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The way to the circularity of the PET Thermoformed containers?

» Current situation of Collection and recycling of trays

> Initiatives
» Converters
» Recyclers

» TCEP .- the importance of Design for recycling and recyclability Protocols
» TCEP Example.

» Regulatory burden. Functional Barrier

> Q&A
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PET inputs - 7.7Mt*

—>

Fossil-based
feedstocks
{oil and
natural gas)

~20% of PET consumed
in Europe is recycled

Waste sortation and
recycling processes
pro——

Mechanical

1.5Mt (PET

0.9mt
Negligible®

Textiles exported
for reuse

Incineration

Landfill

Environmental

Texliles 1.5Mf® leakage

POM 2.9MM

Source.- SYSTEMIC. Circular PET and Polyester Full report July 2023



Sses COLLECTION AND RECYCLABILITY

In order for a packaging to be recyclod and to claim its recyclability, it must be compatiblo with all the steps:
collection, sorting and recychng. If incompatible with oo the given steps, packaging cannot be recycled in the

country of interest. Please have a look to the map below to learn mare about the waste management systems
available in the Ewropean countries.

® Recycled O Sorted O Collected

N
3 e

o under development and/or recycled as

availlable recycling
® mixed stream ®

no existing recycling
infrastructures

infrastructures
IMPORTANT NOTE:The information desplayod in the map above is indhicative and may change over time. Waste
management systems, as well as recycling practices in each country are changng. Please contact us for more
information. Anry mformation that could improve this mapping is appreciated

Source: Data were collectod in collabovation with the recogmed certification bodves and other natons
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Australia: Whilst there is currently no recycling @

Pots/ infrastructure for PET non-bottles available, these
btlfz%’;{s packaging types are recognised as recyclable
I

by the Packaging Recyclability Evaluation Portal
(PREP). According to PREP the dimension of
these packaging types shall not exceed 231 mm
in two dimensions.
UK: Whilst there is currently no recycling infrastructure @
for PET non-bottles available, these packaging types are
recognised as recyclable by the On-Pack-Recycling-Label

(OPRL) system.

!

@ France: The PET pots and trays recycling stream is under development.

US: These packaging types are recognised as “widely recyclable” @
in the US based on national guidelines.

Source.- RETAILER. Name kept confidential
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Collection and sorting strategies for PET Thermoformed packaging

» EPR: Dedicated streams at sorting center (e.g., FOST PLUS, CITEQ,
COREPLA...)

» EPR: Mandatory Recyclability Performance for bottle recyclers to
Incentive a secondary recycling of thermoforms

» Private companies' recovery

> Tray-to-Tray initiatives for post-industrial  (from  packaging
companies) and post-consumer (from retailers)
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European Thermoforms Recycling map
Main milestones
Recycling themrmoforms for more than 15
years
Companies with dedicated technology for
thermoforms

More than 300 kTon Recycling Capacity
(installed)
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PET/polyester inputs - 7.2Mt° Waste sortation and recycling processes®
g Mechanical
Mechanical 2 8Mic Cf:.J 2.4Mt rPET: 2.8Mt
H H rPET 2.8Mt ’ (after sortation and
Bottle
Projections W oo reeyelng losses)
for 2040 : R
Chemical @
PTTs Y Chemical
i I pomromf  OIMI Lo rPET: 1.9Mt
U.44 t (after sortation and
Total virgin- recycling losses)
equivalent input C/:'_) 1.2Mt
(chemical rPET + prey - - :
virgin PET): 4.4Mt Damr O roshesing 0.1
Exports of textiles
for reuse
—_ qin P 2"
@ 2.3MF° 2o - Incineration
0.9 Textiles . ‘
Fossil-based POM 2.6mt
feedstocks (oil ; Landfill
and natural gas) Environmental

0.IMt  |eakage

Source.- SYSTEMIC. Circular PET and Polyester Full report July 2023
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The way to the circularity of the PET Thermoformed containers?

» Current situation of Collection and recycling of trays

> Initiatives
» Converters
» Recyclers

» TCEP .- the importance of Design for recycling and recyclability Protocols
» TCEP Example.

» Regulatory burden. Functional Barrier

> Q&A
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Tray to Tray recycling - current status

Aron Damen

Director Recycling, Managing Director Cirrec
Cirrec - a part of Faerch
FaeCerc I—] | Packaging that cares



Faerch has a clear ambition to accelerate PET tray recycling in Europe
and drive sustainability journey in food packaging

RECYCLING STATUS AND AMBITIONS

Technology mature, focus on scaling Target to increase capacity with >1,000% Regions to support scaling

Chemical recycling complementary to mechanical

recycling for PET packaging, Recycling Tray input tonnage ambition
based on cost and CO, impact. 2022 = index 100 P
e S 10X
. current capacity : v
2022 2023 2024 2025 2026

General Business



Accelerating PET tray recycling in Europe

DRIVING CIRCULARITY IN FOOD PACKAGING  Recycling at scale:

- Feedstock from Benelux,
- Germany, the UK and the
O Market circularity achieved - Nordics

= The Netherlands
= Belgium

5

= Germany
= Denmark
= Norway

@
C
©
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= Sweden
= Finland

@ Exploring partnerships

= United Kingdom
= Spain
= |taly

~aer Ch i Packaging that cares




The Faerch Circularity Ratio
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Currently, an estimated 1 bn pieces of Faerch’s products are fully circular out of our total 22 bn pieces sold.
We callthis ratio the “Faerch Circularity Ratio”. The 1bn pieces are estimated based on the output of tray rPET
from our Recycling Division and using an average APET tray weight to make mono-PET trays from tray rPET.
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Faerch
the Market Circularity Ratio
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Looking only at
our PET volumes
of 9 bn pieces sold,
it corresponds to
1/3 of our PET

products being
estimated as

S 7§57

With our

running in Oct. 2023,
the ratio will
increase significantly...

\
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In Europe, around 106 bn pieces of rigid food packaging are produced p.a. We need to increase the Circularity

Ratio in the market. This is why we open up our recycling platform for competitors to establishrPET from
trays (PTT) as a global commodity.

2022 numbers

General Business



To achieve true circularity, we need a balanced waste stream and
"stop stealing” rPET from the bottle industry

FOOD TRAYS MADE OF “TRAY-BALES” AND BOTTLES MADE OF “BOTTLE-BALES”

Tray-to-tray Bottle-to-bottle

No transfer between
waste streams

General Business



All PET trays are fully recyclable:
Feedstock impact on tray quality when using tray

RPET




Faerch strategy maximizing recycling rates:
take in all types of post-consumer trays resulting in product challenges

No cherry-picking of post-consumer waste

= PET/PET-PE / MAPET / transparent / coloured /
with label / with sealing film

= Maximizing technology capabilities

" Providing outlet for multi and coloured within
Faerch: CPET and coloured APET

General Business



Coloured and clear — full material responsibility

BEING AN INTEGRATED RECYCLER-THERMOFORMER WE DEVELOP ALL rPET INTO EFSA APPROVED PRODUCTS

Clear rPET:
Clear products

cirrec

A PART OF FAERCH

No challenges for
functional barrier, we
decontaminate all rPET

At Faerch we recycle pots, tubs and trays back into food grade material
— both coloured and clear

General Business



Product examples: coloured and clear trays from iray R-PET

General Business
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You are invited to join us on April 18th, 2024, for the Grand Opening of
Faerch’s Cirrec plantin Duiven, Netherlands.

We have made significant investments to fully scale our pioneer
plant Cirrec - the industry’s first industrial PET tray recycling line,

, and it brings us immense pride to introduce our flagship plant to the
i il L LVL broader industry.

Transforming Waste into Valuable Resources FAERCH.COM/GRAND-OPENING

- for more information about the event
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‘... Close the packaging loop
N~ Ore

pionee

By the end of 2025, at least
30% of recycled material in
our packaging will include

‘Tray2Tray ™’ material.

- Establishing dedicated
program to ‘close the loop’ for

trays and rigid films / 1 i Progress /=" ™
* Increasing the use of tray e ,

flake as kp’s main goal through N s = | 1 2%

partnerships with local Il =G ¢ led

recyclers o our_ re_CyC €

i B =2l || material in food

« Working with customers and n &= 200 ol | packaging is

suppliers to ‘push’ and pull SISO rerenea IO already

demand for PET trayS Comlng from

kp Tray2Tray ™

General Business



Challenges for the tray-to-tray market

<
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Challenges in the market and forces determining
the developments of tray packaging that impact tray-to-tray recycling

Tray-to-tray
recycling
5 %
EU market prices and
Asian import

Low prices causing

tray-to-tray projects to
be on hold

& m

Retailers and

0
Targets on recycled @f} brand owners

) e}
ElCJOnten: in O Focus on cost by retailers
countries Fee differentiation on tray and brand owners

design by EPR-systems
CITEO, FostPlus, Verpact
etc. i i

General Business

S
|

-
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Design assessments
Petcore, RecyClass
Cyclos-HTP, CEN etc.

2\
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The way to the circularity of the PET Thermoformed containers?

» Current situation of Collection and recycling of trays

> Initiatives
» Converters
» Recyclers

> TCEP.- the importance of Design for recycling and recyclability Protocols
» TCEP Example.

» Regulatory burden. Functional Barrier

> Q&A



Petcore Europe Working Groups
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Established in 2021

The mission of the platform is 1o give support to the value chain of thermoformed PET frays to
improve recyclability of thermoforms and strive to circularity.

The Plafform consists of technical experts in the field of PET thermoforms design, production
and recycling.

The objective is the evaluation of the impact on the PET recycling processes across Europe,
of existihg technologies and/or innovative solutions to  provide an independent and
confidential assessment, based on Petcore own protocols.

-
=
—

Where to find information atbout TCEP platform: T e
https://www.tcep-europe.org/page/23/modus-operandi-and-testing-procedures B s
https://www.petcore-europe.org/recyclability-evaluation-platforms.html



https://www.tcep-europe.org/page/23/modus-operandi-and-testing-procedures
https://www.petcore-europe.org/recyclability-evaluation-platforms.html
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Tray Circularity Evaluation Platforms (TCEP)

YES

The Tray Circularity Evaluation Platform (TCEP) is an European industry e ae

testing protocols with no

initiative that provides PET thermoforms design guidelines for recycling,
evaluates thermoform packaging solutions and technologies, and
facilitates understanding of the effects of new PET thermoforms
innovations on recycling process. The TCEP initiative fully supports the
economic and Environmental sustainability of the European PET value

chain.
Guidelines Expert pool
ﬁ Evaluation process Ji
Steering
Test protocol(s) cormitiee
p 4

s Revi ing th A28
Presentation of the i e . Definition of test Run the test protocol at
z z guidelines and expertise
innovation/ new g A protocol to assess one of the accredited
2 to determine critical f5s 3
packaging Solnts critical points labs

Maore
information
reuded

Validation or not of the Fet Bved Oninlon R ity review Results to the expert
opinion pool
Sufficient

Information

Candidate

Expert Pool

Steering
Committee
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(Gt TCEP Evaluation example. BOPET Lidding film.
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Feedstock composition is crucial

High-quality raw materials are crucial for mechanical recycling, but also for monomer recycling.
It is therefore important to reduce the contaminants in the PET tray stream.

This improve sorfing and reduce the risk of contamination by other polymers that could affect rPET
quality and hinder reprocessing

Mono PET lidding is a condition for improving the quality of the flow of mono PET frays.

Bottle Bale Average Tray Bale (2019)

A

\\\‘l

m PET m Water m Organic residuals = PET m Water ®m Organic residuals
m Labels m Lidding film Caps m Labels = Lidding film Caps

m Metal m Aluminium m Paper m Metal m Aluminium m Paper
m Other plastics m Pads m Other plastics m Pads



TCEP Evaluation example

Variety of sealing layers

Sealing layers may be of different chemical composition

Variety of PET flms heat sealable layers for produce, ready meal and protein
market segments :

« BOPET films offlne coated with Co-polyester
« Co-extruded BOPET fims with peelable sealing layer
« Co-extruded BOPET fims with permanent sealing layer

« Evaluation of recyclability of sealing layer has to be made to determine
the influence of the layers on rPET quality output

« TCEP protocol allows a quick evaluation of recyclability of various sealing
layer formulations



{Cpsteors 5 Evaluation through TCEP protocol

» Evaluation of separation with NTCP under industrial conditions to
determine incorporation percentage

SEPARATION PHASE

Pelletizing Thermoforming
to tray

PELLETIZING /EXTRUSION PHASE
« Evaluate different structures using a shorter TCEP protocol
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o Separation Phase (with NTCP)
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Size reduction, Density separation Float/Sink, Air elutriation ZigZag

General Business




B Evaluation based on facts

The TCEP test protocol is the perfect tool for evaluating of different mono
polyester lids and their influence on different steps of recycling sorting,

treatment/washing, extrusion and conversion as well of criticalities on RPET
quality such as :

» Processability

« Color / haze / inclusion (black spec, fish eyes)



Increasing share of mono PET is possible

BOPET have shown their recyclabllity with APET frays

Today it is the pack format of choice across Europe for produces and ready
meals

Thanks to innovative coating and coextrusion today vast maijority of protein
application can be fransitioned 1o mono PET.
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The way to the circularity of the PET Thermoformed containers?

» Current situation of Collection and recycling of trays

> Initiatives
» Converters
» Recyclers

» TCEP .- the importance of Design for recycling and recyclability Protocols
» TCEP Example.

» Regulatory burden. Functional Barrier

> Q&A
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. . - ALIPLAST P ARCOPLASTICA .m - 0
 Established in 2022 to act as technology developer under EU ;L)\;CER(“”““ 3W§ B)R_"2 o PaRTonPACK
2022/1616 ‘ geosew pase doloop () ECOPET  Jekorec “€L,, Esreria
N . ~ - 0 = olienwer
« 60 companies are part of the Consortium sponsored by Petcore  ws,, storsst K Eurocast  everss FABTOM 35Sl (TR
and EuPC Formascoc () [FUCKERM| @GUILLIN I-IA/\\/EX Hi:;v e ilpa  maessia
KGL ép “Q_Krumbeck @ fetpak %4 MERBA m}gﬂf’n CNoUPET 12 PACCOR
Deliverqbles P p vo POLISUR PRAEST Rffgf;‘,’f:ff' Z) RETAL 5 ROBOPLAST RH-MCARBON

rigid PET films

* Provide Technical documentation and dossiers o support food s =% SML #soesa S TWin Packs,a  VAPLAST

safety of the use of rPET behind a functional barier 113 sites

« Deploy a monitoring program to comply with the regulation izlof\’/l /;'Vflf;ducﬁon lines

«  Maintain continuous dialogue with members and authorifies 25% rPET consumpt.

Europe
> 500KMT PCR flak

2

Most recent activities

«  Main dossier presented on time on April 10th. 2023

« First monitoring Report delivered on time on Octolber 10t 2023..
« Regular Generadl follow up assemblies

«  Monitoring Protocols and procedures In place.

. Sampling plan developed together with the KOR labs platform
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Operation of recycling installations that already manufactured recycled plastic M&A before 10 October 2022
and that operate under the novel technology route according to regulation (EU) No 2022/1616

CA should control the CMSS and perform a control

plastic input batches and the corresponding deco es. The sampling @ Noticatonofnove ‘ oot s 0 200
strategy shall take account of all factors potentially affecting the composition of the plastic EC (At 10(2)

input, and particularly address variations in the origin thereof, whether geographicor oo @ reisation o recycerand
OtherWlse . decontamination installation

Declaration of | (Art25(1)(a)
Compliance (Art 29) '

technology to CAand
@ Recycled materials and artcles Ilegal if

procedure for development of novel technology
not followed (Art 31(3))

Certification of quality assurance
system controlling plastic waste
(Art 6(3)(c))
Laboratories performing monitoring
analysis participate in proficiency

.‘55"2:"5-'-'-"""""""'- _

. testing (Art 13(2))
. Recyclers shall provide the developer Ieast every 6 months with}he data forthcoming from T
. . 10
the monitoring and their updated reason rticle 12 (3)(f) if that has b : o
changed o) 0 ® ; | >
Oct| Dec i
M Th etect trends 22 2 o i i @ Report with data from @ Report with data from @ Report with data from
Dossier with detailed @ : monitorin; rogram monitoring program monitoring program
and/or other s, and to identify whether information (Art 103) : oty T it (A 13(384)
the presence of contaminants is reoccurring. Entering Detailed ntal report on @) StartDate
Into force website (Art 10(4)) ;
. By derogation to Article 13(1), recyclers operating decontamination installations notified by the '
same developer may agree to monitor the contamination levels in only a third of the L Slleiiersqenen e nes
installations included in the list provided in accordance with point (i) of paragraph 1, provided , ‘ o
R . . R . . . . . R @ Novel technologies already on the market prior to entering into force
that the installations where the monitoring is carried out are designated on that list, monitoring
is carried out at all recycling facilities, and the robustness of the overall sampling strategy is not CMS5 = Compliance Monitoring Summary Sheet
reduced CA = Competent Authority
For the analyses and tests requwed to determine the contaminatiga
Labs: Your testing platform.
\“ \ [ (.\

Labs ()

18 KORC)
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FINAL SUMMARY
» PET trays can be recycled and must be recycled

» Effort been made by the industry toward the circularity of PET trays
» There is still a long way to go:

» Trays have to be collected

» Trays have 1o be sorted

» Tray recycling tfechnology and capacity to be increased

> Tray flakes have to go back to flakes.

» Packers and Retailers need to be convinced of the real circularity of
PET packaging.
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Q&A
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Petcore Europe
Avenue de Broqueville 12, 1150 Brussels, Belgium
Tel.: +32 (0) 2 315 24 88

Email: managemeni@petcore-europe.org

Website: www.petcore-europe.org

Dedicated Website - Annual Conference 2024:
www.petcoreeuropeannualconference.eu

Communications Campaign Website:
hitps://www.recycletheone.com/en

Follow us on social media to stay updated:
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