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Multi-layer packaging waste recycling

Background

e Multi-layer packaging is crucial in product protection, storage, and
transportation, 17 % of the total circulating plastic packaging belongs to
the category of multi-layer plastic packaging.

® Recycling this type of packaging is challenging due to:

e The variety of materials used and adhesive compounds

® The lack of specialized technology for sorting and recycling multi-layer
packaging (the available technologies are limited to specific polymer types)

e Low quality of recycled material -recycled plastics often exhibit lower
quality, characterized by colour variation and decreased strength.

e The EU plans for all plastic packaging to be reusable or recyclable by 2030,
with an 55% packaging waste recycling rate target.
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Circular economy IMZRL m

A solution to close the material loops in multi-layer packaging?

e Designing Out Waste: focuses on eliminating waste and pollution ‘
by integrating design choices that ensure materials re-enter the @ @
economy after use. Emphasizing product maintenance, sharing, L—( —
reuse, repair, refurbishment, remanufacturing, and recycling. RATURAL SYSTEMS SH‘I"ZEIQF;ETO AND POLLUTION.

® Increasing Circularity: circulate products and materials at their
highest value. i.e., Keeping materials in use, either as a product or,
when that can no longer be used, as components or raw
materials. Products and materials can be kept in circulation
either- in the technical cycle and the biological cycle

e Using Renewable Resources: Transitioning from finite,
environmentally harmful fossil fuels to sustainable, renewable
materials.

A SYSTEM
WHERE WE ’

=

KEEP PRODUCTS AND
MATERIALS IN USE
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Circularity of design

Assessing sustainability and circularity of packaging

Sustainable and circular design is a holistic approach to packaging
design it consists of consideration of criteria in three dimensions

1) product protection 2) circularity 3) environment:

Model for holistic sustainability assessments of packaging
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Protection of the product including
mechanical (stress) and non-
mechanical (oxygen and humidity)
requirements.

Micro-material release

Recyclability, current recycling rates,
recyclate content and the proportion
of renewable raw materials

CO2 emissions

Spoilage

Use materials which are certified (e.g.,
certification of cradle to -cradle)
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Circularity at the use & Eol phases

Circular Business Model

Reuse and Repair: Emphasizes prolonging the lifespan
of products through repair and refurbishment,
reducing the need for new items.

Recycling: Focuses on converting waste materials into
new products or materials, promoting resource
efficiency within the economy.

. CSR and Consumer Education

Raising Awareness: Retailers and brands play a crucial
role in educating consumers about the importance of
circularity and sustainable packaging choices.
Empowering Consumers: Providing consumers with
knowledge and tools to make informed decisions that
support circularity and sustainable practices.
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. Waste Management and Recycling

Efficient Recycling Technologies: Implementing
advanced recycling methods to convert waste
materials into new resources, reducing
environmental impact.

End-of-Life Considerations: Designing products
with recyclability in mind to ensure easy
integration into the circular economy.
Regulatory Frameworks: Establishing regulations
such as Extended Producer Responsibility (EPR)
and recycling quotas to guide industries toward
sustainable waste management practices.
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Deeper, longer-term relationships and value retention
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MERLIN Good Practices

What do we mean by Good Practice?

® Good practices here are understood as the key
learning and solutions adopted by the
industry, political actors, waste
management services, etc. to address the
recyclability and circularity of plastic
packaging, and to provide stakeholders with
suitable solutions, building on already
existing good practices and good practices
that emerge from the project’s processes.
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LEGISLATIVE
FRAMEWORK
EU, national,
regional policies
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. O . CIVIL SOCIETY
NGOs, Associations,

Foundations etc.
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|dentification of Good Practices

Interviews with
MERLIN Partners

Candidates for Evaluation of Good
Practices Evaluation Methodology
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Evaluation of Good Practices M =R |

e Methodology

Candidate title:
Eligible as a MERLIN Good Practice:
yes no
Maturit Positive environ- Transferabilit Enabling of key
y mental effect y stakeholders

proven benefits) (affects the value chain) layer packaging setting with contextual factors

The idea is mature The idea has positive The idea is realistically The idea helps stake-
(regular application, environmental impacts transferable to the multi- holders to act on/cope
yes no yes no yes no yes no

—~—— —~—— —~—— —~——
Candidate classification: MERLIN value chain impacts: Transferability assessment: Impacts on contextual factors:
|:| Id Value chain step Positive effects Change intensity Notes Stakeholder Positive impact
ea .
Step 1 . 4 Stakeholder 1

I:‘ Concept
|:| Pilot Step 2 Transferable Stakeholder 2

Practice °

» Adoption barriers
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Good practices evaluated {_/\//\ = RL m

More than 30 good practices

Sustainable and C|rcular Design & CBM CSR and Consumer Education
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Eine Initiative der dualen Systeme.

Waste Management Act (Krwg)

] Zheaia® 11

ZenRobotlc | - German Packaging Act (Verpackg)
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EU Sustainable Plastics Strategy

Waste Management/Recycling CE Policies & Regulations
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Lessons From Good Practices J\J/\ =R m

1. Advanced sorting technologies like Al, robotics, and NIR can significantly improve the identification
and separation of multi-layer packaging waste, leading to higher recycling rates. E.g., ZenRobotics and
Greyparrot Al have developed systems that accurately identify and sort various waste types, including multi-
layer packaging

2. Innovative delamination technologies, (e.g. Sulayr's selective dissolution process), are essential for
separating layers in multi-layer packaging, enabling more efficient recycling. The economic viability of
these novel technologies requires collaboration among stakeholders in the value chain, E.g., Sulayr
adopts a synergetic approach by working with material suppliers, recyclers, and converters to collectively
transform feedstock into trays.

3. Testing secondary raw materials for health and safety risks is essential to ensure their fitness for use in
new packaging in the material reconstruction phase. SAPERATEC conducts such tests, addressing the
challenges associating with the packaging's safety for food contact (such as given regulations, lack of
consumer trust).

4. Production stakeholders are driven by increased consumer awareness of sustainablity to create high-quality
packaging from secondary raw materials, including recycled waste and alternative materials with similar
properties. Successful examples from Sulyer, Indorama, KP Films, R3Pack, and Joncryl demonstrate the
feasibility of using multi-layer recycled materials and alternative materials for packaging.
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Lessons From Good Practices M =R m

5. Standardization of recycled materials' quality is crucial for increasing their adoption in the production of new
packaging. E.g. The German Institute of Standards' DIN SPEC 91446, which provides a framework for evaluating and
specifying the quality of recycled materials.

6. Standardized testing of recycled materials is crucial for producing high-quality multi-layer packaging. E.g. Indorama
characterizes and tests the quality of PET monomers produced from recycled materials to ensure they meet the
required standards.

7. Retailers can contribute to consumer-oriented campaigns and interventions, strengthen their relationship
with customers and demonstrate their sustainability efforts by e.g. providing on-product labels with illustrated
guidance for proper waste separation (e.g. EDEKA), launching digital platforms that provide citizens recycling
and disposal instructions (e.g. Nestlé Italy), or social media campaigns (e.g. Reno Recycles, the @wastefreeplanet
Instagram page) that educate and encourage consumers to adopt sustainable waste management practices.

8. Offering sustainable packaging alternatives that do not compromise on convenience and quality can drive
consumer adoption. The "Loop" solution allows consumers to reuse packaging, providing a sustainable alternative
without sacrificing convenience.
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Lessons From Good Practices M =R I[@

9. Implementing EU strategies and recommendations into national legislation is crucial for effective waste
management. The German Waste Management Act (KrWG) and the German Packaging Act (VerpackG) are examples
of successful transposition of EU directives into national law.

10.Collaboration among stakeholders throughout the value chain is vital for effective circular practices and
their optimal outcomes, e.g.:

* lead to more efficient waste collection processes: The "Podback" initiative, a non-profit coffee pod recycling

service, demonstrates how collaboration among municipalities and recyclers can improve waste collection.

*  Maximize benefits: The cooperation project between BASF, Krones, Sudpack, and TOMRA developed a water-

dissolving adhesive for multi-layer films that separates easily during recycling, enhancing recyclability while
reducing the use of toxic chemicals, thereby promoting both environmental sustainability and worker safety
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