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DESIGNING FOR A 
CIRCULAR ECONOMY

Recyclability of polyolefin-based  
household flexible packaging



Flexible packaging plays a vital 
role in protecting products, 
preserving freshness, and 
reducing waste. It often uses 
less materials than alternatives 
and, being lightweight, has a 
lower transport impact. Yet 
these same qualities present 
challenges once the packaging 
becomes waste.

The flexible packaging value chain recognises 
these issues and is working together to ensure 
packaging flows back into the economy and 
displaces virgin materials. Designing packaging 
so it can be collected, sorted, and recycled 
is essential - to meet new EU legislative 
requirements such as the Packaging and 
Packaging Waste Regulation (PPWR), to achieve 
industry sustainability goals, and to prevent waste 
and pollution.

The Designing for a Circular Economy  
(D4ACE) Guidelines have been developed by, 
and for, the whole value chain to make design for 
recyclability clear and practical. They are based 
on commercial-scale practices in Europe, value 
chain consensus, and robust data from CEFLEX’s 

The Designing for a Circular Economy 
Guidelines aim to make flexible 

packaging circular – and support those 
working to achieve it: 

Clear, practical and educational guidelines 
for brand owners, retailers, film producers, 

convertors and the entire value chain 

Flexible packaging designed for collection, 
sorting and recycling – helping boost 

recycling rates, improve yields and  
increase value

Higher quality recycled materials to be 
kept in the economy and used again in a 
wide range of sustainable end markets

Confident compliance - information and 
technical advice to stay ahead of the 

regulatory curve and standards, supported 
by a commitment to continued testing  

and insights

extensive ‘Phase 2’ sortability and mechanical 
recyclability testing – a unique programme of 
more than 600 samples across 55 materials, 
generating over 1,760 data points. 

Hundreds of subject matter experts, from 
material producers and converters to brand 
owners, waste managers, recyclers, EPR schemes, 
and associations, have contributed technical, 
environmental, and business expertise to produce 
this latest version and prepare the sector for a 
transformational 2025-2030. 
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Key 2025 updates
The latest guidelines are built using insights from the most 
extensive flexible-packaging-specific testing programme in Europe 
and provide: 

	 Refined material compatibility thresholds for barrier layers, 
coatings, adhesives, inks, metallisation, and tie layers

	 Updated evidence on PET, EVOH, PVDC, and PA based on 
testing results, replacing expert opinion-only guidance

	 Integrated sortability criteria for near infra-red (NIR), eddy 
current, and metal detection

	 Increased clarity on limits e.g., adhesives/coatings ≤5% by 
weight, PA6 in PE ≤35% with specific tie layers

 The guidelines

Who are they for?

Anyone designing, specifying, producing or involved in flexible packaging — including 
brand owners, retailers, film producers, converters, material suppliers, technology 
providers, waste managers, recyclers, and end users.

Scope

The guidelines focus on polyolefin-based flexible packaging - mono-polyethylene (PE), 
mono-polypropylene (PP) and mixed polyolefins (PO) - as these dominate flexible 
packaging in the post-consumer household waste stream and are already mechanically 
recyclable at industrial scale in Europe.

Clear, practical and robust design guidance  
for circular packaging

D4ACE aims to provide actionable guidance, helping businesses make practical, 
sustainable design choices. Information and insights provided to support everyone 
working to achieve this include:

Material selection and recyclability

	 Clear recommendations for polyolefin-based flexible packaging to enhance 
recyclability and support high-quality recyclate output.

Inks, adhesives and barrier materials

	 Guidance to ensure compatibility with household flexible packaging waste 
recycling systems.

	 Insights to support necessary packaging functionality and achieve efficient 
recyclability 

Design for sortability

	 Advice to improve sorting outcomes, ensuring flexible packaging is correctly 
identified and separated in the recycling process.



Design & recyclability in Europe 

Flexible packaging is essential for protecting products, 
reducing food waste, and optimising resource use. In 
Europe, the consumer market totals around 8.4 million 
tonnes per year, with 50–60% already mono-PE, mono-
PP, or mixed PO designs. Yet, collection, sorting, and 
recycling capacity for household flexibles remains 
inconsistent and unharmonised across  
Member States.

Developments such as the European Union’s 
Packaging and Packaging Waste Regulation (PPWR) 
and new European  Committee for Standardisation 
(CEN) standards are shaping minimum design-for-
recycling requirements, setting ambitious recycling 
and recycled content targets, and - from 2030 - 
allowing only recyclable packaging on the market.

Designing for recyclability is critical to:

	 Ensure market access under developing rules and 
legislation

	 Secure higher-quality recyclate to meet recycled 
content targets

	 Reduce Extended Producer Responsibility (EPR) 
costs through eco-modulation

	 Build trust with tangible sustainability progress

Adopting the D4ACE guidelines 
now helps position you and your 
organisation ahead of the regulatory 
curve, minimises the risk of future 
non-compliance, and supports 
meeting recycled content and 
recycling rate targets.

 

 

  Critical legislative milestones ahead   

2025
	 Packaging and Packaging Waste Regularion 

(PPWR) enters into force

	 CEN design for recyclability standards established

2030
	 All packaging recyclable by design 

	 EPR fees linked to recyclability grades

	 Mandatory recycled content targets for all  
plastic packaging 

2035 
	 All packaging recycled at scale (55% recycling rate)

	 Only packaging with recyclability grades A–C 
allowed on market (grades D–E banned)

2027+
	 Delegated Acts on design for recycling and 

recyclability assessment



“Design is where the circular economy begins - if 

we don’t get it right at the start, we compromise 

everything that follows. This has always been an 

imperative for CEFLEX, and it is now ‘not optional’ 

in Europe. I am pleased we can share the insights and 

actions for flexible packaging broadly and transparently to help 

drive progress for everyone.” 
Graham Houlder, CEFLEX  
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Elements of a flexible packaging structure

A roadmap for legislation-ready 
packaging design

The 2025 ‘Designing for a Circular Economy’ 
update brings progress and precision to a body of 
knowledge co-created by the entire value-chain.

The guidance gives detailed insights for each 
material used in flexible packaging – with 
specific design considerations for collection, 
sorting and recycling to improve material 
circularity and help to ensure your packaging 
portfolio is aligned to EU regulations and CEN 
Design for Recyclability (DfR) criteria. 

Open access and  
transparent design 

By putting data and design recommendations 
in the public domain, CEFLEX aims to reduce 
duplication, build trust, and drive smarter 
packaging decisions.

In addition to technical guidelines and summary 
tables for PE, PP and PO, insights from two 
years of sortability and recyclability testing with 
laboratories, academics and industry across 
Europe are also free and available to download: 

	 NIR Classification – learn how near-infrared 
(NIR) systems identify and sort flexible 
packaging materials.

	 Eddy Current and Metal Detection – 
understand how aluminium foil, metallised 
layers and metallic inks are detected in 
sorting processes.

	 Size and Shape Sorting – focus on packaging 
formats and their influence on capture and 
recovery in sorting plants.

	 Mechanical Recyclability Testing – How 
flexible packaging materials were tested for 
real recycling performance, with data sheets 
per material.



The D4ACE Guidelines are updated regularly to reflect new materials, 
recycling technologies, and legislative requirements. They are 
intended to be shared widely, raising collective understanding and 
enabling joint action.

We encourage all actors in the flexible packaging value chain to:

1	 Review packaging portfolios using the guidance and 
online tools — early adopters have identified redesign 
opportunities for 20–40% of SKUs.

2	 Redesign towards mono-PE and mono-PP where 
possible which delivers improved sortability, 
recyclability and value.

3	 Collaborate with suppliers, converters, recyclers, and 
EPR schemes to ensure designs work in practice.

4	 Engage with related CEFLEX work on EPR, end 
markets, and legislative alignment to connect design 
improvements with systemic change.

5	 Act early to avoid last-minute redesigns and position 
ahead of 2030 compliance deadlines.

By combining better design with coordinated action on collection, 
sorting, recycling, EPR, and end markets, the industry can deliver 
packaging that protects products, meets regulatory requirements, 
and keeps valuable materials in circulation.

 Next steps - what to do

“The ‘Designing for a Circular Economy’ 
guidelines are more than just technical 
documents. Through our stakeholder 
community, design check tool, testing 

network and open-source reports, they 
provide a support system for the flexible 

packaging value chain - helping organisations prepare for 
regulatory requirements, reduce environmental impact, 
and deliver on their circular economy ambitions.” 

Liz Morrish, Design Lead, CEFLEX



The Circular Economy for Flexible 
Packaging (CEFLEX) initiative 
is a collaboration of over 180 
European companies, associations 
and organisations representing 
the entire value chain of flexible 
packaging. Together, we work 
to make all flexible packaging in 

Europe circular.

To make it happen, CEFLEX aims to  drive 
collaboration, innovation and implementation 
– equipping our stakeholders, decision-makers 
and targeted wider industry with the analysis and 
information required to accelerate progress.

Design is a fundamental part of this, but not 
only. The initiative also focuses on analysing 
infrastructure and systems, expanding end 
markets for recycled content, legislation and a 
sustainable business case. 

To learn more about the CEFLEX initiative consult 
ceflex.eu, ‘CEFLEX’ on LinkedIn and consider 
shaping the future of circular packaging by 
participating as a stakeholder.

 The CEFLEX initiative

CEFLEX teamed up with recyclability experts Recyda to provide an easy to use 
online service which allows users to check if a packaging design or specification 
adheres to the D4ACE guidelines. 

Users can either check an existing package, facilitate the R&D and design 
process, engage with other parts of the value chain or prepare for recyclability 
testing. Assessment covers all parts of the guidelines, including sortability and 
recyclability principles. It indicates if a specification or design is compatible, 
limited compatibility or not compatible with polyolefin-based mechanical 
recycling and users are also able to undertake assessments for multiple 
specifications or designs. 

The tool has been revised to reflect the latest guidelines updates and testing and 
will continue to consider the latest analysis and major legislative developments.

design-check.ceflex.eu

Helping designers, customers and suppliers 
accelerate sustainable design and innovation

Design Check tool 



ceflex.eu
guidelines@ceflex.eu
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