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BKV GmbH

As a think tank and centre of excellence for the plastics industry, BKV
provides the industry with data and facts on topics related to resource
efficiency and recycling of plastics to aid in business decision-
making. To this end, BKV has a broad network of experts with whom it
cooperates both nationally and internationally.

Introduction

The main task of the BKV is to protect the interests of its shareholders
from across the plastics industry in the field of resource efficiency of
plastics, with a focus on end-of-life issues. The main focus is on the
recycling of plastic packaging in particular, but not exclusively. The
BKV closely monitors how these issues develop in the political
environment.

Current developments relevant to the plastics industry are identified
and addressed in project work. In this way, the BKV creates a factual
basis for informed discussions at an early stage for all interested
stakeholders.
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Conversio Market & Strategy GmbH

Conversio employees specialize in B2B market research and
consulting and have more than 20 years of experience in the field of
plastics manufacturing, processing and recycling.

Conversio has extensive experience with numerous studies on
plastics recycling and material flow analysis for renowned clients
such as Bayernoil, BDE, Borealis, BASF, BVSE, Dansk Retursystem,
OMV, Braskem, Indorama Ventures Recycling Group, Covestro,
Eumeps, Rehau, Orlen, Sabic, Total, BKV, Plastics Europe, VinylPlus
and SCS.

Numerous well-known studies have been published at EU and global
level in collaboration with partners along the entire plastics value
chain. Conversio has in-depth market knowledge and a European
network.
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Policy background

Executive summary

Following on the Circular Economy Action Plan where the roll out of further legislative initiatives to establish sustainability principles in key product value chains.
the European Commission has introduced a proposal in July 2023 ? for the amendment of the end-of-life vehicle regulation. The draft aims to facilitate the transition
of the automotive sector to the circular economy, at all stages of the vehicle - from design to treatment at end-of-life until the use of recycled plastics in new

vehicles.

In view of the low recycling rate for plastics, especially from
end-of-life vehicles, and the overall negative impacts of
other forms of treatment of plastic waste, the EU
Commission's ELVR draft® aims to increase the uptake of
recycled plastics in vehicles.

To this end, a mandatory target for plastic recycled from
post-consumer waste and post-industrial waste are being
discussed to be included in new vehicles.

Various proposals reflecting differing mandatory recycled

content targets have been discussed over the last few years.

In December 2025, the trilogue negotiations have reached a
provisional agreement on the new ELV regulation.

This study analyses and compares the impact of the three
drafts of the EC, EP and the trilogue agreement.

Main positions regarding mandatory recycled content targets in new vehicles

Post-consumer
recycled plastics
(PCR) mandatory
targets

Closed-loop targets

Accepted material
sources for
mandates

European Commission

Initialpropesal by the European
Commissionfrom 13/07/2023- starting.
pointof the legislative process and setting
the baseline for future negotiations

* 25% PCR plastics in new

vehicles

+ after 6 years i.e. estimated

start date 2032

* 25% of 25% PCR plastics

must come from ELV plastics
(post-consumeronly), with
very few exceptions

* i.e., 6.25% PCR closed-loop of

total plastic contentin new
vehicle types

* Mechanically and chemically

recycled materials

* Only PCR materials
* No Post-Industrial (PIR)

materials

* No bio-based materials

European Council

Councilofthe EU adopted its general
approach, consolidating member state
positions and in responseto Commissions
proposal published on Jun 17/2025

* Graduated recycled plastic

target:

+ 15% after 6 years > 20% after

8 years » 25% after 10 years

* 25% from graduated PCR

targets above mustcome from
ELV plastics

* i.e., 3.75% after6yrs > 5%

after 8 yrs. » 6.25% after 10 yrs

* Mechanically and chemically

recycled materials

* Only PCR materials
* No Post-Industrial (PIR)

materials

* No bio-based materials (only if

recycled)

European Parliament

European Parliament has adopted its first
reading position, published onJan 29/2025
and Sept. 9/2025

* 20% PCR plastics after6 years
* Ambition to increase to 225%

later

* 15% of 20% PCR plastics

closed-loop
i.e. 3% PCR plastics from ELV

+ No final closed-loop target set

yet

+ closed-loopcontent mustbe

reported

+ Mechanically and chemically

recycled materials

* Only PCR materials
+ PIR may be acceptedup to

50% of total target

* Bio-based materials not

mentioned

EU Trilogues
Provisional agreement
12/2025 - must be endorsed by the Council and the Parliament
before being formally adopted. The regulation will start
applying2yearsafter its entry into force.

* 15% post-consumerrecycled plastics after

6 years

+ 25% post-consumerrecycled plastics after

10 years

* 20% of the above PCR plastics must come

from ELV plastics (post-consumeronly),
with very few exceptions

+ Mechanically and chemically recycled

materials

* Only PCR materials
+ No Post-Industrial materials
* No bio-based materials

1 European Commission, 2020. A new Circular Economy Action Plan for a cleaner and more competitive Europe.
2 European Commission, 2023. Proposal for a Regulation of the European Parliament and the Council on circularity requirements for vehicle design and on management of end-of-life vehicles
® Council of the European Union, 17 June 2025. Circular economy: Council adopts position on the recycling of vehicles at the end of their life

4 European Parliament, 9 September 2025. Amendments adopted by the European Parliament on the proposal for a regulation of the European Parliament and of the Council on circularity requirements for
vehicle design and on management of end-of-life vehicles.
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Total automotive plastics demand are expected to stay stable over the next years

Executive summary — Baseline assumptions for plastics used in the automotive industry

PP/ PP-EPDM
Plastics play a crucial and growing role in automotive design and manufacturing, Plastic types used in - S, (4550%)
driven by their versatility, durability, and ability to support lightweight construction. an average vehicle in mm;g;gﬂsfiy
Oyer the past decades, th.e importancg of plastics in vehicles has steadily ingrea§ed, Europe R o 5 & o
with many components - interior, exterior, underbody or under-the hood applications. PET (1-4%) Sl

17%
PUR Foam
15-20%)

. . . . PE (3-8%
The absolute amount of plastics used per vehicle continues to rise. Based on current (3-8%)

. . . PA6/66 14%
market forecasts, the total demand for automotive plastics in Europe is expected to (8-12%) ABS/PC/ABS-PC
remain stable until 2042, reaching approx. 4,642 kt - roughly the same level as today. (10-17%)
. . . . . . Automotive plastic demand in future
At the same time, vehicle production in Europe is expected to decline slightly from P
~15.9 million passenger cars and light commercial vehicles (LCVs) in 2025 to an Plastics demand
. rye . . Number of vehicles or passenge cars
estimated ~15.7 million units in 2042. produced in EU 27+3 ﬁ rotuced B0 STsimie
H . . . . . . . ; ~195 kg ~300 kg . 20,
This means that plastic consumption per vehicle will remain high, even if fewer cars zi Wt Plastics per vehicle 20,000
((Avg. Passenger Car) (AVg. Fassenger Car)
are manufactured. p | SR .
~19.3 Mio
This projection of future plastics demand is an essential baseline for the Mo et VM0 17vio ezmie [ 1O
. . oo . . ~ . vehicles vel .IC es ehicles
study assessing the feasibility of meeting the targets for recycled plastic content 1 | T\ Veraias g— —
currently discussed by 141 passengercnrs : pasvngrears | 10,000
o . . . 1 ]
EU institutions under the new ELVR (End-of-Life Vehicle Regulation) framework. ol
Understanding the long-term plastics demand helps clarify: & 1 4,604 kt S— - on
6 y r 5,
Total plastics demand and the required nominal PCR volumes needed 4] 2 17é/kt
to fulfill the targets for recycled plastic content. 2 :
What plastic types are used and are required to fulfill the targets for recycled 02010 © am0 205 20 202 2085 202
plastic conte nt') Vehicles produced (incl. trucks and buses) — Lower sstimatsd Plastics Demand Passenger Cars and LCVs Produc;?:rll’
Cars and LCV preduced Avg. Plastics Demand Passenger Cars and LCV s

— Upper estimated Plastics Demand Passenger Cars and LCVs

): Production statistics; missing data points for selected vehicle categories and countries were estimated
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Growing demand for automotive-grade PCR is particularly expected for rPP,
technical polymers and PUR foams

Executive summary - PCR demands by polymer — forecast to 2042

Even though the current ELVR drafts do not set specific targets for
individual plastic types, itis still helpful to break the overall PCR
requirement down by plastic type.

By estimating how much each type of plastic would need to
contribute—based on the average plastics distribution of a vehicle—
it can better be understood where recycled material is likely to be
missing.

This makes it easier to see which plastic types may not be able to
meet their share of the target and where gaps will need to be closed,
either

through alternative solutions (e.g. through the use of
chemically recycled plastics)

or by using more recycled content in other plastics to
compensate

Today, automotive applications where PCR materials are used focus
mainly on PP/PP-EPDM plastic type. Recycled PP is one of the few
plastic types that is available in appropriate quantity and quality that
fulfils automotive requirements.

If each plastic type would contribute equally to fulfil the minimum
recycled plastic content targets, further increasing demands for PCR
arise mainly for technical polymers (e.g. ABS/PC/ABS-PC, PA6/66)
and PUR foams according to the proportionately high occurrence in
an average European vehicle.
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Effect of the target for recycled plastic content on the total PCR demand of the automotive
industry based on the trilogue proposal - by polymer

Automotive-grade PCR demand by trilogue-proposal

[l PP/PP-EPDM Inkt
Il PE 1500
I PET
Other Standard Plastics (PVC, EPS, PS) Introduction of 25% minimum
Il rre/66 PCR content target
ABS/PC/ABS-PC 1 ,1 60
Z2% Other Engineering Thermoplastics (PMM 25% 1.032 1’997
| PUR 968_ 7 | 4000
#% Other Thermosets 903 e ]
| : | 46%
Introduction of 15% minimum 776 | : :
PCR content target N ] |
648 | | | ne
15% e B j
520 | } } | : : ] 5% 3%
458 —pn— — » 3% 500
397 @ o . 0B @
185 s m M N B N [] B L] [
0 246 260 4 | | | = 14%
54% 202 212 223 234 e [ - 1 .
’—]7% 193 -4, - J— w [ ] | = = - - [ | ! e 2%
L — - m = - = - = . = o oo Erry A
& | — [ | | | : - L . [ rrra 17%
| 0 = B B B BN _ =- 6
= = = = = —_— —_ —_— 0
2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042
*PCR demand includes both demands - for existing vehicle fleets and ELVR-compliant demand for new vehicle types
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Two scenario models project future supply potentials to analyse and identify
supply gaps for the automotive industry on high-quality PCR materials

Executive summary - How much automotive-grade PCR will be available in future? — 2 scenarios

How much post-consumer recyclates (PCR) in the quality required for automotive applications will be available in future and will the volume be sufficient to meet the
mandatory content targets stipulated by the ELVR?

To answer this question, two scenarios were considered - modelling the potential supply of mechanically and chemically recycled post-consumer plastics for 2032
and 2042. Additionally, the contribution of post-industrial recyclates was analysed, i.e., the amount of industrial plastic waste resulting from manufacturing and
converting processes (e.g., faulty parts, sprues, edge sections, leftovers), recycled and directed into processing again.

Business-as-Usual Scenario: Progressive growth Scenario:

Moderate mechanical recycling growth rate from 2024 to 2042: +2.6 % p.a.
Chemical recycling contributes only little with a growth of chemically
recycled plastics output of ~100 kt to ~380 kt from 2024 to 2042 (+9% p.a.)
ELV recycling value chain is developing (provided that first pilots by cross-
industrial collaborations show impact) with ELV recycling rate increase from
today ~13% to 17% in 2042 (including chemical and mechanical recycling)
The share of "unknown whereabouts" at all ELV generated will remain on 35%
as estimated valid figure for today.

High-quality mechanically produced PCR output grows proportionately to
total PCR output with +2.6% p.a. (CAGR 2024-2042)

Significant mechanical recycling growth rate from 2024 to 2042 +3.5% p.a.
(for mechanical recycled output)

Chemical recycled plastics play an increasing role with growth rate of +16%
resulting in ~900 kt chemically recycled plastics output

ELV recycling value chain is stronger growing and will reach an ELV recycling
rate of ~21% in 2042

The level of "unknown whereabouts" will drop to 19%, meaning that more
ELV “s will enter the official route of proper waste treatment and thus can
contribute to ELV recycling value chain.

Quality advancements in recycling technology are anticipated leading to
stronger growth rates of high-quality PCR output (+3.8%) compared to overall
PCR growth with +3.5 % p.a.

These supply and demand projections are ultimately brought together in a comprehensive gap analysis, identifying where structural shortages are inevitable and
where targeted interventions could close the loop for ELV plastics.
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High-quality PCR is defined as PCR material that is able to substitute virgin
materials in the production of new plastic products

Methodology to calculate high-quality PCR

Key areas of application
for post-consumer recyclates

Packaging (use of PCR, e.g., in beverage bottles,
films, industrial, logistics and transport packaging,
etc.)

Building and Construction (use of PCRe.g., in

road construction products, window and door profiles,

pipes, construction films, etc.)

Agriculture, Gardening (use of recycled materials
e.g., in flower pots, planters, garden and agricultural
films, etc.)

Other PCR usage (including electrical/electronic
goods, household goods, sports/games/leisure,
furniture, medical goods, other)

Supplementing/replacing plastics based on fossil
raw materials through the use of recycled
materials

PCR materials used ...

Substitution of reducing agents through

... replace other :
raw material recycling

... replace virgin

plastics to xy...% m\:;e;;al:i:j')’ tzoxr;cr::e, Approx. 0.02 Mio. t Substitution effects e .‘“75 et
! Plastic waste through the use of recycled <__0.86 Mio.t post. waste, >
(Post-consumer) materials (from post- : TTOv
consumer and post-
industrial waste) and the

reuse of by-products

in total approx. Substitution of materials such as concrete,

Chemical recycling wood and steel with the use of

approx. <0,01 Mio. t 2.45 million tonnes Post-consumer recyclates

+ Plastic waste Approx. 0.68 Mio. t
(Post-Consumer) (~100% from post-consumer waste)
\d
High-quality Lower-quality
PCR PCR

Source "Stoffstrombild Kunststoffe in Deutschland 2023"

0.86 million tons post-consumer recyclates used

Ratio High-quality PCR
to total PCR materials used

to replace fossil raw materials

== 56%

1.54 million tons post-consumer recyclates produced and used in

09/04/2026

plastic processing
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High quality post-consumer recyclates
(HQ- PCR) are plastics recycled from
end-of-life products to replace virgin
plastics in the production of new
plastic products.

Today, about 56% of all PCR can be
regarded as high-quality.

HQ-PCR can be used to manufacture
compounds suitable for automotive
applications

The ratio of 56% derives from the
“Material flow study for plastics in
Germany in 2023” and was applied for
this study to estimate the amount of
high-quality PCR available based on the
European total production.

The same method was applied

considering key areas of application for
post-consumer recyclates based on the
available total PCR materials produced.




It is important to note that only about half of the PCR materials produced is

suitable for use in the automotive industry

Executive summary — high-quality PCR output forecast — 2 scenarios

High-quality post-consumer recyclates (HQ-PCR) are defined as
plastics recycled from end-of-life products to replace virgin
plastics in the production of new products.*

Today, about 50-60% of all PCR can be regarded as high-quality.

HQ-PCR can be used to manufacture compounds suitable for
automotive applications, but could also be used for other plastic
applications, e.g., in the packaging sector, in furniture, electronics
or any other product insofar as it meets the manufacturers'
requirements.

As the predominant waste stream for recycling derives from plastic
packaging waste, most high-quality plastic types that are available
focus on rPET (HQ), rPE (HQ) and rPP(HQ).

In 2042, these three polymer types will account for ~84-85% of all
high-quality PCR potentially produced, i.e., in Business-as-Usual
scenario 5,789 kt of 6,750 kt (all high-quality PCR) respectively in

the Progressive scenario 7,108 kt of 8,408 kt of all high-quality PCR.

The figures show that, despite ambitious growth, engineering
plastics types such as those required in the automotive industry
(e.g., PA6/66, ABS, PC) are only produced on a small scale.

*explanation of High-Quality recyclate definition see page 9

Business-as-Usual Scenario:
Proportion of high-quality

PCR* in total mechanically

produced PCR p—
CAGR: 12,665 kt
6% +2.6% 9,692 kt e
7,917 kt +2 60/0, /»7 065 kt
4, 445 kt - 5 464 kt | . 1,184 kt

2,457 kt

1,041 kt

2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042

Progressive growth Scenario: 59%
14,628 kt
CAGR:
56% +3.5% 10,212 kt CAGR:

+3.8% 8 674 kt

1621kt

6,027 kt ,
4, 445 kt ' 2,745
I I I I I l I l I I o

1,385 kt

7,917 kt

2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042
Total PCR

[0 rPP/rPP-EPDM (HQ) B PE(HQ) I rPET (HQ) Other recycled Plastics (HQ)
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Post-industrial waste will remain at a stable level in coming years,
PIR recyclates accordingly

Executive summary - Post-industrial plastic waste forecast

The ELVR proposal from the European Parliament suggests to
accept post-industrial recyclates to fulfil the targets for recycled
plastic content. 50% of the total recycled plastic content in new
vehicles could potentially be used by Post-industrial recyclates

Forecast of available post-industrial recyclates (PIR)

Post-industrial

( Pl R) . recyclates in kt Eotal p::t_”ti:ft
. . . . emand in
PIR can be obtained from waste and residues in plastic 5.000 - * Totalplasticsdemand
production and conversion. They offer the advantage of higher >4.0Mt 56.5 Mt e
quality compared to post-consumer recyclates. / tesesessseetaueitteetastietsteteteecsssecsasenosarettteistantsreety o
PIR are high-quality recyclates often with virgin like 4,000 4 | 50
specifications and are thus often used to replace virgin L 45
materials in the production of new products. 3,000 {2911kt 2,986 kt 2,962kt 2,958kt 4o
However, PIR are available only in limited amounts. In average, - 35

30

6-7% production residues and scrap accrues during plastics 2 000 i

processing and product manufacturing (mainly applicable for ' I 25
Thermoplastics while thermosets are mainly not used for - 20
recycling). 1,000 I 12

The majority is forwarded to mechanical recycling. As the I

volume of post-industrial waste generated is directly linked to 0|79 T W v wm wem v m wm m v wm wm e m wm wm wm om
the total plastic volume being processed, the total volume of PIR 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042
prOduced is correlative to the plaStIC demand development’ PP/PP-EPDM [ PET Il PAG/66 77 Other engineering thermoplastics (PMMA)

Little improvements can be expected in future, as recycling of I PE Other standard plastics (PVC, EPS, PS)  ABS/PC/ABS-PC [E PUR

plastic production waste is already well established in Europe.

The total availability of PIR is ~2.9 Mt to 3.0 Mt and is expected to
remain stable.
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A supply gap is predicted for all types of plastic.
The supply gap for rPP/rPP-EPDM has a significant impact on the automotive industry

Executive summary - Supply gap for high-quality PCR based on Trilogue draft in in Business-as-Usual scenario for 2042 —(1/2)

Based on the future supply and demand projections for high-quality PCR made, it is
now possible to identify potential supply bottlenecks at a polymer-specific level.

It becomes evident, that for high-quality PCR significant supply gaps are likely to
emerge in future, even for those plastic types that are supposed to build on

established recycling value chains. In a Business-as-Usual scenario, supply gaps for

high-quality PCR of 1,549 kt for PP/PP-EPDM, 2,096 kt for rPE and 130 kt for other
standard plastics are likely.

In order to assess whether the automotive industry will be able to procure sufficient
quantities of automotive-grade PCR, it is crucial to consider the market share of
available high-quality PCR the automotive industry will demand.

For rPE, rPET and other standard plastics, the automotive industry's demand is less
than 5% of the total available quantity of high-quality PCR. In this respect, procuring
the necessary quantities of these types of plastic should not be a major issue.

In the case of rPP/rPP-EPDM, however, the supply situation is quite critical.
The automotive industry would have to claim almost half (45%) of all PCR quantities
available on the market in order to meet its minimum requirements.

PIR can only partially contribute to meeting demand. Even in the case for rPP/rPP-
EPDM, there is a total demand of 2,733 kt, but only 1,887 kt of post-industrial and
post-consumer recyclates combined are available.

rPP/PP-EPDM

Gap-analysis — Business-as-Usual - 2042

Va" HQ-PCR Available
Lé PIR -Recyclates
available

HQ-PCR Demand

& HQ-PCR Available

rPE

PIR -Recyclates
available

HQ-PCR Demand

HQ-PCR Available

L A PIR -Recyclates
available

rPET
HQ-PCR Demand

aY HQ-PCR Available
Lé PIR -Recyclates
available

Other standard
plastics PCR

HQ-PCR Demand

(PS/EPS/PVC)

Market share of HQ-PCR
to be achieved by the
automotive industry

O

45%

GAP: -2,095 kt

4,552 kt
62kt 3%

2,383 kt ]

1,184 kt

1703kt 1,887kt

EEEI] 2,733 kt

2,457 kt
________________ S

| 1.060kt 3,516kt

IET 2,223 kt Pl 2%
718 kt
__Te40kt 1,257kt CGAP: 130kt >
4%+

PEXT 848 kt

Sufficient supply with HQ PCR

HQ-PCR M Packaging E+E Wk Automotive according to Trilogue draft

PIR B&C

*All available recycled materials are not sufficient to supply the demands by the automotive industry

Critical supply situation for HQ PCR

Supply GAP

Others GAP indicates difference between demand for HQ-PCR by all sectors and potential supply with HQ-PCR not considering supply by PIR-recyclates
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In the case of engineering plastics, the Business-as-Usual scenario
reveals significant supply gaps for high-quality PCR materials

Executive summary - Supply gap for high-quality PCR based on Trilogue draft in Business-as-Usual scenario for 2042 - (2/2)

Gap-analysis - Business-as-Usual - 2042 arket share of HQ-
With regards to other plastic types such as rPA6/66, rABS/rABS-PC/rPC, other P y Mm';eta:hievey;?t:?
engineering thermoplastics and rPUR, the supply situation is critical or /\  HQ-PCRAvaitable 26 Kt automotive Industry
insufficient in a Business-as-Usual scenario.
Lﬂ) P'R'Rec“l’ci‘f‘sls 80 Kt 107 kt >
The supply of high-quality post-consumer polyamides is limited to 26 kt, whereas "PAG/GE avaltab'e )
the automotive demand is more than four times higher at 112 kt. Even if the HQ-PCR Demand 199 t 431%

automotive sector would procure all available PIR and PCR plastics, the supply
would not be sufficient.

7\ HQ-PCR Available 214 kt
With regards to polyurethane, it is not expected that the small volumes of LQ PIR -Recyclates 108 B 320 kt ?

mechanically recycled PCR (14kt) would sufficiently meet the demands of the rABS/rABS-PC available
. . . . . 0,
automotive industry. Targets for PUR materials may only be fulfilled by chemically /rPC HQ-PCR Demand 385 kt 76%
recycled plastics or by substitution of higher PCR content in other plastic parts.
Although 194 kt of high-quality rABS/rABS-PC/rPC are projected for 2042, the aY HQ-PCR Available 67 kt
demand of 163 kt would result in the automotive industry securing 84% of all LQ PIR -Recyclates 41 = 108kt
available HQ-PC. Other available ™
i o . . . engineering HQ-PCRDemand 139 kt 0
Less critical, but still significant gap emerge for other engineering thermoplastics thermoplastics
with a needed market share to be secured by automotive industry of 35%. (e.8. PMMA etc.)
7\ 15 kt
LA 5kt 21kt ?
1,327%*
rPUR 237 Kt ’ 0
HQ-PCR [ Packaging e+E  JJk Automotive according to Trilogue draft Sufficient Supply with HQ PCR Critical supply situation for HQ PCR Supply GAP
PIR B&C Others GAP indicates difference between demand for HQ-PCR by all sectors and potential supply with HQ-PCR not considering supply by PIR-recyclates
*All available recycled materials are not sufficient to supply the demands by the automotive industry
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Even in a Progressive growth scenario, significant gaps for various plastic types occur

Executive summary - - Supply gap for high-quality PCR based on Trilogue draft in Progressive scenario for 2042

Evenin a Progressive growth scenario, significant gaps for various

7\
plastic types occur L‘) HQ-PCR Available
rPP/ PIR - available

PP-EPDM HQ-PCR Demand

While for PE, PET and other standard plastics sufficient PCR
materials are expected to be in the market to supply Automotive
industry in 2042, high-quality recyclates consisting of PP/PP-
EPDM, PA6/66, ABS/ABS-PC/PC, PUR and engineering & HQ-PCR Available
thermoplastics may not be sufficiently being produced. PIR - available
rPA6/66 Hq-pcRDemand

Ll A‘ HQ-PCR Available
PIR - available
HQ-PCR Demand

rABS/
rABS-PC/rPC

LAA HQ-PCR Available

PIR - available

Other engineering
. HQ-PCR Demand
thermoplastics

A HQ-PCR Available
Lo

PIR - available
rPUR HQ-PCR Demand

HoPcr Ml Packaging e« I Automotive according to Trilogue draft Sufficient Supply with HQ PCR Critical supply situation for HQ PCR Supply GAP

PIR BaC Others GAP indicates difference between demand for HQ-PCR by all sectors and potential supply with HQ-PCR not considering supply by PIR-recyclates

*All available recycled materials are not sufficient to supply the demands by the automotive industry
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1,621 kt
__________ 1703 kt 2,324 33%
EEEIE] 2,733 kt

33 kt

-80kt 113kt GAP: -166 kt

199 kt

311 kt

Tl-108kt 419kt CGAP: -74 ki

385 kt

127 kt

41kt 168 kt @

144 kt

19 kt

5kt 24kt GAP: -218 kt

237 kt

Market share of HQ-PCR
to be achieved by the
automotive industry

339%*

52%

18%

1,047%*

14



Ill|<

The automotive industry is expected to face supply shortages for high-quality

PCR materials in future for selected plastic types
Executive summary — Overview on high-quality PCR available and share that must be claimed by auto industry to meet targets — (1/2)

_ Business-as-Usual scenario Progressive growth scenario

PCRin kt share* in % PCRin kt share*in % PCRin kt share*in % PCRin kt share* in %

Plastic Type Available HQ- | Target automotive Available HQ- Target automotive | Available HQ- Target automotive Available HQ- Target automotive

rPP/

PP-EPDM 906 kt 1,184 kt 1,050 kt 1,621 kt
rPE 1,946 kt 2,457 kt 2,043 kt 2,745 kt
rPET 1,906 kt 2,383 kt 2,137 kt 2,924 kt
Other standard 505 kt 718 kt 550 kt 895 kt
plastics
rPA6/6,6 18 kt 105% 26 kt 431% 20 kt 95% 33 kt 339%
LAY ':g/ sy 129 kt 214 kt 157 kt 311kt
Other
engineering 42 kt 67 kt 57 kt 127 kt
thermoplastics
rPUR 12 kt 158% 15 kt 1,327% 13 kt 146% 19 kt 1,047 %
’ Sufficient Supply with HQ PCR . Critical supply situation for HQ PCR O Supply GAP

*according to Trilogue-draft

09/04/2026 Report BKV-Study: " End-of-life vehicles regulation (ELVR) - Fulfilment of recycled content target in EU 27+3" 15



The automotive industry is expected to face supply shortages for high-quality
PCR materials in future for selected plastic types
Executive summary — Overview on high-quality PCR available and share that must be claimed by auto industry to meet targets —(2/2)

Both scenarios reveal that for key plastic types in the automotive
industry significant supply gaps for high-quality PCR materials are
likely to emerge based on the agreed Trilogue targets.

In case of Polyamide, the automotive industry would require 4 times PPy
. . . : e 906 kt 19% 1,184kt 45% 1,050 ke 16% 1,621kt 33%
higher volumes of all high-quality PCR materials produced. As
mechanical recycling of polyurethane is not common, it only can e hodsle = 247 3% 2083k 2% 278l 2%
contribute minimally to the targets for recycled plastic content. rPET 108k e 23831 2 2137k e 29241 B
. . . . mhel':s‘:::a rd 505kt 4% 718kt 4% 550 kt 4% 895kt 3%
With regards to engineering plastics as ABS, PC, and ABS-PC as well :
. . . PA6/6,6 18 kt 105% 26 kt 431% 20kt 950% 33kt 339%
as for PP/PP-EPDM demands for high-quality PCR plastics addressed AB;/ ooABs
. . o, . . Lt r r =
by the automotive industry reach critical status, as they claim very PC 129kt 23 214kt % 167kt 9% sitie
X . . oth
high shares of all available material in the market. enginmering - 0% 7 71 0 — 1o
. . . . . thermoplastics
QonS|der|ng that gther plastic manufacturing sector§ as the packaging PUR 2k 158% 5k L3279 ke 1465 Lok 10475
industry, electronic industry and other durable plastic product Sficient Supply with HQPCR CrtcalsupplysituationforHQRCR () Supply GAP
producers have high demands too (partially based on legislative FaccordngtoTrlogue-craf

mandates), the shortage of high-quality PCR plastics is substantial
and resulting to critical supply situation for the automotive industry in
future.

The utilisation of post-industrial recyclates has been identified as a
potential contributor to address the existing deficit in the supply of
recyclates across various sectors.

However, it is important to note that this approach is not sufficient to
meet the full requirements for recyclates in these sectors and that PIR
is currently not included in the bill to contribute to meeting the targets.
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3% and 5 % closed-loop targets according to Trilogue draft will be challenging to reach

Executive summary — Closed-loop Gap analysis

The relevant challenges in current end-of-life vehicle separation and dismantling practices lie particularly in the production of homogeneous plastic fractions in
preparation for downstream recycling. Technological innovations aimed at improving the conditions for plastic recycling focus on two specific points within the ELV value

chain.

On the one hand, attempts are being made to pre-sort end-of-life vehicles into waste fractions that are as homogeneous as possible during the dismantling

process and aftertreatment.

On the other hand, there are efforts to optimize the shredder and sorting technology by density separation using float-sink technology. In addition to this, pilot
projects should be mentioned which separate vehicle parts into different product clusters through a pre-sorting step. The aim of downstream shredding and
sorting is to obtain polymer-specific waste fractions for use in chemical and mechanical recycling processes.

These R&D efforts suggest that vehicle disassembly, combined with direct granule-based reprocessing, can offer a practical and scalable approach to improving ELV
plastic recovery rates in future under the assumption that cross-sectoral stakeholders and collaboration platforms will engage and invest with infrastructure

accordingly.
Two scenarios have been developed to project future ELV-recycling

Business-as-Usual Scenario:

Progressive growth Scenario:

Business-as-Usual scenario expects that 30% of plastic-rich and heavier car
components (as mandated in Annex VIl Part C) will be removed before shredding.
Resulting in approx. ~120-130 kt of dismantled plastics equals to ~16 kg of
plastics per vehicle in average.

Assumption that 7.6 million ELVs will be treated by 2042.

Chemical recycling will be fed by ELV plastic waste both from dismantling route as
well as from Post-shredder-sorting routes , yet to minor extent. (up to 40 kt)

The removal of plastic-rich and heavier car components (as mandated in Annex VI
Part C) are expected to realize by 50% in average from all ELV “s leading to ~27 kg
of plastics dismantled from ELVs in average in Europe by 2042 and sums up to
250-260 kt dismantled car parts from ELV.

Strong investments into advanced post-shredding sorting technology will result in
~240-250 kt of additional mechanical recycled plastics.

Assumption that 9.5 million ELVs will be treated by 2042.

Higher quantities of chemically recycled plastics (up to 70 kt ) from ELV will be
achieved

09/04/2026
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In case of 3% resp. 5% stepwise introduced closed-loop target, a supply gap can be
expected even in progressive scenario

Gap-analysis for closed-loop plastics according Trilogue draft agreement

Year 2024

Demand Supply

In kt
500 H~
400 4
300 -
200 + 170
100 { 60 60
1
59
0 |
Closed- ELV-  Automotive-
Loop Plastics grade
Automotive recycled Closed-
PCR Loop PCR
Demand recycled
PCR demand
chemically recycled ELV plastics
mechanically recycled ELV plastics
09/04/2026

Year 2032 ; Year 2036
Demand Supply : Demand Supply
Business-as- Progressive E Business-as- Progressive
3.0% - ; .
Usual scenario ' 3.0% Usual scenario
scenario 1 070 scenario
i and
i 5.0%
' A=-8 kt
No GAP ;
275 §
i 245
223 ;
(99 79 i (95 18
10 |
20 ) 7 ! 114 14
; _2
Closed- ELV- Autom.- ELV- Autom.- Closed- ELV- Autom.- ELV- Autom.-
Loop PCR grade Plastics grade : Loop PCR grade Plastics grade
Automotive BaU closed- recycledclosed- . Automotive BaU closed- recycledclosed-
PCR loop PROG  loop ' PCR loop PROG loop
demand PCR PCR E demand PCR PCR
(Trilogue recycled recycled (Trilogue recycled recycled
quota) BaU PROG ; quota) BaU PROG

- PCR demand attributed to new vehicle types
PCR demand attributed to existing vehicle fleet

ELV-PCR produced
chemically recycled ELV plastics

mechanically recycled ELV plastics

*PCR demand includes both demands - for existing vehicle fleets and ELVR-compliant demand for new vehicle types
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Year 2042
Demand Supply
Business-as- Progressive
0
5.0% Usual scenario
scenario
461
A =-20 kt
304
(232
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40
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Closed- ELV- Autom.- ELV- Autom.-
Loop PCR grade Plastics grade
Automotive BaU closed- recycledclosed-
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Supply constraints will gradually become effective from 2032
and will differ by plastic type
Conclusion — Supply constraints in 2042 - (1/2)

The study demonstrates that the future compliance of the automotive industry with ELVR-mandatory recycled content targets of 15% in 2032 and 25% by 2036

(according to the agreement reached in the ELVR-Trilogue talks) will be structurally constrained by limited availability of high-quality post-consumer recyclates (HQ-
PCR).

The ELVR applies only to new vehicle types starting in 2032, with a typical 7-year model cycle. Existing vehicle models—continued in production beyond 2032—
remain exempt until they are replaced by new types. Consequently: The roll-out of ELVR-compliant vehicles is gradual, not instantaneous.

2042 is thus the first year in which the regulation unfolds its full quantitative effect on PCR demand across the entire fleet of newly produced passenger cars and LCVs.

For this reason, all gap analyses, sectoral competition assessments, and supply-demand feasibility checks are most meaningful when examining the 2042
results.

Because the ELVR drafts define only an aggregate PCR usage target per vehicle—not broken down by polymer—supply gaps cannot be aggregated into a single

number. Rather each plastic type exhibits its own supply constraint due to differing recycling value chains and due to differing demands by the automotive sector and
other plastic manufacturing sectors.

A critical supply situation is anticipated for rPP/rPP-EPDM driven by upcoming EU regulation in various sectors. PP/PP-EPDM materials are the most used plastic
types in vehicles. 45-50% of all plastic weight used in vehicles amounts to this versatile plastic type. Provided the 25% PCR minimum content target this would
translate into ~540 kt automotive high-quality PCR. In both scenarios sufficient high-quality recycled post-consumer PP/PP-EPDM could be produced at first sight
with ~1,180 kt to ~1,620 kt in the Business-as-Usual scenario resp. Progressive scenario. However, this would mean that the automotive industry would consume
almost 33% to 45% of the total produced high-quality PCR available on the market. It must be noted that the packaging sector alone is obliged to comply to the

PPWR and raises high demands for high-quality recycled PP materials of 1,100-1,200 kt by 2042. The expected available high-quality PCR would thus be fully
absorbed by the packaging sector alone in a Business-as-Usual scenario.

Least critical for the automotive sector are PET, PE and other standard plastics (PS, EPS, PVC). These plastic types capture aggregated only ~11% of all plastics
used in an average vehicle. If each of the polymer would contribute proportionately to their average occurrence in cars to fulfill the PCR target, their total demand for
high-quality PCR amount to ~130. Despite the fact that the majority of high-quality recycled PE, PET and other standard plastic PCR material is allocated to the
packaging and other sectors, a substantial volume of high-quality PCR plastic of ~5,560 kt (Business-as-Usual scenario) to ~6,560 kt (Progressive scenario) is likely
to be available in the market. Given the low market demand for these plastic types from the automotive industry of only 2% to 2.5% of the total high-quality PCR
produced — it seems reasonable that the automotive industry will meet its demands for these plastic types.
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Supply constraints will gradually become effective from 2032
and will differ by plastic type
Conclusion — Supply constraints in 2042 - (2/2)

PCR at other engineering thermoplastics, such as PMMA and ASA, as well as ABS/PC/ABS-PC, a critical supply situation must be expected in 2042.
ABS/PC/ABS-PC and other engineering plastics are used in vehicles, accounting for approximately 16%-20% within average cars. The demand for a 25% minimum
content would therefore aggregate to ~190 kt. Basically, there is sufficient high-quality PCR material available with aggregated ~280 kt (Business-as-Usual scenario)
to 440 kt (Progressive scenario) for these plastic types in 2042. However, in order to meet the required demand for these materials, the automotive industry would
have to secure about 20% for other engineering thermoplastics and well over 50% for ABS/PC/ABS-PC of the total PCR material produced in the Progressive
scenario. Given that other sectors also have demands for these materials, this would lead to fierce competition, which is likely to result in significant price
increases.

With regards to Polyamide, the supply gap is substantial. PA6/66 is used in a wide range of components and applications, accounting for 8-12% of the total plastic
content weight in an average vehicle. Provided that these components would contain PCR in line with the 25% target, demand would be ~530-540 kt in 2042.
However, it is unlikely that recycling value chains capable of meeting this demand for high-quality PCR will be established by 2042. Even in the Progressive scenario,
only ~30 to 40 kt from post-consumer plastics would be available. The amount of post-industrial recyclates could reduce the supply gap of ~170kt by ~80kt.
Nevertheless, even in the best-case scenario, a gap of at least ~80 to 90 kt would remain. Note that this gap would be even much larger if non-automotive plastic
converters claim some of the available high-quality recycled Polyamide.

The absence of high-quality mechanical PUR foam recycling technology result in substantial supply gap. PUR foam is widely used for seats and cushioning in
interior applications in cars. It is one of the most used plastic type in cars with content shares of 15-20%. As PUR foam is a thermoset, mechanical recycling options
are limited and mostly do not allow the usage in cars in foam applications again. If each plastic type would contribute equally to the target for recycled plastic
content, the automotive demand for recycled PUR would be ~200 kt in 2042. In the Progressive scenario, only ~18 kt of mechanically recycled post-consumer
recyclate could theoretically be used to meet this demands, which may however only be utilized for car insulation application. The supply gap for PUR foam is likely
to be between ~220 kt in both scenarios.

The gap analysis, based on the hypothetical assumption that each plastic type shall contribute proportionately to their average occurrence in vehicles to fulfil
mandatory PCR target, demonstrates the structural supply constraints for high-quality PCR.

Post-consumer recyclate, such as rPE and rPET, are widely available, yet their utilization in automotive applications remain limited. In contrast, engineering plastic
types, including PA6/66, or thermosets like PUR foam are only available in negligible quantities
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Closed-loop PCR materials could potentially contribute between
2.8% to 4.5% of the total automotive plastics demand
Conclusion - Closed-loop target

The ELVR considers closed-loop recycling value chains as one option to ensure high-quality PCR supply in future and has therefore set clear closed-loop targets.

The ELVR trilogue draft has agreed to that 20% of mandatory PCR content to be used in new vehicles must come from ELV sources. Based on the staggered PCR
target requirement for recycled plastics content of 15% in 2032 and 25% in 2042 this translates in a minimum content of 3% closed-loop PCR by 2032 and 5% from
2036 for new vehicle types. The target would translate into 230-240 kt of closed-loop plastics required by the automotive industry by 2042 that needs to be
incorporated into new vehicles.

Two scenarios have been deployed analyzing potential output volumes of closed-loop PCR plastics coming from ELV sources including auto garage waste.

Under Business-as-Usual conditions, 300-310 kt of plastics can be recycled from end-of-life vehicles. However, due to the large variety of plastic
appliances utilized in vehicles and the complexity in ELV recycling, much of ELV plastics cannot be used in vehicles again. Only ~130 kt of plastics can be
recycled (thereof ~90 kt mechanically recycled) and used as closed-loop PCR in automotive again.

This quantity is already based on growing efforts and investments necessary to be taken into various recycling value chains that do not exist today. This
development includes improved dismantling practices, advancements in post-shredder sorting technologies and the utilization of chemical recycling
technologies that are still currently under development.

In a best-case scenario, it could be demonstrated that a maximum of ~210 kt of closed-loop recyclate output (thereof ~140 kt mechanically recycled)
could be achieved by 2042. This will be achieved by dismantling of about ~27 kg of plastics from each car in average before shredding in order to create a
more homogenous waste stream for better downstream recycling technologies. The exploitation of auto shredder residues in advanced and more efficient
ways is also required to contribute to these volumes.

In total, closed-loop plastics could contribute between ~2.8% (130 kt in Business-as-Usual scenario) to ~4.5% (210 kt in a Progressive scenario) to the
total automotive plastics demand of 4.6 Mt in 2042, which would fall behind the target of 5% of the Trilogue-proposal. The EP-proposal of 3% could be
reached under best case conditions.
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