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Extended Producer %’?ponsibility QO

"Extended Producer Responsibility is an environmental protection strategy to
reach an environmental objective of a decreased total environmental impact
from a product, by making the manufacturer of the product responsible for the
entire life-cycle of the product and especially for the take-back, recycling and final
disposal of the product.”

Thomas Lindhqvist. Reports to the Swedish Ministry of the Environment.
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How much do produc%s pay today? QO

60%

In residual

waste

Lindhqvist |’ for
100% incineration

40%
Collected

- for
"recycling"

The intention of the EPR is that producers take 100% responsibility. How much do producers pay today? Let’s look at the example from Sweden: In case of the
household plastic packaging, collected through bring system organized and operated by the PRO (Producers responsibility organization), producers only pay for
40% of the collected waste. The bill for remaining 60% household plastic packaging, which is appointed for incineration, is taken by the municipalities.

The Swedish system is currently under development initiated by the regulations adopted in 2018.
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How much do prod%s pay today?

A B | ¢ | b | E | F | G | H | | J | K L | M| N 0 | P Q R T
Producer fees (eur/ton)
material AT BE CY cz DE EE EL ES FR HU [E LV LT NL NO PL Sl SE SK
glass 87 31 29 74 100 102 " 197 14 19 9 85 79 56 0.014 18 7 100
plastics 630 426 106 206 1263 409 66 472 346 38 89 159 177 553 141 5 195 334 110
municipal paper and board 90 22 47 96 250 105 53 68 163 19 23 33 38 22 34 3 17 182 92
waste  multlayer composite 610 618 123 208 765 0 57 323 38 94 0 141 380 0.003 A 74 103
metals 275 43 58 74 743 255 15 102 78 38 81 68 54 20 0.011 T19 126 244 114
wood 18 618 46 4 10 21 19 11 16 4 20 32 87
glass 12.54
plastics 110.00 37.96 24.31 284
industrial paper and board  30.00 43 .31 43.39 0.95
waste  mulilayer composite 100.00 24.31
metals 62.50 20.85 4 11.62
wood 6.00 1242 13.19
original unit eurlkg eurlkg eurft eurft eurft eurfkg eurft eurlkg centsfkg eurfkg eurft eurlkg NOK/kg eurlkg eurft SEK/kg eurft
1000.00 10.00 0.10 0.09
price level indices (EU28=100) 111 110.6 89.1 69.5 107.3 774 82.2 91.5 109.4 622 1133 705 64.6 112.6 149.2 58.9 821 1228 100
eurozone 1 1 1 0 1 1 1 1 1 0 1 1 1 1 0 0 1 0
mean exchange rate 25 647 3189 9.5975 42525 10.2482
Producer fees in Slovak purchasing power parity (eur/ton)
material AT BE CcY (074 DE EE EL ES FR HU [E v LT NL NO PL Sl SE SK
glass 78 28 33 107 93 132 13 215 13 31 8 121 122 50 0.009 31 8 0 100
plastics 568 385 119 297 "7 528 80 516 317 61 79 226 274 491 95 8 238 272 110
municipal paper and board 81 20 53 139 233 136 64 74 149 31 20 47 59 20 23 6 20 148 92
waste  mullayer composite 550 559 138 300 713 0 69 363 0 61 83 0 218 337 0.002 0 90 0 103
Summary | Blad1 | AT [ BE | CY | CZ | DE [ EE [EL [ES [ FR | HU [ IE [ LV [ LT [ MT [ NL [NO [PL [SI |SE [SK [UK | (@

There is significant difference in the financial contributions of the producers across Europe. The fee depends on the EPR framework (monopoly or competitive level

playing field), type of the collection system (curbside or bring) as well as the administrative capacities of the public bodies responsible for controlling and

monitoring of the market. The comparison of the fees has been elaborated by the Slovak Institute of Environment and is available here:
https://www.minzp.sk/files/iep/pro_fees in_europe en.xlsx Note that Norwegian fees for metal, glass and multilayer packaging is presented per unit
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What for and how much will producers pay?

Anna Larsson 27.08.2020 rekx)p



Extended Producer Responsibility

An introduction to key concepts and
requirements of EU law

Reloop Webinar, 27w August 2020

Joe Papineschi
Director
Eunomia Research & Consulting

eunomia st



1. Introduction to Eunomia

2. Aims of the session

3. Policy and wider context

4. EPR basics

5. Cost coverage

6. ‘Necessary cost’

7. Collection and distribution of funds
8. Conclusions
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About Eunomia

A policy, strategy and
implementation consultancy, we
are led by our purpose of
helping to transform our clients’
environmental and economic
outcomes for the better

We are market experts in
systemic change in material and
energy resource efficiency,
working at the highest level of
professional competence to
meet our clients’ needs

Our work is global in scope with
100+ circular economy and
sustainability specialists working
on projects on six continents
from bases in the UK, Brussels,
Athens, New York and Auckland
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Study to Support Preparation
of the Commission’s Guidance

for Extended Producer
Responsibility Schemes

Final Report

Dr Dominic Hogg, Dr Chris Sherrington, Joe
Papineschi, Mark Hilton, Alex Massie, Peter Jones

27T April 2020
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Study to Support Preparation
of the Commission’s Guidance
for Extended Producer
Responsibility Schemes

Recommendations for Guidance

Dr Dominic Hogg, Dr Chris Sherrington, Joe
Papineschi, Mark Hilton, Alex Massie, Peter Jones

27" April 2020




Aims of this Presentation

* Provide an introduction to EPR
« What is it?
« What is its purpose?
 What are the key concepts?
* Discuss the specific requirements of:

« Waste Framework Directive
* Revised 2018
 Packaging and packaging Waste Directive
* Revised 2018
 Single Use Plastics Directive
 Adopted 2019
 EU Circular Economy Action Plan 2.0
* Published 2020



Producers are
responsible for
the cost of
E P R managingtheir
products once

they become
Waste




EPR — Drivers for Change

New Waste Framework Directive EU Directive on Packaging and Packaging Waste

*  New targets for MSW * New targets for plastic (and other) packaging
« up from 50% in 2020 using any of four methods, to: *  Plastics: up from 22.5% (pre-amendment in 2018) to 50%
*  55% by 2025; (2025); 55% (2030)
*  60% by 2030; *  New measurement method as per WFD
*+  65% by 2035 *  Requirement for fee modulation as per WFD

*  New measurement method for measuring recycling targets
*  Requirement for fee modulation under EPR and full cost

recovery for packaging
Increased Attention on Plastic Pollution

*  Growing public concern regarding plastic pollution and its
impacts
+ National and local governments responding with DRS,

EPR and packaging requirements
Single Use Plastic Directive

+  Tethering of caps for plastic beverage containers

*  25% recycled content for all single-use PET

beverage bottles by 2025 *  Growing awareness of a threat to brand reputation
«  30% recycled content for all single-use beverage * Increasing numbers of brands looking to meet or exceed
bottles by 2030 statutory requirements
+  Separate collection of single-use plastic beverage +  Commitments on recycled content
containers: +  Commitments to achieve recycling targets
s 77% by 2025; +  Commitments to sustainable packaging design
*  90% by 2029 * Potential leadership role in countries that are not yet

* EPR costs extended to behaviour change & litter clean-up looking to make statutory changes



Key Concepts

* Purpose
* To create incentives to prevent waste, promote eco-design and
support achievement of recycling goals
- Cost coverage (full cost recovery)
* Producers cover end of life cost of products placed on market
* Internalising externalities of end of life management
- Key questions around scope of cost coverage
- Collective versus individual responsibility
* In many cases (e.g. packaging), collective schemes will be
established through Producer Responsibility Organisations
(PROs) to discharge responsibility on behalf of producers
- Eco-modulation of fees
* Fees paid are ‘modulated’ to incentivise eco-design
* Producers placing products on the market that do not meet
eco-design objectives make a disproportionate contribution to
the overall cost-coverage ‘pot’

eunomia st



EPR Rationale: Why EPR?

* Placing costs on producers gives them an
incentive to reduce those costs by:
* Eliminating unnecessary packaging
* Ensuring packaging is readily recyclable
 Funding recycling activities and infrastructure
* Using recycled material
- Will support Member States (MS) to meet targets:
« Packaging waste recycling targets (2025, 2030)
* Municipal waste recycling targets (2025, 2030, 2035)
« Collection targets for beverage bottles (2025, 2029)
- Note: deposit systems (DRS) are a form of EPR
implementation, not a separate instrument
* But clearly do interact with other EPR approaches

eunomia st



Plastics: Cost Coverage Under EU Directives

Costs of Collecting and Sorting Plastic
Packaging which is Recycled via Separate
Collection

Costs of Recycling Operation for Plastic
Packaging from Separate Collection

Material Revenues / Unclaimed Deposits

Costs Associated with

Awareness Raising e.g.

littering and reusable
alternatives

Costs of Collecting
Packaging which is
Littered

Costs of Treating or

Disposing or Recycling

of Packaging which is
Littered

= required under PPWD / WFD

= required under SUP Directive

= permitted as per WFD Art 14

Costs of data
gathering and
reporting for wet
wipes, balloons and
tobacco products

Costs of Providing
Information to Waste
Holders

Costs of Data
Gathering and
Reporting

Costs of Collecting
Plastic Packaging
which is Not
Separately Collected

Costs of Sorting and

Recycling Packaging

From Mixed Waste
(to meet targets)

Costs of Treating or
Disposing of
Packaging which is
Not Recycled

eunomia st




Single Use Plastics Directive Scope

ssssnnnnns)p

Qrerennnsse REDUCE MARINE LITTER

MEASURES TO BE IMPLEMENTED

Consumptionreduction (Article 4; Annex, Part A)

SINGLE-USE PLASTIC PRODUCTS

Cups for beverages, incl. covers & lids = Food containers

Restrictions on placing on the market
(Article 5; Annex, Part B)

Balloon sticks (]
Beverage containers made of
expanded polystyrene (PS),

Cutlery
Cups for beverages made of
expanded PS, Incl. covers and lids

incl. caps and lids * Food containers made of expanded
Beverage stirrers PS
Cotton bud sticks * Plates; Straws

Product requirements (Article 6; Annex, Part C)

[T 11

Beverage containers = 3L, incl. caps & lids

Cups for beverages » Tobacco products with filters

Marking requirements (Article 7: Annex, Part D) * Sanitary towels (pads), tampons & * Wet wipes
tampon applicators
: . ) * Beverage containers =<3L, incl. caps & =« Packets and wrappers
} Annex EI: Awareness raising; Waste — , . ; - "
i collection & treatment; Cleaning up litter ! lids . * Lightweight plastic carrier
s * Cups for beverages, incl. covers & lids bags
EPR e S * Food containers
(Article 8: Annex EIIL: Awareness raising; Cleaning up E
Annex E) |\ i Date gatherng S reporting ... ™ + Balloons * Wet wipes
E- Annex EIII: Awareness raising; Cleaning up
' litker; Waste collection & treatment; Data " » Tobacco products with filters
i gathering & reporting
Separate collection (Article 9; Annex, Part F) _*! » Beverage bottles <3L, Incl. caps &lids
= Balloons * Packets & wrappers
= Beverage containers 3L, incl. caps & = Sanitary towels; tampons;
e lids tampon applicaters
Awarenessraising (Article 10; Annex, G) » Cups for beverages, incl. covers & lids = Tobacco products with
* Food containers filters
=« Lightweight plastic carrier bags = \Wet wipes




New EU Measurement Method for Recycling

Plastics Flow Chart
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further processing before entering pelletisation, extrusion,
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Plastic flakes that do not undergo further processing
before their use in a final product.
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Top 10 - Adjusted Recycling Rate and Reduction from Reported
Rate - MSW

Adjusted MSW Recycling Rate ® Reduction from Reported MSW Rate
70.0%

60.0%

50.0% - AN\ - l I

40.0%
30.0%
20.0%
10.0%
0.0% South
Germany Austria Kg?ea Wales Switzerland Italy Belgium | Netherlands Slovenia @ Singapore
Reduction from Reported MSW Rate.  10.0% 2.1% 5.3% 11.6% 3.0% 2.9% 4.1% 10.3% 8.1% 27.0%

Adjusted MSW Recycling Rate 56.1% 53.8% 53.7% 52.2% 49.7% 49.7% 49.4% 46.3% 45.8% 34.0%




EPR Fee Modulation: French Bonus/Malus System

On-pack sorting instructions Weight reduction Volume reduction

SN
. (&%)
g §

w:

——

Recycling disruptors

Ma\us
50%

o5
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EU Guidelines: Focus on Recyclability

* Design for Recycling (DfR) guidelines at
the level of:

» Specific format (e.g. bottle);
 Made of a specific material (e.g. PET); and
* [In some cases by colour

eunomia s¢

oo



Design for Recyclability

| materials that passed the

| testing protocols if

| certain conditions are

| met

\| OR

| materials that have not

| been tested (yet), but

| pose a low risk of

| interfering with PE

| recycling

| Material PE-LD; PE-LLD; PE-HD multilayer PP/PE any other polymer

- Colours unpigmented; transparent light or translucent colours dark colours

| barrier in the polymer barrier layer EVOH (in barrier layer PVC; PA,

| matrix polyolefinic combination PVDC; any other barrier
Barrier film); metalized layers | layer foaming agents used

' as expandant chemical

' agents; aluminium

' : additives concentration 2

| Additives 0.97 g/cm3

' Closure <ame material as body PE on PP body; PP on P.E Ea——



Fee Modulation - Packaging

- Based on Design for Recycling guidelines:

 YES for all relevant aspects: eligible for bonus
 YES in some aspects but CONDITIONAL in any
aspect: will face the standard fee; and

 NO in any individual aspect: subject to a malus

- Or based on the recycling rate actually achieved

* For material and packaging format or sub-format, e.qg.
* PET bottles (maybe clear, coloured, opaque)
- HDPE bottles (maybe natural, coloured/opaque)
 Flexible plastic packaging (maybe mono-polymer, multi-
polymer, multi-material)

 Or a combination of both

 Likely to move in this direction over time .
eunomia a2



Cost Coverage: Waste Framework Directive

- Article 8a(4)(a):

» “costs of separate collection of waste and its
subsequent transport and treatment, including
treatment necessary to meet the Union waste
management targets...”

* These must include the specific targets set
in the Directives and may include other
relevant targets and objectives (8a(1)(b))

 Meeting wider targets (e.g. the WFD municipal
waste targets) may require specific packaging
stream targets to be exceeded

eunomia st



Concept of Net Costs

* Producers must meet the net costs

 These are the operational and support costs,
minus the value of the recycling that is collected

- Municipalities may be given responsibility
for sorting / selling the material they collect
* Or, producers could take responsibility for this

* Net cost recovery means collectors and
sorters (e.g. municipalities) should be less
affected by fluctuations in material markets

eunomia st



What Costs Do Producers Meet? (1)

- In some MS, many costs currently met by local or national
governments will become the responsibility of producers
* In some countries, additional funding from producers will be € € € € €
- Producers will be responsible for net operational costs of
packaging recycling services, including (but not limited to):
« Direct vehicle, staff & container costs (capital and running costs) e.g.
 Door-to-door collections;

« Communal collections; and
* Recycling centres or container park facilities;

« Maintenance costs for vehicles and containers
 Depot and transfer stations costs
« Sorting and processing costs

« Costs of transporting waste to sorting and final treatment
« Corporate overheads (e.g. IT, HR, financial services) associated with
waste management

« The costs of marketing and selling reused items or recycled materials

eunomia st



What Costs Do Producers Meet? (2)

- In addition, cost coverage should include necessary supporting
activities, including (but not limited to):

« Performance incentives to encourage:
« Waste prevention and reuse
« A high recycling rate and
* High recycling quality

« Costs of providing information to citizens and other waste holders on

managing their waste appropriately
 Enforcement costs — i.e. the costs of systems to ensure that

producers, waste management organisations, businesses and citizens
follow the rules

- Efficiency reviews to ensure that services are run at the lowest cost
necessary to achieve the objectives and targets

- Data gathering, recording, analysis and reporting costs
« Costs of Producer Responsibility Organisations (PROs)
- In addition, EPR schemes may cover other costs

« Member States have broad powers under Article 14(1) of WFD
(polluter-pays principle)
* This could cover litter, residual waste, marine pollution impacts etc.



What Makes Costs ‘Necessary’?

Producers must fund adequate services across the whole
Member State
« Can’t just meet the targets by focusing on the areas where it is
cheapest to collect waste
The system must be capable of driving required outcomes:
« Collection/sorting system design
« Communications
But only the necessary costs....
« Waste management system must have potential to be efficient...
* ... and be implemented in a way that is cost effective
If municipalities or the state collect material on behalf of
producers, they will need to demonstrate cost effectiveness
 Through competition/market testing and/or
 Through modelling and benchmarking

L]
-
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Minimum or Standardised Service Models?

Multi-stream with separate food @ Two-stream (fibres separate) Co-mingled with separate food
with separate food |
Residual waste Residual waste Residual waste
(up to a maximum (up to a maximum (up to a maximum
or 3 or : or 5
equivalent of equivalent of ; equivalent of
120 litres weekly) 120 litres weekly) 120 litres weekly)
Minimum of 120 litres collected weekly - Minimum equivalent of 120 litres weekly Minimum equivalent of 120 litres weekly

Plastics, metals,
cartons, glass,
paper and card™

Plastics, metals

and cartons Plastics, metals,

cartons and glass

Glass and card’

Paper and card

Paper

Food _ ' Food

Food
Plastics, metals, Plastics, metals, —~4 — . Plastics, metals,
cartons, glass, cartons, glass, | h cartons, glass,
card, paper card and paper § ~ card and paper

and food

Food g\ Food



Collection Resource Requirements

VARYING
ROAD ACCESS

Kaupunki-maaseutu -luokitus
LIESTIad KB

Maassitun pkainkeskitas)

VARIETY OF
HOUSING TYPES

DEPOT AND
TIP LOGISTICS

- More sophistication likely to be required in
designing services and demonstrating efficiency



Hermes 2.0 Collection Modelling eunomia $3

== S e P Y aaa— Model the
Lnl~rsard h_tinl- ' 307, Lo erstanding of Compare recycling performance of
needs and project current costs and how performance of potential future
objectives service is delivered different authorities options

Inception
and/or
Option

Selection

Results
Presentation
and/or
Reporting

assumptions
and
benchmarking

Convey the results Model the resource Calibrate the model by
of the modelling to and costs of potential reproducing current
the client in a clear future serice changes resources and costs

and useful way

Key
D Meetings/Reports o Stages/Tasks Model Preparation Collection Options Appraisal Results Reporting/Presentation



Eunomia Hermes Model: Detalil

How to

Collect It Calculation Results
il Ty i R - Ty
Database
Commodity /
Treatment /
Disposal Prices
Vehicles
Crew Size Depot -
Pickup Time P costs Calculated e S
Capital Cost : O X
Fuel / Emissions Recycling Tonnages / Rates
L Vehidle
Personnel Costs > m
| # Vehides Calculated Avoided Disposal
Container
Containers [——»{ Select Container Type
Continer Fill Rates
Calculated

eunomia



Consideration of Carbon Emissions

Recycling
Waste Flows

Recycling
Reprocessing
Emissions

"

e

Residual

Waste Flows

Residual Overall

Greenhouse Gas
Emissions

Processing
Emissions

K

i

Fuel

Consumption

Waste

x Collection

[ ] Emissions

* Increasingly important for governments and producers
- Can be used to justify different approaches
* e.g. derogations from strict application of separate collection , 3.
eunomiq s222
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Collection and Distribution of Funds

- Member States can decide:

 How to ensure cost coverage by producers:
« Collect money through PROs
« Collect money through levies or taxes
» Allow direct responsibility by producers

But must modulate and limit to ‘necessary costs’

 How to distribute EPR money to waste
management organisations (e.g. municipalities)
* Could be based on modelled costs

 Could be based on actual measured costs

* Could be based on producers contracting directly
with

municipalities . 3.ds
» Could be through supporting the price of rédlyoRIaNIC 33



Circular Economy Action Plan 2.0

* Published in March 2020

- Wide range of additional targets & measures
* Potentially radical focus on product policy
* Halving municipal waste by 2030
* Reducing food waste
* New targets to reduce packaging waste

« “Mandatory essential requirements” for all

packaging placed on the market
 All packaging placed on the EU market to be reusable
or recyclable in an economically viable way by 2030

 Mandatory use of recycled content
* EPR to be introduced for textiles

eunomia st



Conclusions

- EPR is perhaps the most important instrument in
EU for ‘making packaging circular’

- Legislation & guidelines seek appropriate balance

between producers & collectors/recyclers:
+ Collectors/recycler should expect:

* High degree of cost coverage of high-performing systems
* Transparency on funding

* Increased recyclability of the waste stream
* Investment in infrastructure

* Producers should expect:
« An efficient collection and sorting system

« High performance and high quality material for recycling
A high degree of transparency on costs

L]
-
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Ecodesign
- introduction




Collection
rates

Design for
recyclability!

EPR reform

Among other measures supporting development of Circular Economy, eco-design is one of the
most important preconditions for closing the loop of the secondary raw materials.

40 Anna Larsson 27.08.2020 rekx)p



Circular Economy b

41

r

CAP
Thermoset PS
PVC

Metal

LINER MATERIAL
AND ADDITIONAL
SEALING

PVC

Metal

Silicone

BOTTLE
Other than A-PET

BARRIER
Coating
Scavengers
Additives

LABEL & GLUE
PVC
PET
oPS

Self-adhesives
(undor conditons)

Hol-Melt
Heavy metal inks

est practice

PET BOTTLES

()

YES

I ——— CAP
HDPE
PP

LINER MATERIAL
AND ADDITIONAL
SEALING

PE

EVA

BOTTLE
A-PET

BARRIER
Glaskin
Bestpet

LABEL & GLUE
Paper

OPP
Density lower than 1

Water solvent glue
(60°Cy
Recyclable HolMeit

Graphics credits: INFINITUM

Desposit systems serve as a role model for recirculation of materials. Since many years back, the deposit
systems operators have implemented stringent quality requirements securing cost efficiency and high
quality material recycling. As long as DRS is implemented, 80% recycle content for PET is possible today

and in Sweden and Norway the loop is being closed locally in the respective markets.

Sweden - best practice for Circular Economy on national level

Anna Larsson 27.08.2020 rekx)p


https://www.reloopplatform.org/reloop-hosts-webinar-on-best-practices-for-national-circular-economy/
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Eco-design for plastics’ recyclability

- Nordic guidelines
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Frode Syversen, Mepex Consult

Optimal plastic packaging in Norway/Nordic countries

27.08.2020 Webinar Reloop
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Agenda

1. Introduction

Mepex

» Plastic packaging waste flows
» Plastic reduction initiatives

= Sorting and recycling plants

2. Design for recycling

» Tools og guidelines

» Practical testings

» Examples bad design

» Use of recycled material
» Changing process

2 Reloop 27.08.2020




Mepex - independent waste consultancy:

3

32 years of experience - 16 employees

Studies and strategies for national
environmental authorities

Mapping waste streams and markets

Developing better waste management
systems for municipals and companies

Developing, optimizing and controlling
EPR-systems

Building and optimizing waste treatment,
sorting and recycling plants

Facilitates design for recycling and other
circular economy processes.

Reloop 27.08.2020

@ mepex




Some facts for Norway plastic packaging

Consumption:

e 40 kg/inhabitant

Beverage deposit system share
e 10-11 % (90 % recycling)
Recycling rate all systems:

e 30-35 %

Energy recovery rate:

e 65-70 %

4 Reloop 27.08.2020




Similar composition of household plastic packaging in

Norway and Sweden

FILM TOTAL
LDPE-folie
LDPE-laminat
LDPE-alu

PP & annat

RIGID PACKAGING TOTAL

PET trays
PET bottles

PP, black

Annen plast
Plast totalt

5 Reloop 27.08.2020

49,8 %
35,3 %
5,2 %
1,0 %
8,1 %
0,1 %
37,9 %
4,7 %
5,0 %
7,1 %
12,5 %
2,0 %
2,6 %
3,1 %
0,8 %
11,6 %
100,0 %

53,1 %
40,6 %
4,8 %
0,8 %
4,7 %
2,1 %
36,4 %
6,0 %
3,6 %
5,4 %
10,6 %
2,8 %
2,2 %
5,9 %
1,0 %
9,4 %
100 %

@ mepex




Composition of household plastic packaging

Film households (55%) Rigid households (45

m PE-folie
] PE-laminat
m PP & annet

Recyclability

difficult
20%

6 Reloop 27.08.2020 @ mepex

%)

PET-brett
PET-flasker
HDPE

PP
PS
Annet

Svart



Marine littering in Norway

ip#t
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Ambisous targets

100 % recycable
packaging (Orkla)

il o | ‘
| Unilever: use of 100 % recycled
1 | plastic within 2025

B

.

20% reduction of plastic
on fruit and vegetables P55
NorgesGruppen

e

@© mepex
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Biodegradable plastic ho good alternative

- No good recycling options

- Making problems in biogas
plant (AD)

- Contribution to littering and

microplastics
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More laminate carton packaging with
plastic layers - problem solved?

e Different plastic layers

« PE (fossil or renewable)
 PLA

e Not wanted in paper recycling

« Loss of fibre
« Possible microplastic?

e NIR-sorting with tetra?

+ Potential
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ROAF plant residual waste

Build 2014: 40 tons/hour

Investments : 230 NOK

Capacity : 100.000 tons/year

-
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Sorting plant 100.000 tons residual waste

PP-rigid

PET- bottles

PET-trays

12 Reloop 27.08.2020

Yield in
weigth %

84-89

74-80

70-75

70-75

60-62

Purity in

weigth %

93-96

97

96-98

97

97

IVAR

SORTERINGSANLEGG

: Grovsikt
’ ¥

Maottak

|

Posedpner 2x

v
Rest folie

Y

= | Kvern _—I _
Finstoff | o Sikter . Ballistisk 3x | — | NIRPE Folie 3x | ——
forbrenning | + 1 ¢ 1
MIR plast 3x —1 | _NIREDJE |\
- Tl_il : NIR 2x — | NIRPP
papirsorterings- 4 ’ - : -~
anlegg | Pagizipapp | ¢
[ . wlv — NIR PS
Magnetisk L Magnet/EC ;
metall i Metaller 2x | | NRPET
[ flasker
| Ikke magnetisk L I | [ | NIRPET ||
metall I brett
- : : :
Rest |‘ — Mix plast —» Rest hardplast |
forbrenning |~ o ' '
Ballet PS «1—
Presse
Ballet PET fl. f—
| Ballet PET br. 4— h 4 l _ l
| HDRE P PE folie Lager
Ballet Mix  — Lager Lager




NIR-skanner main technology identification
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Reflection of rear infra-reed
rays

Each material result in
individual spectrogram

Software can identify unic
combinations and items

Matieral sorted with air-
stream

Effective - fast speed 2 m/s,
and 3 meter wide conveyor

@® mepex




PP- bottle with PETG sleeve will not be sorted as PP

)
r

Intensity
\%

PP PET Wavelength
PP with PET sleeve = PET with PP sleeve

Figure 17: Spectra of PP and PET
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Quality source separated vs. residual




Storage area Motala (source separated
and IVAR (mixed residual waste)

—

=
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IVAR —material to finale product

v :.,-"' v
'. | l!l.;.a;.ﬂ.'i‘ r




More prosessing possible - flake sorting

The future of plastic is high quality recycling

: Flake Extrusion ;
ﬂ-# - -

Yield Yield
[4]
20% 65% Yield 64,9%
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Frode Syversen

Design for recycling - key factor for
increased recycling?




2017: Design guide - Sweden+ Norway

https://www.grontpunkt.no/media/2777/report-gpn-design-for-recycling-0704174.pdf

Basic Facts Report on
Design for Plastic Packaging
Recyclability

Version 0.2
07.04.2017

il mepex e

grentpunkt.no
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Tools for design for recycling

e Reports with guidelines

« Green
 Yellow
« Reed

e SeveralRecyClass
certification bodies

e Green Dot Norway
lauching National
calculator

e Practical projects and
trials

21 Reloop 27.08.2020 @ mepex



Design for recycling

Packaging material:
PP ricip)

PACKAGING MATERIAL

COLOURS

PLASTICS
o Colourless, transparant £ 3I%EVOH, 5 1% PA
and light semi
transparent colours

° Carban black Aluminium barriers, multiple
layer of other resing,

PYdC, > 1% PA and > 5% EVOH

DESIGN

LABELS/SLEEVES

0 Mo labelsisleeves and PR/OPE. LDPE and  Non-loxic (aquecus, plant-based),
HDPE if the label/sleeve does not caver washable and residue-free glue that
mare than &0 % of the packaging and is dissolves at temperatures < 60 °C

= 5% of the packaging's total weight

e Paper, PVC, PET, metal and aluminium

salf-adhesive glues

CLOSURE SYSTEMS

MATERIAL CHOICES

GLUE/ADHESIVES

Mon-washable in alkaline solutions
of = BO °C, acrylic, ultra-adhesive or

grentpunkt.no

@ coob cHOICES

9

@ roorcHoICE

ADDITIVES

Mo additives

Using recycled plastic
reduces the enwironmental
footprint of packaging,
ereales oonomic incen
tives for design for re-
cycling and developing
circular value chains,

Additive loads and other
aAgents that increase the density
of PP to = 1 gdom?

Mo print directly on the product ather
than the best-before date, non-washable,
non-toxic [aqueous, plant-based) ink

Ink directly on the packaging product more
than just the best-before date, inks highly
caloured with a high lewel of bleed and
metallic inks

229 REfGop 27.08.2020
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Recyclability for PP

About PP

APPLICATION

Clear film packaging, carpet fibres, housewares, rope, labelling,
stationary, reusable containess, automaotive components, laboratory
equipment and thermal underwear.

RAW MATERIAL / SOURCE

Fossil, recycled, and biobased materials exist.

Example of successful design choice

CHANGING THE LABEL OR SLEEVE
ON PP-PACKAGING TO CONSIST

OF THE SAME MATERIAL (PP) WILL
INCREASE RECYCLABILITY.

PP

Packaging material: Hard plastics

QUALITIES

PP is a versatile material that is towgh, yet flexble and classed as
semi-rigid. It is extrernely resistant to heat, chemicals and fatigue.

SORTING AND RECYCLING

PP can be sorted and recycled 1o secondary raw material that is

in demand, Even thaugh the packaging material is recyclable,
decisions made in the design of the product can create challenges
in the sorting and recycling stages. It is generally considered that PP
can be recycled in a ‘closed loop” up to four times befora thermal
degradation will have a negative impact on the polymer.

MARKET FOR RECYCLED MATERIAL

There is good access to fossil and recycled PP and the quality of the
recycled material is good. After a dip in global demand during the
global recession, PP is in high demand once mare. PP can be recy-
cled back into many different products, including clathing fibres,
industrial fibres, food containers, dishware, compast bins, speed
humps, and gardening apparatus.




Main recommendations

e Avoid combinations of different materials if possible

Plastic, paper, metal

Different plastic materials (polymers)

Multilayers

Additives (Chalk) Material _ __—— Lid/Seal

e Correct choice of materials e ki
. PP, HDPE, LDPE, PET \ |
« PET- trays difficult (Thermoformed PET))
« Transparent instead of colour

« Colour prior black Barrier
| I- b Sleeve/Label
j i - Material
¢ Slee_‘,es and_labels ] 3 ' | - Surface coverage
« Avoid wrong signals for NIR-sorting __ Additives/Fillers - Glue
D-pack - Ink/Print

« Limitied area of packaging
* Glue solved in water

23 Reloop 27.08.2020 @ mepex



Design for recycling PET - bottles (deposit)

)

24 Reloop 27.08.2020

'RIGID"
APPROVAL
SECURE
HIGH-GRADE
RECYCLING

DESIGN FOR RECYCLING
SINCE 1999!

CAP
Thermosat PS
PVC

Metal

LINER MATERIAL
AND ADDITIONAL
SEALING

PVC
Metal
Silicone

BOTTLE
Other than A-PET

BARRIER
Coating
Scavengers
Additives

LABEL & GLUE
PVC
PET
OPS

Self-adhesives
(under conditions)
Hol-Mell

Heavy metal inks

PET BOTTLES

)

YES

=

CAP
HDPE

=F

LINER MATERIAL
AND ADDITIONAL
SEALING

PE
EVA

BOTTLE
A-PET

BARRIER
Glaskin
Bestpet

LABEL & GLUE
Paper

OPP

Density lower than 1

Water solvent glue
(B0°C)
Recyclable HolMell




Put on market fee (gre/unit) (:euro = 950 ore)

50
45
40
35

30

m extra fee colour/big sleeve

25 .
® extra fee ligth blue
20 B extra fee barcode

B Basic fee for all
15

10

ul

Can Alu Bottle PET
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Design for recycling speeding up
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Leading brands working together

Workshops — Ecodesign / Sorting and recycling technologies




Testing and analyses using NIR scanner
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PP bottle -
8 Before: PP with PE sleeve

45,8 % 12,5 % 41,7 %

B | b8

HDPE REST

After: PP with PP sleeve

F
41-
: PP bottle
. PP sleeve

80,0 % 20,0 %

B |

HDPE REST
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Before: PP with PETG sleeve

6,3 % 6,3 %

PRI

HDPE

After: PP with OPP sleeve

14,6 %
HDPE REST
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Before: PP with carbon black

15,6 % 4,4 % 80,0 %

DURERRINE

HDPE REST

After: PP NIR black, 4 % in masterbatch
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Designs in action - carbon black alt.

TR g

B




Sleeves often a challenge
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Sorting yield depending of different

34 Reloop 27.08.2020

Combination of polymers
materials or other (paper/alu)

Area covered with
labels/sleeves

Thickness of sleeve
Barrier material in body

Product residuals

@® mepex




100 % lost In sorting process

e PET- bottle

e PS - sleeve

TIL STEKING
* 1 G

_‘ '-
\'_. * b
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86 % lost in sorting process

e PET-bottle

e PP sleeve
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97% lost In sorting process

e PET flaske

e PET sleeve
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PET-trays still Now more trays
problematic PP/HDPE naturell
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Bread packaging Too much PP-film in
with poor solutions use
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Carbon black PET-trays

Alternative sorting technology Will recycling be developed og
available? should PET trays be changed out?

e Black eye sorting

PET-trays have potential to be

MIR-technology good closed loop recycling.

° No good solutions

_ How fast will recycling market be
Alternatlve NIR'bIaCk developed?

e Expensive alternative
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Use of recycled HDPE and PP

e Leading brands

 Jotun
 Orkla H&PC

e Searching for suppliers

« Total
« Plastix
« De Paul recycling

e Testing production
« RPC
« EMBALLATOR

41 Reloop 27.08.2020



Use of recycled material in new products

Long process covering:

.:-H"'-"E—Gl__.-"

e Contact with supplieres and producers
e Material quality testing

e Production changes

e Testing total value chain

e Internal cooperation

(e

45 % recycled material
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Flaskene eri 100%
resirkulert materiale

“Orkla

Home &
Personal Care



Design changing process

e Supported by leading management

e Knowledge from different
stakeholders in value chain

e Expect higher costs
e Challenging processes

e Be sure about positive result

e Better procedures for documentation
of recyclability

e Patient about effects in market.
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New incentives

Stronger producer
responsibility

45

Volunteer pledges

Eco-modulated fees and certified
packaging, including share of recycled
matierla

Systems to sharing knowledge
Revenue to support high sorting rates

Taking more active role in developing
the market

Reloop 27.08.2020
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More ambitious extended producer responsibility for

plastics through greater eco-modulation of fees




frode@mepex.no www.mepex.no @mepexfrode
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Thank you for the participation!

Media partners of the event:
W: www.reloopplatform.org

https://www.ecomagazin.ro/

https://www.teraz-srodowisko.pl/

E: anna.larsson@reloopplatform.org
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