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AGENDA

P&G’s 5 pillar model — importance of industry definitions

HolyGrail 2.0 (intelligent sorting)

— Status R&D initiative
— What’s next?

Perspective of a Belgian citizen: success story Fost Plus (30yrs EPR in action)

Overview latest recyclability results
Transforming the Belgian market by recent investments (MRFs + Reprocessors)

Key take aways
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SUPERIOR CONSUMER PRODUCTS & LEADING BRANDS

s - 7 X 3 ; o
Ky £ B oAt : o b
4 23 ([ = . Picker e el B . 2 '-’,.f.' ”
i 5\ b lesinl raun's S 1 y y » :
I 5 e gt = W i g )
\ e  CLASSIC 2 | A =
‘ g o 8% . N | = I
PANTENE b R . ‘ e ¢ = @

MAX ». Qs i bz : { # 7 e = B [Ny

o romee - g p 3 ! L o

/ 4 - 4 . X s G N

| .1’ )/ A \ ? i TN ¢ P T - - {
)
3

NN

¢ gL W PROGLIDE
swaddlers Wy | O A hicnor ‘ ' SKI

nnnnnnnnnn [ 4 100 LeAPROOF '; Linen bindazzZ /nights
Lo Tl | FUVWWERTULUO WAL Chivaror [ il { & Sky
o

nnnnnnnnn

. — Jia - New e I E
RETINOL24 - w0 G NEeST criuance
+PEPTIDE ¢ A = \



AMB.T.ON 2030 Packaging Strategy for Circular Economy “closing the loop” Suciocs Use
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Mechanical recycled PCR: RecyClass st\
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Solvent-based purification technologies

Solvent Washing Dissolution
flex > VERSOVITA

CIRCULAR POLYMER PURIFICATION

“00°

Flexible packaging first, / \

Rigid packaging later PP PE

D PURE PureFlve ®+ @

High Density Polyethylene
— : - ] | -
- PRINTED pCR y ra ] i

" PRINTEDPCR | ;
s . © AFTER FLEXLOOP

Reclaimed VersoVita Virgin

100% Virgin Resi Pure F ™ Ultra-Pure
Ultra-Pur R y 1 d Recycles d Resin cla fed ith
Resin Milliken' Mll d® NX®8000
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Industry alignment on recycling
Olefins

definitions for Pol

MECHANICAL recycling

* Mechanical - Classical:
* Cold wash + extrude into pellets

* Mechanical - Advanced Decontamination Technologies:
* Hot wash / caustic / double filtration / deodorization
(like Lahnstein Borealis,...)
* Solvent washing/cleaning/delamination/deinking

(eg Flexloop ...)

(1% generation Mech recycling)

(2" generation Mech recycling)

(3" generation Mech recycling)

low T/
low p

medium T /

low p

highT/p

DISSOLUTION recycling: incl. dissolution of target polymer (eg VersoVita™ technologies: PureCycle Inc & Dow-P&G JDA, ....)

—

Polymer
chains
kept
intact

Business Use

Controlled
Blending

“Physical
connection”

CHEMICAL recycling

*  Pyrolysis
* Hydro-cracking
* Gasification

—

Polymer
chains
broken

Mass Balance
Accounting

“Credits”




Industry alignment on recycling
Olefins

definitions for Pol

MECHANICAL recycling

* Mechanical - Classical:
* Cold wash + extrude into pellets

Mechanical - Advanced Decontamination Technologies:
* Hot wash / caustic / double filtration / deodorization

(like Lahnstein Borealis,..)

Solvent washing/cleaning/delamination/deinking
(eg Flexloop ...)

Dissolution Recycling Of Plastics Initiative

(15t generation Mech recycling) low T/

low p

(2" generation Mech recycling) medium T/

_____________ ~lowp

(3" generation Mech recycling)
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PART 2:ADVANCED SORTATION &
DIGITALIZATION OF WASTE
INDUSTRY: KEY REQUIREMENTS
TO MEET PACKAGING CIRCULAR
ECONOMY AMBITION

DIGITAL WATERMARKS INITIATIVE — HOLYGRAIL 2.0

- Gian De-Belder
P&G, Packaging R&D -Sustainability
Chair of the HolyGrail 2.0 Leadership Team (AIM)
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HolyGrailc0 IMPORTANCE FOR EUROPEAN MARKET: PPWR

Recyclability:

By 1 January 2030, all packaging placed on the Union market must be recyclable, i.e.

*  be designed for material recycling by 1Janu

* and, when it becomes waste, be collected separately, sorted into specific waste streams and recycled at scale |

EU Comm target: 55% effective plastic packaging recycling (today best estimate HH: 21% (2020) = 45% (2030))

Minimum %
in place by

Packaging type and format

1 January
2030 2040
contact sensitive packaging made from PET as
30% 50%  the major component, except single use
beverage bottles
ReCYCIGd content: contact sensitive packaging made from plastic
10% 25%  materials other than PET, except single use

plastic beverage bottles
30% 65%  single use plastic beverage bottles

plastic packaging other than those referred to I

35% 65%
above
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Intelligent Sorting
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HolyGrail 2.0
Objective

Prove the viability of digital watermarking technologies
for accurate sorting and the business case at large scale.

Proving the TECHNICAL viability of
digital watermarking technologies
(WP1-3), through e.qg.:

» Validating of the prototype in three stages: 1° in
an R&D centre (Phase 1 and Phase 2.1), 2° at a
test facility on a semi-industrial scale (Phase
2.2), and 3° rolled out on a wider scale during
real-time test runs in a commercial sorting
and/or recycling facility (Phase 3)

Ensuring the readability of the digital watermark
embedded in print or in plastic, whilst taking
into account esthetical and haptic aspects (e.qg.
shelf appeal)

Proving the ECONOMIC viability of
digital watermarking technologies
(WP4), through e.qg.:

» Reviewing existing and new business models, in
different stages, building on key learnings from
each test phase

» Addressing main market barriers, and assessing
similar state-of-the-art technologies

» Examining cost improvement potential of DW
detection systems, as add-on, by retrofitting or
new equipment

» Perform a full techno-economic analysis, incl.
cost breakdown structure for the entire
packaging value chain 17



... linked to a standardised database!
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Artwork

* Imperceptible codes, the size
of a postage stamp, covering
the surface of a consumer
goods packaging

“HIHWI Ll

* Able to carry a wide
range of attributes
(e.g. manufacturer, SKU,
type of plastics
used and composition for
multilayer objects, food
vs. non-food usage)
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Business Use

Hulul]raanﬂ INTELLIGENT PACKAGING THROUGH DIGITAL WATERMARKS
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Images courtesy of P&G / Digimarc (barcodes for visualization purposes only)
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HolyCrail 0 3D WATERMARKING FOR STRETCH BLOW MOLDING

Intelligent Sorting

3D mold enhancements
Watermarks are introduced in molds by 5-axis laser

Tested with heat-set as well as cold fill processes
Works for regular as well as lightweight bottle designs

P&Gl.Leno‘r |
full body shrink sleeve

Images courtesy of P&G / Digimarc/ Logoplaste W I
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VARIETY OF PACKAGES TESTED AS PART OF HOLYGRAIL 2.0

Image: Lebensmittel Zeitung, 22 October 21




DATA MANAGEMENT : DATA TRANSPARENCY ACROSS THE SUPPLY CHAIN

* Open system HolyGrail Data Architecture Overview
* Allow signals from different technologies (DW, Al/OR, NIR) Soring
* Data exchange system enabled and owned by GS1 S Begey F i )
* Packaging data owned by brand-owners i m

identifier

* Product Attributes
* Are linked to the GTIN
* To be aligned between different parties in the supply chain pk
* Not all attributes are relevant for each step in the process -

Recycler

1
Collection of packaging Identification in the
data during production recycling process
® - —
@1 CA R-Cycle & : Qs ) m . \/
\ m { .
- - ] ﬂ %

AIME O e
| sea HolyGrail 0 PLASTIC ® 21
e elgantsortng Building an Open Intelligent Sorting Ecosystem for a Circular Economy in Europe (digitalwatermarks.eu)



https://www.digitalwatermarks.eu/post/building-an-open-intelligent-sorting-ecosystem-for-a-circular-economy-in-europe

HG2.0 R&D INITIATIVE — APPROACH TO REACH TRL9

Holy ﬂranZU

I telligent Sorting

I AaNCE



HOLYGRAIL 2.0 DIFFERENT STAGES OF TESTING

Successfully Successfully Close out JFM’25
Completed 2021 Completed 2022

E
ks

e HG2.0 prototype
will be deployed in
a large-scale pilot

e Develop a e HG2.0 prototype is
functional HG2.0 tested for speed,
prototype as an accuracy and
add-on module to detection in a commercial
detect and efficiency, and this sorting and/or
separate the DW for a category recycling facility,
packaging from specific sorting under standard
packaging waste, based on DW operation
allowing category detection —in conditions.
specific sorting. combination with

NIR and VIS.

o
o
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PHASE | = PROTOTYPE DEVELOPMENT (rowaros rs)

Holy ﬂranZU
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HUIUI]:laiIl[] HOLYGRAIL 2.0 DETECTION ADD-ON MODULES — PHASE |

Intelligent Sarting

K TOMRA

Il PELLENC ST + DIGIMARC | @ sormesanmons + DIGIMARC | @

97% Detection rates 96% Detection rates
95% Ejection rates 95% Ejection rates

AIM O ALLIANCE

foGaitd  PLASTIC More information: www.digitalwatermarks.eu |25

Intelligent Sorting


https://www.digitalwatermarks.eu/

PHASE Il — SEMI-INDUSTRIAL TESTS rowaros mu)

Holy ﬂranZU

I telligent Sorting

I AaNCE



HOLYGRAIL 2.0 DETECTION ADD-ON MODULES — PHASE I

|'|[]|L|ﬂ[a||2_[] 125.000 packaging samples coded

: : with DW (around 260 SKUs)
Intelligent Sorting

lI'lPELLENC ST + DIGIMARC | @ TOMRA . pigimarc | @

SORTING SOLUTIONS

99% Detection rates 99% Detection rates
95% Ejection rates 96% Ejection rates
95% Purity rates 93% Purity rates

Industrial conditions
3 m/s belt speed
2,5 tons/hour rigids
0,5 tons/hour flexibles

ALLIANCE

foGaitd  PLASTIC More information: www.digitalwatermarks.eu |27

Intelligent Sorting STE @



https://www.digitalwatermarks.eu/

PHASE [l — INDUSTRIAL TESTS trowaros i)
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Intelligent Sorting
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Presseinformation

Semi-industrieller Test auf Verpackungen startetin
Kopenhagen im Rahmen der Initiative Digitale
Wasserzeichen ,HolyGrail 2.0

Erster Praxistest fur eine effizientere Sortierung von Verpackungsabféllen | Procter &
Gamble bereitet sich mit tber 100 Produkten fur den nationalen Testmarkt in
Deutschland vor

AIM® C©O) auance
| s HouGaicd PLASTIC
ASsOCIAT Intelligent Serting WASTE @



Responsibility Simply Responsible  Our Focus Areas  Our Work in A

ALDI

\S‘ﬁ /1"7 ‘;‘

bt ak
ALK

September 2023

ALDI brings products with digitally
watermarked packaging to the German
market

German retailer Netto ensures efficient checkout
and plastic recycling with Digimarc Recycle

11 SEPTEMBER 2023



Phase III Planned test locations & material

» Committed commercial enhanced samples from brand
owners & retailers: 37 ktons per year

) Commercial enhanced pack materials launched in national
markets Denmark, France, Germany

) Locations for industrial tests:

« 1 MRF: test/capture all enhanced rigid
packaging (from Germany & Denmark):
Huendgen Entsortgung

« 1 PRF (input from MRF + on-going supply +
spiked volumes): focus on granular sorting

« 2 recyclers (end to end recycling):

 Non-food rPET bottle grade: spiked
volumes + on-going supply e

« Food rPP film and hygiene LDPE grade: p;,,'g;,s@
spiked volumes + on-going supply Y

AIM® ? ARG
| = HolyGrail 0 PLASTIC

BRANDS

ASSOCIATION Intelligent Sorting STE @



— Two-passing sorting showed
on average:
- 96% detection rates

- 95% ejection rates

demonstrating an impressive
performance of the
prototype.

— Proven efficacy of HolyGrail

2.0 technology in
- separating with high
granularity, and

- reducing impurities in
food-grade PET output
streams

in recycling plants at
industrial scale

INDORAMA
N 2 u R E 5
WELLMAN INTERNATIONAL LTD

PHASE III a

INDUSTRIAL TEST VALIDATION
RESULTS OF PELLENC ST/DIGIMARC
PROTOTYPE DETECTION SORTING UNIT

Results of food/non-food PET bottles separation (20 tons bw)

Detection Efficiency Sorting Efficiency

Fraction

(%) (%)
5% (single-pass sorting) 93.6
10% (single-pass sorting) 91.3
20% (single-pass sorting) 91.3
_Average (single-pass) 92.1 | il
10% (two-pass sorting) 96.0
20% (two-pass sorting) 95.7
~:- ..I- :_ ",? ,_mi I

NEWS

HolyGrail 2.0 validates separation of food and non-food
waste in PET recycling streams

00000 00 I

https://packagingeurope.com/news/holygrail-20-validates-separation-of-food-and-non-food-waste-in-pet-recycling-streams/9751.article

| 32



https://packagingeurope.com/news/holygrail-20-validates-separation-of-food-and-non-food-waste-in-pet-recycling-streams/9751.article

- =
HUNDGEN ENTSORGUNG

PHASE III b =0

INDUSTRIAL TEST VALIDATION Va4 BoREALIS
RESULTS OF PELLENC ST/DIGIMARC
PROTOTYPE DETECTION SORTING UNIT

Results of film trials (6-12 tons test trials)

Detection Sorting Purity
Efficiency efficiency
PP flex >99% 86% 77%
PE flex 90% 75% 88%

* Single pass results (vs double in reality) — no reloop!
* Non-ideal conditions (baled multiple times, mixed/sorted with Rigids
(high speed sorting) to allow 4 weeks migration study)

* Reprocessing trials Borealis (mechanical recycling gen 2)
33

Use of digital watermarks validated for advanced sorting of flexibles through industrial trials



https://www.digitalwatermarks.eu/post/use-of-digital-watermarks-validated-for-advanced-sorting-of-flexibles-through-industrial-trials

Business Use

Holy Grail 0 HG2.0 — CLOSE OUT

Intelligent Sorting

Close out of phase 3 HG 2.0 (R&D initiative) - by end 24.

* Aug-Dec24: Robustness check DW sort add-on unit: German/Danish in-market Rigids (3 months MRF sorting):
» capture all enhanced Rigids from Germany/Denmark including PET rigids (bottles incl SSL + trays),
PP rigids, PE rigids, liquid carton boards, paper cups

. =)
HUNDGEN m@ ENTSORGUNG 2m80 unit |l'lPELLENCST

* Granular sorting (per value chain members request) & End to End non-food PET: Jan 25
(other recycling trials funded outside HG2.0 budget)

P&G brands:
(multiple SKUs)

INDORAMA

WELLMAN INTERNATIONAL LTD

PET recycler:

\ l g 7 1
Ambition: closing the loop on HPC PET bottles [Lﬁ g;L I




MARKET ADOPTION STRATEGY
(ROLAND BERGER STUDY)

WHAT AFTER HOLYGRAIL 2.0?

Huluﬂmlﬁﬂ
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HolyOrail 0

Intelligent Sorting

Executive summary: HolyGrail market adoption strategy

Opportunity for value
creation through
digitalization

* Household packaging waste
management value chain is battling
structural problems, from lack of
high-quality recyclate, to limited
transparency of waste volumes and
flow management, heterogenous
collection, limited sorting

A transformational change is required
to boost current recycling performance

and mitigate rising system costs (which
transfers into higher EPR fees), thus
creating value for the entire value chain
— achievable also by value chain
digitalization

We focused on advanced sorting
digitalization as this would increase
quality of recycling feedstock and output
value, as well as enhance circularity of
plastic packaging

category views.

Digitalization
technologies

» Sortation digitalization (highly needed due
to slow progress of current solufions) can
be achieved via two emerging
technologies which complement NIR:

— Digital watermarking is currently the
technology which could underpin
all use cases for digitalization, not
only advanced sortation, and is it is
likely to provide superior detection
accuracy, in particular for flexible
plastic packaging and more complex
waste streams

— Object recognition could be used
successfully for a number of sorting
use cases; however boundaries of
effectiveness and overhead to manage
flexible (and multi-layer) film are not
yet fully known ; ability to sort multiple
SKUs from complex streams not
developed

Business Use

EXECUTIVE SUMMARY

Compelling case
of digital
watermarking

* Direct (minimum) benefit (from higher-
quality/ more granular plastics streams
and improving sorting efficiency)
estimated at EUR 0,5-0.9 bn/ year in
2030 (biggest potential for flexibles)

* The direct net (minimum) benefit (total
benefit minus costs in sorting stations
and brand owners' costs for license fees
and artwork changes) estimated at
EURO0.2-0,5 bnly in 2030 (25 price
scenarios)

* 10-14% increase in HH packaging
recycling rates (required to meet 55%
target)

* 0.5Mio tons/yr PCR in addition

2.2Mio tons/yr PCR sorted better i

« Regain a portion of the up to 9 Mio '11

tons/yr of household plastic
packaging not collected in EU 27+3

This is an independent, objective, neutral report, designed for the entire waste management value chain. Some stakeholder
categories will have opposing views, incl. to one another. This report is not customized to highlight different stakeholder

8 /

Next
steps

Change momentum needs to start
with brand owners and retailers, as
they are the ones who can derive
value and need to meet their goals
(recycling targets, mitigation of
increasing EPR cost pressures)

In the mid to long term adoption
should happen at European level -
This would be a complex multi-
stakeholder effort, requiring a
deliberate and intentional
demonstration to validate value
creation potential across all key
stakeholders

France, as pilot market, is recom-
mended by project management
team

Bl riex: PP food




Business Use

Huluﬂ;railﬁ.ﬂ OTHER DEVELOPMENTS

|||||||||||||||||

A\

D

[ ) IVI O l | GROUPE DACTION PLASTIQUES CIRCULAIRES
CIRCULAR FLASTICS TASKFORCE

* Develop more DW technology providers: (Filigrade, Polytag... )
Digital Watermarks Initiative HolyGrail 2.0 announces collaborative project with
FiliGrade Sustainable Watermarks

ALPLA i

S HUIUD@IIEU
FiliGrade ' =
TS IllPELLENC ST

* Focus on business models and commercial roll-out: initial landing strips Belgium,
Germany....

37



https://www.digitalwatermarks.eu/post/digital-watermarks-initiative-holygrail-2-0-announces-collaborative-project-with-filigrade-sustainab
https://www.digitalwatermarks.eu/post/digital-watermarks-initiative-holygrail-2-0-announces-collaborative-project-with-filigrade-sustainab
https://www.digitalwatermarks.eu/post/digital-watermarks-initiative-holygrail-2-0-announces-collaborative-project-with-filigrade-sustainab
https://www.digitalwatermarks.eu/post/digital-watermarks-initiative-holygrail-2-0-announces-collaborative-project-with-filigrade-sustainab
https://www.digitalwatermarks.eu/post/digital-watermarks-initiative-holygrail-2-0-announces-collaborative-project-with-filigrade-sustainab
https://www.digitalwatermarks.eu/post/digital-watermarks-initiative-holygrail-2-0-announces-collaborative-project-with-filigrade-sustainab

Business Use

nnnnnnnnnnnn

Hulgl];[anﬂﬂ TOWARDS A BELGIAN LANDING STRIP

Objective: Unlocking circularity of PP flex stream in Belgium via demonstrated business case
Expected timescale: First enhancements by Q4’24 - 2 years (Sorting in market Mid '25 — End '26)
Material: Flexible PP packaging food grade

Sorting technology for the market demonstration: Digital watermarking

Recycling technologies:

— Mechanical recycling with Advanced Decontamination Technologies
— Dissolution recycling
Deliverables: Pipeline of pre-sorted food contact flex PP for recycling trials with 3-4 recyclers.

Material value estimations and ROI calculations for both recycling and sorting business cases
Costs&funding: Fixed, unlimited license fee model contracted via a central buyer for digital
watermarks; full trials and logistics costs tbc; proposed funding by (tiered) extended 2 year HG

3.0 membership model and NGO funding
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Intelligent Sorting

Project Preparation

o Alignment on a robust plan

o Recycling paths clarified with
required volumes defined

o Project cost and funding clarified

o Project Governance agreed

o Q4 '24 Enhancement of packages with DW
begins

Project preparation

Q4'24 Go decision and first
packaging enhancement

Step 1 - Market Demonstration (‘25-'27)
Location: Hiindgen (DE) with the existing HG 2.0 Phase 3B line

o Sorting of “other flexibles” fraction from Belgium to
extract enhanced fraction of food PP films

o Recycling trials on enhanced fraction to assess
different recycling technologies

o Initiate EFSA approval process

o Steadily increase number of participating Brand
Owners and Retailers, and enhanced volumes

Step 1 Market Demonstration
thd

End solution identified with
proven economic viability

Business Use

STAGED APPROACH

Step 2 - Landing strip (‘27-'29 tbd)

Location: Belgium

o Sorting at a central Belgian location (e.g.
Ecoo Houthalen) and recycling where
appropriate based on step 1 learning with a
minimum participation level

o Commercial off-take agreements in place
for non-food contact applications

o EFSA approval in process— target end ‘29.
(Expected to require acceleration)

Step 2 Landing strip

tbd

Economic viability confirmed for
PP recyclates for food grade
flexible applications




Business Use

Hulul];railﬂ.ﬂ PARTICIPATING COMPANIES

Intelligent Sorting

Mo |

Brand Owners and PRO Machine provider Technology
Retailers Participating - provider
(with volumes indication) Fostplus h | IEE&:E:ENC ST
%’ PEPSICO| Material Recyclers

Organisation

AN

‘qumgﬁ!ﬁlz‘ p]G rebel E BOREALIS D PURECYCLE HoxTeK
= Keep Discavering
FERRERO ) .
Sorter Data Management Converters
Your company name here? HUNDGEN &) ENTSORGUNG DJ R'CYC'G tbd
In conversation with other main Associations / Organisations Founder
brand owners and retailers Gian De Belder
spiri ALLIANCE { ;
PLASTIC
WASTE ® EFLEX
Companies in the Core Team |




CONTACT

Digital Watermarks Initiative — HolyGrail 2.0

ALLIANCE Avenue des Gaulois 9 R 1o1vGrail 2.0 Website
AI M ® @ TO END B-1040 Brussels R ovGrail 2.0 Email

o Molbailcd  PLASTIC Belgium

BRANDS

ASSOCIATION Intelligent Sorting WASTE @ EU Transparency register ID no.: , m
1074382679-01



https://www.aim.be/priorities/digital-watermarks/
mailto:%20digitalwatermarks@aim.be
mailto:%20digitalwatermarks@aim.be
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Fostplus

PART 3: PERSPECTIVE OF A BELGIAN CITIZEN: SUCCESS STORY 30YRS FOST PLUS

By building sustainable material chains, Fost Plus contributes to a better society and a cleaner environment for all.

. ’

30

Fostplus™ -




Fostplus

ONE OF THE WORLD’S BEST PERFORMING EPR SYSTEMS

Plastic Recycling Maturity Categories
Global Overwew (2023)

Internal assessment (2016)

ALuANCE i e ;
PLAST| & - . . .
WreTE ® i o : Relative Cost of EPR for Packaging Waste in the EU
ﬁ EU average recycling rate: 64.5%
- EU average EPR Cost: 1.00
a L
. - HU
The Plastic T > Mean € + DK * DE > Mean €
o
N
Waste Management E < Mean % 21 ¢5p. ¥ Mean %
@ NL
Framework 5
c
White paperby Rolafid Berger mgvyslm?sn SYSTEMS 2 ¢ Fhe
for EResatliance to End Plastic Waste 8 & r_\
Category2 o T T 2k £ T T T
| INCIPIENT SYSTEMS & 3 40 50 EST ®g0 * 0 80 90 100
== © ey ®HR |®BU % -
Category3 3 < Mean € . < Mean €
DEVELOPING SYSTEMS © s
E < Mean % * Ty%o . 5K 1> Mean % ‘
ruucn'oum.,mcm @ Dl g—2 LK
UNREGULATED SYSTEMS
p— Member States Packaging Recycling Rate (%)
ory
ADVANCED SYSTEMS WITH CHALLENGES
Category 6
i ' DEVELOPED PERFORMING SYSTEMS Competition (DE, UK, RO, BU, EST, PL, SK, LV, LT)

State Scheme (HU, DK, NL)

Uncategorised
PENDING DATA REVIEW

Cat 3 (developing systems): UsA
Cat 4 (functional, largely unregulated systems): Canada (now rapidly evolving into 5!) I 43
Cat 6 (developed performing svstems): Belaium. Germanv. Netherlands. Norwav and South Korea
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Fostplus

KEY = UNIFORM SYSTEM

Belgium: a federal state

3 Regions:
Flanders (6 mio inhabitants)
Wallonia (4 mio)

Brussels (1 mio)

Regions are competent for waste management,

but have created a '|oint Ieﬁislation for Eackaﬁinﬁ waste:

“Interregional Cooperation Agreement”

735kty packaging on market (2023) Our recipe for success: a uniform recycling scenario

Note: EPR system for C&I packaging:
valipac)




Fostplus

PART 3: PERSPECTIVE OF A BELGIAN CITIZEN: SUCCESS STORY FOST PLUS

Secret Sauce:

Results HH packaging recycling:

Overall 97% (FostPlus members) 65% by 2025
80% (Eurostat 21) 70% by 2030

3 i
« Citizens’ education (# generations + S )
* Uniform & selective Collection of all HH packaging
* Uniform Sorting
* Material ownership (till sorted bales)
* Transparency
* Non-for-Profit

* Net-cost principles

* Long-term contracts with MRFs and re-processors

e Optimized cost mechanism (benchmark municipalities)

* Focus DfR: support, modulated EPR and phase out
problematic packs (discouragement fee obstructive
packs: ! 3.91 EUR/kg))

* Anti-litter campaigns — active participation citizens

* Invest & build a local circular economy

Plastic
Packaging

50% by 2025
55% by 2030
42% (Eurostat ‘21)

Further improvements:

e Originally created by obligated industry ; 3 pillars:
» Effectiveness (collect + sort + reprocess)
» Efficiency (cost effective)
» Sufficiency (local chains)

Extending sorting at home
Capturing more out-of-home I .5
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Fostplus

EXTENDING SORTING AT HOME

Sorting additional plastic packaging types for recycling + 8 kg

[C'ear PET bottles | per inhabitant per year
[Blue PET bottles J

[ Other plastic films J

Transp. coloured PET bottles

3 |- PET trays

SIGCEIN ——
—" Gaigesls Lnoi(_)s:;::;itnl;e first time, also available for
Drink cartons e Tk m
I — &  — )
g ’ L - | y — {Mixed PO J
‘/ —~ [Opaque PET bottles}

Extension of sorting message from plastic bottles and flasks to
almost all plastic household packaging

From 160 Ktons to +250 Ktons per year



Fostplu ‘:O

INVESTMENTS IN MRFs AND REPROCESSORS

=
(00000)
5 new sorting
centers

Belgium as European recycling hub

5 new recycling
plants

Indaver Willebroek — PMD sorting Morssinkhof Plastics - HDPE & PP — Q4 2024

ECOO Beringen — LDPE film
ECOO Houthalen-Helchteren — MPO & Other film

Prezero Evergem — PMD sorting

Sitel Engis — PMD sorting —

Val’Up Glin - PMD sorting

Valtris Charleroi — PMD sorting FILAO Charleroi — PET bottles

- MOPET Neufchateau — PET bottles & PET trays
Q4 2024

In 2022 81% of household packaging was recycled in Belgium, the rest in the EU.

wl =

Belgium as a
European
recycling hub

MRFs/Re-processors: 9 yrs contracts
(€1 Billion invested in local circular economy)

New: 35kty residue after-sort
(5yr contract ; €35Mio investment)

- residues from 5 MRFs: still 30-40% recyclables!

(non compliant items, process losses and incorrect sorting)!

|47
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CAPTURING MORE OUT-OF-HOME

PMD COMPANIES SECTOR APPROACH LITTER

Expertise with and for local
authorities

By collaborating with private Adapted sorting rules and
waste operators and Valipac support As an answer to the expansion of
the Extended Producer Responsibility

26 KT collected in 2023 Education and trainings




Business Use

(EU) KEY TAKE AWAYS

Need to launch more intelligent sorting / improved recycling technologies (and uniform industry definitions)
—> importance of dissolution recycling

PROs play a crucial role to move us into Circular Economies: consumer education, organizing collection / sorting /
reprocessing & continuous improvements, invest in new-to-the-world technologies and facilities

* Low EPR cost / high recycling rate systems are preferred, typically:
e transparency: overall operational costs, EPR fees (eco-modulated)
* single PRO system
* non-for-profit PRO (managed by producers)
* material-neutral system
*  “net-cost” principle
— Belgian’s Fost Plus system as role model

* Transparency and consumer education are KEY

* Harmonized approaches (vs state level / province levels) are KEY



THANK YOU!

O &z,

Gian De Belder

Temselaan 100

B-1853 Strombeek-Bever
Email: debelder.g@pg.com

in

.
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BACK UP
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(Phase 2)

> 230 product SKUs (2D, 3D, combined)

By i Detection Rate[1] | Ejection Rate[2] Purity[3]
: AIM® ALLIANCE Category
UIU [all : i 29 PLASTIC (Estimate) (By weight) (By weight)
Intelligent Sorting | BREHON WASTE @
Rigid PP 99% 95% 96%
: o T ; ; Rigid PE 98% 96% 99%
Digital Watermarks Initiative HolyGrail 2.0 achieves 5 R S
significant milestone with the successful semi-industrial Rigid PET 39% 8% 95%
validation of detection sorting unit | Flexibles | 99% 91% 90%
Average across . .
. _— . 99% 95% 95%
ress release for immediate release — Brussels, 30 March 2022 — The Digital packamng materials :
Watermarks Initiative HolyGrail 2 0, driven by Allvl — European Brands Association and ; ) :
powered by the Aliance to End Plastic Waste, has achieved a significant milestone with Table 1: Average single sort results from mixed packaging waste streams {watermarked samples +
the successful validation, after semi-industrial testing mimicking real-life conditions, of the contamination (non-watermarked somples + other pack matenal classes)). Typicol industriof process conditions

prototype detection unit for digital watermarks. The results show that the digital watermark
technology can achieve more granular sorting of packaging waste at scale, such as R _ Lo Ll i :
developing separate food and other new PCR streams that currently do not exist (e.g. for tonnes/hr). Success criteria (after 1st sort) for detection efficiency/ejection efficrency/purity are 95%/95%/92%
cosmetic or detergent applications). This would open up new recycling streams, effectively for rigid packoging, 35%/87%/90% respectively for film pockaging fin line with industrial specifications),
overcoming limitations of current near-infrared (NIR) sorting technologies, and drive a true

circular economy for packaging. Consistent high resulis across all tested categories of

plastic packaging material of 99% detection, 95% ejection and 95% purity rates, on '0Q QLo QaQ 9o/

average, demonstrate an impressive performance of the first prototype. Developed by the LCBs 99‘95% 98,85%
machine vendor Pellenc ST and the digital watermarks technology supplier Digimarc, the
detection unit is now ready for industrial-scale pilots, which are planned to start later this
year. Details on industrial partners and packaging scope will be released at upcoming

have been used in these trials {belt speed of 3m/s; Loading: Rigids running at ~2.5 tonnes/hr; Flexibles at “0.5

conferences.
A| M ® C D ALLIANCE . . .. . . . . .
: TO END www.packagingeurope.com/news/holygrail-20-concludes-semi-industrial-trials-with-successful-validation/8056.article
| e HolyGrail 0 PLASTIC ® 52
ASSOCIATION Intelligent Sorting


http://www.packagingeurope.com/news/holygrail-20-concludes-semi-industrial-trials-with-successful-validation/8056.article

2> DETECTION ADD-ON MODULE: [ i@ VIRV + [HILTLIEEO,

(Phase 2)

AL TR > 230 product SKUs (2D, 3D, combined)
AIM® TO END

: : PLASTIC
== Hollrilc) “WASTE®

Intelligent Sorting

Validation of second prototype machine
takes HolyGrail 2.0 one step closer to
industrial scale

Detection rate | Ejection rate | Purity rate

Category - i
Brussels, 15 June 2022 - The Digital Watermarks Initiative HolyGrail 2.0, driven by AIM - (by Count) (bv WE|ght) (bv WEIght)
European Brands Association and powered by the Alliance to End Plastic Waste, has
achieved a new significant milestone with the successful semi-indutrial validation of its Average of rates for PP 99,6% 99,6% 94,2%
second prototype detection unit combining digital watermarks and NIR detection.
Developed by the machine vendor Tomra and the digital watermarks technology A\le rage Of rates for PET 99’1% 95'7% 92’6%
supplier Digimarg, the detection u
I " v n 7%77 N i I LSy

nit demonstrated high results across all tested
. Average of rates for Fibre 98,9% 97% 93,1%
Average of rates for PE flexibles 97,6% 92% 90,8%

AIM® O auwanc
erorean oy (il 0 PLASTIC >
I ASSOCL WA

Intelligent Sorting STE @
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Results 2023

The high recycling rates reflect our societal impact and added value. Undoubtedly, the local circular economy
takes form. At the same time, there is a growing ecological awareness. Citizens, authorities, companies —
everyone must play their part. Fost Plus wants to cultivate a shared sustainable mindset.

120%
105%
94% 94%

68% i4n
0

Paper-cardboard Glass Ferrous metals Aluminium Plastic Drink cartons
| 54



Sustainable packaging are financially

rewarded

©)

ONONO)

16 different tariffs, based on
the circular deficit per material
—incl. hazardous packaging

The better recyclable, the lower the
contribution

Reduction equals a lower
contribution

Strong deterrent tariff for
obstructive packaging

Green Dot rates 2025 uer materiai €ura

Matwrnpd

RECYCLED
General

Nazks and @rs
naturat opal gl':'ii g+ 4
Paper-cardboard

Packaging elements i papes-cardbaar wh

atHe ac

e * Of ae ases Cord:

Steel (> 50%)

All packaging elements that
Aluminium = 50um (> 50% Alu)

All packaging sements that Contan at least 50X sluminium i weight and Rave 3
ess greater than or egqua to 50 um

Aluminium < 50pm (> 50% Alu)

Fackaging elements thinner than S0 yme contaming at keast S0 aluminiunm

Sed as rencyc

Beverage cartons

T i izminated cardboard — with ar without 3 Cap - that cong=rs

Any packad

of cardboard! sminiumiplastic of Cardboand (o rririmurr of SOX paper

fbre = Thas |5 sually used 10 package lguids, mamly dalry peodutts and ruit jLuices
Cork

Packaging etements made of ok

Rigid plastics
PET — Bottles and fMasks - Transparent colourless

it PET with at least 95X PET*

Cotourless batties and flasks i ransparen
PET — Bottles and fasks - Transparent blue
Blue patties and Nasks i tarsparent PET with at east &

PET — Bottles and flasks - Transparent — other than colourless and blue

Botiles and fasks in transparent PET, with 'another cololr than codourlsss of blue

% PET®

valks 3t beast 35X PET

PET — Bottles and flasks — Opagque

Bottias and flasks i non-transparent PET weth 3t least 95X PET*

Categary

1

003

D0

013

Q08

015-032

005

Qo2

Green dot rat

Axte [ELR gt
excl VAT

Q0960

11503

0 ELY

048]

0048

05855

027
.

dead

10521

Business Use

es 2025 —fost plus Belgium

The Green Dot rates | Fost Plus

Materis

PET {momo) — Hard packaging elements other than bottles and flasks - Transparent
Hard packagng elements, othar than botiles ana fasks, which consist of transparent
thermaofarmmed 3 APET. like trays and cups

Mol=: B t=gony oowes not apply far £ B frays m moltiineer frnsnavent PET for wiuch O
fiialel opague ihenrmiormed PET for winch ine categovy DU-08 apples

PET (muilti) — Hard packaging elements other than bottles and Masks - Transparent
Hird packageng elermenis, Sthar than bolties and fasks; which consist of ransparent
trarrmatarmed multizyear PET, ke trays and cuaps, consistag of APETPE, APET/PE-
EVOH-PE or APET-EVOH-APET

o APET fiov wich

8 apples

T CplEpoiy o rior dApoy far Dees o = in ranspaeent

pague thermoformed PET for winch the categovy

PET — Hard packaging elements other than botties and Masks - Opaque

Hara paikaonig elermenis, othar than bottles and flasks, which consist of non-
thermafcrmed PET, like trays and cups with at East 95X mono APET
of 3K APET/PE* ar cPET

PP — Bottles, flasks and ather rigid packaging

Hid packaging elaments, including bottles, lasks and caps with &t lepst 95% PP

PS & XPS — Hard packaging, except for EPS [Expanded polystyrene, styrofoam)
Hand pack elements containing at least 955 PSor 9585 XPS (Extruded palystyrens
tosamed &

= Cafegrry doss nat apply fo £ mfamy, for whict the calegovy Did-01

{atyroioam]’ sppies

EPS (expanded polystyrene, styrofoam)

Hard packaging elerments cansisting of al leact 95X of

\styroioamy®

PE — Bottles, Aasks and other hard packaging
Hard packagng elements i PE including botties fasks ard caps. tays, CLaps &, with
at least 5% PE*

Flaxible Plastics
PE — Films

Flasible packaging elements with at east 955 of PE®
PP — Films

Flesible pachaging elements with at east 95% PP

Other plastic films

Cxirer Aekibla packagin

=stimg of at e

PET/PE, PA/PE O

combinat=ons)

Nate tho cdegony

;&-::.’ ".-':.n.'..ii‘:'
OBSTRUCTIVE PACKAGING

Household packaging that obstruct the collection, sorting or recycling
Cf application rules p. 6

Calegary

ML-05A

an-os

011-08

NI1-0F

-0

034-Q1

OL-05
fat DO

011-47

C11-04-A

OLL-09

Rate [EUR kp!
mrch, VAT

L1244

17609

3,9092


https://www.fostplus.be/en/members/green-dot-rates

Business Use

Volgende ophalingen
Woensdag 11/09

O TEXTIEL

Donderdag 12/09

Hecycle!

Vrijdag 13/09

@ Mijn afval werd niet opgehaald

Jouw recyclagepark
Schelle

Kapelstraat 144, Schells

© 3



