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Cefic is the voice of the chemical industry in Europe

Based in Brussels since 1972, Cefic has grown to
become one of the largest trade organisations in
Europe and in the world

Representing large, medium and small chemical
companies in Europe — 1.1 million jobs & 15% of
world chemicals production

One of the most active networks of the business
community: companies + industry (sector)
associations + national federations

We interact every day on behalf of our members
with international and EU institutions, non-
governmental organisations, the international
media and other stakeholders

Europe is the second largest chemicals
producer in the world

World chemical sales (2020, €3,471 billion)
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Source: Cefic; 2022 Facts & Figures



Why this discussion on chemical recycling:

* While 53.9 million tonnes of plastic is produced yearly in Europe, approximately
84% does not currently find its way back into new products g .

* Chemical recycling has a role to play in the transition towards a circular economy,
achieving the net-zero climate objective, and reducing strategic dependencies,
complementing mechanical recycling.

* The industry is committed to boosting the circular economy by delivering recycled
content

* Cefic is asking for a mass balance chain of custody, with a fuel-use exempt model to
account for the contribution of chemical recycling

* Single-Use Plastics Directive (SUPD) implementing act will lay down the calculation
rules for recycled content, and will potentially set an important precedent

* We ask for your support in the context of the SUPD implementing act

(1) Plastics Europe. The Circular Economy for Plastics — a European overview, 2022 edition. Available online; extrapolated from 2019 available figures, geographical scope: EU+3 (Norway, Switzerland, United Kingdom)



Steering towards the ambitions of the Green Deal:
Chemical Recycling: a perfect match in the mix

The Green Deal
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Climate neutrality
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Zero pollution

Circular economy

Circular Economy Action Plan: Council Conclusions —
December 2020

The European ambition to transition from a linear
towards a sustainable circular economy calls for an
array of complementary recycling options and
business models.

The industry is committed to boosting the circular
economy by delivering recycled content which is

urgently needed to strengthen the EU’s strategic
autonomy in raw materials and meet climate targets.




Different technologies needed to move to a circular economy:

Chemical — Dissolution — Mechanical Recycling of Plastic Waste

. .
Chemical $ Recycling
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Dissolution




2020 Plastics Circularity

The Circular Economy for Plastics — A European Overview — Plastics Europe
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https://plasticseurope.org/wp-content/uploads/2022/06/PlasticsEurope-CircularityReport-2022_2804-Light.pdf

Major investments of commercial scale have already been announced,
covering different chemical recycling technologies.

Pa rtnerships are key LyondellBasell Makes Decision

to Progress Advqnced . yondellbasel
ReCyCIIng plant In Wessellng, Adva ible
Germany (s ese-]

Eastman to invest up to $1 billion to
accelerate circular economy g Py
through building world’s largest - o -
molecular plastics recycling facility e e s

LyondellBasell's proprietary MoReTec technology, this commercial scale advanced recycling plant would convert pre-
treated plastic waste into feedstock for new plastic production. The final investment decision is targeted for the end of

in France

January 16, 2022 - 6 min read

Sabic confirms it will produce circular
polymers in Europe by the end of 2022

TotalEnergies and Indaver sign an offtake agreement for petrochemical T I T
feedstock from advanced recycling ot ik Al
s .« KIS

Press release, Paris - TotalEnergies, a global multi-energy company and Indaver, a leader in sustainable waste
management and advanced recycling in Europe, announced a commercial agreement for the supply of petrochemical
feedstock generated from recycling of mixed polyolefins waste.

Under this agreement, TotalEnergies will purchase the petrochemical feedstock |
produced at Indaver’s first Plastics2Chemicals plant (P2C). Indaver will supply and ] n
transform post-consumer mixed plastic waste into a petrochemical feedstock at its

plant in Antwerp using its proprietary depolymerization technology. Currently under I N DAVE R
construction, the plant is expected to become operational by 2024. a3 n
TotalEnergies will process this petrochemical feedstock into high-quality circular [ ]

polymers at its plants in Antwerp. With properties and quality identical to virgin =

polymers, the recycled polymers will be suitable for a wide range of high demanding
applications including food-grade packaging.

“We are delighted to support the development of advanced plastic recycling

through this new ofifake agreement. A collaboration throughout the value chain is

critical to develop a more circular and sustainable economy. This parinership .
contributes fa our ambition of producing 30% circular polymers by 2030." said TotalEnergies
Valérie Goff, Senior Vice President Renewable Fuels & Chemicals.

“We are very pleased with this agreement Our companies share the same vision of
a true circular economy for recycled end-of-life plastics” declared Paul De
Bruycker, CEO of the Indaver Group. “indaver’s Plastics-to-Chemicals (P2C)
depolymerisation technology allows (o recycle end-of-ife plastics such as
poiyolefins and polystyrene by converting them into a petrochemical feedstock that
can be used for the production of high-demand packaging materials. With P2C, we
significantly expand the possibilities for recycling of end-of-life plastics waste that
could previously not be recycled or only be used for conversion into low-value cosmetics brands are already trusting the company.
applications” Mr De Bruycker added.

Located on the huge chemical platform of Brightlands Chemelot in the Netherlands, Sabic will

start producing polymers from its chemical recycling process by the end of 2022. Leading




More investments are taking place... Evonik partners with The Vita

Often in collaboration with technology providers Group for pioneering efficient
polyurethane mattress recycling

Joint News Release PI'OCGSS

BASF and ARCUS sign agreement on the production and oo et o o oot sl o be recycled
prOC u rement OT' pyrolySiS Oi | fro m m ixed plasti C WaS_I:e # Innovation will significantly reduce the number of mattresses incinerated or going into landfill each year

INEOS and Petroineos at Grangemouth partner with Plastic e S 11 2

* ARCUS plans to start up first commercial pyrolysis plant for mixed plastic waste in Germany . . . . . U . 4
* Supply of pyrolysis oil from mixed plastic waste enables further expansion of BASF’s Energy IRah Important breakthrough i the recycllng Of plaStlc' 8 rwwmmw %
I

ChemCycling™ business
* Agreement foresees take-up of up to 100,000 tons of pyrolysis oil per year @® Friday, December 17, 2021 ® INEOS Group

¢ The process will use existing refinery operations replacing oil with TACOIL made from waste flexible food
packaging to remake virgin plastic for reuse in food and hygiene applications.

¢ This trial and the evolution of the policy environment in the UK will inform the development of a large-
scale advanced recycling plant, which aims to be the first of its kind in the UK.

Dow and Mura Technology announce largest commitment of its kind to scale advanced
recycling of plastics

07/21/2022
PN
« Dow and Mura Technology to build multiple facilities in the U.S. and Europe, adding as much as 600 kilotons of aggregate advanced recycling capacity by 2030. &84 Chemical Recycling: Making Plasties Circular
- . .
+ Expansion of Mura's pipeline builds on its first plant in Teesside, U.K., which is on track to be fully operational in 2023. o« IS re CyC [ed | nto

« By using advanced recycling as a complementary technology to mechanical recycling, Dow is making significant progress towards its sustainability, climate and
plastic waste reduction targets.

+ Dow to become a key off-taker of circular feed from Mura, supplying major brands across the globe with sustainable products and helping to scale the
elimination of plastic waste.

+ Dow's support of Mura Technology provides critical resources for Mura to finance and deliver on its multi-year pipeline of advanced plastic recycling projects.

new products

@ Watch on (@B Youlube

Welcome to the European Chemical Industry ‘Virtual Exhibition on
Chemical Recycling’



Chemical recycling is a key element in the transition
towards net-zero
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By 2050, the Plastics system could achieve 78% circularity with 30% of waste avoided
through reduction and substitution and 48% being recycled, leaving 9% in landfills and
incinerators
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Chemical recycling can strongly contribute to circularity as a
complementary technology

‘Bascnwces, Comservaion & Rayling 172 (S023) 104718

R — [B] Aggregated flows of plastic waste treatment in $1
=

R System Boundary - European Union 27+ Norway, Switzerland, and the United Kingdom

jrurnal homepage: warw.siseior comlocate/rescone:

Ful e e Source of plastic waste, by sector Collection and sorting Recycling systems Waste Destination By 2030

How much can chemical recycling contribute to plastic waste recycling in =

Europe? An assessment using marerial flow analysis modeling

Irdanto Ssputrs Lase ™, Davide Tonini®, Dario Caro”, Paola F. Albizzati , Jorge Cristébal %, e e

I B S e : Mechanical recycling
ven L e— - .

s ' [E] Aggregated flows of plastic waste treatment in S4 . . .
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New European Commission Study Confirms Chemical
Recycling Is Better Than Incineration Of Plastic Waste o

A new report published by the European Commission’s Joint Research Centre
“Environmental and economic assessment of plastic waste — A comparison of
mechanical, physical, chemical recycling and energy recovery of plastic waste” did a
comparative environmental and economic assessment of plastic waste recycling and
energy recovery technologies.

STOP LINEAR - GO CIRCULAR:

* From a climate change perspective and based on Life Cycle Assessments (LCA), the preferred management option for plastic
waste is recycling (mechanical, physical or chemical).

* Recycling (mechanical, physical or chemical) is preferable to energy recovery (incineration) in all analysed pathways. As the
European energy mix will get cleaner, the gap between recycling and energy recovery will further increase in favour of recycling,
the study concludes.

* Clarifying the use of a mass balance chain of custody method to calculate the recycled content of plastics in products is one the
most important drivers of investments into chemical recycling in the EU.







Legislative agenda

* Single-Use Plastics Directive (SUPD)

Packaging and Packaging Waste Regulation (PPWR)

Directive on end-of-life vehicles (ELVs)

Construction Products Regulation

Ecodesign for Sustainable Products Regulation

Current voluntary certification exists, but is not
counted towards targets




Chemical recycling potential needs to be recognized in a range of

initiatives
Packaging and

Packaging Waste Waste Framework Directive

Regulation (PPWR) (WFD) & Waste Shipment
Regulation (WSR)

Design for Recyclability

Single-Use Plastics
Directive (SUPD)
implementing act

Transition Pathway

Chemical recycling: important to

get the Mass Balance Chain of Regulation on Eco-design for

Custody accepted in upcoming Sustainable Products

Standardisation policies/standards/methodologies

request CEN -Plastics

in Circular Economy Life Cycle Assessments/Product

Environmental Footprints
Climate Neutrality

_ EPDs* as part of product regulations
Sustainable

C Cycl
2iE EEEs Green Claims

&

EPDs: An Environmental Product Declaration (EPD) is defined by International Organization for Standardization (ISO) 14025 as a Type Il declaration that "quantifies environmental information on the life cycle of a product to enable comparisons between products fulfilling the
same function.”’’ The EPD methodology is based on the Life Cycle Assessment (LCA)“ tool that follows I1SO series 14040.15 - a verified EPD can earn your products credits for LEED v4 and other green building rating systems.



https://en.wikipedia.org/wiki/International_Organization_for_Standardization
https://en.wikipedia.org/wiki/Environmental_Product_Declaration#cite_note-1
https://en.wikipedia.org/wiki/Life-cycle_assessment
https://en.wikipedia.org/wiki/Environmental_Product_Declaration#cite_note-2
https://en.wikipedia.org/wiki/Environmental_Product_Declaration#cite_note-:5-3
https://en.wikipedia.org/wiki/Environmental_Product_Declaration#cite_note-:6-4
https://en.wikipedia.org/wiki/Environmental_Product_Declaration#cite_note-:7-5

Chemical recycling reintroduces secondary raw material
upstream in the value chain
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Need for a mass balance chain of custody
to calculate chemically recycled content in plastics and chemicals

A chain of custody is the chronological documentation or paper trail that records the sequence of custody, control,

transfer, analysis, and disposition of materials, including physical or electronic evidence. Different models and options
exist, as per the ISO 22095 standard.

Mass balance, a widely employed "chain of custody" model, ensures confidence in the input and output of a
process, and it has proven successful in various sectors like biofuels, cocoa, and coffee.

Why do we need this for chemical recycling?
* Purposing existing industrial installations for the circular economy
* These continuous, large scale production processes have multiple outputs

* Leveraging recycled feedstock together with virgin fossil feedstock in existing assets
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5-point Action Plan on Chemical Recycling
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https://cefic.org/app/uploads/2022/12/Chemical-Recycling-Delivering-recycled-content-to-meet-the-EUs-circular-economy-ambitions-%E2%80%93-the-Single-Use-Plastics-Directive-Implementing-Act-and-the-Packaging-and-Packaging-Waste-Directive-revision.pdf
https://cefic.org/app/uploads/2023/03/5thingsthatneedtohappennowforchemicalrecyclingtocontributetoEUcirculareconomy.pdf

Contributions of recycling need to be accounted for
with a robust chain of custody model

A chain of custody is the chronological documentation or paper trail that records the sequence of
custody, control, transfer, analysis, and disposition of materials, including physical or electronic
evidence. Different models and options exist, as per the ISO 22095 standard.

Chains of custody Controlled blending Mass balance Book & claim

Allocation Models Proportional Polymer-only Fuel-use exempt Free attribution

+ third-party certification: credible and transparent claims Q




Mass balance with a Fuel Use Exempt model

Fossil A Internal energy
feedstock Process B soldasfuel
Recycled PI:‘:lnt m) C  intermediates for chemicals
fee‘(’;t;ct';) ' Site D intermediates o plastic Recycling Definition
Allocated Recycled Content ‘recycling’ means any recovery operation by which

waste materials are reprocessed into products,
\ / materials or substances whether for the original or
other purposes. It includes the reprocessing of
Replacing Fossil Feedstock organic material but does not include energy
recovery and the reprocessing into materials
that are to be used as fuels or for backfilling

Chain of Custody: Viass Balance operations;

Reference: EU Waste Framework Directive

€ + third-party certification: credible and transparent claims \/O\



Mass balance — generic example

Fossil A Internal energy
feedstock
Process B Sold as fuel
Recycled Pla nt C Intermediates for chemicals
feedstock == Site
(waste) D Intermediates for plastic ”Polymers on |y” Model
Allocated Recycled Content Deduction of process losses, auto-consumed energy,

output used as fuels, non-polymer outputs

“Proportional ” Model
Deduction of process losses, auto-consumed

Chain of Custody: Viass Balance energy, output used as fuels,
proportionally split over different output materials

o



Why are stricter models not appropriate?

Polymers only

Proportional

Inefficient in transition to circular economy

Unduly restricts the quantities of recycled plastics (- 20%) and
increases their costs (+20%) compared to fuel-use exempt
More fossil is replaced than accounted for

Reduces to the minimum level the recycled quantities that can be
attributed to the specific polymers where there is a market demand
for recycled content

and proportionally increases the costs



Conclusions

* Chemical recycling has a key role to play in the transition towards a circular
economy, achieving the net-zero climate objective, and reducing strategic
dependencies, complementing mechanical recycling

* Achieving the recycling targets requires taking into account the contribution of
chemical recycling

* A mass balance chain of custody is essential in the calculation rules
* Fuel-use exempt is the preferred option as the only viable allocation model

* We ask for your support in the context of the SUPD implementing act



Thank you for your attention

For more information, please contact
Annick-Meerschman —

The European Chemical Industry Council, AISBL (Cefic) - Belliard, 40 - 1040 Brussels — Belgium



mailto:ame@cefic.be
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