that decaBDE

48 Mehlhart et.al (2018): Effects on ELV waste management as a consequence of the decisions from the Stockholm
Convention on decaBDE; study commissioned and funded by ACEA, the European Automobile Manufacturers Association

65



STUDY TO SUPPORT THE IMPACT ASSESSMENT
FOR THE REVIEW OF DIRECTIVE 2000/53/EC ON END-OF-LIFE VEHICLES

occurs in the SLF with concentrations beyond 1000 mg/kg*®. A study for the Norwegian
Ministry of Environment®® concludes that “The fine and coarse ELV shred fractions however
contain medium levels of MCCP (30 - 210 mg/kg) and at least occasionally high levels of
decaBDE (e.g. 1650 mg/kg). Both concentration levels are considered reasonable due to the
expectable presence of PVC cables containing chloro-paraffins and flame retarded materials
like textiles or cable tubes. Due to the presence of these pollutants and the fact that these
shredding materials contain unfavourable mixtures of plastics [... they] are not considered for
recycling.”

According to the POP-Regulation Annex V, POPs-containing-components must be
separated: “Pre-treatment operation® prior to destruction or irreversible transformation
pursuant to this Part of this Annex may be performed, provided that a substance listed in
Annex IV that is isolated from the waste during the pre-treatment is subsequently disposed
of in accordance with this Part of this Annex. Where only part of a product or waste, such as
waste equipment, contains or is contaminated with persistent organic pollutants, it shall be
separated and then disposed of in accordance with the requirements of this Regulation. In
addition, repackaging and temporary storage operations may be performed prior to such pre-
treatment or prior to destruction or irreversible transformation pursuant to this part of this
Annex.”

Unfortunately, no data is available as to which components containing POPs are contained
in the individual vehicles reaching end-of-life and as to where these components are located.
In this respect, it is not feasible to dismantle such components prior to shredding with the
current level of information. Even if such information were available, such dismantling would
entail very high dismantling costs.

Instead, the maijority of these POPs are directed to the Shredder Light Fraction (SLF) and,
when Post Shredder Treatment (PST) is applied, to the granulate with a specific weight > 1.3
g/cm?3, which includes the PVC fraction as well.

Considering these facts, and according to the current POPs Regulation, it is not allowed to
dispose of SLF, respectively the PST granulate to which the POPs are intentionally directed
to. Not only because the concentration of decaBDE might exceed the limit in the POP
regulation, but simply due to the fact that components containing decaBDE are not separated
before shredding (see underlined citation above) and thus the subsequent fraction is
considered contaminated. However, the POPs Regulation is to some extent not coherent as
on the one hand it requires dismantling of components containing POPs and on the other
hand it allows by way of derogation in Article 7(4a) that “waste containing or contaminated by
any substance listed in Annex IV may be otherwise disposed of or recovered in accordance
with the relevant Union legislation, provided that the content of the listed substances in the
waste is below the concentration limits specified in Annex IV;%?”

49 Sander et.al (2020) Evaluierung und Fortschreibung der Methodik zur Ermittlung der Altfahrzeugverwertungsquoten durch
Schredderversuche unter der EG-Altfahrzeugrichtlinie 2000/53/EG, published by Umweltbundesamt UBA Texte 15/2020

50 Ramboll / Fraunhofer IVV (2021) Environmental Pollutants in Post-Consumer Plastics; study for the Norwegian Environment
Agency

51 Shredding is considered as a pre-treatment operation. Shredding is not a final treatment operation but a separation with
subsequent final treatment (recovery or disposal) operations.

52 The current “upper level” in Annex IV for the listed PBDE (including decaBDE) is “Sum of the concentrations of
tetrabromodiphenyl ether, pentabromodiphenyl ether, hexabromodiphenyl ether, heptabromodiphenyl ether and
decabromodiphenyl ether: 1 000 mg/kg. The Commission shall review that concentration limit and shall, where appropriate
and in accordance with the Treaties, adopt a legislative proposal to lower that value to 500 mg/kg. The Commission shall
carry out such review as soon as possible and, in any event, not later than 16 July 2021.”
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2.1.2.4 Market condition for recyclates (recycled content)

The production of cars continues to largely rely on primary materials, which have a much
higher environmental footprint than recyclates. To change this, materials need to be recycled
in larger volumes and or at similar (e.g. equivalent alloy quality) or higher qualities to that of
the material initially used in the vehicle (e.g., vehicle grade or equivalent). In the context of
circularity, the recently adopted Chemicals Strategy for Sustainability (CSS) strives for a safe
and sustainable-by-design approach and for non-toxic material cycles: “As a principle, the
same limit value for hazardous substances should apply for virgin and recycled material”. This
will affect in practice the recycling of certain materials, in particular those with long lifespan
that contain substances that were not regulated by the time of production but are currently
restricted (legacy substances) and that may still end up in waste streams for many years to
come, mixing with cleaner materials. The related EU polices (CEAP, CSS, etc..) should look
to complement one another and ensure a smooth interface between chemicals, waste, and
product policies.

To further promote the use of secondary materials instead of primary ones, it may also be
necessary to foster the market for such materials, i.e., in cases where the cost of recycling
materials at equivalent or higher quality may be prohibitive in light of fluctuations in the market
price of recyclates. The same counts when the external costs of primary production are not
properly reflected in the market prices or when there is lack of economies of scale in
secondary production to compete with primary raw materials. The CEAP inter alia aims at a
reduction of waste by linking design issues to end-of-life treatment and introducing rules on
mandatory use of recycled materials for the construction of vehicle components. For instance,
the uptake of recycled plastics and more sustainable plastics in vehicles is a targeted
measure of the CEAP.

For example, for plastics and tyres, EuRIC (2022a) and EuRIC MTR (2022) refers to the
option of a recycled content target as a means of ensuring the demand of recyclate. This is
understood to be important to give certainty to waste operators as to the economic feasibility
of developing capacities, in particular where there are fluctuations on the market prices of
virgin materials that could lead to an inconsistent demand for secondary materials.

As regards the use of secondary metals, most stakeholders do not agree that recycled content
targets would be needed to support the uptake of secondary raw materials (SRM) nor that
this would promote more recycling. “Metals are in demand and are cost competitive as
secondary materials. We will need more metals in the future to fulfil the demand [...for
aluminium] around 92-95% is recycled” (Eurometaux 21 Feb 2021). EU Aluminium (2022)
further emphasize the relevance of different qualities of secondary materials. It is explained
that with the shift towards electric vehicles, that the amounts of wrought alloys used in
vehicles are expected to increase, whereas the amounts of cast alloys used will decrease.
Without intervention in treatment quality and separation of various alloy types, this and other
market developments are expected to create a surplus in the supply of low-quality cast alloys,
which are the result of recycling today, when ELVs are shredded, and aluminium scrap
separated therefrom. In this case, all alloys are mixed and the secondary aluminium in terms
of quality (impurities) can only be applied for applications of cast alloys where the quality
requirements are lower. However the increase in the use of wrought alloys and vice versa will
create a higher dependency on primary materials if not dealt with in the waste management
in a way that shall ensure recycling of more wrought alloys. Of an opposite opinion are some
of the Original Equipment Manufacturers (OEMs) e.g. Volvo and Tesla, which suggest that
the use of cast and wrought alloys will grow at the same rate (personal communication with
DG GROW).

EUROFER explains that increasing recycled content makes sense to stimulate the demand
for recyclate in cases where there is no market e.g. plastic. However, in the case of metals
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like steel, EUROFER states that “more primary steel will be needed in another product. Steel
scrap might be diverted from one product to another without any overall environmental
benefits” (EUROFER 27.10.21).

In short, looking at the different materials used in the manufacture of cars and how they are
treated at end-of-life, suggests that in some cases the current practices may create market
failures that need to be addressed in the coming years to promote circularity in the vehicle
sector. To do this, it may be necessary to introduce new measures that affect the design of
vehicles or their treatment at end-of life (e.g. through technical requirements, administrative
requirements, etc.). Such measures could help decrease the dependency of the European
market on the supply of materials for vehicle manufacture from non-EU countries and thus
increase the general resilience of the Union.

2.1.2.5 The current situation of specific raw material in vehicles
and their waste management

The sections above provide an overview of the design and waste management of vehicles
and provide some insights for specific materials. As the material flows are affected by all life
cycle phases of a vehicle (manufacture, use and Eol), it is difficult to refer to specific materials
without providing a complete overview of the situation. How the different materials are
affected by the current legislation and by different policy developments can differ. In some
cases, a market failure such as the fluctuating costs of virgin plastics can have a significant
impact on investments in recycling technologies. In others, like glass, the lack of alignment
with other legislation in terms of the quality of recycling deemed acceptable leads to glass
being treated differently by different branches at EoL. For this reason, an overview at the
material level is provided in this section for a selection of materials used in vehicles to provide
more detail to some of the aspects raised above as well as data for the analysis to be carried
out later on.

Table 2-1 shows the material composition of passenger cars in 2020 according to the model
(see model description in Annex |. The data from JRC-RMIS®® on the composition of
European passenger cars was used for metals, supplemented by data from the Greet model
(Argonne 2021) on North American passenger cars for other materials. The percentage
composition was calculated down to the average weight of ELVs in the EU according to
Eurostat.

Table 2-1 Material composition of End-of-life vehicles (passenger cars) for 2020 in
kg after depollution, battery weight excluded

Material ICEV HEV PHEV EV ‘

Steel 653 660 621 642
Cast Iron 101 101 96 16
Wrought Aluminium 40 58 76 108
Cast Aluminium 79 91 93 77
Copper 14 20 23 35
Magnesium 5 5 5 1

Manganese 8 8 8 7

Glass 24 21 22 26

%3 https://rmis.jrc.ec.europa.eu/apps/veh/#/plviewer
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Material ICEV HEV PHEV EV ‘

Silver 0.008 0.009 0.010 0.013
Gold 0.001 0.009 0.002 0.002
Nd 0.034 0.135 0.151 0.159
Dy 0.003 0.063 0.072 0.075
Average Plastic 159 129 143 166
Rubber 41 34 38 39

Glass Fiber-Reinforced Plastic 9 4 5 5

Others 5 6 7 14

Total 1137 1137 1137 1137

Source: Calculated with data from JRC-RMIS (for metals) and Argonne 2021 (for other materials) and average weight
according to Eurostat

Observed trends of use of certain materials in the shift from conventional vehicles to EV based
on the above table and on available information in general:

Changes of use of ferrous metals in EV — slight reduction in use of steel, significant
decrease in use of cast iron,

Changes in use of aluminium in EVs in comparison to conventional vehicles — shift from
cast Al being main type of al alloys to wrought Al being the more significant group of Al
alloys — mainly attributed to engine.

Increase in use of copper in EV —in part higher due to battery (excluded in the data shown
above) and due to the increase in use of power electronics in vehicles.

Increase in use of critical metals, like rare earths due to magnets in electric engines and
cobalt due to battery (excluded in the data shown above) or precious metals like gold and
silver. due to the increase in use of power electronics in vehicles.

Figure 2-10 Materials from collected ELVs in EU assumed to be either reused or
recycled and losses of these materials in the treatment process (in 2020)

Materials from collected ELVs in EU assumed to be either reused or recycled and losses of these
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2.1.2.5.1 Steel

The automotive sector is responsible for the use of 12 % of the steel worldwide. At European
level, the automotive sector is responsible for the consumption of 16 % of the steel in the EU
(23.077 million of tons in 2020). (EUROFER 2021a)

Figure 2-11 shows the development of the total amount of steel from ELVs in the EU from
2020 to 2035.

Figure 2-11 Development of total amount of steel in ELVs in the EU from 2020 to

2035
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Source: Own calculation with data from Euro 7 Impact Assessment, JRC-RMIS and Argonne 2021, see model description in
Annex 1 6.9.2

On average, 650 kg of steel is used per vehicle. Steel is mainly used in body structure, panels,
doors and trunk closures for high-strength and energy absorption in case of a crash®, see
Table 2-2.

Table 2-2 Distribution of total amount of steel on the different parts of End-of-life
vehicles (passenger cars) in % after depollution

Steel ICEV HEV PHEV EV
'Body  58%  49%  47% 5%

Powertrain System (Including BOP) 11% 18% 20% 4%
Transmission System/Gearbox 3% 5% 5% 6%
Chassis (w/o battery) 28% 24% 23% 28%
Traction Motor 0% 1% 2% 4%
Generator 0% 1% 2% 0%
Electronic Controller 0% 0% 0% 1%
Total 100 % 100 % 100 % 100 %

Source: Calculated with data from JRC-RMIS (total amounts of steel per vehicle) and Argonne 2021 (distribution on the
different parts) and average weight according to Eurostat, see model description in Annex | 6.9.2

5 https://worldsteel.org/steel-topics/steel-markets/automotive/
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Over the last decades, previously used mild steel (with a relatively low strength-to-weight
ratio) has been increasingly displaced by various types of conventional high-strength steel
(HSS), advanced high-strength steel (AHSS) as well as alloys based on aluminium or
magnesium alloys and polymer materials. A significant shift away from steel in modern
vehicles has been the switch from cast iron to cast aluminium engine blocks. According
stakeholder communication, there is also a shift from steel to aluminium expected in the
future. In the model for this study this is not taken into account. This is driven by increasing
safety demands, light-weighting and manufacturing cost reductions. (Peck et al. 2020)

According to the American Iron and Steel Institute, on average the steel used in car bodies is
made with about 25 % secondary material. According to EUROFER, the amount of secondary
steel used in vehicles (and other applications) is limited in relation to the quality requirements
of the alloy needed and does not reflect a lack of supply. All steel has at least a little amount
of secondary material (scrap), which is always included, for metallurgical and thermodynamic
reasons.

The amount depends on the intended application and can range between 5-85 %, depending
on the application in the vehicle (EUROFER 27.10.21):

e External components — the steel sheet must be relatively pure with no copper
contamination. Usually 5-10% scrap will be included, depending on its purity. 30 % is the
higher limit with 20-25% scrap already indicating very clean scrap that can be used at
higher shares, but respectively higher recycling costs.

e Long parts are used in the internal body (a bar) — here 80-85 % steel scrap can be applied
as input.

In other words, though secondary steel can be integrated in large amounts in structural parts,
parts made of steel sheet have a much lower tolerance to impurities and thus allow integration
of much smaller share of secondary steel.

Steel in ELVs is understood to have a high recovery rate — considered to enable above 90 %
recycling. Higher levels are possible but at higher costs. (EUROFER 2021a)

EU wide, the commonly applied method to treat steel are shredder/PST facilities (process
described under 2.1.2.3).

Alternatively, according to (Mehlhart et al. 2018) massive scrap is increasingly treated by
scrap shear, not shredders, especially if the scrap is exported to steel plants working under
lower environmental standards and producing lower level steel qualities. Hence, big
shredders (high throughput) are often not economically sensible in many parts of Europe.

Brokers connect the processors to individual scrap consumers (mills and foundries)%®. Scrap
is classified and sold by grades. The existing classification schemes®® specify the dimensions
of the scrap piece, the origin of the scrap, and define limits on impurities and residual
elements, which make a distinction into different categories, linked to the compositional
information required by the final product, e.g. different content of copper. The final
composition is not typically measured until scrap has been mixed with other raw materials
and melted. When copper control is critical, the scrap processors can adjust their preparation
for steel, frequently by hand-picking of copper parts from the line. (Daehn 2019)

%5 Scrap and brokers tend to establish long term relationship and agreements with mills and steel makers. This partnership is
based on specifications of the mill on the scrap delivered.

% Institute of Scrap Recycling Industries (ISRI), EUROFER, Japanese Ferrous Raw Materials Association
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Most steel scrap contains other metals. If these metals cannot be extracted from the Electric
Arc Furnace (EAF)® melt, then they are known as “tramp elements”, e.g., Cu, Ni, Sn, As, Cr,
Mo, Pb and others. According to (Nakajima et al. 2011) the most important tramp elements
in steel recycling are copper (Cu) and tin (Sn), both causing hot shortness, a phenomenon
leading to surface cracking in hot rolling and forming. In the case of copper this phenomenon
occurs when the concentration of copper is over 0.1 wt % and for tin even at concentrations
as low as 0.04 wt % (Daehn et al. 2017a).

Copper in end-of-life scrap originates mostly from copper wires and motors in automotive
(more in following chapter 2.1.2.5.2). Tin is in packaging tinplate and makes up a much
smaller portion of the scrap stream (less than 1 %). In contrary to tin, that can be isolated and
treated more readily prior to melting, copper is currently the main barrier to producing high
quality steel from end-of-life scrap.

Nominal tolerance on the copper concentration in steel defines the applicability of recycled
steel. Reinforcing bar has a nominal tolerance of 0.4 wt % copper, whereas flat products (e.g.
steel sheets) have more stringent limits (less than 0.06 wt % copper from drawing steel). The
copper concentration in ELV scrap (shredded) can be between 0.23 and 0.7 % (Daehn et al.
2017b). A shredded scrap sorting trial performed by ArcelorMittal demonstrated the Cu
content at 0.6 % (Russo et al. 2011).

In recycling of steel, the commercially practiced solution for reducing the concentration of
tramp elements (also copper) in the steel melt is dilution with primary iron source or with less
contaminated scrap sources (Bjérkman and Samuelsson 2013). Steelmakers can also modify
processing. Contamination of copper can also be managed by globally trading scrap for use
in tolerant applications. However, considering the Cu-contamination in the end-of-life scrap
in the long-term, extensive dilution and careful allocation of scrap at a global scale would
become increasingly impractical after 2050 (Daehn et al. 2017a).

Existing models assume that demand for copper-tolerant products is likely to grow at a slower
rate than demand for higher-quality steels. Additionally, incoming scrap will have a higher
concentration of copper due to past accumulation. Thus, this will lead to copper excess and
in consequence to increase of dilution and potentially to accumulation of stocks of unusable
steel scrap. (Daehn et al. 2017a)

A further motivation for the removal of copper is also possible increases in the demand for
copper. This can also be related to supply limitations that can occur due to geo-political
developments such as the case of Ukraine which is a key supplier of copper and which has
had difficulties in ensuring the supply since the war.

The figure below illustrates the estimated mass of copper in the end-of-life scrap supply and
copper that can be tolerated by end-use products from 1950-2100. The figure includes also
curves varying from the estimated case. By 2050 the total copper in supply shall be about the
same as the maximum that can be tolerated across all products and to match supply with
demand.

57 Electric Arc Furnace (EAF) is commonly used to make steel from scrap. This process leads to around on-third the
greenhouse gas emissions associated with steelmaking from ore. (Yellishetty et al. 2011.
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Figure 2-12 Mass of copper in the end-of-life scrap supply and copper tolerance by
demanded products between 1950 to 2100 at a global scale (Daehn et al. 2017a)
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Legend: Sensitivity curves apply high and low values for copper concentration across all categories, vary the total quantities of
end-use steel demand and scrap supply across all sectors +30%, and vary the proportion of the construction sector by +30%
(while other sectors decrease/increase by 30%, respectively).

Source: (Daehn et al. 2017a)

The copper concentration in vehicles will increase together with the electrification of the
vehicles (more details in chapter 2.1.2.5.2), if the treatment of vehicles at end-of-life does not
change to accommodate this situation this trend could influence the Cu-concentration in steel
scrap recovered from ELVs.

Nevertheless, (Daehn et al. 2017b) states that the future copper concentration in ELV steel
scrap could be influenced by (a mix of) serious interventions: more disassembly, better
shredding, better sorting, chemical extraction, increase in copper tolerance, reduction in
copper content in new cars®® supported by policy provisions (for more details please refer to
chapter 2.1.2.5.2).

There is also the possibility of intervening in the design of vehicles to promote a reduction in
copper content in future cars. For example, research into alternative materials for the wire
harness is looking into aluminium and optical fibres as light weight options®®. Implementation
of such alternatives could affect the design of the vehicle, for example where this results in a
thicker wire harness and would need to be integrated into design before its implementation
but could provide relief for the difficulties encountered in steel recovered from should the level
of copper impurities continue to increase.

% For instance, design exist for use of weight-saving aluminium wire harnesses instead of copper wires Daehn et al. 2017a.
Thus, upstream techniques have the potential to prevent copper from entering the scrap steam.

%9 See for example: https://sumitomoelectric.com/sites/default/files/2022-05/download _documents/sei_id002.pdf and
https://www.marketsandmarkets.com/Market-Reports/automotive-wiring-harness-market-170344950.html, last viewed
20.12.2022
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According to (Nakamura et al. 2014) only 7 to 8 % of recovered car steel is recycled back into
the automotive sector. (Daehn et al. 2017a) estimate a mass of copper that would be required
to remove from ELV steel scrap to allow its use in production of main intermediate products
in cars that require either 0.06 or 0.1 % copper. The authors expect that using ELV scrap for
the production of new vehicles (a theoretical closed loop) would reduce the amount of iron
ore required from 136 to 78 Mt, accounting for 32 Mt of fabrication scrap generated in car
manufacturing.

(Willman et al. 2017) analysed the possible trends and improvements in the steel scrap
sorting process through increased information about the alloy content within the scrap
category E40. The results of this thesis conclude that it may be possible to separate alloy
enriched scrap and purified scrap. In consequence, it is to expect an increase of the market
value of steel scrap, a decrease of use of virgin materials to produce steel from steel scrap,
and a decrease of environmental impacts from production of steel from steel scrap. The
authors also claim that it is economically beneficial to have a separation between an alloyed
enriched scrap and a purified scrap for the steel scrap category E40. These products, within
scrap category E40, contain valuable elements such as Cu, Cr, Ni and Mn that can be treated.
Thus, these economic profits could cover some of the expenses from the investment in
automatic sorting technology. However, the authors defined further required investigations in
this field to successfully implement possible investment models: more random sampling of
the scrap flow to obtain more data on alloy content in scrap, more research about a possible
automatic sorting solution.

2.1.2.5.2 Copper

The comparison of the use of copper in electric and conventional cars in Figure 2-13 shows
that an average amount of 53.2 kg is present in each electric vehicle, while 22.3 kg is the
average quantity in traditional cars. The increase is mainly related to the use of copper in EV
batteries (excluded in the figure), electric power control and electric motors.

Figure 2-13 Composition of EV and Conventional car®
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80 https://www.iea.org/data-and-statistics/charts/minerals-used-in-electric-cars-compared-to-conventional-cars
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Conventional cars have 8-22 kg of copper, hybrid electric vehicles (HEV) contain approxi-
mately 39 kg, plug-in hybrid electric vehicles (PHEV) use 60 kg, battery electric vehicles
(BEVs) contain 83 kg, a hybrid electric bus contains 89 kg, and a battery electric bus contains
369 kg, most of which is used in the battery®'.Table 2-3 shows in which parts of the car the
copper occurs. According to (Villanueva-Rey et al.) the wire harness is the largest part of
copper, ranging from 15 kg to circa 30 kg depending on car size.

Table 2-3 Distribution of total amount of copper on the different parts of End-of-life
vehicles (passenger cars) in % after depollution

Copper ‘
Body 42% 21% 18% 17%
Powertrain System (Including BOP) 44% 15% 15% 17%
Transmission System/Gearbox 0% 24% 19% 18%
Chassis (w/o battery) 14% 7% 6% 6%
Traction Motor 0% 15% 20% 34%
Generator 0% 15% 20% 0%
Electronic Controller 0% 4% 3% 8%
Total 100 % 100 % 100 % 100 %

Source: Calculated with data from JRC-RMIS and Argonne 2021 and average weight according to Eurostat, see model
description in Annex | 6.9.2
Together with the increase of use of EV vehicles, copper demand is expected to increase
(Betz et al. 2021). However, design exists for use of weight-saving aluminium wire harnesses
instead of copper wires (Daehn et al. 2017a).

Figure 2-14 shows the development of the total amount of copper from ELVs in the EU from
2020 to 2035.

Figure 2-14 Development of total amount of copper in ELVs in the EU from 2020 to
2035
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Source: Own calculation with data from Euro 7 Impact Assessment, JRC-RMIS and Argonne 2021, see model description in
Annex 16.9.2

61 https://www.copper.org/publications/pub_list/pdf/A6191-ElectricVehicles-Factsheet.pdf
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Common practice on recovery of copper is a stepwise process in which first the residues of
shredder process are separated (magnetic separation) into two fractions: ferrous and
shredder heavy fractions (SHF). The SHF contains most of the non-ferrous metals, which
separation can be done by use of Eddy Current Systems (ECS). The obtained second fraction
after ECS can be send to PST to treat it further. The potential to remove additional copper in
the PST relies on the PST equipment or additional eddy current technologies.

Some components that contain Cu, like wheels, transmissions, and engines may be removed
prior to shredding for re-use. Others, like wire harnesses, smaller motors that are difficult to
remove and are not interchangeable with other vehicles remain in hulk and together with steel
bodies are hammer shredded and copper wires become enmeshed such that magnetic
separation is only partially effective.

Alternatively, copper-containing parts can be removed manually from ELVs prior to shredding
(dismantling process), what is more in practice in countries where lower labour costs exist.
An alternative to hand-picking is automatic dismantling, however its efficiency depends on
the design of a vehicle® (e.g., convenience of access to the wire harness).

Alternative shredding processes exist to help sort copper-rich pieces as well as to more
precisely determine the composition® of a batch before melting, e.g. laser-induced
breakdown spectroscopy, X-ray fluorescence, neutron activation analysis, or image
processing of a conveyor belt of scrap. (Daehn 2019) defines various techniques for copper
separation and evaluates their potential to remove copper. It also analyses these techniques
to show that copper could be removed to below 0.1 wt % (enabling the production of high-
value flat steel products).

2.1.2.5.3 Aluminium

The amount of aluminium in an average car has increased from 50 kg in 1990 to today’s 151
kg. The average Al use in today’s vehicle vary from 62 kg in small segments to 610 kg in high
segments (e.g. Range rover sport). Table 2-4 shows in which parts of cars aluminium occurs.

Table 2-4 Distribution of total amount of aluminium on the different parts of End-of-
life vehicles (passenger cars) in % after depollution

Copper ICEV HEV PHEV EV ‘
Body 13% 12% 11% 13%
Powertrain System (Including BOP) 32% 26% 25% 0%
Transmission System/Gearbox 15% 8% 7% 9%
Chassis (w/o battery) 40% 35% 32% 38%
Traction Motor 0% 6% 9% 20%
Generator 0% 6% 9% 0%
Electronic Controller 0% 7% 7% 21%
Total 100 % 100 % 100 % 100 %

Source: Calculated with data from JRC-RMIS and Argonne 2021 and average weight according to Eurostat, see model
description in Annex | 6.9.2

62 Vehicle design changes could reduce the need for downstream interventions (Daehn et al. 2017a.

8 The copper concentration of a batch currently might not be definitively known until it is melted and chemically analysed. This
requires steelmakers be conservative when producing steel with stringent copper limits. This technical limitations could be an
area for future development. Daehn et al. 2017a.

76



STUDY TO SUPPORT THE IMPACT ASSESSMENT
FOR THE REVIEW OF DIRECTIVE 2000/53/EC ON END-OF-LIFE VEHICLES

According to JRC-RMIS, in 2016, cast aluminium accounted for an average of 66% of the
total aluminium content per vehicle, extruded aluminium 11%, forged aluminium 5%, and
rolled aluminium 18%.

Experts project that the amount of aluminium could rise to 196 kg by 2025. Other sources
(Kelly 2018) expect a rise of the aluminium share in a car by weight from 8 % to 16 % between
2018 and 2028. The increase of aluminium in new vehicles will be mainly due to wrought
aluminium, especially series 5000 and 600054 (Kelly 2018). Estimates from (Buchner et al.
2017) predict the amount of wrought aluminium in a vehicle to jump from 40 kg to 150 kg
whereas the amount of cast aluminium increases slightly from 100 kg to 110 kg. The drivers
of this development are the electrification® (Lgvik et al. 2014) and the desire for lighter and
hence more energy-efficient components, e.g. aluminium sheets (Lovik et al. 2014). The
expected increase of aluminium demand for semi-finished aluminium in Europe in the
transport sector is 55 %% of the overall aluminium demand by 2050 (Circular Aluminium
Action Plan®7).

Figure 2-15 shows the development of the total amount of aluminium from ELVs in the EU
from 2020 to 2035.

Figure 2-15 Development of total amount of aluminium in ELVs in the EU from 2020
to 2035
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Source: Own calculation with data from Euro 7 Impact Assessment, JRC-RMIS and Argonne 2021, see model description in
Annex 1 6.9.2

8 There are seven different alloys commonly used in aluminium manufacturing. Different alloys have different benefits,
including workability, corrosion resistance, heat treatability, electrical conductivity, strength, and flexibility. The most common
alloying elements are copper, manganese, silicon, magnesium, silicon, zinc. 5000 series is alloyed with magnesium whereas
6000 series is alloyed with magnesium and silicon.

8 Future increase in Al content in battery box, body closures, electric motor housing, body structure and chassis
8 From slightly more than 5000 in Ktonnes in 2017 to almost 8000 Ktonnes in 2050

57 https://european-aluminium.eu/media/2903/european-aluminium-circular-aluminium-action-plan.pdf
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More than 90 % of the metal is recovered after the end of the vehicle’s life cycle and re-used
to create new aluminium products (European Aluminium®8).

The current recycling process for ELV — shredding and post-shredder sorting — results in the
production of aluminium scraps containing a mix of alloys (cast and wrought), and sometimes
small amounts of other undesirable materials. Today, this scrap quality fits the requirements
of European refiners for recycling into cast alloy ingots, which can be remelted to produce
parts for the automotive industry. Most wrought alloys are produced from primary aluminium
and usually contain lower alloying elements. However, the increasing share of wrought alloys
in cars will increase the loss of these alloys if recycling practices remain unchanged
(European Aluminium®). Without intervention, the automotive sector will turn from a net-
consumer of aluminium scrap into a net producer in near future. This will lead to surplus scrap
that cannot be used in recycling (Levik et al. 2014).

For aluminium it can be understood that recycling results in a fraction (termed zorba) which
has a high Al content but is also rich in impurities as it is a mix of different alloys. It can be
applied in higher amounts in alloys which are more susceptible to impurities (e.g., used for
casting). However, to enable use in alloys with higher quality specifications, dismantling would
need to be improved: aluminium parts would need to be sorted prior to shredding for example
into cast alloy parts and wrought alloy parts. Eurometaux (Eurometaux 21 Feb 2021)
mentions bumpers, doors and the engine block as parts of relevance for removal prior to
shredding. This statement is in line with the Circular Aluminium Action Plan™.

Another option to reduce the amount of surplus mixed scrap are intelligent sorting systems
(ISS). These comprise x-ray transmission (XRT), x-ray fluorescence (XRF), and laser-
induced breakdown spectroscopy (LIBS). None of these ISS have been adopted on a large
scale and more research is required. However, their efficiency has been tested on a small
scale with LIBS being the most promising candidate. Alloys from the series 3000, 5000, 6000
and 7000 can be separated from cast aluminum with rates of recovery and purity all larger
than 96 % (Kelly 2018).

The following graph from (Lavik et al. 2014) gives an overview of the potential of alloy sorting,
better dismantling by comparing the amounts of primary and secondary, as well as cast and
wrought aluminum in different scenarios in the automotive sector. Of special interest is
whether, and if so, when the surplus scrap appears. The first line reflects the current practice
of de-magging (reducing the amount of magnesium in the scrap) and without using scrap from
safety-relevant components’'. Frame a.1 shows a business-as-usual scenario. It shows the
onset of a scrap surplus in 2025 which will make up 28% or about 6 Mt of scrap by 2050.
Other studies estimate the global surplus scrap to be 5.4 million tons by 2030 and 8.7 million
tons by 2040 (van den Eynde et al. 2022). The occurring of the surplus scrap can be delayed
to 2033 by a higher rate of dismantling (b.1) and 2047 by alloy sorting via LIBS assuming an
efficiency of 90 % and a uniform false ejection to all other alloy groups (c.1). The fourth
scenario (d.1) of high dismantling additionally to alloy sorting only shows a slight improvement
compared to c.1 where there is low dismantling. The second line of plots shows the positive
effect of using scrap from safety-relevant components in any of the four discussed scenarios.
Due to the high standards for safety-relevant components, using scrap in its production would
require an effort for intensified coordination between the players involved in their production.

8 https://www.european-aluminium.eu/about-aluminium-in-use/automotive-and-transport
8 https://www.european-aluminium.eu/media/3172/irt-m2p-executive-sum-20210412-final.pdf
0 engines, heat exchangers, doors, bonnets, fenders, bumpers and gearboxes

" Today safety-relevant components (wheels, space frame nodes, etc.) are made from primary material. Allowing secondary
aluminium into these components is deemed possible but only in case of close collaboration of manufacturers and foundries
and refiners regarding their respective intern alloy specifications.
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At the bottom, it was investigated under which circumstances the controversial’? practice of
de-magging could be stopped. Magnesium increases the strength of an alloy and is more
common in wrought aluminum, especially series 5000 and 6000 (Zhu et al. 2021). For this
reason, de-magging efforts should in fact be intensified while trying to reduce the downsides
of the procedure such as reducing the use of chlorine (Lavik et al. 2014).

Figure 2-16 Simulated future production of wrought and cast aluminium for
vehicles, and the relative share covered by primary and secondary sources under
combination of interventions in ELV management and scrap sorting (columns) and

restrictions in aluminium/auto manufacturing industry (rows). (Lavik et al. 2014)
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Source: (Lovik et al. 2014)

2 Demagging is controversial due to the chlorine that is released in the process. Moreover, the high value of magnesium and
the costs of the procedure make it financially desirable to minimize the extent of demagging.
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The simulations of (Lgvik et al. 2014) make out a trend for the share of magnesium in mixed
shredded scrap increasing whereas the share of copper and silicon will decrease, all due to
the increase of wrought over cast aluminium. (Zhu et al. 2021) emphasize the importance to
investigate the composition of the mixed shredded scrap in order to determine the
requirements for an intelligent sorting system. They conclude that at least series 5000 and
6000 must be separated from the scrap in order to allow for automotive body sheet production
without extensive dilution with primary material.

A shiftin alloy as it happened in bumper technology from series 7000 to 6000 could potentially
hamper the recycling process and could not be justified solely based on alloy properties but
availability would also need to be taken into account (Lavik et al. 2014).

Multiple sources like (Lavik et al. 2014) and (van den Eynde et al. 2022) have shown the likely
occurrence of surplus scrap of aluminium in near future in the transport sector, to a large
extent due to the electrification and the desire for light-weight components. One option to
mitigate the problem in the short-term is to intensify dismantling by removing parts made from
different alloys before shredding. Furthermore, intelligent alloy sorting systems are required
in order to avoid the occurrence of surplus scrap. To this end, further investigation is needed
to implement such systems on a large scale. Of special importance is close cooperation
between the dismantlers, companies, and manufacturers to maximize the use of secondary
aluminium while maintaining high quality standards. An emphasis needs to be on research
on whether the required properties for a certain component can be achieved with different
alloys that are more commonly found in secondary aluminium and on the possibility to recycle
scrap from safety relevant components. From an economical point of view, the incentive to
maximize the share of secondary material will increase when its availability increases, that is
when there is already surplus scrap. However, hoping to avoid surplus scrap, the previously
proposed measures should be incentivized additionally, be it financially or through
regulations. From an environmental perspective, the advantage of secondary over primary
aluminium is evident: 1 kg of recycled aluminium can be produced with 9.2 MJ of energy,
compared to 144.6 MJ for primary aluminium (van den Eynde et al. 2022) and emissions drop
to 5 % when using recycled aluminium (Zhu et al. 2021).

2.1.2.54 Glass

Figure 2-17 shows the development of the total amount of glass from ELVs in the EU from
2020 to 2035.
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Figure 2-17 Development of total amount of glass in ELVs in the EU from 2020 to
2035
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Source: Own calculation with data from Euro 7 Impact Assessment, JRC-RMIS and Argonne 2021, see model description in
Annex 16.9.2

Glass is used in vehicles for windows (windscreen, side and back windows and sunroofs) and
mirrors. Laminated glass is used for the windscreen and back window and tempered glass
for side windows (see detail in annex 3.3.1.1). The percentage of glass used in vehicles is
constant within the entire automotive industry and said (Intertek RDC & OVAM 20137?)to be
in the range of 2.5 - 3% of the reference-weight of a vehicle: The individual weights are in a
range of 10-20 kg for windscreens, 2-5 kg for each side window and 3-10 kg for rear windows,
globally 20-40 kg altogether. According to Glass for Europe (2022a) automotive glazing parts
increasingly integrate other materials than glass to fulfil extra functions, such as plastic
interlayers for laminated safety and acoustics, ceramic inks for design, silver printing electrical
connectors and sensors, encapsulation materials, fixing clips, and even solar PV modules in
electric or hybrid cars, which means that recycling (after dismantling) requires the sorting of
materials.

There are different methods to dismantle glass from a vehicle. Intertek RDC & OVAM (20137?)
presents different methods, explaining the differences in terms of time consumed, logistics
and the amount of glass typically removed (see in particular section 2.3 on “Dismantling of
automotive glass on ELV” and table 2 in (Intertek RDC & OVAM 20137?)). Where glass is
dismantled and sorted, it can be used for manufacturing new glass. Glass for Europe (2022a)
estimates that replacing 1.2 t raw materials by 1 t of cullet saves a total of 625 kg of CO2
emissions: 310 kg CO2 at the manufacturing site (process emissions) and 315 kg CO2 by the
non-production of primary raw materials. Thus, Glass for Europe members look for ways to
continuously increase their use of cullet. As explained in the following, it can however be
understood that the use of ELV glass cullet is more relevant for the manufacture of some
types of glass than for others.

Ferver states that requirements in automotive industry standards and safety requirements
mean that the quality of glass is critical for it to be allowed for use in vehicles. “The global
demand of the glass industry for used/ recyclable automotive glass is rather high since itis a
rather pure waste stream (assuming the glass is separated pre-shredder). While it is possible
to recycle glass from vehicles (flat glass) back into new flat glass, this is not standard; most
flat glass is recycled into packaging. Conversely, packaging glass cannot be recycled for flat
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glass because of its impurities (colours, etc.).” (FERVER and Denuo 2022). FEAD (2022)
states that there are no technical limitations to recycling the front and rear windows into
container glass (or equivalent). However, detailed data as to the cost and technical
practicability of recycling glass into flat glass was not made available during the course of this
study. In this regard, Glass for Europe (2022b) contend that an assessment of the recyclability
potential could be useful for the ELV Directive review but is missing when it comes to flat
glass. They explain that because of the very high purity of flat glass cullet (e.g., ELV cullet),
it is subject to fierce competition among all glass sector producers. It is especially sought after
by container glass and glass fibre producers.

However, according to Glass for Europe (2022a), automotive glass pieces are rarely removed
from vehicles before ELVs are shredded. Consequently, most automotive glass does not
enter the (high quality) recycling route. It is further understood from stakeholders (Glass for
Europe 20223a; Intertek RDC & OVAM 20137?) that there is not a technical limitation for
recycling of ELV cullet into container glass or fibre glass but that this is mainly limited by the
supply of such cullet, i.e., by the fact that glass is often not removed from ELV. Though in
some cases the glass is missing from the vehicle when it arrives at the ATF due to accidents
or breakage during the transport of the ELVs , the main reasoning for glass not being
dismantled is understood to be financial as the costs (dismantling, logistics and transport
costs) are higher than the revenue retrieved by ATFs for the cullet. According to EGARA
(2021) the cost to transport the glass is higher than the cost of it on the market (ca. 30 €).

There is very little data as to the amounts of glass that are removed. OVAM (20127?)
performed an analysis of the legislation and practice in other European countries in the past
that shows that selective glass removal is not widely applied. At the time, glass removal was
practiced in six member states: the Netherlands, Austria, Poland, Portugal and, to some
extent, Spain, and Sweden. In two out of these six countries — the Netherlands and Poland —
dismantlers receive an allowance for glass removal alone, or for the complete depollution
process and dismantling of the ELV. The OVAM (20127?) report also mentioned that in France
and Hungary the legal obligation to remove glass was approved at around the same time, but
the consultants are aware that in Netherlands the obligation to remove glass is no longer in
force and it is possible that there have been other changes. Only some data is available as
to the amounts of glass removed in specific EEA countries:

e [taly —- EGARA (2021) stated that glass dismantling is practiced in Italy.

e France — According to Deloitte & ADEME (2019b) very little glass is removed from
vehicles at ELV centres, while most of it is sent with the hulk to the shredder which
generally does not enable its recycling at high quality. 12% are reported as recovered at
ATFs (meaning reused or recycled) and 60% is sent for material recovery at shredders
and 28% is stored (it is not clear what the destiny of stored glass is). Moreover, in the full
report it is stated that “Removal of glass for recycling remains limited and concerns on
average national only 6% of the mass of glass present in an ELV (i.e. approximately 2 kg
of glass extracted per ELV on average for recycling)” (Deloitte & ADEME 2019a).

e Netherlands — EGARA (2021) stated that glass dismantling was practiced in NL until 10
years ago. According to Maltha Glasrecycling, a recycler of both flat and hollow glass in
the Netherlands, “only a few dismantling companies in the Netherlands supply car glass
for processing at Maltha. Most car glass in the Netherlands still ends up in the large
residual waste flow, which is used for things such as a base material for road construction”
(ARN 2022a).

e Norway - In 2021, 122,212 CoDs were issued for vehicles associated with the EPR
Autoretur. In its annual report, it was reported that 122 tonnes of glass were dismantled
with 60 sent to reuse and 62 to recycling auto (AUTORETUR 2022). Assuming that there
are 30 kg of glass per vehicle would mean that glass was removed from around 4000
vehicles, probably with the aim of reuse (e.g., when removed together with a door).
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To conclude it is assumed that in 2020 the situation is similar and that there are only a handful
of countries where glass dismantling is practiced.

When glass is not dismantled, it remains in the vehicle and is sent to the shredder with the
vehicle hulk. Though the “treatment operations in order to promote recycling” specified in
Annex | of the ELVD refer to the removal of glass, there are no conditions for the quality of
recycled glass, meaning that shredder operations qualify for the recycling of this material. It
is noted that though shredders accept vehicles with glass, it accelerates the wear of the
shredder. There is no data as to respective financial costs, but in an ARN article (ARN 2022b),
the shredder company HKS is cited, stating “As a shredder, we prefer to receive end-of-life-
vehicle shells without glass”. It is explained that in the Netherlands, ATFs can register with
ARN as glass dismantlers, in which case HKS only accepts ELVs without glass from that
company but giving a higher pay-out for the hulks. It is understood that ARN arranges the
transport of glass in such cases from the ATF to a glass recycler, meaning that the transport
costs are carried by the Netherlands EPR.

During shredding, the vehicle is broken into smaller parts and sorted first to shredder heavy
fraction (SHF) and shredder light fraction (SLF) which go through further treatment stages.
The glass is diverted to the mineral fraction which is a residue of the various sorting processes
and includes glass, sand, and rust. The mineral fraction is usually used as a filling material in
backfilling or construction. Such uses are considered as material recovery but basically
remove the glass from the material cycle and can thus be considered of a lower recycling
quality as compared to use of the cullet in manufacture of flat glass, container glass and glass
fibre. Nonetheless, as the definition of the ELVD does not exclude such operations, these
uses are accounted for in the MS reporting on fulfilment of the Directive target for reuse and
recycling.

In this respect it can be understood that in the current situation, the share of vehicle glass
reused or recycled at higher quality is very low. The main obstacle for increasing the recycling
of such glass is not the lack of demand but rather the limited supply, as in most cases the
glass is not dismantled from the vehicle prior to shredding, limiting the applicability of the
resulting recycled fraction. As for increasing circularity of glass in vehicles (closed loop
recycling), this may be technically possible, but seems to be more costly, given that ELV cullet
can be used for other high-quality uses that are more relaxed regarding the glass quality.

2.1.2.5.5 Critical raw materials (CRM) and precious metals

According to data on the RMIS portal developed by JRC”3, magnesium (Mg), manganese
(Mn), molybdenum (Mo), niobium (Nb) and silicon (Si) are used as alloying elements for
different types of steel, aluminium alloys, and magnesium alloys. Permanent magnets used
in traction motors contain neodymium (Nd), dysprosium (Dy), terbium (Tb) and other
elements. Catalytic converters reducing exhaust emissions depend on metals such as
platinum (Pt) and palladium (Pd). Electronic devices contain a large variety of rare metals,
such as palladium (Pd), neodymium (Nd), dysprosium (Dy), copper (Cu), gold (Au), and silver
(Ag), as well as other elements. The mass of electronic devices varies with heavier and often
more luxurious cars at the higher end. Electrical and electronic devices (labelled EE system),
power electronics and battery management systems (BMS) are key components of a vehicle
that contain silver, which is used often in combination with gold and other precious metals on
printed circuit boards. The use of silver and gold in vehicles increased until 2007 due to an
increase in the number of electric and electronic components (EEC) in all vehicles (Figure
2-18).

3 See: https://rmis.jrc.ec.europa.eu/apps/veh/#/p/new_vehs, last viewed 20.8.2022
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From 2007 onwards, the level of silver and gold per vehicle stabilized. The use of electrical
and electronic devices in cars continues to increase, but this is considered to be mitigated by
miniaturization and integration of functions. Metals are also required for other EV specific
components, for example, battery casings, battery management systems, power electronics
(inverters, converters, on-board chargers, and controllers) and drive motors (e.g. induction).
The reduction of combustion engines and catalytic converters leads to less use of metals
needed for these components in the vehicle fleet between 2006 and 2023. However, the use
of copper, silver, gold, silver, palladium, neodymium, and dysprosium increases between 25%
and 1700% in this period. These increases can be attributed to various degrees to the
introduction of EVs and other technology changes.

Figure 2-18 Total mass of precious metals in new vehicles in EU27+3 from 2000 to
2020 and as projected in 2021 — 2023

Source: Raw Materials in Vehicles (RMIS): https://rmis.jrc.ec.europa.eu/apps/veh/#/p/new_vehs

Data from a study performed in Switzerland (Restrepo et al. 2017) is assumed to reflect the
situation of critical raw materials and precious metals in vehicles at present and in the future,
as the vehicle fleet in Switzerland is considered similar to that of the EU. Among others the
study investigated the content of CRMs in various vehicle components with a view to
understand the total amounts of these materials used in vehicles. Restrepo et al. (2017) infer
from their calculation of the stock, flows and distribution of critical metals in embedded
automotive electronics, that passenger vehicles in Switzerland contain a significant stock of
critical metals. In comparison to critical metals in household and consumer electronics, the
vehicle fleet in stock contained (as of 2014) similar amounts of neodymium (Nd) (mostly found
in magnets) and approximately one fifth of the silver (Au) in WEEE. However, the mass flow
of critical metals in ELV is only a fraction of that of critical metals in WEEE, because vehicles
tend to have a longer lifetime than EEE. The authors assume that “the amounts of critical
metals in ELVs are likely to rise over the coming decades”. The reason for this forecast is that
the amount of embedded electronics in vehicles is bound to increase further and that newer
generations of cars contain more critical metals intensive EEC. Larger amounts of rare earth
metals (REE) are expected to be used as electric vehicles contain REE-rich electric drive
motor/generator instead of conventional starter motor and alternator. Moreover, integrated
electronic control systems are expected to contain more precious metals than the EEC
contained in older vehicles.

Printed wiring boards (PWB) are also understood to be relevant components in relation to
their contents of CRM and precious metals. PWB, also such used in vehicle electronics,
typically consist of a rigid glass fibre plate base that contains a flame retarded resin (FR4). In
addition, small flexible PWBs, which can be integrated into other components such as
sensors, consist of a polyimide film. The PWB is lined with thin copper strips that serve as

84



STUDY TO SUPPORT THE IMPACT ASSESSMENT
FOR THE REVIEW OF DIRECTIVE 2000/53/EC ON END-OF-LIFE VEHICLES

electrical conductors between the individual electronic components. The latter include a
variety of metals, some of which are critical or precious metals.

The following table gives a rough overview of the components in which the respective
elements are found in EEE. This information is also assumed to be applicable for the most
part for electric components used in PWB of vehicle.

Table 2-5 Important metals used EEE (many also of relevance to EEC in vehicles)

Metal Main applications in EEE

Ag Contacts, switches, solders, heat conductor
Au Bonding wire in integrated circuits, contacts
Pd Multilayer capacitors, connectors

Pt Hard disks, thermocouples, fuel cells

Ru Hard disks, plasma displays

Cu Cables, wires, connectors, heat sink,

Sn Solders

Sb Flame retardants in plastics

Co Rechargeable batteries

Zn Solders, capacitors, heat sinks

Se Electro-optic devices, solar cells

In LCD glass, solders, semiconductors

Ta Capacitors

Al Heat sink,

Source: (Bbni et al. 2014)

The UBA ORKAM report (Groke et al. 2017) refers to various sources as to the elements
contained in a vehicle PWB. All sources are dated 2014 and earlier. Data for PWBs from
vehicles are reproduced below:

e PWRBs contain antimony trioxide (Sb203) as a synergist flame retardant. Based on 5 ICE
vehicles and 14 hybrids an average of 1,300 mg/kg was estimated (range: 540-2100 for
ICE and 30-5300 for hybrids).

e Duetal. (2014): 0.1 % neodymium was found in circuit boards (vehicle dismantling tests).

e Cullbrand & Magnusson (2012, p. 37): refer to rhodium (<0.01 g) in circuit boards of the
brake system and engine system) and to indium, neodymium, and palladium for PWBs
(no values referred).

e Rodrigo & Castells (2004) refer to 16 % copper, 0.05 % silver, 0.03 % gold and 0.01 %
palladium in PWBs, however, values are not car specific.

e Schmid (2014) refers to various elements in PWBs from vehicle models from 2010-2013
(see table below), values for tantalum fluctuate and were thus considered to have low
reliability.

Table 2-6 Composition of printed circuit boards according to Schmid (2014),
concentration in g/kg

Ru Cu 5bh Ge Te Ta
Konzentration in g/kg | 0,12 1,1?|{(},01 0,02 =<001)| 240 | 0,8 | - - |D,4

Source: Reproduced from (Groke et al. 2017)

Partially in contrast to this predicted increase in use of CRMs are statements of vehicle
manufacturers. ACEA contends that new studies from one OEM for vehicles of model year
2020 show, that the content of gold, palladium, antimony, and tantalum in electronic control
units has decreased significantly since the last study from the same OEM for model years

85



STUDY TO SUPPORT THE IMPACT ASSESSMENT
FOR THE REVIEW OF DIRECTIVE 2000/53/EC ON END-OF-LIFE VEHICLES

2010-13. This might be the result of miniaturisation and the attempt to reduce expensive
materials like precious metals. (ACEA 2021a)

As to EoL, during the waste management of vehicles, only some CRM and precious metals
are recovered in a way that allows their use in EEC or in other vehicle components:

e Dismantling of the platinum group metals (PGMs) contained in the catalytic converter is
supported by a dismantling obligation in Annex 1(4) of the Directive as well by a high
market value of these materials, as explained in section 2.1.2.5.7 below.

e Though antimony is not recovered as a separate material, it is recycled together with the
lead that is contained in starter batteries, and thus allows to recover a large amount of
antimony from vehicles (CEWASTE Consortium 2021). This is however not the case when
antimony is used as a synergist flame retardant in certain vehicle plastics and in PWBs
(Baron et al. 2020). Even when such components are dismantled from vehicles, it is not
common practice to recycle the antimony from these uses.

e The same is true for other CRMs that are applied in PWBs but also in other EEC. Though
in some cases, like that of neodymium magnets, the lack of recovery is also related to a
general lack of recycling capacities (see section 2.1.2.5.6) (also a matter of economies of
scale as at present the amounts of the EV drive motors arriving at end-of-life is still small).
In many cases, such materials are not recycled as the components in which they are
contained are not dismantled prior to shredding, whereas their recovery from ASF is not
economically feasible. In an interview held in the course of this study, Eurometaux (21
Feb 2021) explains this in part being due to most CRMs being contained in small
quantities in vehicles. Requirements for retrieving a very small amount of a material (the
case for many CRM) may mean that more energy needs to be applied, creating more
emissions. The fact that shredders are not always ELV dedicated, but rather operate with
mixed waste (ELVs but also for example E-waste such as white goods) makes the
recovery of small volume fractions like CRMs even more complex and dilutes the fractions
in cars further.

Andersson et al. (2019) conducted an analysis of the technological innovation system
framework of valuable metals in printed wirings boards (PWBs) that are contained in ELVs
treated in Sweden. Vehicle electronics (i.e. PWBs) were found to contain a variety of precious
(gold, palladium, silver) and minor metals (e.g. gallium, tantalum). They conclude that
recycling of precious metals from PWBs found in ELV is economically challenging as the
current business models in the ELV recycling industry are focussed on the recovery of bulk
metals (e.g. FE, Al, Cu).

The recovery of CRM is hampered by both internal and external factors in the ELV recycling
industry. Next to the external factors, i.e., unfavourable market prices for recycled metal and
long-term price trends, innovations in CRM recycling are hampered by the industry's lacking
capability and goals, as well as a policy framework that does not sufficiently incentivize and
boost CRM recycling from ELV. To improve the recycling of minor metals from PWBs
contained in ELV Andersson et al. (2019) recommend learning from the WEEE recycling
system. In WEEE dismantling, long-term investments have been made in automated
treatment facilities that are larger and more efficient. Moreover, the costs of dismantling
WEEE are partially compensated by additional financing based on the EPR system, which
relieves dismantlers of the financial risks arising from the increasing complexity of materials
and structures and fluctuating market prices for secondary raw materials. The authors
suggest a set of policy interventions that mitigate the innovation blocking factors of the ELV
recycling industry by supporting capability building in the recycling industry, aiming at building
new value chains. (Andersson et al. 2019)
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Under the WEEE Directive (Annex VII), printed circuit (or wiring) boards must be dismantled
if their surface is greater than 10 square centimetres. Such components are thus removed
and treated separately. Due to the integrated design of PWBs, the electromotive components
are usually soldered together on a more or less densely populated PWB surface. It is
therefore hard to recover individual components from PWB. The standard recycling practice
is thus to send the PWBs in their entirety to the copper recovery process. In copper recycling,
the PWBs and all components on them are metallurgically treated in a copper smelter. In this
process, all organic materials (plastics) burn while copper and other metals (except iron,
nickel, etc.) are melted and removed. Many precious metals such as silver, gold and PGM
pass into the molten copper, which serves as a carrier metal. REE, on the other hand, do not
pass into the molten copper but remain in the slag, which is normally disposed of. The
recovered copper contains other metals as impurities. Therefore, the raw copper is subjected
to electrochemical refining. In this hydrometallurgical process, the raw copper is
electrolytically dissolved at the anode and deposited in pure form at the cathode. The cathodic
copper is the refined end product of the recycling process and can be sold. Other metals
contained in the raw copper remain in the electrolytic bath either in dissolved form or as anode
slimes. From there, they can be recovered and refined through further hydrometallurgical
processing.

As PWB in ELV are thought to contain roughly a similar inventory of the critical materials
contained in WEEE PWB (see Reuter, M. et al (2013)), the above-mentioned recycling route
for WEEE PWB is also assumed suitable for the recycling of PWB from ELVs.

2.1.2.5.6 Neodymium

According to the RMIS data’, the rare earth elements neodymium and dysprosium are mainly
found in permanents magnets (PM) that are used in actuators (small motors) in all vehicle
types and in traction motors in EVs. ICEVs still dominate the use of neodymium in the period
between 2006 and 2023, but the introduction of EVs adds significantly to the use in the later
years. This indicates that future quantities of neodymium are linked to PM traction motors for
e-mobility, but that all types of vehicles will contribute, assuming no radical changes in vehicle
designs.

95 % of EVs use rare earth magnets containing traction motors; quantities required worldwide
will grow from 5,000 tonnes in 2019 to up to 70,000 tonnes per year by 2030. Considering the
European EV automotive market, in 2020 1.4 million cars were put on the market, requiring
2,000 tonnes of NdFeB, with an average of 1.5 kg of NdFeB per car. In 2030, when it is
estimated that 7.3 million EV will be placed on the market, 10,400 ton of NdFeB will be
required. (Gaul et al. 2021)

Normative requirements developed by the CEWASTE Consortium (2021) foresee the
removal of NdFeB magnets prior to shredding operations to facilitate their separate collection
and treatment. In the final treatment, the requirements prescribe either recycling the REE
contained in the magnets or a process for recycling waste NdFeB magnets into new ones.
Though technologies have been developed for the recycling of such magnets, capacities
currently do not exist in the EU.

Apart from collection and pre-treatment approaches, no recycling process for REE magnets
has been established in the western world. The collected wastes are sold to China and Japan
for metallurgical recycling. If REE-bearing motors enter shredding, this leads to lowered and
inefficient recovery of some of the contained metals. Especially the cost intensive REE
magnets can hardly be separated by mechanical techniques due to their magnetic properties.

74 See source 73.
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They usually count towards the iron fraction (magnetic separation) although a considerable
share is disseminated over the other fractions, dust, and ferrous equipment parts. The REEs
that enter iron or steel recycling are transferred to the slags during smelting due to their
ignoble character. In order to direct the magnets into a dedicated REE recycling, the motors
must be extracted prior to shredding and dismantled down to the rotor/stator level. After
dismantling, the surface-mounted permanent magnets and integrated permanent magnets
have to be removed from the rotor. (Elwert et al. 2017)

As long as there are no stocks of separated magnets, there will be little motivation to develop
recycling capacities, but without such capacities there is also little interest to remove and
store magnets. A long-term material based recycled content target could be helpful in
promoting the development of such capacities in the EU, though it is possible that a
component-based recycling target for NdFeB magnets would achieve a similar effect.

2.1.2.5.7 Platinum group metals (PGM)

The platinum group metals (PGM) are applied in automotive catalytic converters. These
components have a high market value and can be assumed to always be dismantled from
the vehicle and treated separately. In fact, according to (EGARA 2021), in some cases “cars
with no catalysts arrive at the dismantler as the owner cuts it out and sells it himself’. As
catalysts are used in conventional vehicles but not in EV, it is expected that the demand for
PGM for their manufacture will decrease. An Oeko-Institut study (Oeko-Institut e. V. 2021)
estimated that the consumption of the platinum group metals (PGMs) for automotive catalytic
converters will fall sharply by 2035 for vehicles on the German market. In a scenario where
only EVs are registered in Germany in 2035, consumption was said to drop to zero. As PGMs
from automotive catalysts represent an important secondary metal source through recycling,
the recovered PGMs can be used to supply material for future applications such as fuel cells
and the hydrogen infrastructure in the medium term. This trend is expected throughout the
EU due to the shift from ICE to EV, as is also reflected in the RMIS data.

2.1.2.5.8 Plastic

Figure 2-19 shows the development of the total amount of plastics from ELVs in the EU from
2020 to 2035.
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Figure 2-19 Development of total amount of plastics in ELVs in the EU from 2020 to
2035
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Source: Own calculation with data from Euro 7 Impact Assessment, JRC-RMIS and Argonne 2021, see model description in
Annex16.9.2

Plastic production in Europe was 57.8 million tonnes in 2019 (EU28+NO/CH) with the
automotive sector in 3rd position in terms of consumption of plastics, representing around
10% of the plastics demand and accounting for 5.1 Mt of plastics consumed per year. In the
last two decades the plastic content has increased in new ICE vehicles placed on the EU
market from around 12% to around 16% on average. It is expected that future ELVs reaching
ATFs around 2030-2035 will have the plastic composition of the vehicles produced in the
previous years, i.e. ranging from 13 to 16% for BEV and equivalent ICEV, respectively (HEV
and PHEV have the same plastic composition as ICEV) (Maury et al. 2022).

EuRIC (2022a) explains that modern cars contain several plastic parts and components (e.g.,
dashboards, bumpers, handles, buttons, casings, ceiling fabric, seats, seat belts, airbag,
carpeting, etc.). The use of plastics in the car manufacturing industry presents several
advantages, such as a vehicle mass reduction, which leads to lower fuel consumption and a
decrease in emissions of Green House Gasses (GHG). Plastics are furthermore explained to
have several important technical properties, “such as impact strength, thermal insulation,
noise reduction, and corrosion resistance”.

There are currently about 39 different types of basic plastics and polymers used to make an
automobile. The most common ones (approx. 74% of the plastic used in cars) are
polypropylene (PP) (35%) (e.g., bumpers, cable insulation carpet fibres, etc.), polyurethane
(PU) (19%) (e.g., foam seating, insulation panels, suspension bushings, cushions, electrical
compounds, etc.), polyamides (PA) (11%) (e.g., battery casings, brake hoses, oil sumps, etc.)
and polyvinyl chloride (PVC) (9%) (e.g., instrument panels, electrical cables, pipes, doors,
etc.). A variety of other plastics and polymers, including engineering plastics, are also used
and combined for other automotive parts (e.g., acrylonitrile butadiene styrene (ABS),
polystyrene (PS), polyethylene (PE), polyoxymethylene (POM), polycarbonate (PC), acrylic
(PMMA), etc.). (EuRIC 2022a)

According to EuRIC (2022a), assuming that an average car weighs 1,300 kg and that plastics
content represents 12-15% of its mass (50% of car volume), this amounts to 150-200 kg of
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plastic per vehicle, and this is expected to increase in the coming years due to a growing
demand from the market for high-performance, lightweight and fuel-efficient, safe vehicles.

At EoL, some plastics are dismantled from the vehicle before it is sent to the shredder. This
is in line with the Directive requirements (Annex 1(4)), that requires the removal of larger parts
(dashboard, bumper, fluid containers) when these cannot be segregated in the shredder to
allow effective recycling. However, it seems that the main motivation for dismantling is
potential reuse, whereas, once removed, larger components will be sorted according to
composition and sent to separate recycling.

According to EGARA (2021) bumpers are understood to be dismantled and separated
into different fractions according to compositions before being sent to recyclers. This
however does not apply to bumpers with foam filling for which it was explained that these
can be dealt with in the mechanical separation. The consultants assume that bumpers
are often removed due to their potential for reuse, as the front and back of the vehicle are
often damaged during accidents, providing a relevant market for reuse. In their annual
report on ELVs for the year 2017, ADEME (Deloitte & ADEME 2019) reports that on
average 3.14 kg of polypropylene bumpers were removed per vehicle in that year, 3.13
kg of which were sent to recycling and the rest to recovery. In total 3,562 tonnes of
polypropylene bumpers were sent to recycling in 2017. A further 0.65 kg per vehicle was
dismantled in parts sold for reuse per vehicle.

Though interest was raised in the past regarding the dismantling and separate recycling
of the fuel tank, this is understood not to be practiced. Until 2000 the tanks in the EU
market were produced from mono layer HDPE, especially for diesel cars. After the
introduction of Euro 5 the production changed to a multilayer construction to
accommodate new requirements on fuel contents and storage. Older mono-layer tanks
are assumed to already have left the material cycle for the most part, most having been
incinerated. Mechanical recycling of multilayer fuel tanks does not ensure sufficient purity
of HDPE (>99%) and thus does not allow the use of such recyclate for producing new
tanks. (KAUTEX TEXTRON GMBH & CO. KG 2022) FEAD (2022) agrees that fuel tanks
are not dismantled for the sake of separate recycling. ADEME (Deloitte & ADEME 2019)
reports that on average 1.32 kg of polyethylene fuel tanks were removed per vehicle in
that year, 1.31 kg of which were sent to recycling and the rest to recovery. In total 1,489
tonnes of polyethylene fuel tanks were sent to recycling in 2017. A further 0.47 kg was
dismantled in parts sold for reuse per vehicle. Considering the above information, the
consultant assumes that these were mono-layer fuel tanks placed on the market prior the
shift to multilayer to comply with Euro 5.

ADEME (Deloitte & ADEME 2019) further reports the following types of plastics to have been
dismantled for reuse or recycling in 2017:

Polypropylene — other parts: 0.49 kg per vehicle were sent to recycling; in total 559 tonnes
of polypropylene (other parts) were sent to recycling in 2017. A further 2.60 kg per vehicle
was dismantled in parts sold for reuse.

Polyethylene — other parts: 0.06 kg per vehicle were sent to recycling; in total 72 tonnes
of polyethylene (other parts) were sent to recycling in 2017. A further 0.30 kg per vehicle
was dismantled in parts sold for reuse.

Polyurethane foam: 0.01 kg per vehicles was sent to recycling; in total 15 tonnes of PU
foam were sent to recycling in 2017. A further 1.18 kg per vehicle was dismantled in parts
sold for reuse.

Polyamides: = kg per vehicle is specified as dismantled and sent to recycling, but this is
assumed to be due to the rounding of the number as it is also specified that in total 2
tonnes of polyamides were sent to recycling in 2017. A further 0.59 kg per vehicle was
dismantled in parts sold for reuse.
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e ABS, PVC, PC, PMMA, PS, etc.: 0.02 kg per vehicle; in total 26 tonnes of these materials
were sent to recycling in 2017. A further 1.30 kg per vehicle was dismantled in parts sold
for reuse.

Though this makes up for only 7.09 kg/vehicle for reuse and 5 kg/vehicle of plastic dismantled
and sent to recycling (Deloitte & ADEME 2019), it gives an overview of what types of plastics
may be dismantled for reuse or recycling (in some cases sent to separate recycling). Looking
at the quantities it is assumed that the main motivation for dismantling plastic parts is to allow
their sale for reuse (the report mentions that in France in 2017 over 300 dismantlers did not
engage in dismantling for reuse) whereas plastic then sent by the ATF to recycling (assumed
without shredding) are a result of components that were not sold in the end for reuse or what
were damaged during dismantling and could not be reused.

FEAD (2022) state that though most polymeric materials in vehicle can be recycled with
simple mechanical processes if correctly separated, the presence of many different polymers
is a challenge to recycling.

According to EURIC (2022a) the development of mechanical and thermal recycling of plastics
from Automotive Shredder Residue (ASR) in the EU stems directly from the ELV Directive
which imposes high weight-based recovery targets, namely 85% of material recovery and
10% of energy recovery. State-of-the-art post-treatment technologies enable the recovery of
ELV plastics’ fractions which are then separated per polymer using different separation
technologies, such as sink-float”> tanks (i.e., density separation), or laser and infra-red
systems used to separate plastics based on colour. The final recycling steps consist in
shredding and extrusion, which results in the production of post-industrial pellets by polymer-
types meeting industry specifications for their re-incorporation into new cars. In addition,
polymers containing volatile and solid contaminants that need to be thoroughly extracted in
order to produce high-quality re-granulate suitable for reuse, are re-processed by special
vacuum degassing extruder modules. The increasing complexity of multi-material vehicle
design has created several challenges for vehicle recycling. For example, the wide variety of
plastics used in automobiles (incl. a large number of resins, different additives, etc.), or the
presence of reinforced plastics (containing fillers such as glass fibre, carbon fibre and glass
beads) that are difficult, if not impossible, to recycle. Mainly due to those challenges and the
lack of incentives to encourage an increased demand of recycled plastics in the automotive
sector, only polymers present in higher amounts (e.g., PP, ABS, PS) are currently being
recycled. [...] Technical plastics recyclers have proven for the last decade that the technology
to recycle the most commonly used polymer types (PP, PE, PS, ABS) in ELVs is mature
enough to deliver the quality required by the car industry at a competitive price except if oil
prices drop significantly.

Plastics Europe (2022) explains that the quality of the output from recycling is essential for
replacement of materials from primary feedstock. Looking at the effect of the long use phase
of vehicles on polymer quality (such as polymer chain length reduction), Plastics Europe sees
mechanical recycling as an important part of EoL treatment but does not think it can provide
a sufficient amount of high-quality material to secure the quality demand from the automotive
sector especially should a post-consumer, closed-loop system be foreseen. Chemical and
mechanical recycling can be complementing technologies to jointly enhance the circularity of
plastics in the automotive sector.

S PRE (2022) refers to innovative processes to separate fractions containing PBDEs from the mainstream, such as the
sink/float technology. This technology is explained to enable the separation of e.g. plastics containing POPs form plastic free
ones.
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A few vehicle manufacturers report on the use of recycled plastics in their vehicles (or plans
for its integration), referring among others to PP used for shielding, wheel arches and other
parts and PUR used for foam of seats. Nonetheless such practices are understood not to be
widespread.

2.1.2.5.9 Rubber

Rubber is used in a wide range of vehicles interiors’® and exteriors’” made entirely or with a
considerable share of this material. The highest share of rubber contained in vehicle is used
in tyres. Tyres have a mixed composition of carbon black, elastomer compounds, steel cord,
fibre, in addition to several other organic and inorganic components. Natural rubber used to
produce tyres, has been recognized as a CRM by the EU.

The most common way of treating end-of-life tyres (ELTs) is their material recovery. Currently,
rubber from tyres is recycled to qualities that are not equivalent to vehicle grade, however this
appears to be a result of available recycling technologies. The materials with larger particle
sizes, i.e., whole tyres shredded into rubber chips, are well suited for typical applications in
civil engineering. The smaller materials, granulates and powder, are used in the industrial
products, compounds in bitumen or varnish. Examples of use of granulated rubber are
synthetic turfs fields, where the rubber usually is mixed with a polyurethane resin and casted
into a mould in order to obtain panels with the desired dimensions. However, recently, the
European Committee for Risk Assessment (RAC) has presented the proposal for a complete
ban of the use of rubber granulates in artificial turfs to limit the release of microplastics in the
environment. Also, the European Chemicals Agency (ECHA) has indicated health risks
associated to the exposure to rubber granulates through skin contact, inhalation, or ingestion.
The risk was mainly related to the presence of polycyclic aromatic hydrocarbons (PAHSs)
within rubber granulate derived from ELTs. It was considered as very low based on the
concentrations of PAHs; however, it was decided that starting from August 2022 the
maximum concentration of PAHs in granulates and mulches used in artificial turfs or
playgrounds will be limited to 20 mg/kg’®.

About 20 % of the output of the ELTs treatment process are “not clean textile fibres”, which
contain variable percentages of 40-60 % in weight of rubber residues. Currently, works are
ongoing to improve the treatment process of tyres in order to obtain “clean textile fibres”. New
treatment processes would increase the amount of obtained rubber powder as well as enable
application of ELT fibres in the industrial sector as the compound in plastic and modified
asphalts. Energy recovery is an important and valuable form of exploiting used tyres.
According to ETRMA’®, energy recovery of ELTs includes 75 % by weight of ELTs sent to
cement kilns as the energy fraction of co-processing.

In respect of the above, potential targets for rubbers shall depend on the recycling definition
as well as on the progress in design of tyres to facilitate their remanufacturing (retreat of
tyres). Currently, work on future recovery of tyres is in progress. Its development needs to be
monitored (new treatment technologies and improved retreat process) to consider
introduction of new provisions. A review clause would be envisioned to allow complementing
targets in the future for rubber, similarly, like for glass. However, setting of this provision would

6 E.g. body seals, bumpers, wheel arches

T E.g. acoustics, carpets, pedal covers

78 Reduction of around 80 % in comparison to the previous limit.

78 https://www.etrma.org/wp-content/uploads/2020/09/Copy-of-EL T-Data-2018-002.pdf
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require in-depth analysis if chemical recycling could account as recycling for tyres. A similar
approach should be applied for textiles.

2.1.2.5.10 Non-recyclables

The term “non-recyclables” refers to materials used in vehicles which, at least at the time the
vehicle is put on the market, cannot yet be considered to be recyclable. This raises the
question of how recyclability is to be defined, in particular as vehicles have a relatively long
lifetime and thus it is often argued (e.g., by OEMs) that even if a material is not yet recyclable
at the time a new vehicle is introduced, it could be by the time it arrives at EoL waste
management.

Currently the provisions in the 3R Directive requiring the demonstration of dismantlability and
recyclability refer to “proven technologies”®,8'. ISO 22628 defines “proven technologies” in
the introduction as follows: “Recyclability/recoverability rates depend on the design and
material properties of new vehicles, and on the consideration of proven technologies — those
technologies which have been successfully tested, at least on a laboratory scale, in this
context”. This level of maturity of the technology is sometimes referred to as its technology
readiness level (TRL)®? and a laboratory scale level is considered to be level 4, whereas the
establishment of a technology on the market is considered to be at level 9. In other words,
the legislation currently assumes that if a technology is available that is capable of recycling
a material and is at laboratory level or higher, that the material can be considered recyclable.

And yet, ELV waste operators raise concern that in some cases, materials that are allowed
for application in vehicles when put on the market despite a low TRL of the recycling
technology are still not recyclable when the vehicles reach EoL. This is raised for materials
like composite plastics, reinforced plastics (EGARA 2021) and coco fibres, cellulose fibres
(i.e. plant-based fibres) (EuRIC 2022b). EuRIC (2022b) explain that plant based fibres are
argued as being “green”, but in fact you mix something which is melting and something with
is not melting. Such materials create difficulties in PP recycling. EURIC also refer to the
practice of gluing of plastic parts. The glued parts cannot be separated, e.g. PP glued with
ABS, as there is no de-gluing mechanism. Such practices also hinder recycling.

Though composites and reinforced plastics are currently used in only few vehicles in large
amounts, it is assumed that their use could increase, as many of them are used to reduce the
vehicle weight (EGARA 2021).

According to Maury et al. (2022) the use of new and more composite materials, such as glass
(GFRP) or Carbon fibre reinforced plastic (CFRP) has been expanding rapidly in recent years
due to their contribution to reduce weight, design flexibility and competitive mechanical
properties compared to metals, such materials were included for instance up to 49% in the
BMW i3 body structure . However, a wider use of composite materials as well as multi-layer
materials is not expected to increase too much in the future: this is mainly due to their limited
economic added value. Such declaration was also confirmed by consulted OEMs.

80 Recital (8): treatment of end-of-life vehicles. The manufacturer should therefore recommend a strategy for the treatment of
end-of-life vehicles and should provide details thereof to the competent body. This strategy should be based on proven
technologies, which are available or in development at the time of applying for the vehicle approval.

81 Article 6(3): 3. For the purpose of paragraph 1, the manufacturer shall recommend a strategy to ensure dismantling, reuse of
component parts, recycling and recovery of materials. The strategy shall take into account the proven technologies available
or in development at the time of the application for a vehicle type-approval.

82 HORIZON 2020 — WORK PROGRAMME 2014-2015 General Annexes Page 1 of 1 Extract from Part 19 - Commission
Decision C(2014)4995 G. Technology readiness levels (TRL);
https://ec.europa.eu/research/participants/data/ref/h2020/wp/2014 2015/annexes/h2020-wp1415-annex-g-trl_en.pdf
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It is possible that the use of GFRP and CFRP will not increase in the future, however other
materials currently not used in vehicles could be introduced with similar difficulties in
recycling, creating similar problems. This appears to particularly be relevant for materials that
could be applied for light-weighting of the vehicle, as these tend to be used in larger amounts
so as to achieve a significant reduction in vehicle weight. As the use of light-weight materials
can be expected to have a positive effect on vehicle emissions during the use-phase, the
question is how these balance against increased emissions at EoL.

2.1.3 What is the problem and why is it a problem?
2.1.3.1 Description of the problem

Design
Design for dismantling

Changes are observed in the manufacturing of vehicles that contribute to the complexity of
vehicle waste management.

For ICE vehicles, this is related to the general need to reduce emissions, but in electric
vehicles, weight reduction is also important to reduce the total vehicle weight to compensate
for the heavier traction batteries. As a consequence, an increased use of plastics and new
materials for which recycling capacities are not sufficiently developed or at times do not yet
exist, affects the general recyclability of vehicles and could result in a heavier dependency on
primary materials.

In the assembly of vehicles, the use of more adhesives instead of mechanical bonding
technologies (e.g., screws) and sealants makes the dismantling of vehicle parts more
complicated. This affects in the worst case the likelihood that parts will be dismantled and
subsequently can lead to a decrease in reuse or less dismantling for separate recycling. For
example, vehicle glass which was embedded in the past with retractable rubber profiles is
more often glued into place, making dismantling more time intensive or resulting in material
losses when the glass is broken.

Even in cases where manufacturers apply new technologies to facilitate better dismantling,
for example for a quick dismantling of the copper intensive wire harness, information on the
most efficient method of dismantling does not always reach ATFs and thus does not lead to
expected results. With the increase in electrification and automatization, there is an increase
in the integration of electric and electronic components, intensive in precious and critical
materials. Some of these are locked with digital keys for different reasons, which when not
accessible to dismantlers and repair shops prohibit their reuse. Concern has also been raised
as to the safe dismantling of Li-lon batteries, which shall become more common with increase
in electric vehicles and for which the little experience with dismantling suggests time intensive
dismantling. It is not clear if potential problems here stem from lacking information and training
for ATFs or form the experience yet to be gained.

Over time, the contribution of the production and dismantling of cars to the ambitions of the
Green Deal, in particular to the circular economy objectives of reuse, repair and recycling is
expected to decrease without intervention.

Hazardous substances

The aim of the ELVD, according to its recital 11, is to reduce and control hazardous
substances in vehicles in order to prevent the release of these substances into the
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environment, to facilitate recycling and to avoid the disposal of hazardous waste. The ELVD
has anticipated important issues of the CSS, but at some points, the ELVD needs adaptations,
e.g., in order to ensure the protection of the environment and human health.

Regarding the extent of hazardous substances, the ELVD restricts the four heavy metals lead,
mercury, cadmium and hexavalent chromium. However, no additional substances have been
added since its adoption in 2000, whereas under REACH restrictions of substances used in
vehicles and that also apply to them have been added. This refers to another problem in this
area, i.e., that current rules on hazardous substances in vehicles are distributed over different
legislation. It was expressed by stakeholders that this is burdensome to follow.

The presence of hazardous substances in ELV waste fractions can result in loss of re-usable
and recyclable materials, can obstruct the waste management of vehicles (e.g., decaBDE),
or limit the use of recyclates that result from treatment processes (e.g., when lead is present
in recycled alloys above a certain level). So far, insufficient information is provided by vehicle
manufacturers to dismantlers on the presence and localisation of (hazardous) materials,
which hampers high quality recycling.

3R Type approval

The type approval process, that aims at ensuring that the reuse, recycling, and recovery
targets can be achieved at the EoL of a vehicle, through the submission of a calculation of
these parameters is too simplified. In accounting for recyclable quantities, it does not
differentiate between the actual amounts that can be recycled for a specific material (i.e.,
consideration of efficiency losses of the waste management) but rather assumes a digital
approach that a material is either recyclable (accounted for as 100% towards the target or
not. A material is considered to be recyclable when the technology readiness level of its
recycling is at laboratory scale or above. Though vehicles have a relatively long lifetime, it is
observed that in some cases, particularly when a material is not commonly used, that its
recyclability does not necessarily change by the time that vehicles arrive at the waste
management, hindering the actual achievement of targets. Furthermore, though the 3R
Directive refers to the target of reuse and the calculation method of the type approval process
refers to indicators as to whether a component can be considered as reusable or not, in
practice little heed is taken to the actual reusability of components in the process. Though it
is difficult to assume the actual reuse of components from ELVs as this is subject to the
demand on the market, the fact that the availability of information on dismantling is not
considered as part of the process means that the potential for reuse is not investigated and
may be too low.

Existing provisions on the removal of parts to promote reuse and recycling (Article 6(3) and
Annex (I) of the ELV Directive) are not sufficiently clear to ensure removal of materials before
shredding in a way which would maximise recycling and re-use. In some cases, this results
in components no being removed despite marginal feasibility of dismantling and either hinders
the reuse of components or results in a loss of materials that could otherwise be recycled in
higher amounts or with higher quality. The provisions also do not refer to all components or
materials, the dismantling of which could result in higher reuse and recycling rates(or higher
recycling qualities). In this sense, the potential of vehicles on the EU to contribute to the
circular economy is not exploited.

For example, looking at the data on average vehicle composition:

e Glass removed from ELVs (ca. 30 kg or 3% of the vehicle weight) is often “lost” as filling
materials instead of being recycled into new glass as its dismantling and separate
recycling is not economically feasible.

95



STUDY TO SUPPORT THE IMPACT ASSESSMENT
FOR THE REVIEW OF DIRECTIVE 2000/53/EC ON END-OF-LIFE VEHICLES

e Even though around 90% of the average 150 kg of aluminium used in a vehicle are
recycled, this is done after the shredder, resulting in a mix that can only be used for cast
alloy applications due to the level of impurities as well as losses to the steel fraction.

e The low efficiency of the removal of copper from the shredded fraction results in high
impurities in steel and aluminium that at worse case affect the range of applications for
which secondary steel can be used.

To summarise, the recycling of materials, used in significant amounts in ICEs and expected
to increase in use in EVs, is not always optimal. In some cases, this results in a lesser quality
of recyclates like aluminium and glass, in lower recovery of materials like copper and
aluminium due to losses to the steel fraction.

Market conditions for recyclates

The recycling of some of the materials contained in vehicles in significant (rubber in tyres) or
increasing amounts (see above, plastic and magnets due to electrification) can be considered
a loss of material when they are not recycled at EoL in sufficient quantities and thus hinders
circularity. In some cases, market failure may affect the likelihood of the recycling to improve.
In others, the current market situation may hinder the development of recycling technologies
as there is a lack in certainty regarding the market for secondary materials and this affects
investments in the further development of appropriate waste management. For example:

e For both plastics, the fluctuations in the prices of virgin materials create uncertainties as
to the future demand for recycled plastics. As waste operators are uncertain as to the
returns on investments in improving the recycling processes, the market supply of
recyclates form ELV origin remains low. Subsequently OEMs hesitate to use such
recyclates as they need a stable and sufficient supply in terms of amounts and quantities
for them to be considered in the design of a vehicle.

e For rubber, the level of recycling is currently only around 50%, however R&D of future
recycling technologies is not sufficiently advanced to be able to determine what types of
recycling could lead to high quality recyclates. As chemical recycling technologies are
also considered in this regard, the uncertainty as to their accreditation for recycling adds
to uncertainties. As explained in section 2.1.2.5.9, there are also a number of proposals
made by the ECHA which could affect the allowed content of PAHs in rubber granulate
(recyclate) or its future use altogether in the manufacture of certain goods due to its
potential to release microplastics. Such proposals add a further level of legal uncertainties
related to the potential use of recycled rubber granulate.

e Rare earth containing magnets which are increasingly used in vehicles due to
electrification of the fleet and the shift to EVs are currently not recycled. This is related
the fact that recycling capacities currently do not exist in the EU, however as such
components are currently not dismantled, the stock of magnets that could be recycled
also does not support the development of such capacities, and it is not clear when it will.
Nonetheless, REE are considered to be critical materials in terms of their supply, and the
fact that they are not recycled contributed to the dependency on primary materials that
are sourced from outside the EU.

2.1.3.2 Description of the problem drivers
Problem drivers with a nature of regulatory failures can be summarized as follows:

The ELVD does not address the design of vehicles in a way that is sufficient to facilitate the
waste management of ELVs:
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The definition for dismantling information in article 2(13) refers to “all information required
for the correct and environmentally sound treatment of end-of life vehicles”. The definition
does not require information to be made available in a harmonised way, resulting in
information on dismantling of parts for reuse being provided on multiple platforms (e.g.,
RMI) and OEMs providing different levels of detail in information they provide (e.g., in IDIS
where at least there is a single platform). Article 8(3 & 4) further requires dismantling
information to be made available that is needed by ATFs to comply with the ELVD
provisions with a view to achieving the 3R targets. It is also specified that appropriate
information concerning dismantling, storage and testing of components which can be
reused should be provided upon request. Whereas OEMs provide information on
components with depollution/dismantling obligations (annex | (3 & 4) free of charge
through IDIS, information relating to components which can be reused is only provided
through individual RMI platforms of the OEMs for varying costs. Lacking harmonisation
and in some cases, costs considered to be inappropriate result in some ATFs regarding
information as unavailable (particularly the smaller ones that treat a high variety of
vehicles of different OEMS) and decreasing the number of components reused.

Article 4(b) requires MS to promote vehicle design that facilitates the waste management
of vehicles, however, is too vague on the type of activities that this should result in.
Consequently, vehicle design may result in inclusion of materials or use of fastening and
assembly technologies that hinder reuse and recycling of ELVs.

Article 4(c) requires MS to promote the integration of an increasing quantity of recycled
materials, with a view to developing the market for such materials, however the provision
is vague and in result we see that the market for recycled content is not well developed
for all materials recycled form vehicles (e.qg., plastic and tyres where market failures hinder
the improvement of recycling technologies to begin with, but also materials with high
recycling quotas like steel and aluminium, where the quality of recyclates limit their
applicability in for use in vehicles.

The ELVD has a limited scope in regulating hazardous substances.

The general provisions in Article 4(1)(a) only focus on environmental impacts of
hazardous substances in vehicles, but the protection of human health should also be
covered there.

The ELVD since its publication in October 2000 only restricts four heavy metals (lead,
mercury, cadmium, or hexavalent chromium). Although additional restrictions of
substances are understood to be intended in principle, there are no provisions specifying
the process for the restriction of other substances. Consequently, additional substance
restrictions were not introduced under ELVD.

The provisions on dismantling information are not sufficient to achieve dismantling and
segregation of waste. As a consequence, insufficient information provided by vehicle
manufacturers to dismantlers on the presence and localisation of (hazardous) materials
hampers high-quality recycling.

The current rules on substances in vehicles are distributed over different legislation. These
refer to different criteria in relation to the prohibition of substances and derogations therefrom
and are based on different procedures for prohibiting new substances or for obtaining
derogations from existing prohibitions, creating inconsistencies and burden for stakeholders.

The current legislation of substances in vehicles may not address all substances that should
not be used in vehicles.

The scope of waste management operations as specified in the ELVD does not sufficiently
promote circularity:
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e The ELVD definition for recycling under Article 2(6) is not consistent with principles of
“end-of-waste” and “preparation for reuse” applied in other waste legislation and leads to
uncertainties as to the legal status of components processed for reuse, in particular as to
whether the shipment of such components is to be considered as shipment of a product
or of waste. The ELVD also does not define remanufacturing and remanufactured
components, here too creating leal uncertainties as to the legal status of such
components, e.g., when shipped.

e The definition of recycling in Article 2(7) of the ELV Directive has a lower ambition level
than the definition in other waste legislation and allows accounting for the recycling targets
with amounts of material that have been downcycled.

New technologies have emerged since the adoption of the ELVD. For example, the share of
electric vehicles is increasing on the market, related to the need to reduce emissions.
However, the composition of EVs differs from that of ICE vehicles and it is not clear whether
this could result in difficulties in achieving the 3R targets or if the current practices of ELV
waste management would be sufficient to treat the electric ELV in a manner appropriate to
support the circularity of the market and reduce the reliance of vehicle manufacture on primary
materials. This is in particular the case for aluminium, where an increased use of wrought
alloys is expected that at present would not be recycled to an equivalent quality. This is also
the case where non-recyclable materials are used in large quantities for weight reduction and
where this results in insufficient recycling at EoL. In this respect such technology
developments may result in some cases in conflicts between regulations, e.g., between the
need to reduce weight and energy consumption/km vs. the need to ensure recyclability at a
time when the use phase is the dominant phase for environmental impacts of vehicles.

The problem drivers with a nature of market failures can be summarized as follows:

The way that ELVD addresses the use of recycled content has not led to sufficient
developments in the market of secondary materials sourced form ELVs:

e Article 4(c) requires MS to promote the integration of an increasing quantity of recycled
materials, with a view to developing the market for such materials, however the provision
is vague and in result we see that the market for recycled content is not well developed
for all materials recycled from vehicles. For example, for plastic and tyres market failures
exist that hinder the improvement of recycling technologies to begin with. In areas where
materials used in vehicles are recycled to a high degree, such as steel and aluminium,
the quality of recyclates limit their applicability for use in vehicles and insofar limits the
level of circularity (closed loop).

e The 3R Type approval process is aimed at ensuring that vehicles placed on the EU market
can comply with the 3R targets. Vehicles have been placed on the market in the past
despite the containing large amounts of materials understood to have had a limited
recyclability (e.g., the BMW i3 and other vehicles making use of large volumes of
composites and/or of reinforced plastics. It is not clear whether the type approval process
of such vehicles showed their compliance with the 3R targets or not. However, OEMs
claim that use of such materials have a benefit during the use phase as they result in a
reduction in vehicle emissions. However, the current type approval process does specify
that in cases where the targets may not be met that derogations could be possible under
specific conditions. This could hinder the market entrance of vehicles that have significant
environmental benefits e.g., related to other than EoL phase, without it being reviewed
whether such benefits would set-off related costs of non-recyclables at EoL.

e The ELV does not provide a definition for remanufacturing and remanufactured
components, creating an unlevel playing field for remanufacturers that have different
practices regarding the scope of remanufacturing processes applied to a component, the
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conditions of warranty on the same component sourced from different remanufacturers.
This also affects the competitiveness of such components with reused ones and with new
ones.

Article 7 of the ELVD sets targets for reuse, recycling, and recovery of materials from
ELVs. The current reporting on the achievement of these targets is insufficient to allow a
comparison of the level of compliance in the various MS. Where MS have different
interpretations as to which fractions are to be accounted for towards reuse, recycling, and
recovery (e.g., backfilling) this results in an unfair playing field. As the provision of some
types of information is voluntary (e.g., level of reuse), for some aspects it is not possible
to obtain an overview whether the level of compliance is sufficient or not. Furthermore, as
MS report on the volumes of materials sent to recycling (e.g., inputs), the results do not
sufficiently reflect whether materials are recycled efficiently, i.e., with limited losses of
material. Finally, the cumulative reporting of reuse and recycling disincentivises waste
avoidance and re-use of components and materials, as achieving a minimum level of
reuse is not required, resulting in some ATFs not dismantling parts for reuse at all (e.g.,
Deloitte & ADEME (2019) report that over 300 ATFs in France did not dismantle parts for
reuse in 2017).

The environmentally favourable dismantling of components for re-use or recycling before
the shredding of ELVs is not profitable for many components. This can be related to the
market value of the component or material at hand or the level of logistic costs (for
example, glass is rarely recycled as the costs of dismantling and logistics are not set-off
by revenues from the sale of glass cullet to recyclers). The ELVD only requires removal
of materials or components in the few cases specified in annex | (3 & 4) and even then, it
is not always clear what level of recycling is considered sufficient to alleviate the necessity
of re-shredder dismantling. As results, ATFs only dismantle other materials and
components when this is anticipated to result in a profit. Furthermore, it is uncommon for
financing to compensate non-profitable activities is provided, e.g., through EPR schemes.
Consequently, the level of reuse of some components can be expected to be low and
recycling of some materials is carried out with losses in quality (e.g., glass aluminium) or
quantity (e.g., precious, and critical metals.

As the 3R targets and their reporting do not always promote the high-quality recycling of
materials, where post shredder treatment is not profitable and where the targets can be
complied with without advanced PST, capacities are not developed or not developed to
the level of the best available technology by all MS. In parallel, though some MS are
understood to have developed higher capacities than is required to accommodate their
own needs (e.g., NL), this does not ensure that the full potential of existing capacities is
realised.

The problem drivers with a nature of lacking enforcement can be summarized as
follows:

Article 7(4-5) requires the European Union to amend Directive 70/156/EEC so that the
type approval process ensures that vehicles put on the EU market are design so that they
can comply with the ELVD 3R targets and so that parts dismantled for reuse do not give
rise to environmental or safety hazards. This provision led to the introduction of the 3R
Directive and the related 3R type approval process. The process has a dynamic link to
the exemptions form substance prohibitions listed under Annex Il of the ELVD ad in such
it is considered that vehicles placed on the market comply with the ELV substance
prohibitions. Nonetheless, despite market surveillance requirements, exchange with type
approval authorities and type approval service provides clarifies that at least in some MS
states that are involved in 3R type approvals, there is no monitoring as to the effectiveness
of the type approval procedures and the level to which they indeed ensure that the 3R
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targets can be complied with by vehicles placed on the market. Consequently, at least in
a few cases (e.g., BMW i3) it seems that vehicles have been placed on the market with
large amounts of non-recyclable materials.

Article 6 requires facilities active in the treatment of ELVs to be authorised to do so and
sets minimum requirements to ensure the safe and environmentally sound operation of
such facilities (ATFs) as well as specifying how certain treatments should be performed.
The article requires MS to perform yearly inspections of such facilities, and to ensure that
facilities active in the specified treatment types confer to conditions and requirements.
However, illegal activities continue to be common, resulting for example in ELVs arriving
at ATFS after removal e.g., of the catalytic converter, and in sales of parts for reuse that
have been removed illegally. The enforcement is understood to be too low, and this results
in unfair competition and reduced financial stability for ATFs.

As part of the reporting stipulated in the ELVD, Article 6 of the annex of Commission
Decision 2005/293, requires MS to report to the Commission on results of shredder
campaigns that they perform to conclude on output of end-of-life vehicle streams of a
shredder. There is however no specification of how often such campaigns should be
carried out nor as to whether they should apply to all shredders in a MS or only to a sub-
set of these. In consequence, not many MS report on such activities and it is assumed
that shredder campaigns are not performed very often and possibly n some MS not at all.

2.1.3.3 Key players and affected population

The most relevant stakeholders affected include the following:

lllegal treatment facilities may not comply with the environmental standards and with ELV
obligations set for ATFs. This can lead to environmental pollution. However, as illegal
operators do not comply with various requirements, they have lower operational costs
than ATFs, creating an unfair playing field and affecting the economic vitality of ATFs.
This is in particular relevant in cases where the illegal operators remove components that
can retrieve profits (catalytic converter but also components for reuse) and then dump the
vehicle, resulting in ATFs being required to complete the vehicle waste management. A
similar case occurs when repair shops (legal and illegal) remove components for reuse
without the relevant authorisation and permits, or when vehicle owners engage in such
activities.

As it cannot be ensured that components are removed properly in the above cases, when
components are sold for reuse, this can end up having a negative impact on vehicle
owners who purchase components from unauthorised entities and have bad a bad
experience (i.e., component malfunction after a short period combined with lacking
guarantee). Subsequently this can affect the market for reuse (and thus again the ATFs
reuse business) when consumers get the impression that reused parts are unreliable.
Citizens (vehicle owners) may further have unnecessary costs when the repair of a vehicle
is performed through replacement of malfunctional components with new ones, as they
have not been informed of the alternative of using a reused or remanufactured
component.

ATFs have difficulties to comply with the depollution and removal requirements and to
achieve the reuse and recycling targets while remaining profitable. In particular, achieving
higher recycling rates or higher qualities of recyclate can depend on the dismantling and
separate recycling of some components. When such processes must be applied to fulfil
the 3R targets, this can affect the profitability of ATFs.

The non-removal of certain materials and parts from ELV may affect the quality of
recyclates that can be obtained from shredders, meaning a potential loss of materials or
material quality as well as possibly affecting the revenues of shredders. For example, the
non-removal of copper can affect the quality of steel scrap when not properly removed in
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subsequent advanced shredding or PST. The maintenance costs of shredding facilities
may increase when large amounts of glass or magnets are left in the vehicle hulk sent to
shredding.

e Recyclers could incur a loss in revenues when certain materials are not sufficiently
removed from scrap or when the level of PST does not allow sufficient separation of
certain fractions. This can be related to lower amounts of scrap made available for
recycling processes, but also to higher impurities in available scrap that impact the quality
of recyclates and thus also retrievable revenues.

e The presence of hazardous substances as impurities or at higher levels in ELV recyclates
may result in downcycling or in some cases even requiring disposal, indirectly meaning a
loss of potential secondary material and that more primary materials will need to be
extracted for use in new vehicles. The latter is often associated with energy costs and
environmental impacts and in some cases also leads to a higher dependency of the EU
on exports for supply of material resources.

2.1.3.4 Why should the EU act?

Remedying some of these problems is necessary in some cases to allow fulfiling the
objectives of EC policies like the Green Deal, the CEAP and the Sustainable Chemicals
Strategy, i.e., reducing the dependency on primary materials and increasing circularity as a
means of reducing green-house gas emissions, primary raw material extraction, biodiversity
loss and water consumption.

The lack of coherence of the 3R Directive with the ELV in some cases and the shortcoming
of the process of 3R Type approval result in vehicles being placed on the market that may
not comply with the 3R targets. In particular, the process does not ensure that vehicles are
designed to allow reuse of components, neither in terms of their dismantlability, e.g., when
their assembly makes the reuse of a component impossible as it cannot dismantled without
damage.

Furthermore, in relation to the problems described above, in many cases it is observed that
some MS have developed practices that support the waste management more successfully
than others. This leads to higher reuse and/or recycling rates in some cases, to recycling of
higher quality in others (e.g., glass), while also enabling ATFs to remain profitable in some
cases. Not adopting such practices at the EU level will lead to growing differences in the
implementation of the ELV among the MS and may also affect the profitability of ATFs over
time and lead to an uneven playing field (e.g., MS where backfilling is accounted for as
recycling as opposed to those where it is not, MS that require glass removal prior to
mechanical treatment where secondary glass also means higher dismantling costs, etc.).

The efforts towards the circular economy objectives in relation to reuse and recycling will
increase where the presence of hazardous substances in vehicles has a negative effect on
their waste management. Thus, managing and minimizing hazardous substances in vehicles
is at the same time a contribution to the objectives set out in the Sustainable Chemicals
Strategy for a toxic-free environment as well as for the Circular Economy. It is particularly
important to ensure that recycled materials can achieve requirements related to the content
of hazardous substances, in line with the Sustainable Chemicals Strategy which “sets out as
a principle that the same limit value for hazardous substances should apply for new and
recycled materials with derogations in only exceptional and justified cases”. While it is
acknowledged that the achievement of this objective depends on the availability of suitable
sorting and decontamination processes and whether, with these limitation, safe and fit-for-
purpose materials can be produced, it is expected that future EU activities in relation to
substances of concern in vehicles may contribute to achieving the above-named objectives.
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Taking the current ELVD as a baseline, it is expected that it does not contribute to a further
reduction of additional hazardous substances in vehicles. Although this has been reached by
restrictions under REACH, legal clarity needs to be established as to the legislation under
which the further substance restriction can be expected. Multiple legislations are more
burdensome to follow and comply with for stakeholders, in particular for SMEs and also for
MS authorities. Besides, multiple legislation can also result in inconsistencies in some cases.
In each exemption, ELVD, for example, refers to the continued validity of the exemption to
spare parts, whereas the availability of spare parts is addressed differently in REACH?33).

Generally speaking, for a long time, the EU has been the legislative body addressing
hazardous substances/substances of concerns. In consequence, regulation of hazardous
substances in vehicles is perceived a continuous task for the EU, especially against the
background of ongoing EU activities on other chemical legislations.

2.1.4 Which objective should be achieved?

The European Commission (2019) Green Deal generally refers to industry’s still being “too
‘linear’, and dependent on a throughput of new materials extracted, traded and processed
into goods, and finally disposed of as waste or emissions”. Promoting more circular business
models by linking design issues to end-of-life treatment, considering rules on mandatory
recycled content for certain materials of components, and improving recycling efficiency were
mentioned as a focus for the revision of the ELVD in the Circular Economy Action Plan
(European Commission 2020a). Various EU policies make clear that in order to solve the
problems detailed above, it is essential to Improve circularity in the design, production
and end-of-life treatment of vehicles. This is seen as the primary objective in common to
the above problems, which can be broken down into secondary objectives in relation to the
various life-cycle stages of a vehicle.

The design stage of a vehicle determines not just its functionality but also the materials and
components from which it is composed and how they are assembled in relation to each other.
Vehicle design has a significant effect not just on the use phase, but also on the end-of-life of
the vehicle, determining to a large extent what components and materials will be readily
dismantlable to allow their reuse and/or their recycling. Currently it is considered that the
design of vehicles does not sufficiently support their waste management at EoL, resulting in
the rate of reuse and high-quality recycling not reaching their full potential: OEMS apply
assembly techniques that make it harder to dismantle components and materials for reuse
and recycling. In some cases, this impression may be tied to insufficient data made available
on the composition, localisation, and dismantling method of components. In others it is due
to increased application of materials that hinder dismantling (and thus also reuse and
recycling) like glues and sealants or materials that are non-recyclable or for which the existing
recycling practices do not enable high quality recycling without the dismantling of certain
components.

Vehicle design will also affect the amounts of recycled content that can be integrated into a
vehicle as material specifications related to composition, grade of purity and performance
requirements will often determine whether certain secondary materials can be applied instead
of primary ones. This in turn affects the market demand for recycled materials and may
determine to what degree waste management operators are willing to invest to ensure a
supply of secondary materials in larger quantities or of higher materials grades and quality.
In this respect, the Green Deal specifies the need to develop legal requirements to boost the

8 In restrictions, spare parts should be addressed when relevant, since the restriction report addresses articles that were
placed on the market before entry into force and spare parts produced after that. For both, derogations can be considered.
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market of secondary raw materials with mandatory recycled content in the vehicle sector
(European Commission 2019). This is particularly relevant in cases where there is a market
failure that affects the relations of supply and demand of secondary materials, e.g., due to
fluctuation cost of primary ones. The first sub-objective thus relates to the design phase of a
vehicle and is aimed to “Improve design and production of vehicles to support reuse and
recycling”.

The ELVD is identified to contribute too little to the elimination and/or reduction of hazardous
substances in vehicles. Furthermore, the regulation of hazardous substances in vehicles is a
patchwork of different legislations, mainly including chemical legislation. In cases where the
use of hazardous substances in vehicles cannot be avoided, ELVD (nor other legislation like
the provision for notification to SCIP under the Waste Framework Directive) does not ensure
that recyclers have enough information on hazardous substances to allow depollution when
this can lead to an increase in recycling amounts and/or qualities. A second sub-objective is
thus to “Ensure elimination of hazardous substances in vehicles”, which is also related
to the design of vehicles. As such, it contributes to minimising the impact of end-of life vehicles
on the environment. The elimination of hazardous substances in vehicles is treated as a sub-
objective under the main objective 2, since a reduction of hazardous substances allows
increasing circularity, e.g., in relation to the recycled content, in relation to the prevention of
(hazardous) wastes or with regard to increasing the quality of recycled material.

Before a vehicle is placed on the market, it needs to be ensured that its composition, but also
the assembly of its parts will facilitate the reuse and recycling of the vehicle at reasonable
cost, respectively cost to be covered by the producers. This process is performed as a
compliance check through the 3R Directive. The 3R Directive currently does not effectively
ensure that the design of vehicles ensures that reuse of components is possible. Though it
considers the vehicle composition to decide of the 3R targets can be complied with, it does
not take into account material losses, thus considering a distorted picture of the recyclability
and recoverability of vehicles. In some cases, the use of certain materials in the vehicle may
further raise conflict between the use phase and the EoL phase, in terms of certain materials
having a high contribution to weight, and subsequently emissions, despite a high recyclability
and vice versa. The process of 3R type approval which ensures the compliance of the vehicle
with the targets on reuse, recycling and recovery must thus be able to strike a balance
between costs and benefits of certain materials throughout the life cycle of the vehicle when
conflicting interest may affect material choice. However, currently despite considering
whether a material is recyclable or not, there is no method to ensure that prioritisation of the
waste phase will not have adverse impact in the use phase.

At the end-of-life stage, the economic competitiveness of reuse, repair and high-quality
recycling of vehicles needs to be increased. Currently, there is unfair competition between
ATFs and repair and treatment operators not authorised to dismantle components for reuse.
Vehicle owners are also not sufficiently aware of the possibility of using reused components,
meaning that the demand is too low to support more dismantling for reuse. It is also important
to ensure that there is certainty as to the legal status of reuse or remanufactured components
to eliminate possible obstacles to reuse. In turn, an increase in the rate of reuse will mean
that less primary materials will be needed to manufacture new replacement components for
repair, contributing to the circularity of vehicles. To support circularity related to reused parts,
the third sib-objective is thus to “Increase the reuse and remanufacturing rates of parts
and components”.

Looking at the recycling of vehicles, though some materials are recycled at high quantities,
current treatment practices often compromise the quality of scrap and thus limit the
applicability of secondary materials in vehicle applications. In other cases, common treatment
sometimes leads to difficulties in the separation of material fractions after shredder operations
and thus limits the amounts of secondary material that can be generated and thus the market
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for such materials and their competitiveness with primary ones. The 3R targets of the ELVD
and in particular their monitoring does not incentivize high quality recycling and further affect
the circularity of vehicles. Thus, the fourth objective is to improve the recycling rates of
materials and components contained in cars.

The primary and secondary objectives are summarised in the following figure.

Figure 2-20 Objective No2 and related specific objectives

Objective 2: Improve circularity in
the design, production and end-of-
life treatment of vehicles

Specific Objective 2.1: Specific Objective 2.2:

Improve design and Ensure elimination of Specific Objective 2.3: Specific Objective ;.4:

production of vehicles to hazardous substances in Increase the reuse and Increase the rgcycllng

support reuse and vehicles remanufacturing rates of rates of materials and
recycling parts and components components

2.1.5 What are the measures to achieve the objective?

The following sections details a number of measures devised to increase the circularity of
vehicles. Different measures have been developed for each of the above objectives and feed
into the primary objective of circularity. To support some of these measures, it is also
necessary to develop the way that the EPR obligation is implemented for vehicles. These are
specified in 2.3.5 but are referenced where relevant.

An overview of the measures proposed, and the related specific objective follows.
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Figure 2-21 Measures addressing Objective 2: Improve circularity in the design,
production and end-of-life treatment of vehicles and its 4 specific objectives

Specific Objective 2.1:
Improve design and
production of vehicles to
support reuse and recycling

Specific Objective 2.2: Ensure
elimination of hazardous
substances in vehicles

Specific Objective 2.3:
Increase the reuse and
remanufacturing rates of parts
and components

Specific Objective 2.4: Increase
the recycling rates of materials
and components

a) OEM voluntary pledges campaign to increase circularity

b) EC non-binding guidelines on how to improve circularity in vehicles

c) Obligation for OEMs to develop and implement strategy for increasing the circularity of vehicles

d) Provisions for improving the relation between the 3R Type approval process and ELV waste
management performance

e) Option for OEMs to submit life cyle data as part of 3R type approval process

f) Obligatory reporting requirements on the use of materials that affect dismantling and recyclability
to faciltate idnetification of incompatible practices

g) Establishment of mandatory recycled content targets for materials used in cars

h) Obligatory due diligence for materials used in vehicles

i) Set out an obligation for OEMS to provide additional information on composition of cars

a) Restriction of substances in vehicles

b) Improved communication on hazardous substances in the automotive value chain

a) Clarify definition of re-use in the ELV Directive vs re-use and preparing for re-use in the Waste
Framework Directive

b) Introduce a definition of remanufacturing and specific provisions to support remanufacturing
c) Voluntary activities of OEMs and supply chain to promote application of reused/ remanufactured components

d) Voluntary activities of Member States to promote circularity

e) Establish provisions to support the market of used spare parts

f) Set up a separate (monitoring) target for re-use/preparation for re-use/remanufacturing (for some
parts or by weight compared to overall weight of ELV)

a) Align definition of “recycling” with the WFD
b) Making it mandatory to remove certain parts/components before shredding to encourage their recycling

c) Set material-specific recycling targets

D) Regulate shredder/post shredder facilities to ensure high quality/quantity of materials obtained for
recycling and to improve final treatment process

e) Increase (?) current recycling targets and/or ban disposal or landfilling of waste from ELVs

f) Revision of Commission Decision 2005/293/EC on the circularity aspects

Source Own illustration
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2.1.5.1 Measures to achieve specific objective 2.1: Improve
design and production of vehicles to support reuse and
recycling

2.1.5.1.1 21.a) OEM voluntary pledges campaign to
increase circularity

To motivate OEMs to increase circularity, the European Commission shall establish a
platform for holding campaigns where OEMs shall be invited to voluntarily commit to
improving the circularity of vehicles through changes in design and production. For this
purpose, the European Commission will target different areas where the circularity of vehicles
can be addressed and improved through design changes. In cooperation with the automotive
sector (producers, waste management), sector targets will be set for each of these areas,
also referring to a timeline for achieving the target. Subsequently, for each such area a
campaign will be launched inviting individual OEMs and their suppliers to commit to voluntary
actions that will contribute to achieving the mutual target.

This measure is proposed to be initiated at the EU for two reasons. First, development of
similar initiatives has been possible up till now at national level, however even if this is the
case, the contribution to circularity has not been sufficient. Furthermore, the OEMs are active
at European (and actually at global) level. Activity on a European basis will ensure that any
achievements apply to vehicles placed on the market in all MS.

At the initial phase, it is recommended to perform a survey for collecting information on the
current state of play. Individual operators (OEMS, suppliers, waste operators) will be asked
to participate by submitting confidential data. This data will be aggregated to establish the
current status of various circular practices ad to set targets for a mid-term timeline (e.g. five
years).

On this basis, campaigns will be held on the platform, inviting OEMs and suppliers to commit
(i.e., to pledge) to achieving a certain share of the mutual target within the five-year timeframe.

The following areas are to be targeted in this manner:

(i) Increase the rate of materials used in new vehicles, which are easy to re-use and
recycle: In this respect, materials are to be targeted that increase the durability of
parts (i.e., increasing potential for reuse) and/or that can be recycled at high
efficiency and with no or minimum loss in quality (i.e., no downcycling) with the
current capacities of the ELV waste management value chain. The ELV waste
operators shall be consulted for this purpose in the identification of relevant
materials and in the consideration of targets together with representatives of the
automotive manufacturing sector that can be achieved in the mid-term.

(i) Apply composite or materials for which no recycling/re-use is currently possible
only when justified from a life cycle perspective: Materials which have a negative
impact on the achievability of the ELV recycling targets shall be identified in
cooperation with the automotive producers and the respective waste management
sector. For such materials, the sector shall pledge to investigate impacts along the
life cycle, use such materials only where use benefits set-off EoL costs and to
provide funding for developing recycling capacities within a mid-term timeframe.

(iii) Increase the rate of recycled materials used in new vehicles: Together with the
automotive manufacturing sector the current amounts of recycled materials used
in the vehicle sector shall be established for e.g., steel, aluminium, copper, REE
magnets, plastic (specific polymers), glass, rubber. For each of these materials,
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targets (sector amounts) for the mid-term shall be considered and set for
increasing the amount of recycled content in vehicles.

(iv) Develop remanufacturing as part of their production process: OEMs and their
suppliers shall be asked to report on the current level of use of remanufactured
parts in the production of new vehicles and of “as good as new” spare parts. A
target shall be set to increase the use of remanufactured parts, identifying specific
components where the potential for remanufacturing is high and mainly depends
on the level of demand. OEMs and their suppliers will commit to apply a larger
share of remanufactured parts instead of new parts for repair but also in the
assembly of new vehicles.

At the end of the five years, economic operators that have made a pledge will be asked to
report on its implementation. On this basis it shall be elicited to what degree the set targets
were achieved. If this practice results in a significant achievement of the set targets, new
campaigns shall be considered and performed on a routine basis. In areas where the
campaigns do not lead to significant results, the EC shall take action to introduce the
obligatory measures, in the legislation in which appropriate, i.e., under the ELVD, the 3RD or
both.

Expected outcome: though stakeholders could be expected to participate in the pledge
campaigns, there is a risk that only some OEMs would actually make pledges that are beyond
what they are already doing (frontrunners and potentially a few additional OEMSs). In that
sense, there is a risk that this measure would not reach all OEMs, nor the majority, leading
only partial improvements in circularity. A further risk is that unless the EC (and possibly other
actors of the sector like waste operators) promote such campaigns on a routine basis (e.g.,
every few years) that the impact shall only occur in the first years and afterwards subside,
again leading to only partial improvements. Furthermore, the measure provides insufficient
confidence that key specific objectives will be achieved, this is particularly the case for item i
and iii due to the complex nature of economic impacts.

21.5.1.2 21.b) EC non-binding guidelines on how to
improve circularity in vehicles

The Commission will develop and publish a document with recommendations on best
practices for improving the circularity of vehicles. Due to the relevance of circularity to
environmental performance, it is proposed to develop a document of Best Environmental
Management Practices (BEMP) with focus on establishing circularity in the automotive sector.
The document shall be developed based on consultation with frontrunners in the sector as to
their circularity practices. It shall be developed in a similar format to EU Eco-Management
and Audit Scheme (EMAS) BEMP documents, explaining the relevant actions, their expected
achievements, expected relation of costs and benefits of the action, potential cross-media
affects to be avoided, benchmarks, etc. The document shall be adopted as a non-binding
guideline for improving circular design and production of vehicles and shall be updated from
time to time according to technical and scientific progress. The document should focus on:

e Design practices that support dismantling (through shortened dismantling time, increased
dismantlability with common ATF tools, avoidance of damage to component removed or
its surroundings),

e Design practices that support high quality recycling (through the use or avoidance of
certain materials or the mass of materials used in parts that are commonly removed prior
to shredding),

e Environmental management practices that encourage exchange of information between
designers and dismantling facilities.
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A few existing studies prepared by JRC8* could provide a starting point for such guidelines.

Expected outcome: Similar guidance documents like EMAS exist for other sectors, however
it is not clear to what degree they are actually applied and thus also not to what degree they
lead to benefits. The understanding that the development of such guidelines could be a
lengthy process, requiring involvement of various stakeholders also means that any impacts
to derive will incur somewhat in delay. Though this measure could support more
communication between manufacturing and waste management sectors, considered a
benefit, the range of its actual impacts remains unclear, and it is therefore assumed to be less
effective than other proposed measures.

2.1.51.3 2.1.c) Obligation for OEMs to develop and
implement a circularity strategy for increasing the
circularity of vehicles

As explained in section 2.1.2.1.3, Article 6(3) of the 3R Directive currently requires
manufacturers to “recommend a strategy to ensure dismantling, reuse of component parts,
recycling and recovery of materials [...]". The consultants understand “to ensure dismantling,
reuse of component parts, recycling and recovery of materials” to mean that on the one side
there needs to be a strategy for vehicles to be designed in a way that supports the dismantling
of certain components and on the other side, also a strategy for developing methods for
dismantling that ensures that reuse and recycling can take place at the ATF in an
economically feasible way. However, in practice, even if strategies refer to design for
dismantling, they do not include detailed information.

Article 6(5) clarifies that competent bodies acting in the name of Type approval authorities
and issuing a Certificate of compliance for a manufacturer, need to “[...] describe the strategy
recommended by the manufacturer [...]". Annex I(8) of the 3R Directive further requires that
Type approval authorities checking the 3R calculation in a type approval submission “shall
ensure that the data presentation form referred to in point 2 [the completed Annex A to
standard ISO 22628: 2002] is coherent with the recommended strategy annexed to the
certificate of compliance referred to in Article 6(1) of this Directive.” Though the latter article
seems to clarify that the strategy needs to apply at least in part at vehicle level, according to
stakeholders (Stellantis 2022; VW/Porsche 2022) strategies developed by OEMs in this
respect are quite general. OEMs explain that the information provided in such strategies on
the dismantling of vehicle components at EoL is different from dismantling information
provided to IDIS and quite general in nature. However, the information provided to IDIS only
concerns components addressed under Annex | (3 & 4) of the ELVD and in consequence
dismantling of other materials and components is not always economically feasible and thus
not necessarily performed. This affects the level of circularity of vehicles. To increase the
circularity of vehicles further, it is thus proposed to require OEMs to develop a more detailed
circularity strategy. This is proposed to replace the current 3R Directive Article 6(3) provision
to improve compliance. Alternatively, it could be included as a separate strategy in either of
the two legislations.

Taking consideration of the general objective of vehicle circularity and of other measures
proposed in this study, the strategy addressed in this measure should include both elements
regarding the OEMs strategy for increasing the circularity of its vehicle fleet in the mid- to
long-term (5-10 years) and details on actions planned in the short term in specific vehicle

84 JRC Report (2020): Sustainable use of Materials through Automotive Remanufacturing to boost resource efficiency in the
road Transport system (SMART); JRC /2917) report: Best Environmental Management Practice for the Car Manufacturing
Sector
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types to be submitted for type approval over the next two years. In this way, the strategy
would both set commitments for future development of vehicle models by the OEM, while also
already showing the first steps of implementation in vehicles to be type approved in the short
term. This is of relevance as in some cases, strategic development can no longer take place
at the level an already type approved vehicle, as changes to its assembly and composition
would require the type approval to be revised. This is for example the case for any
commitments to increase the use of recycled content. The OEM can commit to increase the
level over a period of time, but once a vehicle is type approved, the level is assumed to remain
constant in any vehicles put on the market covered by the specific type approval. In some
cases, however strategic development would require ensuring or at least promote that certain
things take place at EoL. For example, if non-recyclables are to be used in large amounts in
a vehicle type proposed for type approval, the OEM should have a strategy in place to
promote that at EoL of the respective vehicles, recycling capacities will have developed to
ensure that the 3R targets can be met. In such cases, detail at vehicle level is relevant as to
the use of such materials, however proposing steps that promote the development of
recycling capacities is to be addressed at general fleet level, also as some materials may be
used in multiple vehicle types. The following thus outlines an OEM circularity strategy referring
to minimum information requirements at both the level of the vehicle fleet and at the level of
single vehicle types.

A provision shall be included in the future legislation on 3R Type approval, requiring OEMs
to develop and implement a strategy for increasing the circularity of their vehicles. The
strategy is to be submitted every two years to the 3R Type approval authority/ies in the MS
in which the OEM performs the type approval of its vehicle types and to the competent body
nominated by the MS to perform the preliminary assessment of the manufacturer, its
extension of validity or renewal. Insofar, the strategy shall be checked by the competent body
bi-annually as part of the preliminary assessment and the revision of the subsequently issued
certificate of compliance. Additionally, the 3R Type approval authority shall ensure that the
information submitted for the type approval of a vehicle type is in line with both the general
strategy and with specific strategy detailed for that specific vehicle type in the strategy.

The strategy proposed here will need to be developed generally for the vehicle fleet of the
OEM and specifically for all vehicle types approved in the two years prior to its submission,
in relation to minimum information requirements specified in annex to the type approval
legislation. The annex could be updated from time to time, should the need arise to adapt the
requirements in scope and/or in ambition. It shall be obligatory to submit the first strategy
within 2 years of the entry into force of the legislation and to update it every 2 years.

The provision shall refer to an Annex, detailing minimum information requirements to be
addressed in the strategy. The Commission shall initiate a revision of the information
requirement annex in any case that provisions, in the ELVD and/or in the 3R Directive,
affecting vehicle design are changed in a way that would require an update of the valid
information requirements in scope and or ambition level In the updating of their strategies,
OEMs will need to consider any amendments included in the Annex up to 12 months prior to
publication of the strategy as to the minimum information requirements. The following
requirements are proposed to be included in the first information requirement annex:

Elements to be addressed in the OEM “Strategy for increasing the circularity of vehicles” (at
vehicle fleet level as a general strategy:

e General considerations on the composition of vehicles for increasing the share of
recyclable materials. As a minimum OEMs shall explain the criteria and methods that they
apply to consider whether to use materials with low recyclability (or unestablished
recycling). This shall include explanation of methods applied to compare environmental
impacts related to such material in the various vehicle life cycle phases (e.g., life cycle or
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carbon footprint balance validation methods). Strategies shall also be detailed application
of which ensures that components composed of such materials can be separated from
the waste fraction at EoL to avoid contamination of other fractions, i.e., dismantling
consideration for components or available treatment technologies that ensure separation
and sorting of such materials from shredded fractions.

General considerations on the composition of vehicles for increasing the share of recycled
content used in vehicles. As a minimum, in the first strategy document, OEMs shall report
on the total amount of recyclables used in the construction of their vehicles, how this is
allocated between various materials and example components where such materials
have been introduced. In addition, OEMs shall set a target for the next 5 years as to the
increase in use of recycled materials that is planned in their vehicle fleet. Values referred
to shall reflect an average for the vehicles to be placed on the market by an OEM in the
next 5 years and not the “best in class” in this respect in their product portfolio,
Considerations on the assembly and dismantling of vehicles that support the removal of
vehicle components and materials and facilitate reuse and/or high-quality recycling. As a
minimum, OEMSs shall report on changes that they have introduced in their vehicle design
in the last 3 years to promote dismantling of material components with a high potential for
reuse and or for improved recycling (quality or quantity) when removed prior to
mechanical treatment processes. This should include as minimum detail on components
for which dismantling obligations exist (see related measure in section 2.1.5.4.2) or for
which ATFs have reporting obligations on reuse (see related measure in section
2.1.5.3.6). OEMs shall also be required to report on how they ensure that such information
reaches ATFs and what feedback mechanisms they have introduced to allow input of
such stakeholders to flow back into the considerations of their vehicle design.

Furthermore, elements to be addressed in the first version of the OEM “Strategy for increasing
the circularity of vehicles” shall include planned actions at the level of vehicle types to be
approved in the following two years in relation to the following aspects:

General considerations on the composition of vehicles for increasing the share of
recyclable materials: OEMS shall be required to declare for which models to be type
approved in the next 2 years, more than 10 kg of materials will be used for which recycling
capacities do not exist at the time of type approval. In addition, OEMs shall be required to
detail how they intend to promote the recycling of such materials within 7 years of market
entry of the respective type approved vehicles.

General considerations on the composition of vehicles for increasing the share of recycled
content used in vehicles: For each vehicle type planned to be type approved in the next
two years, OEMS shall detail the minimum rate of recycled content used in the vehicle
type in general and the specific rate of recycled content used for any material for which
obligatory recycled content targets have been introduced under the ELV legislation.
Considerations on the assembly and dismantling of vehicles that support the removal of
vehicle components and materials and facilitate reuse and/or high-quality recycling: As a
minimum, OEMSs shall detail practices applied in vehicle types to be approved in the next
two years to support the economically feasible dismantling of components for which
dismantling obligations exist (see related measure in section 2.1.5.4.2) or for which ATFs
have reporting obligations on reuse (see related measure in section 2.1.5.3.6).

Expected outcome: It is assumed that this measure could lead to benefits over time, as on

one side it shall become more apparent what practices OEMs apply to improve circularity and
shall drive OEMs to improve performance over time and on the other side it should improve
the understanding of type approval authorities of the relation between material composition
and component assembly and the role that these two aspects play in achieving the 3R targets.
The minimum information requirements shall allow ensuring that aspects are addressed for
which provisions have been introduced, like recycled content targets or provisions to ensure
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recyclability of non-recyclables. In these cases, the strategy shall serve as a type of
declaration of conformity. In other cases, reporting on minimum level and existing practices
and strategies shall allow a better understanding of OEM efforts towards circularity applied
on a voluntary basis. In other words, though the strategy would be obligatory, it has a high
level of flexibility for implementation in terms of definition of information requirements and
subsequently how OEMs prioritise certain aspects over others (or certain materials). This
could lead to a more efficient implementation for OEMs in terms of the proportion between
investment in actual improvements of vehicles and benefits in circularity that this results in.

2.1.5.1.4 2.1.d) Provisions for improving the relation
between the 3R Type approval process and ELV
waste management performance.

Declarations on fulfiiment of the reuse, recycling, and recovery (3R) targets submitted by
vehicle manufacturers and checked by approval authorities (through the technical
services/competent bodies) as part of the 3R Type Approval process do not always reflect
the achievable rates of the 3Rs at end-of-life. To address shortcomings and to further facilitate
waste management in achieving the targets, changes are to be introduced in the process.
These shall address how to take into consideration limitations in the predictability of treatment
for certain materials at end-of-life with the objective that results of the 3R calculation
performed as part of the 3R type approval process are closer to the actual level of reuse,
recycling and recovery that is achievable at the vehicle’s EoL. Additionally, information
requirements shall be introduced into the 3R Type approval application® for data needed for
developing fee modulation as part of EPR schemes and for data that must be made
accessible to waste management operators (see data accessibility obligations under measure
2.1.iin section 0) to facilitate waste management.

The following requirements are to be introduced into the 3R Type approval (regardless of
whether it remains an individual legislation or whether it is merged into the future legislation
for ELVs). Requirements are to be introduced in a way that will allow possible updates from
time to time to align with technical progress (e.g., in an annex or through a delegated act):

¢ In the calculation of the potential reusability and recyclability of materials:

o The recyclability rate (Reyc) calculation is to be revised, introducing additional elements
to those required under the ISO Standard 22628 EN, as it is not clear if the EC could
initiate and successfully change the 1SO standard®. The following is to be required of
the calculation: To be considered recyclable, a component part or material shall be
linked to a proven recycling technology:

» For materials for which recycling capacities of ELV fractions are established
(Technology Readiness Level of 8 and above) at the time of the Type Approval
submission, the material will be considered 100% recyclable except in the
following cases:

8 Alternatively, and as far as not feasible to introduce it under the 3R type approval, such monitoring might also be established
under EPR Regime.

8|SO Standard 22628 EN is an international standard. It is also applied, e.g., for the international type approval process
which could adopt EC 3R Type approval changes but may also remain unchanged. Should it the ISO standard not be
revisable to accommodate changes to the 3R Type approval, the calculation method could be kept, adding to the level of
detail that needs to be included in the calculation for example through an annex. This is understood to still be in line with the
general calculation method given in the ISO standard.
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o The recyclability of tyres is to be calculated as 50% of the tyre weight to
reflect material losses during use and the actual level of recycling currently
achievable.

o Values could be specified in the future for additional materials where there is
evidence that process inefficiencies result in an actual recycling efficiency
which is significantly below 100%.

=  Where recycling capacities are not yet established for ELV fractions:
o 0% will be considered, where recycling technologies are at a TRL < 4;
o 50% will be considered where recycling technologies are at a TRL of 4-5; and
o 80% will be considered where recycling technologies are at a TRL of 6-7.
o In the specification of reusability and recyclability of materials and components
removed at the dismantling stage (mD), the calculation will include a break down into
components and materials that can be dismantled to be reused, remanufactured
and/or recycled:
= Components that can potentially be reused or remanufactured: as a minimum all
components specified under ELVD Annex | (4) and/or in the list of components for
which dismantling method and time must be provided to the EPR scheme (see
details under Section 0 and Section 0) are to be listed, specifying for each: the
weight, the composition, the dismantling method (fastening technology + proven
dismantling technology®’) and the dismantling time

= Components that can be dismantled and recycled separately to achieve higher
recycling qualities or quantities: as a minimum all components and materials
specified under Annex | (4) will be included in this list, specifying for each: the
weight, the composition, the material composition, the proven dismantling
technology (see footnote 87) and the dismantling time.

o In the case that the calculation shows that the RRR targets cannot be achieved, the
type approval will be declined, unless life cycle data (carbon footprint data) submitted
as part of the 3R Type approval application shows that the use of materials with a TRL
below 8 contributes to a decrease in impacts in the use-phase that sets-off
environmental losses of these materials in the waste phase. This is further detailed
under measure 2.1.e under Section 2.1.5.1.5)

e The 3R Type Approval shall cover all stages of multi-stage vehicles type approval (e.g.,

N1, trucks, caravan):

o The OEM shall be responsible for the 3R Type Approval of the base vehicle and any
further components that are part of the vehicle that the OEM intends to put on the
market.

o Any economic operator that intends to put an altered base vehicle (that has been 3R
type approved by an OEM) on the market, will be obliged to submit a 3R Type
Approval for all alterations of the vehicle (components and parts integrated and or
attached to the vehicle and any changes made in the base vehicle). 3R Type approval
of all stages of the vehicle to be put on the market shall be a condition to the type
approval of a vehicle based on Regulation 2018/858/EU.

To support the enforcement of the 3R Type approval, and in particular the technical know-
how of 3R Type approval authorities, the Commission will have dismantling and shredding
tests performed for at least 5 vehicle types approved in that year (1 vehicle of each type).

87 SO Standard 22628 EN specifies criteria for the consideration whether a component is to be considered as “reusable”
and/or “recyclable”. These include among others the fastening technology and the proven dismantling method for reusable
components and the proven dismantling technology for recyclable parts. It is thus assumed that for such aspects, where lists
of proven technologies are not mutual, that a common understanding of these exists and could be used as a basis for
updating.
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Two alternatives are envisioned here in terms of how such tests could be performed and in
relation to what stage of type approval.

Alternative 1:

o

Every year, five vehicle types newly placed on the market will be selected to be
dismantled and shredded. A single vehicle of each type will be submitted to this
exercise. This could be performed by the Joint Research Centre or through an
external contractor.

The test will document the dismantling of each vehicle and analyse the information
to estimate the achievability of the 3R targets at EoL. For this purpose, the party
shall apply methods specified in the type approval submission for the dismantling of
components. Tools specified in such information shall only be applied if they are
tools commonly used by ATFs. The party performing the test will document the parts
dismantled (time of dismantling, tools used to support the task, composition of part).
On this basis, the party will then estimate the probable route of treatment of each
component dismantled.

To estimate the route of treatment for the remaining vehicle, it will then be sent to a
shredding facility that will be required to provide data as to the route of treatment of
resulting fractions (for each material, the amounts sent to recycling, material losses,
and amounts of resulting recyclables, amounts sent to energy recovery or other
recovery, and amounts landfilled).

On the basis of all collected data, and comparison with the type approval data, the
party will estimate the accuracy of the submission. This will be performed also in
relation to different scenarios of the waste management in the MS in which the
vehicle is being dismantled — i.e. low/moderate/high share of dismantling combined
with different levels of shredding and PST).

A report documenting the annual results of dismantling tests will be shared with 3R
Type Approval authorities to support their knowhow. It shall include references to
each of the vehicle cases and where possible recommendations as to how to
critically review the 3R type approval submission or proposals for its further
improvement. In cases where the results will show that the Type Approval was
wrongly approved, the certificate will be withdrawn.

Alternative 2 for dismantling and shredding tests:

o

As part of the type approval of a vehicle type, OEMs shall be required to have a
dismantling and shredding test performed for 1 vehicle per each vehicle type to be
approved. Results of the test shall be submitted to the type approval authority together
with the type approval application. The test is to be performed by an independent ATF
(which does not have other contractual relations with the OEM and which services
vehicles of multiple types and brands) and is to be supervised and documented by a
type approval service provider.

The performing ATF will dismantle the vehicle based on methods prescribed for
dismantling of components and materials specified by the OEM in the type approval
application and shall record the time of dismantling needed for each component.
Where methods are not specified, common practice dismantling methods shall be
applied, specifying times for any additional components and materials for depollution
or removal obligations exist under ELVD Annex I(3 & 4). For components that have
been dismantled, the ATF shall consider the revenue that it could expect to retrieve
e.g., from components sold for reuse or from parts sent to separate recycling and shall
specify components for which it considers that the dismantling method prescribed |
snot economically feasible.

To estimate the route of treatment for the remaining vehicle, it will then be sent to a
shredding facility that will be required to provide data as to the route of treatment of
resulting fractions (for each material, the amounts sent to recycling, material losses,
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and amounts of resulting recyclables, amounts sent to energy recovery or other
recovery, and amounts landfilled). Should the dismantling and shredding test data
show that the dismantling of a certain component is not economically feasible, such
data shall be passed to the EPR scheme to feed into future fee modulation.

It is probable that at the time of type approval, that OEMS have only produced prototype
versions of the vehicle as mass production will have not yet started. This results in some
advantages and disadvantages for each of the alternatives proposed above. Alternative A
has the advantage that the dismantling test is performed on a vehicle that is already produced
in series production and could thus be more accurate in terms of results. However, if through
this test, it shall be discovered that the vehicle actually does not comply with the 3R Type
approval, the type approval would have to be withdrawn and all vehicles placed on the market
recalled, at high costs. Alternative B performs the test prior to the type approval. Should
limitations to the type approval be identified, it would not be approved, prior to the vehicle
reaching mass production, saving respective costs. Nonetheless, at this stage, a prototype of
a vehicle may be less representative of the actual vehicle, with the consequence that the type
approval may still result in vehicles placed on the market that are not optimal in terms of
dismantling and fulfiiment of the 3R targets. Nonetheless, this option would support the
provision of test based dismantling times of specific components to be considered in EPR fee
modulation, which may be more representative than times that the OEM would provide
independently.

Expected outcomes: The method proposed for revising the calculation of the 3Rs in the
respective Type Approval process is expected to allow better control of the actual recyclability
of vehicles, particularly considering the increasing trend towards use of light-weight materials.
The combination of a lower recycling value in the calculation of materials for which recycling
is not established with the option of providing LCA data to justify the use of such materials
when it hampers waste management is assumed to provide more flexibility for the
development of innovative materials. In parallel it is to ensure that vehicles that make use of
such materials without an actual reduction of emissions or fuel/electricity consumption during
the use phase are denied market access. Though the new calculation differs from the current
one, the main additional burden for OEMs is expected in relation to the provision of more
detailed data on components and, in cases where it applies, life cycle data. However, the
provision of dismantling methods and times for components is assumed to allow a better
integration of the reuse objective, without requiring OEMs to forecast which parts will be
reused in practice. This will increase the availability of information on dismantling of
components with a reuse and/or recycling potential and could support such practices in the
future. Provision of life cycle data will turn the process of compliance checking for such
materials into a black and white decision and is considered to ensure that the use of non-
recyclable materials in large quantities will be limited to cases where this reduces the total
negative environmental impacts of a vehicle despite higher impacts at EoL. In this sense, the
measure is expected to facilitate ELV waste management and may also increase the use of
recyclable materials in vehicles.

The main concern of this measure is that any changes to the 3R Type Approval process may
affect the coherence with the international UN ECE Regulation 133 and transboundary
movements of vehicles between the EU and other countries. This could require a withdraw
from this Regulation and have consequences for vehicles that were formally considered to
comply with the EU legislation on 3R Type Approval though approved elsewhere. Extending
the scope of the 3R Type Approval beyond the base-vehicle stage to multi-stage vehicles is
expected to create a significant burden for economic operators that are involved with the
manufacture of multi-stage vehicles and who have up till now only been involved in the
general Type Approval process. Such operators include many SMEs which may be affected
more heavily. In parallel, it is not clear how many multi-stage vehicles are put on the market

114



STUDY TO SUPPORT THE IMPACT ASSESSMENT
FOR THE REVIEW OF DIRECTIVE 2000/53/EC ON END-OF-LIFE VEHICLES

in large series, i.e., market volumes that would not be excluded anyway from the 3R Type
Approval due to Article 3(c)® of Directive 2005/64/EC on the 3R Type approval. The
combination of these aspects could mean that impacts for various actors and for the
environment could differ for various vehicle categories.

It is hard to anticipate whether the obligatory dismantling and shredding tests will actually lead
to an increase in the knowhow of the type-approval authorities and facilitate the identification
of vehicles that will not comply with the 3R targets and for which a type approval may not be
justified. As only 5 model vehicles will be dismantled per year, it could be that any
improvements to the type approval process and to the vehicles that make it to market will be
very gradual in development, making for a more modest contribution to increased circularity.

2.1.5.1.5 2.1.e) Option for OEMs to submit life cycle data as
part of the 3R type approval process to justify the
use of materials where recycling is not vyet
established

Article 7 of Regulation 2019/631/EU® on CO2 emission performance standards for new
vehicles requires the Commission to evaluate the possibility of developing a common
methodology for the assessment and the consistent data reporting of the full life-cycle CO2
emissions of certain vehicles placed on the Union market at latest by 2023. The Commission
is considering the development of such proposals; however, this is expected to mainly focus
on vehicle CO2 emissions. In a study performed in this context, reference to the EoL mainly
refers to battery related aspects.

In parallel, it is however observed that certain materials that are hard to recycle are applied
in vehicles to generate environmental benefits during the use phase, however it is not always
clear if such benefits indeed justify the impacts on the EoL of vehicles.

The intention of this measure is to enable the use of life cycle data as evidence in the 3R
Type approval process to justify the use of non-recyclable materials at the time a vehicle is
POM. Such data could support a future 3R Type Approval where the use of certain materials
hinders waste management but also results in a significant reduction in environmental impact
during the use phase which compensates for not achieving the recycling targets at EoL. To
ensure that life cycle data for different vehicles is comparable, a standardised method for the
calculation and compilation of such information would need to be developed. This could be
developed as Product Environmental Footprint (PEF) rules for vehicles that would need to be
applied for preparing self-declarations for submission at the type-approval stage or as a
guidance document. The development of an LCA method that may be pursued under
Regulation 2019/631/EU could also include elements addressing non-recyclable materials at
EolL, to make sure that when the method is followed, resulting data can be used in all cases
of EU legislation that requires provision of life cycle data. The focus is expected to be on
comparisons between costs and benefits related to the use of a specific material in the use
phase and EoL phase (though manufacturing should not be excluded). Though currently it
would be sufficient for a comparison to be performed based on a total carbon footprint (CO»
equivalents), in the future, as the market advances towards a larger share of renewables in

8 |nitially based on Directive 70/156/EEC, vehicles produced in small series is considered to apply in cases where less than
500 (M1, N1, O1 and O2 vehicles) or 250 vehicles (other types of motor vehicles and trailers except mobile cranes for which
20 vehicles applies) are to be put in the market in a MS an can thus be exempted from the Type Approval process.

8 Regulation (EU) 2019/631 of the European Parliament and of the Council of 17 April 2019 setting CO2 emission
performance standards for new passenger cars and for new light commercial vehicles. This aspect is also addressed for
trucks under Regulation 2019/1242.
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the energy mix, it will become more relevant to focus on energy consumption as the weight
of emissions decreases as will the consumption of fuel.

It is assumed that at least two years would be needed to develop PEF rules or a guidance for
vehicles and possibly longer. OEMs would be consulted with as part of the development
process and are understood to be in the position of contributing to this process, seeing as
many OEMs already use life-cycle-analysis to model the environmental performance of new
vehicles. This shall also allow time for training type approval authorities so that in the case of
submission of such data, the way that it is reviewed by authorities is harmonised across all
MS.

After the publication of the PEF rules or guidance, a transition period shall be provided, after
which 3R type approval (and POM) of vehicles that are expected not to fulfil the 3R targets
(3R Type Approval calculation) shall be conditioned with the submission of life cycle data that
shows that such materials provide significant environmental benefits that outweigh their
environmental costs.

Type approval authorities will need to critically review the life cycle data as part of the 3R
Type Approval process and to consider if it can be considered as sufficient justification for an
approval. This should allow consideration of how vehicles placed on the market using non-
recyclable material may affect the achievement of targets when they become ELVs and are
brought for treatment to an ATF. Vehicles could either be denied market access (Type
Approval) when the life cycle data does not support the finding that environmental benefits of
the material outweigh its environmental costs. An alternative could also be to require OEMs
to take-back such fractions and ensure their reuse or recycling as a condition to Type
Approval.

Expected outcome: A condition to the implementation of this measure is the development of
a method for preforming comparisons of life cycle data in cases where there are non-
recyclables that hinder achievement of the reuse and recycling targets. In this sense, any
impacts that are to incur will only be expected after a transition period goes by that allows the
development of such a methodology. It shall probably also be necessary to train Type
Approval authorities so that they know how to review such data critically, which would be
essential for the measure to have an effect. Though it could be said that requiring OEMs to
provide life cycle data in such cases could add to the burden of the type approval process, it
can be understood that many OEMs already perform LCAs of their vehicles as a whole or of
specific components for internal use. In this sense, it is assumed that developing such
ongoing efforts for use as part of the 3R Type Approval should be feasible. Furthermore, as
the measure is suggested as an option for proving the benefits of using non-recyclable
materials in cases that could otherwise result in the 3R Type Approval being denied, it is
assumed that OEMs would only make use of this option when they are convinced that the
use of the material is indeed justified due to benefits it provides during use.

2.1.5.1.6 2.1.f) Obligatory reporting requirements on the use
of materials that affect dismantling and recyclability
to facilitate identification of incompatible practices

The presence of certain materials in shredded fractions can hinder the recycling of certain
materials, limit the quality of recycled ones, or hinder the achievement of the 3R targets. The
way that a part of a material is assembled in a component or in the vehicle also affects the
potential for repair, reuse, and recycling. Obligations are thus to be included in the Directive
to promote the use of materials, components and parts that facilitate repair, re-use,
remanufacture and/ or recycling and to discourage the use of those that hinder such
operations. It is observed that the use of a specific material and/or fastening technique in the
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assembly of one component may be beneficial (or at least not harmful) but that it can hinder
reuse and recycling in other cases. Thus, rather than prohibiting the use of certain
components, materials or techniques, the focus would be on developing a feedback
mechanism that ensures that information on how certain design elements affect EoL is
communicated and integrated into the design process. To this end, feedback is to be
facilitated both between different departments of an OEM (designers of the model and its
components and those dealing with type approval or performing internal dismantling tests)
and between OEMs and waste management operators.

OEMs would be required to report every few years on:

e materials and fastening or assembly techniques that have been included in vehicle
designs,

e the feedback mechanisms applied to raise awareness of waste management operators
as to the need to apply certain methods or to use certain tools to achieve suitable
dismantling of components for reuse or for separate (pre-shredder) recycling (e.g.,
training, provision for data as to material composition, method of dismantling etc. in IDIS
or in similar platforms.

e the feedback mechanisms (internal and external) established to learn about the
experience with such parts during the EoL phase (e.g., dismantling tests performed
internally when a model is introduced to market or in relation with type approval as well
as actual experience with vehicles at EoL),

e asummary of the input that has been collected through such feedback mechanisms in
the reporting period and how these have been applied in decisions about vehicle design
and use of certain materials or fastening and assembly technique. This should also
include conclusions as to materials and assembly/fastening techniques that will no
longer be used or that will only be applied when certain conditions apply.

Expected outcome: This measure is expected to facilitate more feedback between the design
and EoL stage of vehicles with a view to allowing quicker identification of methods that hinder
reuse and recycling and those that do not. Though it can be assumed that some OEMs may
be more advanced in such practices (at least internally or at regional level), input from waste
management stakeholders suggests that for the most part, there is still insufficient exchange
with waste operators. This refers both to cases where the latter conclude that certain materials
or techniques hinder waste management but also cases where OEMs make efforts towards
dismantling to which waste operators remain largely unaware. The first stages of
implementation require rather to establish a feedback mechanism that allows information
flows in both directions and that ensures that information is used to improve design (or to
improve EoL activities). Establishing such a system may not lead to benefits in the short term
but is rather expected to allow progressive improvements, first mainly in communication but
later on leading to design changes and improved reuse and recycling. Routine monitoring
could also allow development of guidance on best practices in the future or practices that
should be avoided.

2.1.5.1.7 2.1.f) Obligatory reporting requirements on the use
of materials that affect dismantling and recyclability
to facilitate identification of incompatible practices

The presence of certain materials in shredded fractions can hinder the recycling of certain
materials, limit the quality of recycled ones, or hinder the achievement of the 3R targets. The
way that a part of a material is assembled in a component or in the vehicle also affects the
potential for repair, reuse, and recycling. Obligations are thus to be included in the Directive
to promote the use of materials, components and parts that facilitate repair, re-use,

117



STUDY TO SUPPORT THE IMPACT ASSESSMENT
FOR THE REVIEW OF DIRECTIVE 2000/53/EC ON END-OF-LIFE VEHICLES

remanufacture and/ or recycling and to discourage the use of those that hinder such
operations. It is observed that the use of a specific material and/or fastening technique in the
assembly of one component may be beneficial (or at least not harmful) but that it can hinder
reuse and recycling in other cases. Thus, rather than prohibiting the use of certain
components, materials or techniques, the focus would be on developing a feedback
mechanism that ensures that information on how certain design elements affect EoL is
communicated and integrated into the design process. To this end, feedback is to be
facilitated both between different departments of an OEM (designers of the model and its
components and those dealing with type approval or performing internal dismantling tests)
and between OEMs and waste management operators.

OEMs would be required to report every few years on:

e materials and fastening or assembly techniques that have been included in vehicle
designs,

e the feedback mechanisms applied to raise awareness of waste management operators
as to the need to apply certain methods or to use certain tools to achieve suitable
dismantling of components for reuse or for separate (pre-shredder) recycling (e.g.,
training, provision for data as to material composition, method of dismantling etc. in IDIS
or in similar platforms.

o the feedback mechanisms (internal and external) established to learn about the
experience with such parts during the EoL phase (e.g., dismantling tests performed
internally when a model is introduced to market or in relation with type approval as well
as actual experience with vehicles at EoL),

e asummary of the input that has been collected through such feedback mechanisms in
the reporting period and how these have been applied in decisions about vehicle design
and use of certain materials or fastening and assembly technique. This should also
include conclusions as to materials and assembly/fastening techniques that will no
longer be used or that will only be applied when certain conditions apply.

Expected outcome: This measure is expected to facilitate more feedback between the design
and EoL stage of vehicles with a view to allowing quicker identification of methods that hinder
reuse and recycling and those that do not. Though it can be assumed that some OEMs may
be more advanced in such practices (at least internally or at regional level), input from waste
management stakeholders suggests that for the most part, there is still insufficient exchange
with waste operators. This refers both to cases where the latter conclude that certain materials
or techniques hinder waste management but also cases where OEMs make efforts towards
dismantling to which waste operators remain largely unaware. The first stages of
implementation require rather to establish a feedback mechanism that allows information
flows in both directions and that ensures that information is used to improve design (or to
improve EoL activities). Establishing such a system may not lead to benefits in the short term
but is rather expected to allow progressive improvements, first mainly in communication but
later on leading to design changes and improved reuse and recycling. Routine monitoring
could also allow development of guidance on best practices in the future or practices that
should be avoided.

2.1.5.1.8 2.1.g) Establishment of mandatory recycled
content targets for materials used in cars

Provisions are to be included in the future legislation of 3R for specific materials used in
vehicles requiring that a minimum share of the material used is of secondary sources.
Requirements shall be specified per material as a recycled content target to be reached within
a given timeframe and could also refer additional parameters to be complied with such as the
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origin of secondary materials (e.g., pre-consumer vs. post-consumer; ELVs vs. other end-of-
life product streams).

Mandatory recycled content targets under consideration include:

e targets for plastic (scenarios developed by JRC (Maury et al. 2022) and considered in the
analysis performed in this study:

o Mandatory targets for OEMs to declare on plastic recycled content in vehicles POM,
o Mandatory targets of plastic recycled content contained in vehicles POM:

= Achieving 25% recycled content by 2030 and 30% by 2035...

» Achieving 30% recycled content by 2030 and 35% by 2035...

e target for neodymium magnets and possibly other CRMs : here a limiting factor is the time
needed for collection and recycling to establish a reliable supply as secondary materials
for use in vehicles. A target could be considered in the long term (e.g., within 10 years)
and will probably need to start low and increase gradually. Targets could address a certain
element (e.g., neodymium) of NdFeB magnets or the use of recycled magnets. This may
also depend on how recycling practices will develop. This is being looked into by a further
JRC study to be completed at the beginning of 2023.

e In addition, targets for CRMs gallium, magnesium, tantalum may still be explored in future
studies.

e A target for glass could be considered in the future, if the effect of other measures
designed to promote high quality recycling of glass is insufficient (e.g., excluding
backfilling form recycling, obligations for ATFs to dismantle glass prior to shredding
operations, recycling target for glass). Furthermore, though a recycled content target
might affect the quality of glass recycling, its investigations would probably require more
data to conclude on technical feasibility than is currently available. In this respect, a review
clause could be included in this provision, requiring an investigation on the recycling of
glass and the use of recycled glass in the manufacture of new vehicles. Should this
investigation show that there is room to further support the demand of recycled glass, a
target could be added in the future.

e A similar situation is apparent for tyres. High quality recycling is currently understood to
be the exception rather than the norm, whereas it is expected that the recycling of rubber
form tyres will develop significantly in the coming years. Here too, an investigation would
require more data to conclude on technical feasibility than is currently available. The
option should be reconsidered in the future.

2.1.5.1.9 2.1.h) Obligatory due diligence for materials used
in vehicles

The manufacture of vehicles and vehicle components makes use of numerous materials of
both primary and secondary nature. Some of these are sourced from countries (outside the
EU) where the local governing conditions and/or the level of performance of mining and
processing facilities may not ensure the provision of human rights, the health of workers
and/or of nearby residents, or the prevention of adverse impacts on the environment. Where
the manufacture of vehicles has a high dependency on material sourcing from such countries,
this can contribute to adverse impacts on society and on human health and the environmental.
To prevent such impacts, vehicle manufacturers could be required to perform due diligence
when sourcing materials to produce vehicles and their components from high- risk countries.
This can be related either to primary materials that are sourced from conflict-affected or high-
risk areas or to secondary materials sourced from countries that do not ensure a minimum
level of environmental performance and/or of minimum social working conditions.
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At horizontal level, in relation to the sourcing of minerals from conflict-affected or high-risk
areas, Regulation 2017/821/EU lays down supply chain due diligence obligations for Union
importers of tin, tantalum and tungsten, their ores, and gold originating from such areas. The
sourcing of e.g., tin, tungsten, tantalum, niobium and gold minerals and metals for vehicle
manufacture would be addressed through this Regulation, making an ELV obligation
redundant.

In some cases, there may be other materials used in vehicles sourced from countries that do
not ensure that the sourcing and processing of such materials is environmentally and socially
sound. For such cases, due diligence obligations could be included in the Directive, similar to
those currently proposed for the new regulatory framework for batteries. This would include
a provision, laying down obligations for OEMs to perform due diligence on the supply of
certain materials (primary and secondary), and to declare on the risk of occurrence of adverse
impacts and on strategies for their mitigation. Declarations on such actions, including third
party verification would need to be made available to authorities as part of the type-approval
process and for MS inspections. A list of materials (e.g., REE) for which this is to be obligatory
would be included in the future legislation for vehicles, also specifying thresholds for each
material as to the amount of use contained in a vehicle above which the obligation would
comply. The annex would be updated continuously, in relation to the thresholds and if
necessary, also as to the materials specified therein.

There is also a need to consider the requirements set out in the Corporate Sustainability Due
Diligence Directive. The CSDD is a horizontal legislation that focusses more generally on the
behaviour of companies and addresses the entire value chain for all goods and services. It
will implement the due diligence requirements of the proposed Batteries regulation by
introducing a value chain due diligence related to raw materials (and goods and services) that
are not covered in the Batteries Regulation. Both build on the OECD due diligence guidance,
making implementation coherent.

Expected outcome: It is currently not clear which materials could be addressed through a due
diligence obligation to be included in the future ELV legislation. Materials addressed under
other legislation (or in focus of future sectoral legislation such as the Batteries Regulation)
are not used in large amounts in vehicles.

In parallel, the European Commission has published a tender® to review the functioning of
Regulation 2017/821/EU, which towards 2026 could both lead to adaptations in future due
diligence requirements as well as in the materials for which such requirements are necessary.

2.1.5.1.10 2.1.i) Set out an obligation for OEMS to provide
additional information on composition of cars

The availability of information or lack thereof plays a large role in the decisions of ATFs as to
the waste management of vehicles. Easy access to data on the location of certain materials
and substances or as to how certain components can be dismantled efficiently so that the
component can be reused, often tip the decision if to remove certain parts or to send them
with the rest of the vehicles for shredding and PST. Two alternatives are under consideration
as to how to ensure the accessibility of data to waste management operators.

% Call for tenders TRADE/2022/0OP/0001 “Study to review the functioning and effectiveness of Regulation (EU) 2017/821 (due
diligence obligations for importers of tin, tantalum, tungsten and gold from conflict-affected and high-risk areas”
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e Alternative 1: As has been the approach of the current ELVD, the future legislation for
ELVs or the future 3R legislation will specify for which types of information it is obligatory
for OEMS to provide data and will include elements as to the harmonisation of the
format in which data is to be provided. This will leave open to OEMs to decide how the
information is to be provided to waste operators (e.g., elaboration of IDIS, access upon
request to systems that currently use other stakeholders (IMDS, RMI) or development
and access to new systems). Information to be made accessible to EPRs shall be
submitted as part of the 3R Type approval process or to the EPR directly.

e Alternative 2: All relevant information shall be submitted by OEMs and their suppliers to
a digital product passport for vehicles and made accessible to relevant actors (e.g.,
3R Type approval authorities, EPR schemes, ATFs). Here the format is predetermined
leaving less room for OEMs to decide what method of data provision is the most
appropriate to comply with requirements while limiting the burden thereof.

Since vehicles have a relatively long lifecycle, providing information retroactively for cars
already on the market, will be important to ensure that provisions related to e.g., dismantling,
lead to benefits in the low and mid-term. It is not clear if such requirements could be included
for older vehicles (for example the 3R directive only applies to new vehicles) but this should
be investigated. The ELVD currently includes Article 8(4)°', which is understood to require
manufacturers to provide ATFs with information to support reuse, regardless of a vehicle
being new or not. It is thus to be seen if such requirements could be included in the future
legislation of ELVs, for example as part of EPR obligations.

In both cases, the type of information to be made accessible and any minimal format
requirements on its provision will affect both the cost of the preparation and submission of
data for OEMs and its usability by ATFs, subsequently determining the range of impacts that
increased data availability will have for the ELV waste sector. The following types of
information shall be considered for inclusion in any provisions on the obligatory provision of
data:

e dismantling time and dismantling method of components with potential for reuse and/or
remanufacturing (delegated act defining the scope), shall be provided free of cost and in
a harmonised way (see section 2.1.5.3.6 for preliminary list),

e dismantling time and dismantling method of components with for which there are
depollution obligations (Annex | (4)) shall be provided free of cost and in a harmonised
way

e dismantling time and dismantling method of components which are obligatory to dismantle
(e.g., current Annex to the ELVD, possibly to be amended e.g., by a delegated act) for
promoting reuse and/or recycling shall be provided free of cost and in a harmonised way.
Components shall be referred to (see section 2.1.5.3.62.1.5.4.2 for preliminary lists) that
have a high potential for reuse but also a higher value when recycled separately,
including:

o components that contain a minimum mass of certain materials for which removal prior
to shredder enables higher quality recycling (e.g., aluminium, copper, glass),

o components for which separate treatment of sorted fractions will allow targeting
materials that it is not economically feasible to target in PST (e.g., electric and
electronic components and printed circuit boards, tyres),

914, ELVD, Art. 8(4): “Without prejudice to commercial and industrial confidentiality, Member States shall take the necessary
measures to ensure that manufacturers of components used in vehicles make available to authorised treatment facilities, as
far as it is requested by these facilities, appropriate information concerning dismantling, storage and testing of components
which can be reused”.
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o components containing materials that cannot be recycled at the time placed on the
market (e.g., carbon enforced plastics, composites) — could be facilitated through a
reference to TRL < 9.

o digital keys, also referred to as “Smart Access Control solution” and information as to the
dismantling method for components using digital keys shall be provided through a
reasonable procedure, at a reasonable price and in a harmonised way.

e information on the substance content of any component shall be made accessible free of
cost and in a harmonised way, for any substance or material that was suspected or
identified as a hazardous substance or that was on the EU list of critical raw materials at
the time of the type approval of the vehicle.

The future legislation for ELVs shall include a provision specifying for what types of data it is
obligatory for OEMs to provide information and specifying any additional obligations in terms
of the systems used to provide data and minimum requirements as to the format in which
data is to be provided.

It is possible that for some types of data, the ratio of costs and benefits of various actors may
be uncertain in the analysis to be performed in this impact assessment and also that this ratio
may change in the future in light of developments in the design and waste management of
vehicles. There should therefore be an option to update the list of data to be provided. In
some cases, the provision may also refer to voluntary provision of certain data types, requiring
the Commission to revisit the decision within a certain period, to reconsider whether an
obligatory provision would increase environmental benefits or lead to more efficient waste
management (e.g., reducing the height of necessary EPR compensations).

Expected outcome: Much of the information referred to above is already collected by OEMs
for their own use or for provision to car dealers and/or ATFs. In some cases, information is
provided for a fee, in others it is provided freely to certain actors or not at all. The main difficulty
in the current situation is related to certain data not always being accessible to ATFs which
could facilitate an increase in reuse or recycling were the data available. In some cases, this
is a result of a lack of harmonisation or of certain actors not making use of platforms already
available. In any case the measure will target an increase in the effectiveness of the existing
mechanisms. Though this is expected to result in costs for OEMs and benefits for actors that
would have access to data, the starting point is not at zero but rather at a point where OEMs
already collect and compile data (at a cost), considering how to manage its availability.

2.1.5.2 Measures to achieve specific objective 2.2: Ensure
elimination of hazardous substances in vehicles

2.1.5.2.1 2.2.a): Restriction of substances in vehicles

This measure deals with defining the means to generate specific limitations/restrictions on
substances used in vehicles. The expected mechanism should be able to deal with the
existing restrictions of the four heavy metals as well as with the exemption mechanism. At the
same time, it should cover the restriction of additional substances.

The objective of this measure is to provide legal certainty about the currently restricted
substances and their exemption, and the procedure for future substance restrictions and the
exemptions mechanism.

Furthermore, it should allow to restrict further substances in vehicles. This is relevant against
the background that there is a general increase in the use of plastics, for example, due to its
advantages for vehicles in terms of weight reduction. However, the use of plastics also raises
concern as to the presence of hazardous chemical additives in such materials and with regard
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to the question as to how far this can pose technical difficulties for their recovery. Concerns
on additives also apply to other materials such as rubber or textiles, though possibly used in
lower amounts in these materials. This suggests that there may be a need to regulate the
presence of additional hazardous substances that are used in vehicles, aside from the four
heavy metals currently prohibited, e.g., certain flame retardants, plasticisers or surface-active
agents such as PFAS.

Three variants of this measure can be distinguished, these shall be treated as policy options.
Thus, the detailed description of the measures can be found in the description of the policy
options in chapter 3.1.4.8.2. For this measure, three alternative policy options are:

POLICY OPTION 1A — RESTRICTIONS AND EXEMPTIONS UNDER REACH
POLICY OPTION 1B — RESTRICTIONS AND EXEMPTIONS UNDER REVIEWED ELVD
POLICY OPTION 1C — HYBRID APPROACH

2.1.5.2.2 2.2.b: Improved communication on hazardous
substances in the automotive value chain

This measure addresses the communication needs at the end of life of vehicles on the
hazardous substances to allow improved reuse and recycling by sorting (out). An
improvement in the communication on hazardous substances in the automotive value chain
would also contribute to the elimination of hazardous substances in material fractions
generated by the ELV waste management sector. There are information systems in place
covering the details on material composition, however, the missing element is the availability
of the information at waste treatment facilities on the one hand side, and the information for
dismantling on the other side. Thus, there is a need for additional dismantling information for
recyclers in addition to the current information provided by SCIP or GADSL in IMDS.

This proposed measure is to introduce an obligation — to be added to the ELVD - that the
information on the content of substances with hazardous classifications or substances under
assessment for classification needs to be documented along the value chain. Should a need
for depollution arise, the information on the content of hazardous substances would need to
be made available to treatment facilities in a way that the information is linked to

e single parts/components,

e the location of the parts/components in the vehicle combined with dismantling information
and

e to safe use instructions for dismantling and recycling processes.

This communication would enable the dismantling prior to shredder, combined with
subsequent decisions on whether to sort out components or materials, from the material flow,
for disposal due to their content of hazardous substances (as is the case for parts containing
the POP decaBDE) or to sort out such components or materials to allow their diversion to
specific treatment that allows controlling the content of hazardous substances (e.g.,
separating aluminium wrought and cast alloys) or eliminating it from the general material
stream.

The improved communication could be envisaged according to three possible information
schemes:

e Via the SCIP database as a centralised European Database: The SCIP database was
recently established to collect information from companies on the contents of Substances
of very High Concern of the REACH Candidate list in articles supplied to the EU market.
These notification requirements under the SCIP database for SVHC comprise a current
obligation and can be considered as the baseline.
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e In order to serve as a measure on improved communication, the SCIP database would
need further development and adaptations.

e Via an industry-driven system, e.g., based on GADSL/IMDS: The Global Automotive
Declarable Substance List (GADSL) was developed to facilitate communication and
exchange of information regarding the use of certain substances in automotive products
throughout the supply chain. The list only covers substances that are expected to be
present in a material or part that remains in a vehicle at the point of sale. The GADSL
specifies not only substances that are prohibited, but also substances that are under
assessment and could potentially be regulated in the future. In this sense, the GADSL
covers substances beyond those, for which the use is to be notified to the SCIP database.

e Inorderto serve as a measure on improved communication, the GADSL/IMDS would also
need further development and adaptations.

e Via a Digital Product Passport (DPP), which is most likely based on a decentralised IT
architecture, as defined in the Proposal for a Regulation establishing a framework for
setting Ecodesign requirements for Sustainable Products92 (ESPR). The information
requirement on substances of concern93 is depicted in the text box below. The
information might be made available via different manners.94 Due to the complex
composition of vehicles, a DPP or an access to the information via the VIN number on a
website or an application seems to be the most appropriate form of communication.
However, a concrete development is still underway and so far not in place.

Proposal for a Regulation establishing a framework for setting Ecodesign requirements for
Sustainable Products (ESPR):

Article 7 Information requirements

[..]

5. The information requirements referred to in paragraph 1 shall enable the tracking of all
substances of concern throughout the life cycle of products, unless such tracking is already
enabled by another delegated act adopted pursuant to Article 4 covering the products
concerned, and shall include at least the following:

(a) the name of the substances of concern present in the product;
(b) the location of the substances of concern within the product;

(c) the concentration, maximum concentration or concentration range of the substances of
concern, at the level of the product, its main components, or spare parts;

(d) relevant instructions for the safe use of the product;

(e) information relevant for disassembly.

92 COM(2022) 142 final

https://ec.europa.eu/info/energy-climate-change-environment/standards-tools-and-labels/products-labelling-rules-and-
requirements/sustainable-products/ecodesign-sustainable-products _en

i The recent Proposal for a Regulation establishing a framework for setting ecodesign requirements for sustainable
products introduces an additional criterion for substances of concern if a substance “negatively affects the re-use and
recycling of materials in the product in which it is present.” (COM(2022) 142 final)

o4 The following are mentioned in Article 7: (a) on the product itself; (b) on the product’s packaging; (c) in the product

passport referred to in Article 8; (d) on a label referred to in Article 14; (e) in a user manual; (f) on a free access website
or application.
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2.1.5.3 Measures to achieve specific objective 2.3: Increase the
re-use and remanufacturing rates of parts and
components contained in cars

The ELV Directive contains general provisions which prioritise reuse and recycling over
recovery and disposal. Such objectives are in line with the circular economy model that aims
to maximise the reduction of waste and reuse of materials. However, the evaluation results95
raised the need to better align the ELV Directive with the objectives of the European Green
Deal and the Circular Economy Action Plan. In this respect, the ELV Directive does not
sufficiently address waste prevention routes such as reuse, including eco-design of cars to
facilitate re-use, repair and remanufacturing. The potential to increase re-use is not realised.

The following described measures thus aim to facilitate re-use and remanufacturing.

2.1.5.3.1 2.3.a) Clarify definition of re-use in the ELV
Directive vs re-use and preparing for re-use in the
Waste Framework Directive

Under Article 2(6) of the ELV Directive ‘reuse’ means any operation by which components of
end-of life vehicles are used for the same purpose for which they were conceived.

The Waste Framework Directive® (Article 3(13)) adopts a different approach:

‘re-use’ means any operation by which products or components that are not waste are used
again for the same purpose for which they were conceived.

Therefore, the WFD includes a definition for “Preparing for re-use” (see below) which is also
included in the waste hierarchy (Article 4 of the WFD). According to Article 3(16) of WFD:

‘preparing for re-use’ means checking, cleaning or repairing recovery operations, by which
products or components of products that have become waste are prepared so that they can
be re-used without any other pre-processing.

This term does not appear in the ELV Directive. Components of a vehicle that has reached
the waste phase (became an ELV) can be used for reuse. There is a lack of clear definition
on the status of these components as if they shall be considered as waste or not. If yes, the
definition of “reuse” according to ELVD is not aligned with the WFD, thus the components
that have reached the waste phase can be used for reuse, whereas in the WFD this is enabled
through their “preparing for reuse”. Components that are considered as waste, their shipment
for re-use or remanufacturing is more challenging (e.g., higher transport costs, higher
administrative burden).

Additionally, the “reuse” definition in the ELVD as well as in the WFD clearly define that
component meant for reuse shall be used again for the same purpose for which they were
conceived. This excludes remanufacturing in some manner (please refer to the following
section 2.1.5.3.2).

In practice, vehicle components can be removed for re-use from the vehicle:

% Commission staff working document evaluation of Directive (EC) 2000/53 of 18 September 2000 on end-of-life vehicles,
SWD(2021), European Commission, 2021

% Consolidated text: Directive 2008/98/EC of the European Parliament and of the Council of 19 November 2008 on waste and
repealing certain Directives (02008L0098 — EN — 05.07.2018 — 003.002)
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e During the use phase:

o Parts are removed either in a garage or by a private person and are directly installed
in another vehicle. In this case they do not reach the waste stage. Assuming that the
used parts are used for the same purpose for which they were designed.

o In other cases, a broken component is removed from a vehicle that is in use and this
product is shipped by a garage to an operator (remanufacturer) that tests and pre-
processes the component as necessary®” so that it can be sold as a used or
remanufactured component (for description of the remanufacturing process see
2.1.5.3.1). It is assumed that at least in most cases these components will be re-
used for the same purpose for which they were initially designed (e.g., an engine is
reused as an engine, though maybe in a different model).

o Inthe case of faulty parts that are tested and pre-processed, some parts could also
be used for other purposes than those for which they were designed. This is the
case of EV batteries, where it is not clear of “second use” as an energy storage
system would be in line with the WFD definitions. Should there be similar situation
for other parts, the situation may need to be clarified.

e During the end-of-life stage: parts are removed at an ATF from an ELV, meaning that
they reached the waste stage. These ELV components are collected in the ATF’s scrap
yard and can be sold to private persons, to an economic operator (repair shop) for reuse
or for remanufacturing (see Section 2.1.5.3.2).

In the frame of ongoing impact assessment of WFD, the adjustment of the definitions on
“reuse” and “preparing for reuse” as well as introduction of “remanufacturing” in this legal
document are under consideration. Thus, it is to consider align all these definitions in both
legal acts. Nevertheless, aligned existing and new definitions require clear definition, so that
components for reuse and remanufacturing:

e do not reach the waste stage;
e do not necessarily need to be used for the same purpose for which they were initially
designed (after remanufacturing).

Thus, components removed from the ELVs would be classified as waste by introducing a
provision specifying that “the ELV components (products and core) shipped for re-use and
remanufacturing shall not be considered as waste to avoid obstacles with their national and
trans-national shipments”. Moreover, these components might be used for other purpose for
which they were conceived.

Additionally, it is suggested to assess the possibility to introduce a special customs code for
re-used and/or remanufactured goods, so as to remove trade barriers and improve global
movement of remanufactured and directly reused vehicle components.

Expected outcome: Clarity on the status of removed components from the vehicle will
facilitate their transport for reuse and remanufacturing by limiting administrative burdens of
their shipment (also trans-national). It is expected that more components will be reused or
remanufactured as well as their service life being extended.

2.1.5.3.2 2.3.b) Introduce a definition of remanufacturing and
specific provisions to support remanufacturing

Remanufacturing is a manufacturing process which typically involves:

" This process is called remanufacturing in a number of studies and technical documents. So far, a definition of such
processes does not exist in the EU legislation. More under the following measure.
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e dismantling of a product,
e cleaning, restoring and replacing its components as necessary,
e testing the individual parts and the whole product.

The product obtained after remanufacturing is expected to have at least the same
performance as the original performance specification (like-new) or better. Additionally, the
remanufactured product usually comes with a warranty.

There exist numerous definitions of remanufacturing, inter alia, widely recognised, is a
definition provided by the British Standards Institution’s BS 8887-2:2009 Terming and
Definitions, as part of the ‘MADE’ series of standards (Design for Manufacture, Assembly,
Disassembly and End-of-life processing). The BS 8887-2 definition states that
remanufacturing is the process of:

Returning a product to at least its original performance with a warranty that is equivalent or
better than that of the newly manufactured product.

This definition is accompanied with further notes:

Note 1. From a customer viewpoint, the remanufactured product can be considered to be the
same as the new product.

Note 2. Remanufacturing may not use repaired or reconditioned parts.
Note 3. With respect to remanufacture:

- manufacturing effort involves dismantling the product, the restoration and replacement of
components and testing of the individual parts and whole product to ensure that it is within
its original design specifications;

- performance after remanufacturing is expected to be at least to the original performance
specification; and

- any subsequent warranty is generally at least equal to that of new product.

The remanufacturing process is applied in many industrial sectors, inter alia, automotive parts
such as car engines and components. Both terminology and practice in this area may differ
slightly between products and sectors. It has been observed that the lack of a definition may
result in barriers to international trade, as products and core® are sometimes considered as
waste, rather than potentially high value input into a (re-) manufacturing process®.

In 2016, six leading associations'® that are part of the automotive production sector reached
a common understanding as to basic definitions associated with their industry. The
associations have converged on the following definitions*':

% A used part intended to become a remanufactured product

% Remanufacturing Market Study, A report by the partners of European Remanufacturing Network (ERN), November 2015

1% The European Association of Automotive Suppliers (CLEPA), Motor & Equipment Remanufacturers Association (MERA),
Automotive Parts Remanufacturers Association (APRA), Automotive Parts Remanufacturers National Association (ANRAP),
European Organisation for the Engine Remanufacture (FIRM) and Remanufacture Committee of China Association of
Automobile Manufactures (CPRA)

101 Remanufacturing Associations Agree on International Industry Definition, International agreement an important milestone in
further development of a growing industry, Frankfurt, September 2016
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Remanufacturing process: Remanufacturing is a standardized industrial process?9? by which
cores are returned to same-as-new, or better, condition and performance. The process is in
line with specific technical specifications, including engineering, quality and testing
standards. The process yields fully warranted products.

Core: A core is a previously sold, worn or non-functional product or part, intended for the
remanufacturing process. During reverse logistics, a core is protected, handled and
identified for remanufacturing to avoid damage and to preserve its value. A core is not
waste or scrap and is not intended to be reused before remanufacturing.

In addition, European associations had previously agreed to the following definition applicable in
Europe:

Remanufactured part: A remanufactured part fulfils a function which is at least equivalent
compared to the original part. It is restored from an existing part (CORE), using
standardized industrial processes in line with specific technical specifications. A
remanufactured part is given the same warranty as a new part, and it clearly identifies the
part as a remanufactured part and states the remanufacturer.

Currently, a new ISO “Technical product documentation — Design for manufacturing,
assembling, disassembling and end-of-life processing — Part 2: Vocabulary”'® is under
development. It is planned that remanufacturing definitions will also be addressed in this
document.

The above clarifies that there are different options for the definition of remanufacturing and
also processes underway to harmonise the definitions used by various actors. To support the
practice of remanufacturing. The Commission should introduce a definition into the legal
regulations. Ideally, this definition should be in the line with ISO standards and definitions
converged by the automotive sector. As a minimum, the definition should refer to the general
process steps that remanufacturing can include and to minimum warranty needing to be
identical to that of a new part.

At present, components removed from ELV could be classified as waste, adding to the
administrative burden of the remanufacturing process: The legal ambiguity over
remanufacturing varies among different jurisdictions particularly around shipment of products
and cores considering them as waste, rather than as potentially high value inputs into a (re-
ymanufacturing process. The transport of waste is significantly costlier and more restrictive
(or in some cases even prohibited). Changes are necessary in EU regulation to recognize
the differences between cores and waste, thus: the ELV components (products and core)
shipped for remanufacturing’® shall not be considered as waste to avoid obstacles with their
trans-national shipments.

The future legislation of ELVDs is to introduce provisions to facilitate the dismantling,
appropriate sorting at the source, packaging, labelling (for reuse and remanufacturing) and
transport of used components intended for this practice. For this purpose:

e Atrticle 8 is to be amended, requiring OEMs to provide ATFs with information on how to
remove components with a high reuse and remanufacturing value from the vehicle without
damage to the component. Article 6 will be amended to oblige ATFs to ensure the

192 An industrial process is an established process, which is fully documented, and capable to fulfil the requirements
established by the remanufacturer.

193 |SO/DIS 8887-2 Technical product documentation — Design for manufacturing, assembling, disassembling and end-of-life
processing — Part 2: Vocabulary

1% Intended to become a remanufacture product
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appropriate packaging, labelling and transport of any components targeted for
remanufacturing processes,

e Alist of components with high potential for re-use and remanufacturing is to be introduced
into Annex | (or an alternative legal communication) and referred to in any obligations
related to provision of data on the dismantling of parts (more about this under 2.1.5.3.6).

These provisions shall be aligned if needed with requirements for the classification of
components according to new definitions in ELVD and WFD and with respective requirements
of the Shipment Regulation.

The amended ELVD shall also allow monitoring the type and share of used or
remanufactured components. This obligation will be introduced into Article 9 and into
respective legal documents (on the reporting methodology) requiring MS to report on the
extent of reuse and remanufacturing in their Member State. This is to be facilitated through
the general requirements for ATFs to report on components dismantled and sent for reuse as
parts or to remanufacturers. The provision is to be combined with the reporting on ‘direct re-
use’ and ‘overall re-use’ of vehicles’ components (more about this under 2.1.5.3.6).

Specific provisions shall support use of reused and remanufactured components either in
the repair of vehicles instead of newly manufactured parts or in the construction of new (or
remanufactured) vehicles. There are further issues with use of remanufactured parts:

1. that the terms and definitions of remanufactured parts should be included in the 3R Type-
approval Directive if it remains an independent Directive, and

2. that a new category of vehicle — ‘remanufactured’'® in addition to ‘new’ and ‘used’ — may
need to be considered together with their definitions.

However, as shared by a car manufacturer representative, the current legal definition of a
new product does not allow inclusion of remanufactured parts. This means that legally, at
present a new vehicle may not contain remanufactured elements; the entire vehicle must be
made from new components, though these can use recycled materials. This legal issue is not
specific to vehicles. This legal limitation restricts the sale of remanufactured vehicle parts to
the repairs market.

On the other hand, from a technical perspective, remanufactured vehicle parts are certified
as equivalent in functionality and reliability/safety/etc. to new parts and could therefore be
acceptable for use in new vehicles.

The other challenge is that there is a limited feedstock of remanufactured parts because of
the long vehicle lifetime meaning that the current ELVs do not offer many parts for
remanufacture.

For electric vehicles (EVs), the motor and batteries often have longer lifetimes than the vehicle
itself, while the technology of other components and materials is still evolving. However, for
EVs, even though the motors may be recovered (since 2013), they cannot easily be installed
in new vehicles because of developments in weight, size and power. EV batteries from
Renault are already in their third generation and upgrading an older vehicle with newer

% The consultants are not aware of references to “remanufactured vehicles”. This concept exists for EEE, such as refurbished
electric devices (e.g., mobile phones, computers) but also medical devices and electron microscopes that, like vehicles, are
complex devices with long design phases. Though one could say that a used vehicle repaired with remanufactured parts
could be considered to adhere to this concept, in the refurbishment of medical devices, equipment would be considered as
such when not just remanufactured parts have been used to repair faulty ones, but when the responsible economic operator
has checked the vehicle for functionality and ensured that any repairs or updating of software has been carried out to ensure
that it is “as good as new” in terms of functionality and thus also in terms of warranty. This concept is thus considered to be
different from a standard used vehicle and to have additional advantages for the consumer.
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technology (e.g., a newer battery) raises type-approval issues and requires other parts to be
exchanged.

In the latter issue, the proposed new category ‘remanufactured vehicle’ would have a different
pricing scheme from the other categories. And then another issue would arise with how to
handle vehicles that are primarily new except for a remanufactured engine, i.e., only one or
few remanufactured parts.

The demand for a ‘remanufactured’ category could be investigated and then the legal and
technical issues would need to be discussed and resolved. Overall, the issue of how to more
broadly use and encourage remanufactured vehicle parts is seen as stemming from restrictive
legal definitions. Since in some countries it might not be allowed to use spare parts in the
construction of new vehicles, the provision shall consider that fact.

The other burden in use of remanufactured/used components to repair damaged vehicles
(barely new one) is warranty issue. For some Member State, the role of vehicle warranties
that is given by the OEM or by the economic operator that places the new vehicles on the
market is not fully document. Based on the feedback from stakeholder during the workshop,
the warranty might be declined or shortened once damaged vehicle is fixed with
used/remanufactured component.

Expected outcome: Introducing correct definition will promote remanufacturing and help
distinguish it from practices that do not achieve a minimum quality. Moreover, as already
listed in the expected outcome for measure 2.2.a about clarifying the definition of re-use etc.,
clarity on the status of removed components from the vehicle will facilitate their transport for
reuse and remanufacturing by limiting administrative burdens of their shipment (also trans-
national). It is expected that more components will be reused or remanufactured as well as
their service life being extended. A possible limitation of use of remanufactured components
may occur in the case of their application in broken newly manufactured vehicles and in
construction of new vehicles since this issue is not legally clarified and for some OEMs is not
considered as an option (due to definition of new vehicle). However, as described above,
whether it would be possible to have an entire car from remanufactured parts is rather unclear.
Additionally, some components of ELVs cannot easily be installed in new vehicle. These
technical burdens possibly significantly influence the option to use remanufactured/used
components in new vehicles.

2.1.5.3.3 2.3.c) Voluntary activities of OEMs and their
suppliers to promote the application of reused and
remanufactured components

EU product classification, which would distinguish between remanufactured, used and newly
manufactured components could help increase the awareness of consumers to the
applicability of such components and subsequently will potentially increase the demand for
partly or fully reused or remanufactured components. The vehicle production sector should
be encouraged to develop a clear classification of such components into the groups, based
on the identity of the manufacturer (e.g., OEM, third party), process specifications (e.g., new
manufacture, cleaning, testing, repairs) and the quality specification (e.g., warranty). The
classification could be used on marketed components through the labelling of products, also
distinguishing between components manufactured by authorised operators and those
marketed by illegal facilities. Such a scheme could distinguish between:

e newly manufactured OEM components,
e newly manufactured supplier (not OEM) components,
e remanufactured components,
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e reused components processed by an ATF.

Expected outcome: Clear differentiation between various levels of reuse should assist
consumers in purchase decisions for replacement parts and in the long run could also
promote the application of used parts in new vehicles (i.e., or in remanufactured vehicles).
The possible limitation of use of remanufactured components might occur in case of newly
manufactured vehicles since in some of the Member States it might not be allowed to use
such components in the construction of new vehicles. However, labelling of components of
ATFs etc. could help tackle the problem of illegal sales.

2.1.5.3.4 2.3.d) Voluntary activities of Member States to
promote circularity

To support circularity, the future legislation of ELVs shall refer to activities that MS are
encouraged to embark on as a means (Good Participatory Practices) of supporting the
circularity of vehicles, including the following:

e Introduce incentives or financial benefits (e.g., reduction of VAT rate on labour costs for
employees or reduction of taxes) for products that contain remanufactured products or for
remanufacturing operations,

e Introduce criteria into green public procurement guidelines that promote the use of reused
and remanufactured components, for example:

e In relation to vehicle services: criteria that favour insurance policies of vehicles that
commit to the use of reused/remanufactured parts when available,

¢ In relation to the purchase of vehicles: criteria that favour of vehicles assembled with a
minimum share of remanufactured parts (i.e., remanufactured vehicles).

Expected outcome: Good Participatory Practice may have an added benefit of raising
employee awareness to reuse and remanufacturing practices. However, implementation of
Good Participatory Practice rules is an individual decision of MS.

2.1.5.3.5 2.3.e) Establish provisions to support the market of
used spare parts

Though various components have a high potential for re-use and remanufacture, ATFs (as
also repair shops and garages) will only dismantle and prepare for reuse components for
which they observe there to be a sufficient market demand. In some cases, the demand is
related to the quality of a component (e.g., there is low demand for components that have
very few malfunctions as they do not need to be repaired and for components that have many
malfunctions as the ATF cannot guarantee minimum warranty). But for most components,
demand could be increased by ensuring that consumers are aware of the option of reused
and remanufactured components as alternatives to new ones and as to their related
advantages (reduced costs).

The goal of this measure is to increase the market demand for used and remanufactured
components. This is possible when:

e The price of used components is significantly lower than that of newly manufactured
components.

e The price of used components, which is linked to a market demand, can cover the costs
of dismantling and any operations performed to enable reuse/remanufacturing.

e There is easy access for the consumers to the used and remanufactured components
(i.e., through repair shops and garages).
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e The situation of components being offered on the market by unauthorised dismantlers can
be eliminated (these are often offered at lower prices as the economic operators perform
illegal dismantling and have lower operation costs than those of ATFs).

As part of its Circular Economy legislation'®, France established an obligation to increase
the demand for reused/remanufactured components in 2018: car repair shops must make an
offer to repair a vehicle with used components in parallel to the offer to repair it with new
components.

There are also a few examples of insurance companies, which voluntarily opted for a
proactive policy for a sustainable management of ELVs®. This includes, for example, the
establishment of partnerships between an insurance company in France and a network of
qualified ATF and repair companies, to increase application of reused/remanufactured
components. For this purpose, the insurance company has been requesting every partner to
systematically dismantle economically irretrievable vehicles older thar 8 years and vehicles
technically irretrievable (i.e., classified by the insurance company as a “total loss” after an
accident). Dismantled used components from these vehicles can then be proposed by the
company to its insurance policy holders to repair their vehicles in cases that the repair is
performed under an insurance policy. The procedure assumes that the partners dismantle
mainly economically valuable components. Since the majority of irretrievable vehicles are
vehicles after collision accidents, the insurance company mainly deals with components such
as bodywork, doors, and optical elements. Since 2012, the insurance company managed to
increase the application of used components systematically every year, so that the initial
target to repair 10 % of the 300 000 insured vehicles with re-used components by 2022 was
already achieved in 2020. Aside from the environmental benefits of this practice, it has
additional economic and social advantages, as it allows offering lower insurance policy costs
to vehicle owners that agree to repair their cars with used spare parts (in cases of insured
repairs).

Currently, there are no legal restrictions on the online sales of used components. Lack of
such restrictions promotes illegal facilities, since the used components from non-legal
operators can be offered for sale at lower prices than the those offered by authorised
facilities'%’. The goal with this measure is to promote legally operating treatment operations.
For this purpose, in some countries, the authorities will need to set up partnerships with online
sales websites to ensure that used components sold through the webpage are only sourced
from licensed ATFs'%8,

The possible provisions to be added to the future legislation of ELVs to support the market of
used components are:

e To increase the demand for used components on the market:

o Introduce an obligation in the future legislation of ELVs that car repair shops must
provide customers with an offer to repair a vehicle with used/remanufactured
components alongside offers to repair the vehicle with new components.

o Introduce an obligation for insurance companies to offer car owners discounted
policies if they agree that repairs are performed with reused/remanufactured parts
when these are available

e To effectively ban the online sales of used components by illegally operating facilities

(as also by private individuals):

106 Arrété du 8 octobre 2018 relatif & I'information du consommateur sur les prix et les conditions de vente des piéces issues
de I'économie circulaire dans le cadre des prestations d’entretien ou de réparation des véhicules automobiles

97 ATFs must comply with the ELV minimum standards which increases the operating costs of such facilities.

1% Example between the UK authorities and eBay: Environment Agency joins forces with eBay to stop illegal vehicle breakers
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o Enable traceability of the origin of reused components offered for sale by introducing
an obligation for retailers (including online sales) to provide the vehicle identification
number (VIN) together with the components details at the point of (online) sale.

o Introducing an obligation to provide the registration number of the dismantler together
with the components details at the point of (online) sale.

Expected outcome: The market for reused components is dynamic — increasing demand is
assumed to provide more flexibility to ATFs to decide on components to be dismantled as
opposed to measures for increasing supply which could result in a high burden for storage
without significant impact on the actual reuse/remanufacturing of components. Measures for
insurance companies may only be implementable through national legislation. Strengthening
the market demand for reused components will increase the profitability of dismantling
relevant components. Provisions on online sales will reduce sales of used components from
illegally operating facilities, increasing profitability of legally operating ones.

2.1.5.3.6 2.3.f) Set up a separate (monitoring) target for re-
use/preparing for re-use/remanufacturing

Currently, the ELV Directive addresses reuse and recycling under a combined target. The
share of reuse reported by the Member States varies between zero and more than 30 %,
possibly caused by different reporting methodologies.

In the OPC as well as during the targeted consultations, the opinions of stakeholders on the
implementation of a separate reuse target were divided. A significant number of stakeholders
did not support a separate target but rather indicated the following measures as a means of
contributing to the reuse of vehicle parts:

e Obligations for repair shops to offer customers used components as an alternative to new
ones.

e Obligations for ATFs to remove certain components of ELVs before shredding to help
increase reuse.

e Obligations for car manufacturers to enable (e.g., the ATFs) unlocking components so
that they can be reused and dismantled.

e Obligation for car manufacturers to provide the dismantling centres (ATFs) information
about which components can be used as identical parts in other models of the
manufacturer or even other brands.

Among stakeholders that supported the idea of implementation of separate reuse tartes, the
majority of them was for introducing these targets for specific vehicle components such as
the combustion engine and car headlights instead of implementation of a separate reuse
target by weight of the reused components compared to the weight of the vehicle.

A common stakeholders’ opinion is that the reuse of specific components is market driven.
Additionally, imposing mandatory dismantling of about 20 years old vehicle components
where there is no market for reuse would not be economically viable. A requirement to remove
components for reuse from ELV might increase only operation costs for the ATFs (time-
intensive removal and storage of removed parts) and have no additional benefits if there is
no demand for these components. As manufacturers would have to pay for this expenditure,
the price for dismantling at end-of-life would in the end be shifted to consumers through the
sales price of new vehicles, as well as it would impact the positive value of ELVs (EuRIC
(2022c)).

Various actors claim that the removed components could be counted towards recycling
instead of for a reuse target (for more information please refer to measure point that refers to
2.1.54.2).
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Considering the above opinions, there are two possible options that could be implemented
together or separately (preferably together) to improve share of ELVs components for
reuse/remanufacturing/preparing for reuse by setting out:

Adding an annex to the future legislation of ELVs with a list of components that are relevant
for reuse and remanufacturing. This list will be referenced in the type approval for the
obligatory provision of information by OEMs on the dismantling time and method (see
2.1.5.1.4). This list shall be revised and updated from time to time. Obligatory reuse targets
could be set for these parts in the future if the rate of reuse remains low, i.e., we do not
propose a target for specific components at this point, under the assumption that the measure
for increasing the market will suffice but include the option for adding such targets in the future
if in the reporting (see below) it is observed that the level of reuse is lower than it could be
expected to be. We would like to confirm that this is in line with the EC options. Possible
condition for the removal of components for reuse might be also the age of the vehicles, e.g.,
15 years.

A yearly reporting obligation of a list of removed spare parts together with a declaration as
to the shares (total number per part and respective shares of operation) of these parts which
were prepared for re-use/sold for reuse or remanufacture/ recycled in that year. All removed
components should be detailed and not only those listed in the annex referred to under point
1. Obtained information will allow a better understanding of the potential for reuse and how it
is influenced by measures that affect market demand. It will also help in the future in the
revision of the list of removed spare parts for reuse as well as to set out the targets (point 1).
Introduction of the yearly reporting list for removed parts will also require revision of
Commission Decision (please refer to point 0).

The following preliminary list of components is to be considered for this purpose:

Engines (combustion and electric)
Rear and front lights
Bumpers

Tyres

Gear box

Alternator

Exterior mirrors
Doors

Fenders

Clutch

Brake callipers

Expected outcome: Harmonising monitoring will allow understanding the actual volume of
reuse in different MS and will enable the comparability of monitoring data. Additionally,
combination of both sub-measures assumed to result in a more significant impact. However,
separate reporting on components sold for reuse/remanufacturing could create a relevant
burden for ATFs if it cannot be linked to list of sales, thus it requires developing of an effective
reporting list.

2.1.5.4 Measures to achieve specific objective 2.4: Increase the
recycling rates of materials and components contained in
cars

Despite general provisions to require recycling, the ELV Directive does not sufficiently

address this waste management route, including through the eco-design of cars to facilitate
recycling. The potential to increase recycling and ensure a level playing field for high quality
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recycling is not realised. The following section thus details measures under consideration to
increase the rate of recycling of vehicle materials and more importantly to promote their high-
quality recycling.

2.1.5.4.1 2.4.a) Align definition of ‘recycling’ with the WFD

The ELVD defines recycling as the reprocessing in a production process of the waste
materials for the original purpose or for other purposes but excluding energy recovery. Energy
recovery means the use of combustible waste as a means of generating energy through direct
incineration with or without other waste but with recovery of the heat.

In this sense, the ELVD definition for recycling excludes energy recovery but does not exclude
backfilling, as is the case under the Waste framework Directive (WFD). This results in some
MS including shredder heavy fraction (SHF) used for backfilling™ operations in the
accounting to show compliance with the ELVD reuse and recycling target. This statistical
inclusion as recycled material is not in line with the Waste framework Directive (WFD)
definition of recycling and results in an unfair comparison on the achieved targets in the
various MS. It also means that there is an untapped recycling potential in the MS that report
backfilling in this context.

In the OPC most stakeholders (56%) agreed that the ELV definition for recycling should be
aligned to that of the WFD as this would support a higher level of material recovery. Aside
from the automotive producers that were mainly neutral, the majority in all stakeholder
categories supported an alignment. Only 3% disagreed with this statement, however there
was also a large share of stakeholders that were neutral (40 individuals) or that did not have
an opinion (31 individuals) making for a total of 40% together with those that did not specify
an answer (13 individuals).

Towards this end, it is essential to align the ELVD with the WFD definition for ‘recycling’. The
WEFD definition for recycling should replace the current one. The WFD definition reads (Article
3(17)):

‘recycling’ means any recovery operation by which waste materials are reprocessed into
products, materials or substances whether for the original or other purposes. It includes
the reprocessing of organic material but does not include energy recovery and the
reprocessing into materials that are to be used as fuels or for backfilling operations;

This would also mean that any future decisions to take place under the WFD as to which
technologies count towards recycling would automatically apply also under ELV.

It is important to note that some shredder output fractions are used for road surfacing in
landfills or for filling underground mines. Some countries consider these operations as
recycling, as this shredder output fraction replaces a new / non-waste material.

Expected outcome: Increase of coherence with WFD. To allow MS to be able to prove
compliance with future recycling targets, in some cases (e.g., where backfilling is applied or
other treatment methods that result in downcycling) they may need to promote the
implementation (in some cases also development) of other treatment methods that would be
classified as recycling. Depending on how the alignment of the definition ‘recycling’ with WFD
is performed (only backfilling or also other downcycling treatments) it will either have a

198 Article 3(17a) of the amended WFD (Directive 2018/851) defines backfilling as “any recovery operation where suitable non-
hazardous waste is used for purposes of reclamation in excavated areas or for engineering purposes in landscaping. Waste
used for backfilling must substitute non-waste materials, be suitable for the aforementioned purposes, and be limited to the
amount strictly necessary to achieve those purposes
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marginal affect (exclusion of backfilling) or will potentially lead to higher quality recycling
(exclusion of all downcycling treatments). In MS in which downcycling has been accounted
for as complying with the targets, this is likely to require investments in the development of
alternative treatment routes.

2.1.5.4.2 2.4.b) Making it mandatory to remove certain
parts/components before shredding to encourage
their Reuse and recycling

The typical treatment of ELVs, after their collection, usually includes the following steps:

e de-pollution of relevant components and materials (referred to in Annex | (3)) from ELVs
in an ATF:
o final treatment (final treatment) of depolluted fractions by dedicated recyclers,

e dismantling of relevant components (Annex | (4)) from ELVs in an ATF;
o preparation for reuse of relevant components, sometimes including remanufacturing,
o recycling of removed and sorted fractions by dedicated recyclers,

e shredding of depolluted ELVs in a shredder facility (not always ELV dedicated)
o resulting outputs (after shredding) are either disposed of or treated in post-shredder

technology (PST) facilities.

The removal of parts from ELVs prior to shredding is a precondition for increasing their rate
of reuse. It also supports higher quality recycling in some cases, e.g., where it is not feasible
to recycle a certain fraction after shredding (e.g., neodymium magnets) or where such
recycling is limited in the quality of secondary raw material that it can achieve due to a high
level of impurities (e.g., aluminium). The ELV Directive sets out minimum technical
requirements for treatment of ELVs to promote reuse and recycling (Article 6(1) and (3) and
Annex 1(4)) that are not sufficiently precise and thus have limited effect on reuse® and on the
quality of recycling operations. To begin with Annex 1(4) requires the removal of components
to “promote recycling”. Though this can indirectly support reuse in some cases, reuse is not
specified as the objective. Furthermore, currently provisions do not mention at which stage of
the treatment the removal of certain components (e.g., catalysts and glass) should take place
(meaning that shredding can be used to remove them from other fractions), thus limiting the
possible output fractions. The conditions set for other specified materials and parts, e.g.,
metal components, tyres and large plastic components, enable shredding as long as the
material can be “effectively recycled”, however without setting criteria so that downcycling is
not prohibited. Additionally, the list of parts/materials to be removed before shredding is rather
limited. Stakeholders have mentioned additional parts for which removal prior to shredding
enables reuse or higher quality recycling such as electric and electronic components,
engines, and others. In these cases, the decision to remove is rather motivated by economic
considerations (market prices for materials, available dismantling equipment and labour
costs) as well as legal differences between MS. Elaborating the existing provisions, to include
additional components and clarifying when removal is to be performed prior to shredding
would increase the potential for reuse''® and for high-quality recycling.

In the OPC the vast majority (67%) of stakeholders agreed that the ELV Directive should
require the removal of certain parts from ELVs prior to shredding to promote their high-quality
recycling.

10 Some dismantled components can be readily reused, while others require remanufacturing to be performed to enable
reuse.
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Nevertheless, during the stakeholder workshop, some stakeholders stated that dismantling is
not always required for high-quality recycling. It was raised that post shredder treatment can
also achieve high recycling levels. This depends on the facility and technology applied, since
the PST are not established evenly across the EU and though there may be technologies that
can achieve high recycling levels, this will only deliver results where such technologies are
indeed applied.

Resulting from the research and feedback from stakeholders, this measure would only be
relevant for some components and materials. To give few examples:

For glass some studies show that dismantling and separate recycling could lead an increase
in circularity due to an improvement in the quality of recycled material and supposedly
respective environmental impacts. Dismantling and separate recycling however have been
said to not be economically viable, mainly due to the transport costs. However, there are
countries that do this (required by law in the past, supported with financial compensations,
etc.) and thus it is assumed that the environmental benefits set off the economic costs (i.e.,
the practice is not far from economic viability).

In some cases, components, for example those mainly composed of steel, can be dismantled
prior to the shredder, but an initial analysis (presented at workshop) of specific components
suggests that this does not lead to a significant benefit in terms of the share recycled
(environmental gains), whereas the dismantling and transport will at times make sense (e.g.,
at times of high market price for primary steel) and at times will not due to market fluctuations.
In other words the proportionality of the measure for steel will be volatile as is the market.
FEAD (2022) confirms that “separate recycling of steel components (prior to shredder) would
have a small impact on the quality of steel” that is recycled.

For aluminium, obligatory dismantling will make sense for some components (depending on
size, dismantling effort and effect on quality of recyclate) but not for all. This is for example
the case today for wheels (in the past cast alloys were used but nowadays for weight
reduction more technical cast as also wrought alloys are used): they are dismantled from ELV
and sent directly to recycling and their value is comparable to the value of primary aluminium
(European Aluminium 2022). When it comes to aluminium components, according to
(European Aluminium 2022), it is already common and best practice to dismantle wheels and
engines before shredding and to recycle them separately. Obligations to dismantle the
following components would support high-quality recycling: bumpers, engines, heat
exchangers, wheels, mono-material aluminium components separated into cast and wrought
alloy with a weight above 10 kg.

In this regard, to ensure that certain parts are removed prior to shredding, provisions in the
future legislation for ELV should be revised so that it is clear for which components removal
is to take place prior to shredding. Furthermore, the list of components for which this is already
obligatory should be extended. The following preliminary list of components is to be
considered for this purpose:

Windshield, rear and side windows composed of glass

Engines,

Main wiring harness (copper) and other large mono-material copper components,

Electric and electronic components above a certain size (some copper and precious

metals),

e Mono-material aluminium components with a weight above 10 kg, requiring the separate
collection and treatment of cast and wrought aluminium, e.g. bumpers, engine block,
wheels, heat exchangers,

¢ NdFeB magnets when the engine is not prepared for reuse/remanufacturing (still to be

reviewed).
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e Materials benefiting from a derogation from compliance with the ELVD and 3R Type
approval Directive provisions on the reuse, recycling and recovery targets, in cases where
the material cannot be recycled at EoL.

For components already specified in annex | (4), revisions are to be considered to ensure
that removal is performed prior to shredding and where relevant to specify separate
treatment, for example: as big plastic parts (e.g., bumpers, dashboard), tyres, glass (e.g. front
and back windshield), catalytic converter system, batteries, airbags...

It may also become necessary to add in the future components that might have a negative
effect on the residues of shredder/PST fractions.

Removal of parts from ELVs prior to shredding is not just a precondition for high-quality
recycling but can also contribute to increasing the reuse rate. It should thus also be possible
to revise the list of parts/materials to be removed before shredding from time to time,
particularly should the market situation (demand for components for re-use) suggest that the
removal of additional specific parts should be promoted (please refer also to point 2.1.5.3.6
in regard to the list of components that are relevant for reuse and remanufacturing). In parts
removed for reuse, they will be checked by the ATF to decide whether they can be prepared
for reuse (depending on condition and market demand) or whether it is more beneficial to
send them to separate treatment (e.g., the value of steel scrap sold to a recycler can be higher
at times than the value per kg of ELV scrap sold to a shredder). As an example, an engine
removed prior to shredding will be checked to decide if it is fit for reuse. In cases of low market
demand or bad condition, it may be sent for recycling instead of reuse. According to one of
the stakeholders, dismantling of such engines — despite additional costs — would be
economically viable, since the revenue for the ATF is often higher when the engine is sold
directly to the smelter than when it is sold to the shredder facility.

Nonetheless, the provision to remove some components/materials prior to shredding may
increase the operating costs for ATFs, where the revenues generated from these activities
are not offset by their costs. This should be addressed as part of an EPR scheme to support
the treatment of ELVs and the prevention of waste (see proposed measures under section
0).

Expected outcome: Prioritising dismantling of components with a high potential for increasing
quality and/or quantity of recyclates will increase availability of secondary materials and
probably also their use in the manufacture of new vehicles. Additionally, measures will
contribute to reuse where components have potential for both reuse and recycling. Increased
dismantling and sales of separate fractions will increase complexity of ATF logistics and could
affect their profitability.

2.1.5.4.3 2.4.c) Set material-specific recycling targets for a
selection of materials

Many different materials are used in cars, but their treatment at end-of-life differs. Steel, alumi-
nium and copper are recovered to a large extent, but other materials are not. As certain
materials, such as plastic and glass, account for only a small portion of the vehicle weight,
they are often discarded and/or only recovered after shredding, leading to a reduced quality
of the recovered material. Rare earth elements (REEs) are used for permanent magnets,
platinum group metals (PGMs) for catalytic converters and printed circuit boards, gallium for
lighting equipment and integrated circuits, magnesium and niobium for metal alloys, and
natural rubber for production of tyres. Electric and electronic (EE) systems in vehicles also
contain e.g., precious metals, gallium, tantalum, and REE.
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Since at present the ELVD sets out an annual common (for all materials) recycling target
based on the average weight of the vehicle, not all the materials used in vehicles are subject
to the same high standard of recycling. While high-quality recycling can often be technically
feasible and environmentally beneficial (e.g., of glass, selected plastics, electronic
components), it is not performed in cases with low or lacking profitability. In some cases, this
is due to the low efficiency of the technologies applied for recycling (also lack of advanced
shredding and post shredding technologies) but in others it can also be connected to lacking
pre-treatment (dismantling and sorting) of ELV components prior to shredding, to allow higher
quality input materials for specific recycling processes.

The main goal of the proposed measures is to promote an increase in the quality of resulting
recycled materials together with the increase of the amount of recycled material as opposed
to forms of treatment of a lower hierarchy like energy recovery, backfilling or disposal.
Additionally, the material-specific recycling target should also consider the materials and
components dismantled from the ELV before shredding for reuse, remanufacturing, and
recycling.

An effective way to ensure high-quality recycling, is to introduce a provision in the future
legislation of ELVs that would allow considering only recycled waste for the reporting on
the recycling target. In other words, recycling targets would be accounted for on the
recyclates level, i.e., considering the mass recovered after recycling operations.

A similar approach was applied in the Packaging and packaging waste Directive, where only
“the weight of packaging waste recycled shall be calculated as the weight of packaging that
has become waste which, having undergone all necessary checking, sorting and other
preliminary operations to remove waste materials that are not targeted by the subsequent
reprocessing and to ensure high-quality recycling, enters the recycling operation whereby
waste materials are actually reprocessed into products, materials or substances”. It has also
been applied to the WFD.

The definitions of “calculation point” and “measurement point” relevant for reporting of data
on waste have been recently introduced through delegated acts, for instance in the amended
Commission Decision of 22 March 2005 (Article 2)"":

(d) ‘calculation point” means the point where packaging waste materials enter the recycling
operation whereby waste is reprocessed into products, materials or substances that are not
waste, or the point where waste materials cease to be waste as a result of a preparatory
operation before being reprocessed;

(e) ‘'measurement point’ means the point where the mass of waste materials is measured with
a view to determining the amount of waste at the calculation point.

It is proposed to introduce similar definitions into the future legislation of ELVs (or in a revision
of Commission Decision 2005/293/EC).

It would also be needed to specify the calculation points in this document that are applicable
to certain ELV waste materials (e.g., glass, plastic). Doing so will require further analysis
before their publication in, e.g., an Annex to the legislation or delegated act. Therefore, the
introduction of the calculation point approach might need to be performed stepwise. Together

111 Commission Decision of 22 March 2005 establishing the formats relating to the database system pursuant to Directive
94/62/EC of the European Parliament and of the Council on packaging and packaging waste (2005/270/EC)
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with the definitions of the calculation and measurement points, the possibility of application
of ‘average loss rates’''? shall be introduced in the ELVD.

Additionally, to avoid down-cycling, it shall be required to set up a provision defining the
quality of obtained recycled material, which is of high importance especially for glass
(among the selected materials for which it is recommended to define material-specific
recycling targets). In this regard, the recycled glass shall be of a quality that can be applied
to produce glass products. In contrast, the definition of output of the recycling process for the
plastics is still unclear since plastics can be chemically recycled (further detailed below).

Setting up the provision that recycling targets apply at the recyclates level, will subsequently
most probably result in a decrease of the current total rate of re-use and recycling as well as
re-use and recovery targets. Together with the material specific targets, these targets should
also consider the efficiency of the recycling operation.

A new calculation methodology requires in-depth recognition of the outcomes from shredder
and post-shredder facilities, which are sent further on to the recycler. As addressed under the
measures in section 2.1.5.4.4, there is a need for standardizing the shredder and post-
shredder technology and to obtain in-depth information on their capacities and input/output
flows. Together with the introduction of the term ‘calculation point’ into the legislation, it will
be required to assess the share of ELVs (broken down into selected materials) in the obtained
recyclates but also in the residues of shredder/PST facilities that enter recyclers. This would
probably have a high level of administrative burden (e.g., how to allocate parts or materials
from ELVs). One possibility is to introduce a calculation approach on how to allocate the input
materials that enter shredder/PST facilities to their outputs, to assess the weight of materials
sent to recycling operations. Where it is not possible to assess the recycling losses, the
‘average loss rates’ shall be applied.

At present, new recycling technologies are under development and their recycling
feasibility is still not clear. For instance, current studies indicate several ELV waste fractions
as potential candidates for chemical recycling, e.g., polyurethanes (PUR) mostly used in car
seats and granulates from tyres. It is of high importance for the Commission to study the
technical and economic feasibility of chemical recycling in the context of ELV waste materials,
however these technologies must still evolve further to allow considering what outputs they
will result in and how this could be accounted for in the fulfiiment of the ELV targets. The
further development of this recycling technology and its successful applicability for
shredder/PST outcomes could contribute towards the increase of the share of recycled
materials, towards their energy recovery or disposal (in case it will not be banned).

New calculation rules will also require adjustment of the existing reporting scheme since
recycling operators will be obliged to monitor and report on recycled materials. This will
possibly require additional effort and time to implement.

Insofar the specification of this measure relies to some degree on the other measures to be
implemented and how they may contribute to high-quality recycling for the various materials
used in vehicles. This includes the measures: alignment of the ‘recycling’ definition (measure
2.3.a), setting up mandatory removal prior to shredding/PST (measure 2.3.b), regulation of
shredder/ post-shredder facilities (measure 2.3.d) as well as common recovery/recycling
targets and ban disposal (measure 2.3.e).

Resulting from the research and feedback from the stakeholders, there is a need to
conclude what is the best approach (which measure or which combination of

12 Delegated act of 31.08.2021 supplementing Directive 2008/98/EC of the European Parliament and of the Council with
regard to rules for the calculation and verification of the weight of materials or substances which are removed after a sorting
operation and which are not subsequently recycled, based on average loss rates for sorted waste.
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measures) for each considered material. The following figure illustrates processes and
conditions in the treatment of ELV in relation to the various measures and how they could
relate to the monitoring of compliance with recycling targets and the calculation/measurement
point. The diagram makes a first specification of which measures are considered to be
relevant for which of the selected materials. It also includes possible calculation and
measurement points for either recyclates or fractions to be recycled as well as a possible
reporting point for components to be reused.

As already mentioned in the previous section (2.1.5.4.2), for some materials dismantling and
separate recycling could be expected to have a significant contribution to improving the
quality of their recyclates and a recycling target could be seen as an alternative measure that
is less prescriptive as to how improvements are reached. Where recycling is already relatively
efficient, like steel, a recycling target could increase the share of recycled material. However,
it is not clear if the relation of costs and benefit would be proportional. Material-specific
recycling targets could be of benefit for aluminium. However, splitting the targets for wrought
and cast aluminium shall not be introduced, since monitoring of these targets will not be
possible, i.e., the separation of cast and wrought aluminium after shredding is not performed
in practice and it is not possible with the currently available analytic instruments to determine
the % of wrought or cast aluminium in mixed fractions. The same is true for plastics (either in
general or for specific polymers), textiles and rubber. However, setting up the targets for these
materials might require further studies on the feasibility of chemical recycling for these
materials as well as technological developments. Nevertheless, in this case, it may be
possible to introduce the specific targets stepwise, so that in the second step after a few years
the targets would be revised considering the new technological standards. In other words,
different materials would be affected differently by the introduction of a recycling target, and
even where this is not implemented, reporting on achieved amounts will need to apply a
suitable method for ensuring that it reflects the actual treatment of vehicles and its circularity.

Figure 2-22 Obijective 2: Processes and conditions in the treatment of ELV in
relation to proposed measures
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Looking at the figure above, setting targets in relation to the calculation point could promote
reuse and recycling at higher quality. Introduction of calculation/measurement points for
materials not under the specific targets, could also improve comparability of reported data
among EU-countries and thus can be seen as an alternative sub-measure to setting a target
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together with the monitoring method. The intended calculation point for materials for reporting
on actual recycling should refer to the recyclates obtained after recycling (losses are
excluded). However, it would also be possible to apply ‘average loss rates’ in case where no
data on recyclates is available. For instance, for glass the measurement point would require
subtracting the average loss rate (ALR) from the amount reported for dismantling.

At present material specific targets are under consideration as follows:

e Glass — 70% recycling of a quality acceptable for container glass or equivalent,
e Plastic — 30% as of 2030 based on the introduction of the calculation point principle, or
40% is the current reporting scheme is retained.

Expected outcome: Material-specific targets could promote high-quality recycling. However,
their feasibility needs to be verified with for each material separately, considering also other
measures that could be more efficient in achieving similar results. The
calculation/measurement point when applied on its own shall increase comparability of
reported data, also generating data that could be used in the future to see where recycling
targets should be considered for additional materials.

2.1.5.4.4 2.4.d) Regulate shredder/post shredder facilities to
ensure high quality/quantity of materials obtained
for recycling and to improve final treatment process

After depollution and dismantling, mechanical treatment of ELVs takes place in shredders of
metal waste. The in