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In 2022, the EU generated 33.2 million tonnes (Mt) of post-consumer plastic waste, of which only 11.3 Mt (29%) have been
recycled. To enhance plastic recycling rates, the EU has established a new regulatory framework. This includes a target of 55% of all
packaging to be recycled by 2030 (EU Directive 2018/852) and a mandate for manufacturers to incorporate between 50 to 65%
recycled raw materials (RRM) in new packaging by 2040 (provisional PPWR, 2024). Additionally, forthcoming regulations are
expected to facilitate the certification of chemically recycled polymers through the recognition of the mass-balance approach.

The study identified more than 51 projects currently operational or announced, representing a combined capacity of ~0.8 Mt/year.
Most of these projects (62%) utilise pyrolysis technology, designed to process blended polyolefins resins (PE, PP, and PS/EPS).
The industry has experienced a slowdown in new project announcements since 2022, primarily due to heightened financial and
regulatory risks and increased competition from energy recovery sectors (SRF and incineration), particularly following the energy
crisis in 2022. Key players in this sector, notably refiners and petrochemical companies, are showing a strong interest in chemical
recycling to bolster their supply chains. Meanwhile, manufacturers, under regulatory pressure, are forming partnerships to secure
volume and drive demand for chemically recycled resins.

Ultimately, chemical recycling is expected to target polyolefin resins and PET (excluding bottles) impacted by the new packaging
regulations and is projected to provide between 1.5 and 6.5 Mt of RRM by 2030 and 2040, respectively. This anticipated production will
necessitate the establishment of new chemical recycling facilities categorised into two main processes: pyrolysis and/or gasification
and solvolysis and/or enzymolysis. This cumulative capacity is estimated to reach ~2.5 Mt by 2030, scaling up to ~9 Mt by 2040. This
would see chemical recycling achieve a 15 to 40% market share compared to mechanical recycling in the packaging sector. Overall
investments for these facilities ("core-process" only) are estimated to exceed €5 billion by 2030 and €14 billion by 2040.
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Mapping plastic production and
recycling in Europe
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0. Executive summary

INTRODUCTION | Plastics production and recycling in Europe, 2022
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The Polyolefins family (HDPE, LDPE, PP) account for 45% of the plastics in the European market. Whilst PET only account for 10% of EU plastic, it has a much
higher recycling rate than other resins (38%, excluding textiles) with a circularity close to 100% (eg. bottle-to-bottle). Increasing recyclability via mechanical or
chemical recycling will therefore be specific to each resin and its intended application (food packaging, construction, cars...) and will require coordination of the right
waste flows towards the most suitable technology.

* RRM / quantity on the market. Does not consider the long life of some products (>50 years) | Sources: Plastics Europe, Plastics Recyclers, Vinylplus, Sia Partners Analysis & Research
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01. Market
overview

The development of chemical recycling,
alongside mechanical recycling, is critical to
achieving the objectives outlined in
European regulations.
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1. Market Overview

MARKET OVERVIEW | Plastic lifecycle and the different recycling pathways
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The long and complex plastics value chain is currently dominated by mechanical recycling, accounting for 98% of recycled plastics. However,
two distinct chemical recycling pathways are emerging: solvent depolymerisation (solvolysis) and thermal depolymerisation
(pyrolysis/gasification). Unlike mechanical recycling, chemical recycling allows for the processing of plastic waste materials earlier in the
production chain, thereby expanding potential applications and enhancing the quality of the resulting plastics produced.
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Sources : Plastics Europe "Circularity Report 2024" , Sia Partners Analysis & Research
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1. Market Overview

MARKET OVERVIEW | In Europe, 32.3 Mt of plastic waste are generated annually, yet only
11.6 Mt are directed towards recycling processes and only 27% are actually recycled.

Virgin plastic > European plastic production has plateaued in recent years at 59
production million tonnes per year (Mt/year), impacted by high energy costs and
) 0 Vi increased competition from abroad, particularly the Asia-Pacific region.

Recycled p_laStIC Conversion to plastic .
production products » "Post-consumer” plastic waste accounts for 32.3 Mt/year
8.7 Mt  54aMt | representing an 11.4% increase compared to 2020. This waste is

primarily directed towards incineration (16 Mt, a 15% increase from
2020), recycling (11.6 Mt, +14%) and landfilling (7.6 Mt, -3%).

» A significant proportion of waste sent to recycling centres ends up
in the disposal sector (3.6 Mt/year, 30%) due to insufficient quality

Consumption of

Plastic waste sent to
e w finished products

recycling centres for recyc"ng
AT 53 amt :

> » At the end of the value chain, 7.8 Mt/lyear of plastics are recycled,

c reflecting a +13% increase compared to 2020, almost exclusively

Post R /,/' In-use, re-use, through mechanical recycling (98%). These recycled materials are

o oemer s repair... then reincorporated into the manufacturing process of new

plastic waste
products, like for examples building materials (2.8 Mt — 22.7% rate of

incorporation of RRM), packaging (2 Mt — 9.7%) and garden tools and
equipment (0.9 Mt — 37.5%).

ey i
T4 A
Reoyeing *According to Plastics Europe, these inputs could be suitable for chemical
recycling if the proportion of inerts, metals and organic matter (water, food, etc.)
How end-of-life plastic waste is managed are compatible with the process

Despite progress in recent years increasing the proportionality of plastic waste recycled, a significant gap remains to achieve the level of
circularity required to meet European targets. Improving the quality of recycled plastic will be essential for facilitating a greater incorporation of
recycled raw materials (RRMs) into a wider range of finished products, such as "bottle-to-bottle“ recycling, which remains underdeveloped.

SIAPARTNERS
Sources : Plastics Europe "Circularity Report 2024", Plastic Recycler "State of play Flexible — 2022", "State of play Rigid HDPE & PP", Sia Partners Analysis & Research



1. Market Overview

B MARKET OVERVIEW | Recycling capacity is increasing, with a growth of +14% over
the past 2 years, predominantly focused on polyolefins (54%) and PET (24%)

Almost half of the total plastic production (32.3 out of 59 Mt/year) is classified as "post-consumer"” waste in the same year it is produced and collected by waste
management services. Significant variation presents in the level of recyclability of post-consumer waste pending collection mechanism. Mixed collection techniques result in a
3.8% recycling rate, whereas separate collection achieves a 49.4% recycling rate. Collection mechanism remains a key lever to meet the European target of recycling 55%
of packaging by 2030.

Production and processing methods of plastics in Europe (27 + 3) - 2020

12.5 Mt (2022)

3,6 Mt/yea

See box opposite .
pp Process losses in

100% 100% PS & EPS, 2% recycling plants
Engineering plastics, 4% a .
R PET Mixed estimated by Plastics
' astics. 6 Europe. "Parts of plastics
X R PolyOlefines 80% residues could be a
80% Long-life potential future source of
plastic (>1 "
Others year)
60%
60% PUR ’ HDPE (rigid), 14%
PS/EPS (~1,8 Mt/year)
40% Mlxe.d | Incineration PET, 24%
collection (~3 Mt/year)
"Post- (15 Mt/year)
consumer" - — - T 209
20% PolyOlefines plastic waste Landfilling 0%
PP & soft PE, % of chemical
(PEPP) Separate 26% recycling (<2%)
collection | RS- Y Reccycling (~3,2 Myoar) yeling (2<%
(14,5 Mt/year) (10.8 Mt/year) ¢
0% - 0%
Plastic production EU 27 +3 Plastic waste production EU 27 Plastic waste collection EU 27+3 Plastic waste processing route EEE ) e L2 e
+3 EU 27 +3

Sources : Plastics Europe "Circularity Report 2024", Plastics Recyclers European data 2022, Sia Partners Analysis & Research
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1. Market Overview

MARKET OVERVIEW | Chemical recycling enables advancement up the plastic production
Chain, yielding recycled material of quality comparable to virgin resources

Chemical recycling of plastics is defined according to ISO 15270 as the process of converting waste into a monomer or the production of new raw materials by
changing the chemical structure of plastics (cracking, gasification or depolymerisation). It is intended to complement mechanical recycling where traditional processes
cannot be administered to certain waste inputs, such as mixed and soiled plastic deposits . A key advantage of chemical recycling is its ability to achieve final product quality
comparable to virgin materials, whereas the mechanical recycling process degrades the material properties.
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Sources : Plastics Europe 2024, Sia Partners Analysis
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1. Market Overview

MARKET OVERVIEW | Chemical recycling benefits from a supportive regulatory environment
that is facilitating sectoral growth (PPWR, establishment of EPR schemes, mass-balance)

_ties for Chemical Recycling

55% recycling

rate for
packaging
materials

Very
likely

of chemically
recycled
polymers
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Likely

Sia Partners Analysis

Goal of 0 plastic
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Unlikely

Critical
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content by 2040
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EU ETS quotas

on incinerators
starting from
2026

Significant

fied Risks for Chemical Recycling
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L bags < 15 e X
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- 0 _ % ,
100% Collection of Wi el 5% plastic reuse app R
ey “ N recyclable conditions-for the
recyclability in out-of-home . by 2023 and
the lona term kaain t plastic volumes 10% by 2027 Mass ‘Balahce
elongte packaging waste by 2020 o by resulting from
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Moderate Low Low Moderate Significant Critical
High risk

Law, directive, regulation... Non-binding target or still under discussion

identified

Strong opportunity
identified

The various regulations introduced in France and Europe concerning the collection and recycling of plastic waste present significantly more
opportunities than identified risks for chemical recycling. Although the recognition of the "mass-balance fuel-exempt" has been approved in the new
SUPD directive, the operational implementation details, particularly regarding the use of credits by chemical recycling operators, remain unclear.

SIAPARTNERS

confidential
Sources: Sia Partners analysis based on various legal texts from European and French regulations.

SUP : single use plastics
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1. Market Overview

MARKET OVERVIEW | Chem. recycling possesses a technical competitive
advantage, but lags behind in terms of economic and environmental performance

Mechanical recycling currently accounts for 98% of installed capacity. As part of its circular economy strategy, Europe has set ambitious targets to recycle 55% of all
packaging by 2030, up from 29% today. This target entails not only increasing existing mechanical recycling capacity but also paving the way for chemical
recycling, which can address the challenges of incorporating recycled raw materials (RRM) introduced by the provisional agreement on the PPWR regulation,
particularly concerning contact-sensitive standards.

Criteria Mechanical recycling sector Chemical recycling sector
+ + ]
- — Restrictive separation and upstream Addresses all types of plastics —
Ability t P P Q Sty Q
== 1ty to Addresses the main plastic deposits sorting steps required to limit (excluding PVC and plastics containing Sianificant process loss rates remain
& address all resulting from effective upstream contamination (Material purity >98%) Q hazardous chemical materials) 9 P
poorly assessed (pollutants... etc)
plastic streams separation High in-situ loss rate (35%)* Q Less stringent material purity constraint
Low tolerance for contamination (>92%) Q
No return to food-grade (exc. PET clear Q Pg?CriZ?svs:sgglrI\tgrgceig)retum o etner Limited industrial experience to date O
{:gé} Technology Robust, reliable and easily scalable bottles), no removal of dyes O poly e . . per .
[e; , : Decontamination of processed plastics Fairly low process efficiency in some @)
Performance technology Degrades polymers’ chemical structures . o
- : No premature aging of the polymer cases (<60%)
limiting the number of recycling cycles Q QO
structure
. Overall cost can escalate to achieve Q Very high cost of produced materials (2 Q
€ Economic Competitive prices compared to virgin high quality products — costs will 0 Directly delivers the highest quality at to 3 times the price of virgin materials) 0
m itiven material for many resins strongly depend on the intended no extra cost Production remains in its early-stage
co pet tiveness lifecycle (eg: bottle-to-bottle) @) (<100kt/year in the EU) Q
o Scale effects of the projects could lead Enerav-intensive thermal processes 0
Environmental Lowest emission and best Life Cycle Water consumption can be sianificant to an improvement in LCA ( rogl}ysis asification) P
@9 Assessment (LCA) among all recycling (washing) P 9 O Many manufacturers aim to reduce A?gsog;atédgemissions and potential Q
performance technologies 9 reaction temperatures to achieve . P
Q . . : toxic releases @)
economic and ecological gains
. . Uncertainties regarding mass balance
Enabl e.s . Recycling target of 55% of packaging No return to contact-sensitive plastic O g?&t:;giftégrtﬁitﬂ Ir?(irc:;porrg\t/licé?onal recognition O
compllance with by 2030 (excluding PET), partly due to the lack QO P : 9 P Uncertainties regarding the O
. . PPWR, including targets related to . . -
lati RRM incorporation rate for PET bottle of a standard (EFSA) y : implementation of protectionist
reguiations Q contact-sensitive materials (see trends) . 0
measures alongside the PPWR
L . PP ) Sources : Sia Partners Analysis based on data : PIE 2022 et Plastic Portal, JRC Report
Competitiveness of the sector according to the criterion: Q Q Q tow Q Q Q Aver age Q Q Q High "Environment and economic assessment of plastic waste recycling” 2022, ADEME 2022

SIAPARTNERS” confidential
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1. Market Overview

MARKET OVERVIEW | Chemical recycling will not replace mechanical recycling, rather
complement existing capacity by addressing "hard-to-recycle” plastics and materials

Chemical recycling is intended to complement existing recycling capacity, particularly in areas where current channels are limited, to facilitate the achievement of
EU recycling targets and improve the circularity of plastics. Mechanical recycling will retain its advantage in well-defined streams, such as PET bottles, industrial films
and non-food grade PS/EPS. However, chemical recycling will addres the "hard-to-recycle” segments, enabling the processing of "contact-sensitive" materials, including those
used in food, cosmetics, medical applications and hazardous waste.

Comparative table of the main polymers placed on the packaging market (~21 Mt EU)

+8°0C*

Multi-layer
Shold PS /EPS
Cg';’au;zgl Monolayer trays Bottles / PTT*/ Transport H?Il:;i?t::ld Bottles / PTT*/ Transport i
o caps ackagin : caps ackagin
Criteria P packaging packaging P packaging packaging
EU volume 3.1 1.4 0.5 N/A 3.4 0.7 43 2.5 3.2 0.3 ~1 ~0.4
(Mt/year)
State of
et | + 4 - e e e - e 4 + -
Return to Q Q Q ° 6 6 6 Q
contact-sensitive Excl. white milk bottle N/A N/A N/A NiA
Cont.am!nants / ) Soiled, presence
sorting issues Soiled, presence N P ) Brittl ials (<5
P Supply tensions Little/not Non-recyclable | . No return to of organic o return ot organic, rittle m.ate.na.s (
Limits ; . Little/not collected o ) ; to contact mixture of cm) with limited
depending on collected |lids and sealants contact-sensitive mixture of I )
virgin prices / need materials sensitive materials current outlets
for RRM Small packages
Main outlets Fooq Textile Fooq Non-food items Plastic bags, garbage bags, N(?n-food Plastic bags, garbage bags, Flower pots,
packaging packaging tubes items tubes hangers
Best recycling
pathway Mechanical Mechanical Mechanical Mechanical Mechanical Chemical Mechanical Mechanical
(Sia Partners hyp.)
+4+ Efficient recycling stream in place ++ Recycling stream in place with potential for improvement -+ Suboptimal recycling stream = No functional recycling stream
SIAPARTNERS” confidential Mechanical - ‘ 50.50 ‘ - Chemical 13
Sources : Sia Partners analysis, Strategy (2021), Container & Packaging 2022, Eunomia 2018, Citeo 2022, SNEP recycling recycling




1. Market Overview

MARKET OVERVIEW | Preliminary summary of the plastics recycling market in Europe

* The EU produces ~60Mt of plastics per year, with two-thirds originating from four main families: PET, Polyolefins, PVC and PS-EPS.
Mechanical recycling accounts for 98% of installed capacity in Europe owing to its low cost', reliability, scalability and its ability to process major
plastic waste families (under specific conditions).

* However, only 29% of end-of-life plastics are recycled in Europe, partly due to insufficient collection but also to a lack of outlets for recycled plastics
from the mechanical sector, which face a market with lower added value and higher prices than virgin material.

Current * The recycling rates of plastic waste vary significantly between different resins: >60% for PET (bottles), but <10% for PVC.
Market and * Achieving full circularity of plastics requires the development of alternative technologies to address the limitations of current recycling practices.
Trends

* The key European regulations promoting plastic recycling pertain to packaging (~19 Mt/year) include: the EU Directive 2018/852 aiming to recycle
at least 55% of packaging by 2030, and the provisional agreement on the PPWR (with a final vote expected in autumn 2024) targeting an

% incorporation rate of recycled raw materials of 50 to 65% for new packaging by 2040.

— * The update of the Single-Use Packaging Directive (SUPD) voted in 2024 also paves the way for the certification of recycled polymers

produced through recognition in the Mass Balance.

Rg%l:lls’:ﬁ(ry In France, significant measures have been implemented to reduce landfilling by 50% by 2025, alongside the development of EPR sectors
(especially for ICP), thereby fostering better circularity better of plastics through improved collection and sorting processes.
E‘éﬁ;’l Chemical recycling offers at least two competitive advantages over mechanical recycling, both regarding the types of materials processed —
R=I=] such as its ability to handle mixed plastics (polyolefins) and reduced constraints on the purity of incoming materials — and in terms of technological
benefits, including the decontamination of treated plastics, the prevention of premature aging of polymers, and no limitations on the reincorporation of
Recycling recycled raw materials (RRMs).
channels While mechanical recycling currently demonstrates better economic and environmental outcomes, the anticipated scale-up of chemical recycling

projects could see this gap in performance closed.

SI A PA RT N E R s Conﬂde nt| al 1: Plastics Europe estimated in Oct-23 at €1,125/t the cost of recycling a tonne of plastic compared to €1,395/t for the production of virgin resins
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02. European
benchmark

Over 50 projects have been identified, mainly in
France, Germany and Belgium; however, their

competitiveness is constrained by technological,

economic and environmental barriers

SIAPARTNERS” confidential
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2. European benchmark

EUROPEAN BENCHMARK | 51 projects are currently operational or announced in the EU, with
a total capacity of 0.8 Mt, compared to 12.5 Mt for mechanical recycling

Legend
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i Pyrolysis !
p POy /éAnnounced/in :
development
! ‘ Operational
1 Solvolysis

## Announced /in
A development

| P /7, Announced /in
: Gasification /Jf development |

i Dissolution . Operational

: _ >100 kt
' Project 7N

' . / e 50 kt

\ size | |

Processing Capabilities

1,000 kt 806
600 } 0%
400 64% : estimated
200 market share
0
‘ Operational ~ Announced
SIAPARTNERS Note: *18 June 2024 The full list of projects is available in the annex
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2. European benchmark

EUROPEAN BENCHMARK | Chemical recycling projects are predominantly located in
France, Germany, Belgium and the Netherlands (68% of announced capacity)

Chemical recycling projects are experiencing significant development and are the subject of numerous announcements. Germany and France particularly stand-out with announced
capacities of 324 kt and 230 kt respectively, far exceeding the current operational capacity of 175 kt. Technology developers are prominently represented across these projects, driven
by the need to scale their innovations to industrial levels. They most often partner with a petrochemical player for the value recovery of produced polymers and to target "contact-
sensitive" markets. The primary feedstock used is post-consumer household plastic waste, indicating an integration of advanced sorting processes within the projects. In France, the
focus is predominantly on PET, particularly through solvolysis technology.

1 o.(th ». 1% 001 Mt
SLUE- IS (]

29 1 COUNTRIES WITH THE MOST SIGNIFICANT CAPACITIES
0.15 Mt R SETS (>10% market share)
7 0.02 Mt
'/ pg R | a B CERMANY 42% 58%
o] 8 14% PE, PP, PS Mixed waste*

N\

0 5 N @ () France i

PET Mixed waste

[
0.04 Mgl - 13%
= NETHERLANDS
L 3 - PET

Mixed waste

1%

e
cg2ut o 4 {) BeLcium 86%
PS Mixed waste
*Mixed waste : Blend of post-consumer waste from PO resins (PE,PP)
5% o
0.06 Mt Legend Existing
it 6 % Capabilities -
3% = = - Country market share (total capacity) Announced B

_ Total Capacity 0.3 Mt
N Capacity:
Total number of @ § 1 em = 100 kt -
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(an2 %

|
|
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|
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SIAPARTNERS” confidential
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2. European benchmark

EUROPEAN BENCHMARK | Many projects rely on partnerships both upstream and
downstream of the value chain to de-risk investments

Projects are commonly announced in partnership with various stakeholders, including raw material suppliers (mechanical waste collectors and recyclers), plastic waste
processors (technology providers), petrochemical producers, and industrial users of recycled plastics. These collaborations are often formalised through memoranda of

understanding, joint investments, or letters of intent to ensure the supply of produced plastics.

PARTNERSHIPS EXAMPLES

Upstream partnership: securing inputs Downstream partnership: valorisation of outgoing materials

Project : Eastman (Port-Jéréme, France) Project : CARBOLIQ (Frankfurt, Germany)

Technology: Solvolysis Technology : Pyrolysis

& mea— 5 FECI T -

PET
SubDPACK

RDENT|5 ‘ Sl Transformation into PA
e - g
RECENSO - oo
interzero’ [} EASTMAN oAl Q EmmBAsicalcmfy Transformation into PE
Zero waste solutions. W
3PAPREC (L counT Use of processed
— ‘ polymer for its new
ClITE® ¥ packaging
, Finish r lymer. rolysis oil) recover:
80% of the input supply secured through S ed.p _oducts (poly . ors, pyroly S s o) _ecq _e ed
. p by specialised companies, preventing a significant
partnerships with waste management players , , .
increase in project costs (post-treatment)
SIAPARTNERS” confidential 18
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2. European benchmark

EUROPEAN BENCHMARK | The increase in financial and regulatory risks has led to a
slowdown in the initiation of new projects since 2022

Chemical recycling projects are confronted with a range of significant risks (technological, economic, societal, etc.) that can hinder their development. Despite an
increase in the number of projects since 2019, Europe experienced a notable declined in new project announcements in 2023, with a 50% decrease compared to 2022. This
slowdown is largely attributed to the challenges that recycling projects face. Sia Partners has identified several projects commissioned that have had to halt operations due
to profitability and operational reliability issues. However, these barriers could be mitigated through the implementation of a comprehensive regulatory framework.

Different risks identified in the implementation of projects
Economic risk

Technological risk o o
15 15 Reliability of technologies, complexity and multitude of | N oiNg réquired investments levels and
__ __ L . high interest rates, coupled with low
processes within the value chain (upstream/downstream) o . .
virgin material prices

Number of new projects announced per year

" Regulatory risk Environmental and societal risks
8 8 Regulatory uncertainty regarding future Increasingly challenging environmental impact
directions prior to the PPWR and SUPD and social acceptance

5 Competition between sectors

3 Advocacy for mechanical recycling to maintain status quo, while the
EU aims to reduce plastic use and promote reuse

H Project shutdowns and company bankruptcies
Postponed start: feasibility study inconclusive and lack of

2018 2019 2020 2021 2022 2023 2024 —
— — SSTENA pe o oreaus | iNvestments despite support from the EIB and the Swedish
Following two dynamic years (2021 and 2022), the number of Energy Agency
new projects is decreasing, with 8 projects announced in 2023 &) : : : ﬁfﬁﬁ.'fﬂ,%;;‘sﬁ:: “J Umincorp | Suspension of operations in the chemical recycling sector

and 5 projects announced by June 2024. This decline is largely
att_nbuted to the emergence of several new risk factors (see ‘ ' I Announced one-year delay announced: challenges in
adjacent). securing sorted PET inputs

The full list of projects is available in the annex 1 9
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2. European benchmark

EUROPEAN BENCHMARK | Summary of chemical recycling project developments in Europe

* Chemical recycling projects are actively developing across Europe, with Germany and France standing out in announced capacities (324
and 230 kt), together representing more than half of the total announced capacity.

Q

J
f‘l * The pioneering countries exhibit at least one of two key dynamics: a very high collection rate of plastic waste (Germany, Netherlands, and
Belgium) resulting in significant waste streams that are often poorly captured by mechanical recycling, and/or a plastic recycling rate

State of play of the  considerably lower than the EU average (France, Hungary) which eco-organisations aim to improve by supporting and financing innovative
CR in Europe projects

* Pyrolysis is the most widely deployed technology (64% of capacity) to process "post-consumer” household plastic waste and polyolefin
residues (LDPE, flex. PP). Although gasification technologies show promise, they are yet to be implemented at scale in the EU.

Technologies and * Developments in France focus on solvolysis technologies, with 200 kt/year of announced processing capacity allocated to PET waste.

resins processed ¢ Concurrently, various “satellite” initiatives are emerging, both in relation to the recycling of new waste streams (Source One, Interzero in
Germany for the treatment of selective recycling residues) and in pyrolysis oil processing (Neste, Finland).

Projects are typically developed via multi-stakeholder partnerships, allowing for "de-risking"” through the provision of know-how (waste
managers, petrochemists), capital (manufacturers) and technology (developers). In contrast, mechanical recycling projects are typically
developed by a single entity.

Partnerships

* Despite an increase in chemical recycling project announcements between 2019 and 2022 within the EU, there has been a significant
slowdown in 2023 (-50% compared to 2022), with a similar level expected in 2024 (5 projects announced in the first-half of the year). These
new projects face a number of risks: financial (rising CAPEX and credit costs), as well as regulatory, with the anticipated European deliberations
on the recognition of chemical recycling within mass-balance framework (SUPD) and the required rate of RRM in new products (PPWR).

Current dynamics

SIAPARTNERS” confidential 20



03. Ecosystem of
market participants

Refiners and petrochemical companies are
demonstrating strong interest in chemical
recycling to enhance their supply, while industrial
manufacturers, facing regulatory pressure, are
iIncreasingly forming partnerships to secure
volumes

SIAPARTNERS” confidential
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3. Ecosystem of market participants

ECOSYSTEM | The chemical recycling sector is driven by plastic resin producers and
manufacturers seeking solutions for needs not currently met by mechanical recycling

(REMINDER) PLASTIC LIFE CYCLE

naphth

a~
-
> ~

4

Greening and diversifying their business model
Securing "non-fossil" carbon sources

Pyrolysis oil refinery up to
450 kt/year, Porvoo site,
€111M investment

NESTE

v v

SIAPARTNER? confidential
Sources : Sia Partners benchmark, Polyvia "Recyclage chimique : ou en sommes-nous ?" 2022

Substantial investments are required to improve source collection
and adapt sorting centres (for limited and dispersed quantities)

sueea

See dedicated focus Q

plant in 2025
(solvolysis)

1
1
1
|
1
+ Ensuring long-term business model sustainability (improved :
=E q = recycling could boost plastic production, leading to rebound effects) B
0 ;"r;%'%l e > Improved margins (Certificate Sale/Premium) } Pilot project (20 kt/year
. —. . . | @ waste), use of pyrolysis
Raw material Refining A . - ) Significant investments and high operational risks for currently low | © oil by Dow for PP and PE
. iti fore 2 [
Plastic Product O . CRERHLED (R 208 | See dedicated focus Q
25 S 4 . High- > Manufacturers: ‘strong "interest "in~ addressing the Tregulatory |~~~ T T oo
\ 4 ‘, V©< > \ cr:learlr:jiial : challenges regarding RRM incorporation and marketing : PostConsumeriwasto
%b . arguments i lyondellbasell  recycling unit to produce
EE : __J+ > Production of resins with improved physicochemical properties | [ rm I LDPE (40kt) with APK
o~ % . : (non-degradation of polymer chains), thereby limiting waste disposal 1
00 h' I 'gincinheration,.Iandﬁfllin’g‘;) icall ed i ins too high t }
astics urchase price of chemically recycled resins remains too high to PS depolymerisation
iz manufacturers Compounders 2 address the mass market (2 to 3 three times virgin materials’ prices) | TRINSEO pilot pIthy(15kt waste)
= Significant uncertainties regarding the traceability of products |
A Waste brought to market and their carbon footprint 1 See dedicated focus Q
I ettt ittt et
» Waste managers: have "control" over the waste streams (possible !
+ price wars) | Collaboration with
o > Diversification of activities (sort -> over-sort; mechanical + chemical i Plagtlc EEER el )
e qe el i Sabic to source plastic
. : & ’ ] waste
- . Significant threat to mechanical recyclers: risk of loss of waste
; - streams (especially PET) ! Development of a
Waste manager Sorting actors Recyclers =J : Suez/Loop Industries
1
1
1
1
1
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Market participant and
position within value chain

Refiners

0
0

Petrochemists

Added value

ey
Refinery

input
production

O,

Formulation of
monomers and
polymers

Examples of market
participants involved in C.R

Ex¢onMobil
nNESTE
TotalEnergies pe‘tl’OlneOS

N e
ny LyondellBasell m versal

% BOREALIS

a9 NEXTCHEM

INEQS
STYROLUTION

O-BASF

The Chemical Gompany

Upcoming transformations and opportunities

within the chemical recycling stream

Production of pyrolysis oil from plastic waste
Pyrolysis oil refinery

"Greening" and "premiumisation" of the petroleum
outputs produced

Securing the long-term use of hydrocarbons
(increased recycling = outlets for hydrocarbons)

"Greening" and "premiumisation” of plastic resins
produced (to support the objectives of RRM
production)

Preparing for the "post-fossil" era

Improving the competitiveness of recycling by
addressing new markets (ex : contact-sensitive)

3. Ecosystem of market participants

ECOSYSTEM | Analysis of the plastics manufacturing and recycling value chain (1/3)
Historical oil and gas companies, along with resin producers, are at the forefront of
developing chemical recycling projects

Examples of achievements

Pyrolysis oil refinery up to
MNESTE 450kt/year, Porvoo site,
€111M investment

Production of pyrolysis oil,
ExgonMobil partnership with Plastic
Energy, Le Havre

Waste Tire Recycling
O-BASF Plant, 4 kt/year pyrolysis
The Chemical Gompany Oil with NeWEnergy

Pilot project (20 kt/year
@ waste), use of pyrolysis
: oil by Dow for PP and PE

Sia Partners Analysis

Parent model (refinery) —
daughters (pyrolysis oil production)
relevant

Complex and costly process to
transform existing installations
The "first-movers" (ex Neste) will
be rewarded (securing feedstock)
+ support from European funds)

Central role of petrochemical
manufacturers in achieving the
objectives of incorporating RRM
for all resins and improving the
competitiveness of chemical
recycling (better technicality of
resins produced via recycling /
economic: competition with virgin
products)

Refiners and petrochemists are making significant investments in advanced technologies through strategic partnerships. These players are also
actively supporting R&D to secure a technological edge and mitigate future regulatory risks, particularly concerning potential reductions in the plastic
quantities placed on the market. Additionally, the importance of branding and marketing cannot be overlooked, as these players aim to expand their
portfolio of "greener" products, while awaiting the commercialisation of synthetic fuels, which offer higher profit margins.

SIAPARTNERS
Sources : Sia Partners benchmark based on data from players in the value chain, Polyvia "Recyclage chimique : ou en sommes-nous ?" 2022
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Activities (usually) shared

3. Ecosystem of market participants

ECOSYSTEM | Analysis of the plastics manufacturing and recycling value chain (2/3)
Regulatory pressure surrounding plastic market players will drive demand both upstream
(resins) and downstream (product recyclability)

Secondary manufacturing industry and Marketing

‘ Market participant and

position within value chain

J ‘ Added value J ‘

Examples of market
participants involved in C.R

Upcoming transformations and opportunities
within the chemical recycllng ecosystem

J |

Examples of achievements

Sia Partners Analysis

Compounders

)

<)

Plastics
Y manufacturer

)

5!

Marketer

~

|
1
1
1
1
1

Resin
formulation

Iyondle!!lbasell
CLARIANT

™

“Imagineering Plastics *
The Chemical Company

Sl

\ sabia ‘)

Production of new resins

Innovative product development
Diversification of raw material sources
Sales at premium prices

Competition among various inputs (virgin vs
recycled)

pondelpasel

Post-consumer waste
recycling unit to produce
LDPE (40kt) with APK

S

Plastic
products

‘manufacturin

e

Plasturgia

Plastisem

FORVIA
‘Faurecia TRINSEO

> Processing of previously unrecyclable plastic
resins

|

1

1

!> Securing other raw materials and potential
: competitive advantage

!> Increased final product optionality

1
1

> Competition between different inputs (virgin /
recycled)

PS depolymerisation pilot
plant (15kt waste)

Construction of a 55kt
and 200kt unit in the
long term with Neste

Placing
products on
the market

mMiICHELIN @

LOR EAL

LVMH
DANONe

\ ONE PLANET. ONE HEALTH

> Potential for recycling previously non-recyclable
! plastics (contact-sensitive)

| > Shift in applications from virgin to recycled

! plastics

1> Moving towards 100% recycled packaging for all
! packaging placed on the market (in premium

\ sectors most likely)

MICHELIN

5kt Mixed PE, PP, PS

Energy

Industrial demonstrator on
Michelin sites operational

consumer PET waste)

Recycling Plant with Plastic

in 2021 (50 kt/year of post-

Compounders and plastics ‘
manufacturers are less likely to
benefit from the transition to
chemical recycling. However,
there are opportunities in
developing new types of resins
for a broader range of
applications, such as food-grade.
This shift could lead to a rebound
effect on plastic consumption,
increasing circularity resulting in
higher plastic production

Resin formulations are dictated
by the characteristics of
"downstream" product and must
comply with regulations,
regardless of the upstream

sector J
Compliance with upcoming ™,
regulations

Minimisation of carbon footprint
and compliance with CSR
expectations

Enhanced brand image and
integration of stakeholder claims
Potential access to cheaper
polymers in the future and financial

incentives

, Plastics manufacturers and compounders are less involved in chemical recycling projects, apart from a few large players (Sabic, LyondellBasell
I and BASF), because of a lack of certainty regarding the current regulatory framework.

SIAPARTNER? confidential
Sources : Sia Partners benchmark based on data from players in the value chain, Polyvia "Recyclage chimique : ou en sommes-nous ?" 2022



Activities (usually) shared

3. Ecosystem of market participants

ECOSYSTEM | Analysis of the plastics manufacturing and recycling value chain (3/3)
The availability of input-material will be crucial to underpin new developments. Meanwhile,
established recyclers are concerned about emerging threats to their operations

Waste management and recovery industry

>

Market participant and J Added value J

Examples of market
participants involved in C.RJ

Upcoming transformations and opportunities
within the chemical recycling ecosystem

)

Examples of achievements J Sia Partners analysis J

position within value chain
i e Y

Management,
waste
separation

Waste manager
(collection & sorting)

'Y
l’ ” . *
‘ ’ New resins
Recyclers

Other actors

11— |

Organization
of the sector,

lobbying y

I
|
1
|
|
|
|
|
|

3 PaPrEC
. sue2

> Increased value of waste

Assigns value to previously low-value waste
(coloured plastics, with additives, etc.)

Development of new sorting and over-sorting

~

R\Z

s The players involved in collection Y
and sorting hold control over the
waste streams/ deposits, making
them critical to the development of
new projects

> They can invest in sorting and over-
sorting capacities to enhance
chemical recycling projects and limit
landfill disposal, thus achieving

__significant cost savings

\}Y’ Veolia and Nestlé partnership )
to reduce plastic waste and

develop recycling programs

/ $
DERICHEBOURG )sm’eme" lines . e&e Collaboration with Plastic
multiservices .
Reduction of residual waste, increase in the 6% Energy and Sabic to source
Q VEOLIA selective collection of plastics * plastic waste
DENTIS sue2 ’ Aiming for 100% circularity of common plastics 2 Development of a Suez/Loop
Recycling > Recovery of mechanical losses (~30%) for ¢ Industries facility in 2025
. chemical recycling (solvolysis)
PLASTIC e -
ENERGY Diversification of existing players

TERRACYCLE

3 PaPreC

~

Synergy between mechanical recycling combined
with chemical recycling (over-sorting chain in
particular)

ClITE®
@ 1scc PLK

P et ASTICS
HEE | EUROPE

PLASTICS RE\@LERS EUROPE

~

Development of the regulatory framework and
harmonisation of standards

Development of certification and traceability
processes

> Structural support provided to achieve regulatory
objectives (funding, visibility, networking)

~

"Q

> Established mechanical recyclers )
may be the most threatened by the
emergence of chemical recycling

> Enhancing the sector’s
competitiveness is essential to
prevent a decline in their market
share, (i.e. increase in RRM by
mech. recycling in new products,...) &

Qg,c’ Partnership with Eastman for

V? the treatment of waste
collected by Paprec (100 kt —
200 kt in the long term)

@\\

\

4

5 Eco-organisations are key drivers in
the development of chemical
recycling, as they believe it will
facilitate the achievement of national
recycling targets

> Associations of plastics producers
are strongly in favour of chem.
recycling, viewing it as a valuable
opportunity to secure and enhance
the sustainability of their business/

,© 2021 : Call for tenders for the
A v supply of deposits (52 kt/year
flexible plastics)

gogg;ff Certification of chemically
»” recycled polymers

Waste managers, through their control over plastic streams and deposits, will be key players in chemical recycling. Historical recyclers stand to
lose the most from this transition towards chemical recycling.

SIAPARTNERS” confidential

Sources : Sia Partners benchmark based on data from players in the value chain, Polyvia "Recyclage chimique : ou en sommes-nous ?" 2022
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3. Ecosystem of market participants

ECOSYSTEM | Preliminary analysis of the interplay of the actors in the plastic value chain

Interest > Refiners and petrochemists are primarily engaged through two approaches: acquiring stakes in technology
developers (Ineos with Plastic Energy; Shell with BluAlp) and/or participation in the establishment and development
of projects (TotalEnergies, Exxon)

» For the latter, chemical recycling presents an opportunity to access new markets, enhance their “sustainable”
image by promoting a low-emission carbon source, and "premiumise" the supply of recycled plastic resins
High which offer higher margins

» Plastic manufacturers and compounders are less involved in the sector’s development, as they are
minimally affected by impending transformations, given that the resins produced are equivalent to virgin
materials. Only a few petrochemical-linked players, such as Sabic, LyondellBasell and BASF are represented.

Secondary > In contrast, the industry is observing significant involvement from manufacturers especially within the
manufacturing agri-food, cosmetics and automotive industries. The regulatory pressure arising from the upcoming PPWR
industry and . . .. . -
marketing compel them to promptly secure volumes. However, they remain highly vigilant regarding traceability, carbon
Value footprint and recycled products’ pricing, which currently limits the development of recycled products.
. Moderate . . . . .
Chain Nonetheless, recycled products increasingly serves as a differentiating factor that can influence consumer

purchasing decisions.

> Waste management actors play a pivotal role in nearly all projects. Their ability to supply materials in both
quantity and quality through the installation of dedicated over-sorting lines, along with their control over resource
pricing, are decisive factors in project selection.

> Established mechanical recyclers regard chemical recycling as a significant threat to their operations,
particularly concerning the supply of specific plastic streams, such as PET. However, opportunities for synergies
exist, both in recovering materials from the ~30% of incoming volumes that are typically rejected in mechanical
recycling processes, and in enhancing sorting capacities, which would benefit both recycling pathways.

Waste management
and recovery industry

Moderate

SIAPARTNERS
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04. Technology
overview

Chemical recycling wil
not addressed by mec
with superior physicoc

process plastics currently
nanical recycling into resins

nemical properties.

However, high costs and lower environmental

performance continue
development.

SIAPARTNERS” confidential

to pose challenges to its
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4. Technology overview

TECHNOLOGY OVERVIEW | A diverse array of plastic recycling technologies is emerging,
primarily driven by the potential to produce "contact-sensitive" recycled plastics

z
Crude petroleum End-of-life plastic products with pre-sorting Sorted/over-sorted waste

Chemical recycling sector Mechanical sector PP PE PET PVC PS

Thermal depolymerisation Depolymerization (Other) Washing ] : g g g g
PyronS|s Gasification Solvolysis @ Enzymolysis @ Pyrolysis (@) o) Q (@) (@)
Pyrolysis 0|I
Naphtha Purification Gas Monomers Monomers V\x:shtzd V\x:shtzd Enzymolysis Q Q 0] o Q
naphtha Gasification (@) (@) (@) (@) (@)
; Catalytic E § § § §
Steam cracking k¥ . : : : : :
- Dissolution Mechanical Solvolysi: : : : : :
M recycling olvolysis . : . : o : . : Q
onomer blend 5 : : : :
Olefin separation and polymerisation Polgners e Dissolution . Q Q Qo Q Q
Resins eligible for "contact- Other plastic resins* @ Optimal technology Q Limited technology
sensitive” certification

O Adapted technology @ unsuitable technology

This simplified map presents the different recycling and production channels of plastic resins. To date, no chemical recycling technology has
managed to gain a competitive advantage over the production of virgin resins or mechanical recycling. The latter are differentiated by their
processing capacities at the input (mixture of polyolefin resins, coloured PET, etc,...) and according to the type of molecule sought at the output
(monomers vs polymers vs resins) with or without a return to "sensitive contact”.

SIAPARTNERS confidential "Except for clear PET bottles and opaque PET (milk bottle type) which currently have contact-sensitive approval
Sources : Sia Partners analysis from RECORD 2022 — chemical and physico-chemical recycling of plastic waste 28



4.Technolgy overview

TECHNOLOGY OVERVIEW | Pyrolysis

EU Facility Capacities

c . .
o8 TRL Processed inputs Incoming material purity o Il Ty J L T Existing proiects - T
2 E PO. PS. t requirement’ ANl mixed plastics waste (PO) — USA xisting proj nounced projects
x ° 7_8 L L] yres! o PVC. PET. metals CAPEX : ~ $M 100
£ PMMA (rare) 90-95% ’ ’ OPEX : ~ $M 89 (of which 50% inputs)  1-20kt/year 30-100kt/year
Operating principle Chemical recycling of plastics by thermal depolymerisation
Operating conditions |+ Pyrolysis is a thermal decomposition process conducted in an oxygen-free environment Etnyiepe Mechanical recycling
- : Pyrolysis yields a mix of oil, gas, and char (solid residue) comparable to the outputs naphthaf e - EE .
= | obtained through distillation in petrochemical processes. —> —VW*——‘ R —> —» Plastic
= , : )
s &/ |« The pyrolysis oil (which accounts for 55 — 80% by mass of outputs) can subsequently be U IR R ; Bufadiene
1 350-800°C STP3 : refined to produce various products used by the chemical, plastic or petrochemical <«
5 / industry. It can also be used as fuel.
3 Pyrolysis oil |
3 . » Pyrolysis oil produced from plastic waste is introduced into the furnace of the
@ Technological process Ethylene steam cracker following hydrotreating and purification.
8 EEm— » This oil is typically diluted with fossil naphtha to enhance the input mixture,
o ifjlasticiwasts Gas which often lacks sufficient "light" aromatic compounds (short CxHy chains)*

facilitating the production of "alkenes".

+ Gasification processes operate similarly’ to steam cracking. After an
initial pyrolysis stage, the oil undergoes gasification at very high temperatures
to generate a gas mixture, of which the lighter fractions® can be reused in

Pyrolysis
oil

Propylene
—>

Preparation Furnace pyrolysis Purification Steam cracking

Butadiene plastics production. As this process is less mature (TRL 3-4), there are
—> currently no industrial facilities in operation.
. Char/coke Naphtha
Sorting of non-targeted addition .
resins (PET, PVC, etc.) Towards polymer production pathways = . ; W
— nnovative proce
' Gasificatio
Strengths / Opportunities Weaknesses / Threats @ Ekégg\c(: (g VALOREGEN e ieation
% Syl Suitable for food use N «  Material yield (40 to 60% of the incoming mass) %versa‘ bobine.
2 ‘ ‘e Treats waste streams with impurities = I, . GHG emissions / other pollutants E)kOI'\M obil > .
"; _ll_l_ » Inclusion of a catalyst reduces the heat requirement and ’ .~ *  Fragility of the process (production of tank, tar, blockage) I Unipetrol T\ e e
offers better selectivity of the final products. . High energy consumption compared to other recyclin _
@ 4 g gn eneroy P P voing.  maBASF (2 QUANTAFUZL CNLUMMUS

1: confidential data EPC over-sorting centre chemical recycling projects

processes

4 : A comprehensive experimental investigation of plastic waste pyrolysis oil quality and its dependence on the plastic waste composition

The Chemical Company

2 : NREL, 2022, Techno-Economic Analysis and Life Cycle Assessment for Pyrolysis of Mixed Waste Plastics 5: verbatim exchange with Bobine Chemistry

3: excluding the Mura technologies process, which uses a pressurized supercritical water reactor (210 bar)

SIAPARTNERS” confidential

6: ethylene, styrene...

Sources : Sia Partners analysis from RECORD 2022 — chemical and physico-chemical recycling of plastic waste
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4.Technolgy overview

TECHNOLOGY OVERVIEW | Solvolysis

EU Facility Capacities

c
° . . . .
= . Incoming material purit Contaminants 5 — . =
3 s TRL Processed inputs rec?uiremenﬁp d CAPEX: Existing projects Announced projects
v E PVC. PO. fibers Project Eastman’ : € 1,000M (100kt) |
5 7-8 PET (majority), PA, PC p B8 TIDOKS, |
£ Jority), FA, 92-95% metals Project Loop? : €450M (70kt) 40-60kt/year 200-300kt/year |
Operating principle Solvents used PET solvolysis value chain
Operating conditions "Solvolysis” is a chemical process used to degrade et o E e ] PET
- polymers, involving a reaction between polymer bonds ycolysis - Elhylene Byco Hydrolysis Methanolysis Glycolysis Aminolysis
= and a solvent. * Methanolysis - Methanol
c - = This reaction, coupled with a catalyst, leads to the * Hydrolysis — Water PTA, MEG DMT, MEG BEHT m
= formation of monomers that can subsequently be + Aminolysis - Amine
§. 150-300°C STP repolymerised into high-quality resins. The solvent is also
g recycled and reinjected into the process.
% Classic precursor Non-classic
" Technological process Monomers / to PET precursor of PET
3 Oligomers
o n
g Undegraded Reprocessing

) olymers
Precipitation / P ittt 1
i i —> - ; —> Distillation —>
—> Dissolution . Filtration stillatio : PET
: repolymerization

Hydrocarbons || oo

and chemicals
andl shrodded p —
T Adding Gataye EASTIVINAN |
1000 suee

plastic waste
Adding Catalyst

Strengths / Opportunities Weaknesses / Threats "[;. ,
% S D 2 P . . N *  More drastic operating conditions (high temperature and SK geo centric - JEPLAN wecruecurere w
o 7 g o roduction of food-grade plastic . ’ ; o
s . Processing of thermosetting resins and cross-linked . ARSI R (ESITS HAEH E0 (el e (6 i2eyB POSEIDON P ASTICS
"; _ll_l_ polymers 9 9 " N . Important upstream sorting of polymers so as not to obtain
()

] ] mixtures of monomers r’,’?ﬁ cure . .
FIBTESS 017 0 SHRE2 (TR dUieion C i aielie S . Purification step necessary in order to obtain sufficiently clean '\b’_ oo E m E ry m e esretion I 0 n I q a
monomers before repolymerisation
1: Entretien avec la société Pellenc ST
2: « Eastman va investir au moins 1 milliard d’euros pour recycler des plastiques en France » I'UsineNouvelle, 2023 30

SIAPARTNERS” confidential 3:Suez.com, 2023

Sources : Sia Partners analysis from RECORD 2022 — chemical and physico-chemical recycling of plastic waste
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4.Technolgy overview

TECHNOLOGY OVERVIEW | Enzymatic technology overview

EU Facility Capacities

8 Incoming material purity
58 TRL Processed inputs requirement Contaminants CAPEX + OPEX : Existing projects Announced projects
<5 7 PET (all types) No minimum level None N/A 0 kt/vear 50 kt/vear?
£ required’ y y
Operating principle PET Enzymatic Recycling Value Chain
Operating conditions Enzymatic recycling is a chemical process for the depolymerisation of polymers, achieved PET
through the cleavage of polymer bonds through enzymes. Enzymatic
= This reaction leads to the formation of monomers which are subsequently purified before depolymerisation
= being repolymerised into high-quality resins.
c = . i . . . Monomers PTA m
= In the case of chemical PET recycling, cutinase is the enzyme used, following the
§. 72°C STP optimisation of its binding site. The enzyme exclusively degrades PET for recovery, while
] other polymers and resins are removed at the end of the process.
§ Classic
. precursors
@ Technological process TS
E Undegraded

E ti Monomer polymers
q nzymatic Fmmmmmmm—mm .
Pre-pr in —> o —> —> " L »
e-processing depolymerisation separation | PET
1 repolymerization
Hydrolysate, e .
Sorted, cleaned TFE residues

and shredded —
plastic waste

INDORAMA

R E s

Strengths / Opportunities Weaknesses / Threats ‘ ;:-
[72] g
% :y-c  Backtofood quality and transparency Y B High cost gnzv ’Cle
g " w '+ Solvent-free and low-temperature process ' I = Non-mature technology (advanced development only for PET) CARBIOS b4
3 _lll_. High selectivity of monomers "« Competition with mechanical recycling on clear and Enmymes povering (e G feonomy J:1 PETROBRAS
»n . Large number of recycling cycles possible without transparent flows m
altering quality: 100% recycled and recyclable products
. Textile recycling possible
1 : but impact on the yield, the size of the plant and the cost of the final waste to be disposed of
2 : Carbios.com
31
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Sources : Sia Partners analysis from RECORD 2022 — chemical and physico-chemical recycling of plastic waste



Technologies

o

\ reczcling /
[ \

TRL=9

)y

ol

TRL

Pyrolysis

7-8
=)

D‘.

TRL = 5-7

Dissolution

- )

Input J Output and valorisation |
4

All plastic :
types .
o

All plastic |
types '

lﬂ,o

o & Pellets

0@0

4

>

4

New plastic
products (Same
characteristics)

High Value
Chemicals

)

Other plastic and/or j
combustible resins |

Plastic resins of the|

same family
(designed for all
applications)

New plastic
products (Same
characteristics)

Benefits

» Robustness and reliability | >

» Scalability of units (10 to over 100 kt/year) '

» Lower environmental footprint (no solvent or >
heating required)

Price and costs (compared to chemical recycling) |
______________________________ .

» Market size (PO + PS/EPS account for about half >
of the plastics placed on the market) l

» Waste streams can be processed with a higher i
tolerance to impurities (>90% purity materials) >

» Versatility (ex : Polyolefins -> Polystyrene, PP ,
rigid -> HDPE...) RS
______________________________ -’

» Addresses all waste within the same family >
(including coloured, with additives, in different l
forms — textile fibres, etc.)

» Process selectivity in obtaining monomers >

> Resin with superior physicochemical properties | >
(vs. mechanical recycling) /

» In principle, applicable to all types of resins : >

» Some demonstrated ability to return to contact- |
sensitive (eg: PureCycle —USA-, Polystyvert — .
Canada) g

» Resins with superior physicochemical L

properties (vs. mechanical recycling) ]

Increased upstream sorting of incoming materials

(purity >98%)

Degradation of the physicochemical structure of

polymers

» No return to food safety nor elimination of
dyes/additives (with some exceptions)

Sorting and over-sorting must be carried (less than
mechanical recycling)

High energy consumption (heating)

Low material yield (30 to 40% losses on average)
Numerous post-production intermediate steps
(hydrotreating/purification, steam cracking...
GHG emissions / air pollutants

Currently addresses a limited market (PET), already
well recycled mechanically

Requires stringent upstream waste sorting and over-
sorting as any other resin can contaminate the process

Involves multiple purification steps

Similar sorting and over-sorting constraints as
mechanical recycling, but for a more expensive
process (increased purification costs)

High costs compared to mechanical recycling
Limited industrial outlets, final products do not demand

require price premia

4. Technology Overview

TECHNOLOGY OVERVIEW | Comparison table of the different plastic recycling routes

EU Capability

Actual / Announced |

12,500 |
kt/year ;
,,,,,,,,, A
30 - 400 '
kt/year ,
___________ Y
200- 300 |
kt/year ;
___________ Y
1-15 f
kt/year ;
y

Chemical recycling processes offer the advantage of processing plastics that conventional mechanical recycling cannot, while producing “contact-
sensitive* quality, characterised by superior physicochemical properties. However, the high costs and comparatively lower environmental performance of

these chemical recycling technologies pose substantial challenges to their widespread adoption and development.
SIAPARTNERS
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4. Technology overview

TECHNOLOGY OVERVIEW | Preliminary synthesis of current chemical recycling technologies

Strengths

¥

Challenges

SIAPARTNERS

Chemical recycling and its various processes offer numerous technological advantages :

> Reduced material input requirements (lower purity thresholds for feedstocks, enhanced diversity of resins, minimal contamination)
» High-quality end products (preservation of polymer integrity, return to food-grade use, and removal of contaminants)

> Selective and versatile monomer production

» Increased recyclability cycles without compromising the quality of the resin

Nevertheless, the chemical recycling sector continues to face several challenges:
> None of the chemical recycling technologies are currently economically competitive compared to mechanical recycling or virgin recycling

OPEX - €/t

2,460

1,796

Mechanical recycling

1,395
S 1,188 —\/irgin plastics
1,278 1,217 . :
1,125 1,056 = Chemical recycling
Plastics Europe 2023 data
2021 2030 2040 2050

> The operating conditions of solvolysis and pyrolysis have a significant environmental impact
» The use of solvents and enzymes generates chemical waste that poses risks to air, soil and water quality
> Not all sectors have achieved industrial maturity yet

confidential
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05. 2030-2040
Trends

The development of chemical recycling in Europe
is projected to result in a 3.5-fold increase in
installed capacity by 2030 (reaching 2.4 Mt/ year)
and a 13-fold increase by 2040 (9.3 Mt/year), to
achieve the incorporation rates set out in the
provisional agreement of the PPWR.

SIAPARTNERS” confidential
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5. 2030-2040 trends

TRENDS | The rate of chemical recycling development will be subject to regulations on
packaging recycling and targets for recycled plastics incorporation

PPWR : Recycled plastics incorporation rates Assumptions and implications for recycling capacities

The direct translation of these thresholds alongside market data on plastic
packaging, specifies the minimum quantities required for incorporation
into the production of new products.

In 2022, the total output of plastic packaging across all resin categories

The table below outlines the minimum incorporation rates of
recycled plastics for the manufacture of new packaging

Réglementation PPWR

2030 2040 32.3 Mt : Post- reached 21 million tonnes (Mt) in the EU.
Contact-sensitive PET packaging 30% 50% consumer waste The production of new plastic packaging is expected to stabilise
Contact-sensitive packaging (except PET) 10% 50% between 2022 and 2040 due to emerging regulatory frameworks
Single-use plastic beverage bottles 30% 65% — governing eco-design and virgin plastic production likely offsetting each
= (o} (o)
other.
Others plastic packaging 35% 65% 21 Mt : EU'packaging

In contrast, the generation of “post-consumer" plastic waste is

"Contact-sensitive" includes packaging intended for food, animal feed, cosmetics, projected to follow an upward trend (CAGR . +3_2%) driven by sectors

hazardous materials, medical devices and pharmaceuticals for human and animals LSS SIS /y/ siuchias automotivelandiconstruction.

g\ rNote:n :[[?-Fse val:is Mw?rre] Z\E)azliﬁa;ed at rthti F;o_r:;lulsi:)nn nc:f t-thﬁ A asensitive packag-ing \ The proportion of “contact-sensitive” packaging, subject to more
R A A I 22222 2 flexble_ RRM incorporation criteria (sce acacent), s delneated a5
for overseas’ recycled raw materials (RRMs) . Furthermore, these Plastics Europe 2022 data follows and is expected to remain stable throughout the period:

targets may be revised downwards if RRM supply is deemed @  Food-grade : ~4 Mt

insufficient. ®  Others contact-sensitive : ~5 Mt

The development of chemical recycling will be supported by at least two strong regulatory measures: the requirement for European countries to recycle 55%
of packaging by 2030 (EU Directive 94/62/CE) and the provisional agreement reached between the European Council and Parliament on the new
Packaging and Packaging Waste (PPWR) regulation, which mandates a minimum incorporation rate for new plastic packaging placed on the market.

SIAPARTNERS” confidential

Sources : Plastics Europe, Plastics Recycler, Vinylplus, Dow Chemicals, European commission, Sia Partners Analysis
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Volume on the
market, EU (Mt)

7.7 Mt/year

10.5 Mt/year

6.5 Mt/year

8 Mt/year

SIAPARTNERS

Sources : Plastics Europe, Plastics Recycler, Sia Partners Analysis & Research

Packaging share,

EU (Mt)

~5 Mt/year

~3.5 Mt/year

~4.1 Mtlyear

~5.6 Mt/year

*Sia Partners Estimation

Recycling rate

Installed fleet 2020
@ Recyclate prod 2020

~
Q
<

OO0

®

(@4 3.4 Mt D 2Mt

~

\\
&

1.8 Mt & 1.2 Mt

D\

1.6 Mt & 1Mt
’ Graphical representation on next slide

Impact of chemical recycling 2030/2040

Chemical recycling of PET will primarily target opaque
packaging, trays and other non-mechanically recycled
materials (~1.5 Mt/year EU). Only ~18% of this waste stream
was collected separately in 2022. To meet the criteria set by the
PPWR, this figure will need to increase significantly.

Nevertheless, the available source of PET could increase,
driven by a growing PET market and the capacity of chemical
recycling to process other materials (textiles,...).

The amount of PP used in packaging production is estimated
at ~3.5 Mt comprising ~2.5 Mt rigid PP and ~1 Mt flexible PP.
This packaging is predominantly aimed at food applications and
household products, where mechanical recycling fails to
restore the original physicochemical properties.

HDPE is proportionally less prevalent in food packaging and
contact-sensitive applications.

The primary challenges for HDPE lie in collection and reuse,
especially among manufacturers.

Consequently, chemical recycling is not expected to play a
significant role for HDPE, except for plastics not suitable for
mechanical recycling

LDPE, typically found in film form, is particularly susceptible to
external contamination from pollutants, additives, and dyes,
making it an ideal candidate for chemical recycling.

However, compared to other resins, LDPE faces greater
constraints from the pricing dynamics of virgin resins, limiting its
capacity to absorb a significant premium.

1. Little post-consumer waste (Long lifetime of PVC products).
2. No industrial chemical recycling project treating PVC

3. Presence of chlorine acting as a poison in the various

5.2030-2040 Trends

TRENDS | Chemical recycling will primarily target polyolefin resins & PET, yielding between
1.5 Mt and 6.5 Mt of RRM by 2030 and 2040, respectively

PPWR Impact:

Not considered for prospective analysis
need for RRM

Eﬂ% PVC

waste referenced to date
current processes (pyrolysis in particular)

PS-EPS 5 '

1. Low volume placed on the market (3 Mt/year) despite a

high proportion of sensitive contact (trays, yoghurt pots,
transport of foodstuffs, etc.)

2. Diffuse deposits that are difficult to collect/sort most often

found in a mixture (food packaging)

3. High take-back price / high cost of deposits(~400€/t)

Other ZE

Thermoplastics
Engineering plastics... 14,8 Mt/year

Diffuse, complex and very low composition of
"post-consumer” waste subject to strict recycling
laws

Among the various plastic resins available on the market, polyolefins (PP & PE) and PET account for 90% of packaging weight, 70% of post-consumer
waste, and the majority of the “contact-sensitive” market (excluding PS/EPS and technical resins from cosmetics). Plastic waste made up of flexible PE
and PP, along with coloured PET - currently under-addressed by mechanical recycling - will be key targets for chemical recycling. Meanwhile, rigid PP,
HDPE, and PET bottles will continue to supply the mechanical sector.

Resin market share in referenced projects

0%
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5.2030-2040 Trends

TRENDS | A 37% market share is projected for chemical recycling by 2040, driven by the
demand for "contact-sensitive" RRM that cannot be addressed by mechanical recycling

The production of "contact-sensitive" RRM from polyolefins and PET (excluding bottles) is set against a backdrop of a steady increase in post-consumer plastic waste. This

rise is primarily driven by the renewal of the automative fleet and activities in the construction and demolition sectors. Additionally, the upcoming European target of recycling
55% of all packaging by 2030 further underscores the urgency of this transition.

30 30

PP, PE, PET (excl. bottles) 25
post-consumer plastic waste
20 20
15
10 ~60% : est. recycling i 10
ratio of PC waste 17.3
-
~40% : est. recycling y // 5
ratio 9.5 /
37% : est. market
44 : share of chem.
I I 15% : est. market recycling
0 L/ //A's /A } share of chem. 4 0
2006 2022 2030e recycling 2040e
O Post-consumer waste PO + PET (excl. Bte) recycled B Post-consumer waste PO + PET (excl. Bte) disposed B PPWR incorporation

SIAPARTNERS” confidential
Sources : Plastics Europe "Circularity Report 2024", Plastic recycler (2022), DOW "PO contact-sensitive market", Sia Partners Analysis
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5. 2030-2040 Trends

2= TRENDS | The chemical recycling market is projected to reach between €9 and €15
billion by 2040, with an estimated production of ~6.6 Mt of recycled plastics

RRM need and projected capacities (Mt/year)

O Solvolysis / enzymolysis
O Solvolysis / enzymolysis (announced) 9’3 Mt

B Pyrolysis / gasification m

Pyrolysis / gasification (announced)
6,6 Mt

2,4 Mt
1,5 Mt 0,6
W
RRM Installed fleet RRM Installed fleet
2030 2040

Sia Partners analysis based on estimated yields from manufacturers for Solvolysis / Pyrolysis

€1.75bn was invested according to Plastics Recyclers Europe.

SIAPARTNERS” confidential

Cumulative investments (€ bn) Estimated market value (€ bn)

€14 bn
O RRM
O Solvolysis
. 1.2 - Estimated range value
LI of resins market -€ ~12
bn
€ ~5 bn
€~3 bn
1.0
+ DAL
1,5 Mt
Until 2030 2030 to 2040 2030 2040
Investments are planned for the ‘core process’ only
Sia Partners analysis based on recorded investment costs for 1st industrial projects Sia Partners analysis based on the market value of CR resins

By 2030, to meet the EU targets for packaging recycling and RRM incorporation rates, the chemical recycling capacity to be installed would be '
estimated at 2.4 Mt/year, representing an investment (“Core-process” only) of €5bn. For 2040, driven by a strong need for PO resin (PP, PE), the :
installed fleet would reach 9.3 Mt at a cumulative cost of €14bn. In comparison, in 2021, a year with significant development in recycling capacities, 1

|



Sia Partners' convictions on the recovery of plastic waste

The pressure exerted by the moderately low oil prices over the past 20 years has hindered the competitiveness of
recycling channels.
It has only been through regulatory measures, such as setting more ambitious recycling rates with the
emergent role of ERP and increasing taxes (ex : TGAP in France), that financing for critical infrastructure has
become feasible and enabled the reduction in landfilling.
In Europe, upcoming regulations, particularly the establishment of a minimum incorporation rate for recycled
plastics in all packaging (PPWR), are expected to drive a significant increase in recycling capacity (excluding PET
bottles)
Given the low liquidity of the market and the need for plants to operate at capacities greater than 40 kt/year for
profitability, securing supplies from waste managers will be a crucial factor for the success of these new facilities.
Supply tensions are likely to intensify due to the material purity requirements for chemical recycling, which must meet
mechanical standards of over 92 to 95%. This will heighten competition between the two recycling sectors. Establishing
a robust chemical recycling sector will require :

Enhanced sorting at the source of industrial deposits to prevent mixing, thereby facilitating higher

purity levels;

Improvements in the sorting capacities of existing facilities for mixed waste; and,

Significant support from eco-organisations.

Two significant uncertainties remain
RRMs pricing produced by chemical recycling estimated to be two to three times higher than that of virgin
materials, which may limit market opportunities; and,
Competition from energy recovery sectors (SRF and incineration) which shows similar growth to recycling
and have been highly popular during the energy crisis.
Regarding traceability, the ISCC+ certification often highlighted by project leaders does not ensure 100% circularity of
the produced polymers. Furthermore, the emerging mass-balance regulations at the European level (under the "fuel
exempt" approach) do not satisfy all stakeholders involved.
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Glossary

Contact-sensitive: packaging in contact with food, medical supplies and
cosmetics

Depolymerization: conversion of a polymer to its monomer(s), or a polymer
with a lower molecular weight

Dissolution: Process of purifying the polymer by dissolving it in a solvent,
allowing it to be recovered in pure form without changing its chemical nature

Feedstock: raw material or material constituting the main input in an industrial
production process

Fuel-exempt: calculation of the Mass balance exempting the use of energy
fuels and co-products as fuels during the recycling process

Gasification: A process by which waste polymers are heated to produce
syngas, which can be converted back into polymers

Mass Balance :a key concept of ISCC+ certification allocating specific
quantities of certified raw materials and recycled products at each stage

Monomer: A molecule with the ability to chemically bind with other monomers
to form a polymer

RRM: recycled raw materials

PPWR (Packaging and Packaging Waste Regulation): EU law to reduce
packaging waste and promote recycling in the EU

Plastic Pyrolysis: A chemical process of heating plastic in the absence of
oxygen to convert it into hydrocarbons or pyrolysis oil

Chemical recycling (CR): Recycling process to convert plastics back into
chemicals by changing their chemical structure

Mechanical recycling (MR): Traditional recycling process to shred used
plastic to recreate new products

EPR (Extended producer responsibility): system making producers
responsible for the management of waste from their products

ICP : industrial & commercial packaging

Solvolysis: Process for dividing plastic waste into monomers using chemical
solvents (glycose, methanolysis, etc.). etc.)

SUPD (Single-Use Plastics Directive) : EU Directive imposing restrictions and
requirements on single-use plastic products

TGAP (Taxe générale sur les activités polluantes for General tax on the
polluting activities) : Tax instituted by the 1999 Finance Act, payable by
producers or importers of polluting products
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Market Overview : the place of chemical recycling today

EUROPEAN BENCHMARK | Details of operational projects

A C O | EEASHS Seville et Aimeria, Spain 5kt PE, PP, PS 2015 (Almeria) et 2017 (Seville)
E (C VALOREGEN _ Damazan, France 13kt PET (post-consumer) 2023
F @ EhAESRE$ E);(onMobil Le Havre, France 25kt, aiming to reach 33kt PE, PP, PS 2023
L Dillingen, Germany 5kt Used tires 2022
(0] Ec:mBﬁﬁFy & QUANTAEU=L | Skive, Denmark 20kt Household packaging 2024
Q .().APK @ LyondellBasell Merseburg, Germany 40kt PE, PP, PS 2024
T S Unipetrol el |itvinov, Czechia 1kt PE, PP, PS 2020
U Slovakia 40kt Household packaging 2023
QULUMMUS BMOL .
X Budapest, Hungary 40kt Household packaging 2023
Y Ec:mBﬁﬁFy —=°T= Budapest, Hungary 10kt tires, producing 4kt of oils Used tires 2018
AB (Renasci) Ostend, Belgium 20kt Mixed waste 2020
AC ISDI]ERC())SLUTION i NDAY R ) Antwerp, Belgium Tkt PS (yoghurt cups) 2024
AP  colruyt i - Antwerp, Belgium 20kt PS (yoghurt cups, food trays) 2024
(] Tessenderlo, Belgium 15kt PS 2023
Q TRINSEQ Terneuzen, Netherlands PC 2023
o ioniqa Geleen, Netherlands 10kt, aiming to reach 100kt PET 2019
B O|pkastc  Salu Geleen, Netherlands 20kt Post-consumer plastic mix 2021
AN @ (Covestro) Leverkusen, Germany PC 2023
A0) ™ carbolig ORECENSO Ennigerloh, Germany 2.5kt Mixed plastic waste 2020
SIAPARTNERS Pyrolysis 43




Market Overview : the place of chemical recycling today

EUROPEAN BENCHMARK | Details of future projects (1/2)

P OBy X© Seville, Spain 33kt PE, PP, PS 2025
EASTMAN 3 PAPREC Port-Jéréme-sur-Seine, France 100kt, aiming to reach 200kt PET 2026

8 Srcolution  TRINSEO Wingles, France 15kt PS 2025
Q cg,os menzum Clermont-Ferrand, France 50kt PET (coloured et opaque) 2025

L O |BkASTS "‘: Grandpuits, France 15kt PE, PP, PS 2025
0o C INDORAMA Longlaville, France 50kt PET 2025

|00p suez SK". Saint-Avold, France Aiming to reach 70kt PET 2025

M) V2 eoreauis %?JCELNNAG Stenungsund, Sweden N/A Polyolefins Pending

', ARCUS | E;Pﬁ?fy Frankfurt, Germany 4kt Mixed plastic waste N/A
(P ) TRINSEO Rho, ltaly N/A PMMA 2024

R %versa & SRS Mantua, Italy 6kt Mixed plastics 2024

S gﬁz Schwechat, Austria 16kt PE, PP, PS 2026
0 ‘,‘,’jhversa 2% NEXTCHEM ' Taranto, ltaly 6kt Mixed household plastics Feasibility study underway (2023)
w %V“a Brindisi & Priolo-Ragusa, Italy 6kt N/A 2025

Z LAMOR @ RESICLO @ Porvoo, Finland 10kt, aiming to reach 40kt N/A 2026

& % NESTE /alterra Vlissingen, Netherlands 55kt Plastic packaging waste N/A

AD | BKASTICT Sl Geleen, Netherlands 20kt PE, PP, PS Upcoming launch (2023)
AE <> Y fuenix Eindhoven, Netherlands 20kt At least 90% polyolefins 2025

& @ ITERO Geleen, Netherlands 27kt Mixed plastic waste 2025

Al) aHEATHLAND TRINSEO Utrecht, Netherlands N/A PMMA, PC, ABS, PS Heathland acquired by Trinseo (2022)
B (1) s Wesseling, Germany 50kt Multi-layered / mixed packaging 2025

AP QEQOSLUHON EhAE%aE$ Cologne, Germany 100kt PE, PP, PS 2026

AQ) @®carboliq Cologne, Germany 10kt Multilayer complex films 2025

SIAPARTNERS
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Market Overview : the place of chemical recycling today

EUROPEAN BENCHMARK | Details of future projects (2/2)

’ ) MUR/ ell'!‘e Teesside, England 20kt (60 kt eventually) Post-consumer plastics 2024
AT) <, freepoint Genk, Belgium 80kt (160 kt eventually) N/A 2025
AS “&wé%’ @ PEPSICO N/A, Germany N/A N/A N/A

L BLU EAL:F“’ \/RESE Pettoranello del Molise, Italy 20 kt Mixed plastics 2026

‘ @ Bohlen, Germany 120kt Post-consumer plastics 2025
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Sia Partners is a next generation consulting firm focused on delivering
superior value and tangible results to its clients as they navigate the
digital revolution. Our global footprint and our expertise in more than
30 sectors and services allow us to enhance our clients' businesses
worldwide. We guide their projects and initiatives in strategy, business
transformation, IT & digital strategy, and Data Science. As the pioneer
of Consulting 4.0, we develop consulting bots and integrate Al in our
solutions.

Follow us on LinkedIln and Twitter @SiaPartners
For more information, visit:

sia-partners.com

*Sia Partners Panama, a Sia Partners member firm
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