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German Central Registry — Guideline for O DerGriinePunkt
measuring the recyclability of packaging

O Zkste » § 21 (1) Packaging Act (2019) obliges dual
systems to eco-modulate EPR fees in order
to create incentives for sustainable
packaging design

Orientierungshilfe zur Bemessung der

Recyelingfahigkeit yon systembeteiligungspflchtioen » Systems must promote the use of materials

and material combinations that are
recyclable, taking into account the practice
of sorting and recovery, [...].

In Abstimmung mit dem Umweltbundesamt

> Recyclability (Design for Recycling) will
play a key role for eco-modulation of EPR
fees in Germany (and in Europe)

For the first time, the Packaging Act provides for
Osnabriick, den 19.06.2018 a. mlnlmum recyCIabIIIty Standard, In
agreement with the Federal Environment Agency



German Central Registry — Guideline for O DerGriinePunkt
measuring the recyclability of packaging

A uniform framework for
assessing recyclability

» Taking into account the content of recyclable materials available for recycling;
recyclability is assessed along three criteria:

the existence of sorting and recovery infrastructure for high-quality material
recycling for this packaging,

the sortability of the packaging and, where applicable, the separability of its
components,

content of conflicting packaging components or substances which, according to
recovery practice, may prevent successful recovery.

» Recyclability in this document always refers to high-quality and material recycling,
in contrast to the recycling concept of the German Circular Economy Act (KrWG).



Groups of plastic packaging and their
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recyclability (1/2)

Groups of plastic packaging material

1 2 3 4 5
Type of plastic Fraction Material description of the goods (available Exclusion Recyclable
fraction number recyclable content) material
Used, fully emptied, system-compatible items ;
o Exclusion of
. . made of plastic foil, surface >DIN A4, such as - LDPE (PO)-
Foil fraction 310 i ) ; ) aluminised .
bags, carrier bags, and shrink wraps, incl. minor lastics proportion
[
components like labels, etc. .
Used, fully emptied, rigid, system-compatible .
- Exclusion of
. plastic items made of PP, volume < 5I, such as ) PP (PO)-
PP fraction 324 ) ) cartridges for )
bottles, bowls, and mugs, incl. minor . proportion
. sealing agents
components like labels, etc.
Used, fully emptied, rigid, system-compatible :
o Exclusion of
; plastic items made of PE, volume < 5, such as ) HDPE (PO)-
PE fraction 329 ) ) cartridges for .
bottles, bowls, and mugs, incl. minor . proportion
. sealing agent
components like labels, etc.
Used, fully emptied, rigid, system-compatible .
i - Exclusion of
Hollow item plastic items, such as bottles > 5I, buckets, . .
. 322 . . . cartridges for PO-proportion
fraction canister, and bulk packs < 200I, incl. minor

components like labels, etc.

Source: Stiftung Zentrale Stelle Verpackungsregister, 2018. Translation: cyclos
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Groups of plastic packaging and their
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recyclability (2/2)

Groups of plastic packaging material

1 2 3 4 5
Type of plastic Fraction Material description of the good (available Exclusion Recyclable
fraction number recyclable content) material
Used, fully emptied, rigid, system-compatible
plastic items made of polypropylene (PP) as well :
as Exclusion of
MPO fraction 323 cartridges for PO-proportion
polyethylene (PE) such as bottles, mugs, bowls, . 2 St
. . . sealing agent
foils, and same-material household and plastic
items incl. minor components like labels, etc.
Used, fully emptied, rigid, system-compatible Exclusion of
. plastic items made of PS, volume < 1l, such as foamed plastics .
PS fraction 331 . ) . ) PS-proportion
mugs and bowls, incl. minor components like incl. EPS-
labels, etc. items
Used, fully emptied, rigid, system-compatible : ;
o e s . Exclusion of PET-A-proportion,
plastic items made of PET, volume < 5I, such
PET-bottles, opaque PET transparent;
325 bottles for beverages, laundry detergents, and
transparent ) ) bottles and other PO from bottle
household detergents, incl. minor components :
. PET items caps
like labels, etc.
Used, fully emptied, rigid, system-compatible
lastic items made of PP, PE or polystyrene, PO-proportion
Rigid plastics 351 . SRS Sl

such as mugs, bottles, bowl, incl. minor
components like labels, etc.

Source: Stiftung Zentrale Stelle Verpackungsregister, 2018. Translation: cyclos
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Material-specific recycling O DerGriinePunkt
Incompatibilities (1/2)

Overview of recyclable packaging material and their recycling incompatibilities

Recyclable material Recycling incompatibilities

Non-water soluble adhesives combined with wet-strength labels 3,
PE-LD PA-barrier films, PVDC-barrier films, non-polymer-barrier film (except for SiO,), non-EVOH-barrier
film?

Silicon components 3,
OF riid foamed, non-thermoplastic elastomers 3,
rigi
2 non-water soluble adhesives combined with wet-strength labels 3,

PA-barriers 1, PE-X-components, PVDC-barriers >, non-PO-plastics with a density < 1 g/cm3"

Silicon components 3;

PP rigid foamed, non-thermoplastic elastomers 3;
non-water soluble adhesives combined with wet-strength labels 3, PA-barriers 1, PVDC-barriers 1,
non-PO-plastics with a density < 1 g/cm?3,’

PS rigid Foreign plastics or multilayer with a density ranging between
: 1.0 — 1.08 g/cm3 3, non-water soluble adhesives combined with wet-strength labels >

[PRE], 2 [COTREP], ®[CHI], * [EPBP], S [RECOUP], & [PTS], 7 [INGEDE]

Source: Stiftung Zentrale Stelle Verpackungsregister, 2018. Translation: cyclos
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Material-specific recycling O DerGriinePunkt
Incompatibilities (2/2)

Overview of recyclable packaging material and their recycling incompatibilities
Recyclable material Recycling incompatibilities

PET-G-components 3% POM-components 3; PVC-components ".3.4.>;

EVOH-barrier films 3.5, PA-monolayer-barrier films 3.4;

PVC-labels/sleeves '-3:4.5; PS-labels/sleeves 1:3.4:%; PET-G- labels/sleeves '-3.4:5; other blended-barriers 3;
PET-bottles PA-additives 3;
transparent Insoluble adhesives (in water or alkaline at 80° C) .2.3.4.5;

Non-magnetic metals 3;

Elastomer components with a density < 1 g/cm?33;

Direct printing 14

Silicon components 3;
PO foamed, non-thermoplastic elastomers with a density < 1 g/cm33;
foamed non-polyolefin components

PPK Wet-strengthening agents, in case recovery and processing of the fibres is not evidenced. (PTS method
PPK-interconnected PTS-RH 021/97) ¢,;

drink-cardboards Insoluble dispersing adhesives, in case their removal is not evidenced (INGEDE method 12 or 4) &7
Glass Lead and Barium from crystal glass packaging

"[PRE], 2 [COTREP], 3 [CHI], * [EPBP], ° [RECOUP], € [PTS], 7 [INGEDE]

Source: Stiftung Zentrale Stelle Verpackungsregister, 2018. Translation: cyclos
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Definition of Recycling ) perGriinePunkt

The Institute cyclos-HTP with its headquarter in Aachen was founded in May 2014 as a company for the
classification, evaluation and audit of recyclability for packaging and goods,

as well as research and development in this field.

We work with

brand manufacturers,
packaging manufacturers,

discounters and our partner DSD.

Partners of the Institute are the managing partners of cyclos GmbH and the HTP Ingenieurgesellschaft GmbH & Co. KG.
Managing Directors of the institute are Agnes Biinemann and Dr.-Ing. Joachim Christiani.




Definition of Recycling

Recyclability of packaging

O DerGriinePunkt

Recyclability of packaging items becomes more and more a key-point of packaging design. HTP has developed a
detailed criteria catalogue to evaluate the recyclability regarding currently established recycling pathways.

CERTIFICATE

Recyclability of Packaging

Packaona amsigrerion Aty Mo, XX °

Samods Iype B Fracton o 00 °

#tha packagrg amounis b

Abstract list of clients:

Henkel

Nestlée

Metro

Frosta

Werner & Merz

Mono-material packaging




Definition of Recycling

1. Recycling ...

Products

recyclate | regenerate | blends

O DerGriinePunkt

Definition of thresholds

Recyclability according to the cyclos-HTP-classification

intrusion moulding

Interface of provisioning of secondary raw materials
(plastic-specific application)

Distinction ,,mechanical recycling” according to

agglomerates for raw material usage

packaging ordinance (VerpackV) / VerpackG (2019)

fluff mid-caloric

I physical processes

Distinction EN 13430 (high quality material recycling)
£ EU — Waste Framework Directive (Recycling)
£ Germany — KrWG (Recycling)

P chemical modification B cnergetic use




How to evaluate recyclability
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o ~ packaging/
' materially identical
\ nor]-packaging ite__r:n;

— "

—

no
< recyclable contents?
lyes / percentage
< no Collection and recycling
structures available?
A
no/ lyes |
systematic losses Target-oriented sorting
possible?
no lyes / percentage
ossibly percentage
(b yP ge) technically recoverable?
no / lyes / percentage
melting losses
<t g regenerable?
lyes / percentage
rejects o .
B qualitative classification?

high quality

Assessment criteria
according to test scheme

K 1: percentage of recyclable material

K 0: allocation to a recycling path

K 2 : detectable by NIR
K 2': discharge behaviour
K 3 : electrical conductivity

K4 : ferromagnetism

K 5: material density after disintegration
K 6: time and yield for dissolution in water
K 7: melting behaviour (phase separation)

K 7: melting behaviour

K 8: non separable contaminants
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Design4Recycling — Analyse

Classification of substance categories

KAT

KAT

Substances that
cannot be separated
with the processes
established in the
recycling process.

Substances that cannot
be separated with the
processes established in
the recycling process,
but up to a certain
relevant concentration do
not or do not significantly
impair the recyclate

properties.

O DerGriinePunkt

Substances that cannot
be separated with the
processes established in
the recycling process and
degrade the recycled
material to the point of
uselessness or otherwise
lead to disproportionately
high process costs.




Example O DerGriinePunkt

Specification: PE, MPO, Mixed plastics
. , Path allocation: PE
Criteria Analysis Comments Value
¥ PE body + PP-cap (75%) 94,0%
CAT 1 PET-label 2,0%
C1 Pertce_ntlage of recyclable Evaluation of material properties 94 0%
matena CAT2 |PP-cap (25%) 4,0%
CAT3
Identifiability with NIR; . ] L
Cc2 optical detection NIR-detection-measurement clear identification of PE 100,0%
C2 | Discharge behaviour NIR reference test good separation behavior 100,0%
Effective electrical Eddy current separator - reference
C3 : not relevant -
conduction test
C4 | Ferro-magnetism Magnetic separator - reference test not relevant -
cs IV_Ia_tenaI d(_ensﬂy after Evaluation (_)f contents, if needed sink material density <1g/cm?® )
disintegration float-analysis
Disintegration rate in :
cC6 Further laboratory testings not relevant -
water
C7 | Melting behaviour Evaluation of material properties no separable components 100,0%
Inseparable i : : h )
c8 contaminants Evaluation of material properties no inseparable contaminants (see C1) 100,0%
Result: 94,0%

Quelle:

Institut
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Example
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Specification: Aluminum
. Path allocation: Aluminum
Criteria Analysis Comments Value
¥ Aluminum 19,0%
CAT1
C1 Pertce_ntlage of recyclable Evaluation of material properties 19,0%
matena CAT2 | Plastic multilayer 81,0%
CAT3
Identifiability with NIR; ; not relevant
€2 optical detection NIR-detection-measurement (additional note: no clear identification of material) )
C 2 | Discharge behaviour NIR reference test not relevant -
c3 Eﬁectwg electrical Eddy curmrent separator - reference Good discharge behavior 100,0%
conduction test
C4 | Ferro-magnetism Magnetic separator - reference test not relevant -
cs I‘-J‘_Ia_tenal d(_ensny after Evaluation (_)f contents, if needed sink material density <1g/cm® i
disintegration float-analysis
Disintegration rate in :
(0] Further laboratory testings not relevant -
water
C7 | Melting behaviour Evaluation of matenal properties oxidation and melting losses 86,4%
Inseparable : ; ; . i o
ca contaminants Evaluation of material properties no inseparable contaminants (see C1) 100,0%
Result: 16,8%

Inst

Que
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Measuring the Recycling Performance of O DerGriinePunkt
Packaging — Position of PROsPA




Who is PROsPA? O DerGriinePunkt

» An alliance for cooperation and exchange between leading packaging
recovery organisations (PRO) in Europe;

« Operating under the Extended Producer Responsibility (EPR) in
Austria, France, Germany, Portugal, Poland, Ireland and the
United Kingdom that together represent over 50% of the population
and over 60% of GDP of the EU-28.

AR,AC) ClITE® ODerGrUnePunkt OQEKOPOL REPAK2 ‘;g‘?ﬁo ., © Mvalpak

Business funding recycling
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Why do we care? O DerGriinePunkt

« The statistics published annually by EUROSTAT on behalf of DG
Environment, still show data which, in certain cases, is difficult to
understand, and to compare:

 Responsibilities are different from country to country;
« Systems put in place operate in different manner;

« Data collection methods by Member States are different and so
are procedures for auditing or validating the information gathered.

« lItis crucial that these data are correct and reliable since the
data is the most relevant piece of information for establishing new
environmental policy measures on packaging and packaging waste
management.

» You cannot control what you cannot measure.

Organisationseinheit | Organisational unit | Version x 25.07.2016 | 18
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What is the current situation? O DerGriinePunkt

\a Despite difficulties, the quality of data has improved
over the years.

« Member States of the European Union must report the amount of packaging
placed on the market, and the amounts of packaging recovered and recycled.
The reporting rules are described in EC Decision 2005/270.

« Guidance documentation exists on how to complete the Eurostat data (May
2018 for Packaging and Packaging waste and May 2017 for Municipal
Waste);

«  “Member States shall send, together with the completed tables, an
appropriate description of how the data have been compiled. That description
shall also give an explanation of any estimates used.”

« Some countries have a recycling performance for specific materials above
90%, and there are cases of performance greater or equal to 100%!' Do we
know what this means?

« Arecycling performance above 90% entails separating packaging Always,
Everywhere, All the Time, given process losses along the waste management
chain
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Improvements by new EU waste legislation O DerGriinePunkt

° N TRt “The quality, reliability and
A“gnmg_ definitions and . comparability of data should be
Introducing an early warning improved by introducing a single entry
system for monitoring progress BOITE 0T Gl SIS Gaie, CEIEng

obsolete reporting requirements,
towards the targets benchmarking national reporting
methodologies and introducing a data

. C|arifying methods used to quality check report. Therefore, when

reporting on the attainment of the

calculate progress towards targets targets set out in legislative acts of the

_ o o Union on waste, Member States should

. Slmpllfylng and Streamllnlng use the most recent rules developed by
' - . the Commission and methodologies
Member State_s obllgatlons as developed by the respective national
regards reportlng competent authorities responsible for

implementing this Directive.”
«  Improving the quality and reliability (P )

of statistics
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Potential further improvements O DerGriinePunkt

\> On a European Level

« A method should be developed to estimate the impact of
imports and exports of packed goods (both commercial
and private).

« Critical assessment of recycling and recovery figures
(recycling performances)

\ On a National Level

« Member States should critically assess the documented
procedures for collecting and collating the data for Eurostat.

« Establish equally demanding information quality criteria
for all sources of information or origins of waste - the highest
requirements are usually applied to compliance organisations
such as EPR schemes.
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