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▪ Harmonised Evaluation Protocols and Design 

Guidelines are essential

✓ Strengthens and gives credibility to the message;

✓ Provides for effective communication with 

stakeholders;

✓ Provides clear direction for design for recyclability 

policies within brands.

The importance of harmonised and 
scientific-based information



What does CIRCULARITY mean?
‘A circular economy is one that is restorative and regenerative by design and aims to keep products, 

components and materials at their highest utility and value at all times’ (MacArthur, 2015) 

There are cases where 
functionality requirements 
make certain packaging hard to 
be designed for closed-loop 
recycling systems. 

However, design choices 
leading to the longer multiple-
step cascaded recycling must 
be favoured.



What we need are data!

Design for Recycling 
Guidelines

RecyClass ToolRecyclability 
Evaluation 
Protocols

?

• Test on recycled product with 

and without innovation.

• Comparison of properties

• Technology/Product Approval

• The DfR Guidelines are transposed to the tool.

• The overall recyclability of the finished 

package can be assessed.

• Recyclability Self-Assessment

• Recyclability Expert-checked

• Recyclability Certification

? ?

??



RecyClass Testing Protocols

• Recyclability Protocol for PE films 

• Recyclability Protocol for HDPE containers

• Recyclability Protocol for PP containers

• Recyclability Protocol for PP films 

• Recyclability Protocol for PET bottles (EPBP)

• Recyclability Protocol for PET trays (Petcore Europe)

• Sorting Protocol for plastic packaging (to be released in June)

• Washing Procedure for film labels and adhesives (to be released in May)

• Washing Procedure for paper labels and adhesives (to be released in May)

“Packaging solutions and/or innovations covered by the Protocols include: resins, barrier materials, mineral 

fillers/additives, closure systems, liners, seals and valves, labels and sleeves, adhesives, and inks.”

All protocols are available publicly at 
https://recyclass.eu/recyclability-evaluation-
protocols/. Visit our website! 

https://recyclass.eu/recyclability-evaluation-protocols/


Recyclability Protocol for PE films

• Pre-treatment

Input: 10 kg innovation and 25 kg control 

samples

• Extrusion & pellet characterization

Input: 3 blends of control and innovation flakes

(with 0%, 0.25% and 50% of innovation)

• Conversion (50% dilution with virgin)

Input: 3 blends of control and innovation pellets

(with 0%, 12.5% and 25% of innovation)

Recyclability Evaluation Protocols are conducted by accredited 
laboratories. List available at  https://recyclass.eu/accredited-
laboratories/ Visit our website! 

https://recyclass.eu/accredited-laboratories/


Sorting is more than a NIR test! RecyClass Sorting Protocol

Main steps Main outputs



QT Procedures
The “Quick Test Procedures” describes 
the methodology that may be followed 
by the Applicant at a laboratory scale in 
order to determine if a specific 
packaging ingredient (for example 
adhesives, labels, inks, etc.) is 
compatible with recycling. 

QT procedures provide guidance on the 
tests methodology that shall be 
followed, including benchmark 
recommendations to guide the 
interpretation of the results.

QT procedures may be carried out by 
the Certification Bodies to assess 
packaging features during audits. 

Methodology diagram of the washing QT procedure for film labels applied on HDPE & PP containers



Design for Recycling 
Guidelines

RecyClass 
Tool

• Fact-based guidelines (Recyclability 

Evaluation Protocols)

• Give an overview of compatible and 

non-compatible packaging features

• Recyclability Self-Assessment

• RecyClass Team support

Recyclability Certification

How to claim recyclability in 3 steps?

• Recyclability Assessment by  

recognized Certification Bodies



Sortability

Recyclability (DfR)

End market: ability
in replacing virgin

plastic

Collection and local 
infrastructure





Thank you 
for your attention

fabrizio.digregorio@plasticsrecyclers.eu

www.recyclass.eu

mailto:fabrizio.digregorio@plasticsrecyclers.eu
http://www.recyclass.eu/


RecyClass Unwrapped:  Scientific testing with RecyClass - Protocols explained

Design protocol for sorting evaluation of household waste packaging

Date: 28/04/2021

NTCP: Freek van Rhijn, Project Manager 





Who?
The National Testcenter for Circular Plastics in Heerenveen was established in 2018 bridging the gap between 
industry and academia. NTCP is a not-for-profit organization that facilitates and accelerates the development 
of industrial sorting of different plastic streams from municipal (and in the future company) waste by 
providing industry-scale testing facilities, such as test and R&D platforms for sorting, detection and washing, 
and expertise, through innovation programs open to market.



The volume of plastic recycling should increase. Our objective is to work towards complete reuse of plastic 
streams from household (and company) waste to be applied for the originally intended use (i.e. packaging to 
packaging), decreasing downcycling of (potentially) valuable streams focusing on sorting and washing. We 
will do this by means of testing and facilitating the development and innovation within the complete 
valuechain. Sorting and washing are key conditions for the different recycling routes (mechanical and 
chemical recycling)

Why?

Source: Ellen McArthur

foundation

dispose collect                        sort wash

Mechanical recycling

Chemical recycling



• Controlled sorting tests using real waste streams, preparation of sample streams for recycling tests
• Optimising the sorting processes of existing facilities or equipment
• Facilitate technology development
• Structured data collection, storage, analysis and reporting
• Joint research programmes and contract research 

What?



Why? standardized sorting protocols

“Alignment of package evaluation to a standard which deliver repetitive results!”

“Elimination of variability (or know where the differences are)”

“Strong basis to start improvement loop”

“Aligned to industry standard”

“Make sure to compare apples to apples!”



Close collaboration Data driven Pragmatic

Controlled environment Package evaluation & feedback Industry standard 

How? standardized sorting protocols







Dosing unit

Robot

Optical sorter with
vis and non-ferro

Ballistic separator

Windshifter
Screen

Magnet



1: Sample preparation (representative of being used, disposed and collected entering the recycling loop)

- Standardized protocol to determine product left over  (RECYCLASS)
- Standard Contamination and Compression protocol (NTCP powered by KIDV)

2: Test protocol alignment
Use the standardized NTCP sorting process protocol 

3: Protocol set up
Sorting evaluation over complete sorting process as individual sorting steps.

4: Industry standard
The material will be fed into the line and then looped imitating an industrial plant which runs on a throughput of 
2Tkg/hr throughput. This is a calculated throughput based on the conveyor speeds and dimensions.

Important elements of sorting protocol



Protocol set up: Sample selection based on CIRCPACK data

 Output stream Circpack code Package description Photo 
1. Flexibles 20002268 Lovilio Mozzarella - 200 g  

2. Mix 8710448691693 Mayonaise - Remia - 500 ml 

 

3. PP 20047559 Yogurt Milbona 

 

4. PE 4027400568004 Hela ketchup bottle - 800mL 

 
5. PET 8714100871898 Unilever - Lipton - Ice Tea - 500mL 

 

 



Samples are prepared by the NTCP standard contamination and compression protocol.
Samples are contaminated by its own product and the use of a mix of other material (mainly 
organics) retrieved from a waste handler. By mixing and duration a representative sample is 
created compared with packages you can find at a waste handler after use and disposal 
process. After contamination, the samples are compressed by a modified compressor 
reflecting the reality after being compressed inside a waste truck.

Sample Preparation



Source separated house hold waste

Individual step Overall

0,0% 100,0%

0,0% 100,0%

0,0% 100,0%

0,0% 100,0%

0,0% 100,0%

0,0% 100,0%

100,0%

Individual step Overall

0,0% 100,0%

0,0% 100,0%

84,0% 84,0%

0,0% 16,0%

82,0% 13,1%

2,9%

Package Evaluat ion:

HELA  curry bo t t le

Summary & Conclusion: 
100% of all bottles are ending up in the 

3D stream which is fed to the Optical 

sorter cascade. The bottle is easy 

detected and classified as PE by the 

Optical sorter NIR.

84,0% of the bottles are ending up in 

the PE stream (Correct stream), 13,1% in 

the Mix plastic stream and 2,9% in the 

residu stream. 

84,0% and 82,0 Optical Sorter efficiency 

during the PE and Mix plastic step can 

be explained by mis shooting due to 

rolling of the bottle between detection 

and sorting and bottles that were 

covered by other material during 

detection.

Please note: During this experiment the 

bottles were emptied to a max of 10% 

residu left inside the bottle. If this 

residu increases the sorting efficiency 

could drop significantly.

<40mm Residue

Lights (foil)

Ferro

2D Fraction

3D Fraction

(+) :Beverage carton like 

material 

(+): Non ferro material Option !

(+): PP 2D

(-): PE 2D

(+): PET

(+):

PP

(+): PE

(+): PS, 

PVC

(-): Residu

(+): MIX



NTCP: Optical Sorter Package evaluation



Next steps:

• Define RECYCLASS acceptance criteria
• Advice to find a upper/lower limit on sorting outcome by setting testing to reflect 

all different industrial sorting centres.
• Consumer disposal process should be part of sample preparation process( product 

residue can have a huge influence on sorting process)
• NTCP Sorting trials will consist of:

• Consumer disposal process
• Compression and Contamination protocol
• Optical Sorter package evaluation
• Sorting trial
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The role of protocols 
in product 
development
April 2021
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We are a global manufacturer of self adhesive labels and packaging solutions and are providing a substantial
amount of labels all over Europe via printing companies and label converters to customers in every major industry.

Material science is in our DNA - we do not just produce self adhesive labels - we also invest in research and design.

Corporate headquarters in

Glendale, California

Number of employees worldwide 

More than 30,000
Fortune rank as of

the end of 2019

427

Operations in more than

50 countries

Sales in 2019

$7.1 billion 

Who We Are
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Label and Graphic 
Materials

● Label and Packaging 
Materials

● Graphics Solutions
● Reflective Solutions

$4.7 bil.
Retail Branding and
Information Solutions

● Tickets, Tags, Labels, and 
Embellishments for Retail 
Apparel

● Radio-Frequency Identification
● Printer Solutions

$1.7 bil.

Industrial and
Healthcare Materials

● Performance Tapes
● Adhesives
● Fastener Solutions
● Medical Solutions

$674 mil.
7 R&D Centers and
400+ Scientists

● Netherlands
● Switzerland
● United States of America (2)
● Brazil
● China
● India

Global Coverage

Our Businesses at a Glance  |  2019 Sales
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Industry Associations

NGO Cooperation

Supplier paper/film
Supplies face stock and 

backing liner

Avery Dennison
Brings together top coat, face, 
adhesive and liner for the label 

construction 

Converter
Printing and die cutting

End user
Applies the label to 

the container

Consumer
Enjoys a fit-for-purpose 

readable label

Barron’s top 100 
sustainable companies

Where is Avery Dennison active
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Input Market requirement

GUIDELINES

Marketing/Product management

R&D

End user

Solution Available

No available solution

Development

Product

Certification

Converter
Printing and die cutting

End user
Applies the label 
to the container

Consumer
Enjoys a fit-for-purpose 

readable label

New Product Development
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Protocols - Quick tests 
● Guidelines need to be taken into account
● Protocols are important for R&D:

○ Development and Validation of prototypes
○ “Easy” and quick to perform - represent performance in 

industrial process
○ Use of standard laboratory equipment
○ Relative small amount of prototype

Protocols/Methodology - Certification
● Used at pilot testing/independent certified institutes
● Require specialised equipment
● Reflect the industrial process and evaluated the output

Use of Protocols
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Harmonisation 
● Providing clarity to customers
● Reducing time to market
● Reducing costs of certification

Guidelines
● Build Framework
● Customer education

○ Label design
○ Sorting
○ Ecodesign

Protocols/Methodology
● Used in product development
● Providing clarity to industry
● Easy Accessible

Harmonisation



The role of protocols in product development - Avery Dennison, April 2021 8© 2020 Avery Dennison Corporation. All rights reserved. Avery Dennison and all other Avery Dennison brands, product names and codes are trademarks of Avery Dennison Corporation. All other brands or product names are trademarks 
of their respective owners. Fortune 500® is a trademark of Time, Inc. Branding and other information on any samples depicted is fictitious. Any resemblance to actual names is purely coincidental.

Thank you



Questions & Answers session

Use the Q&A box in the top-right 
corner of your screen



Thank you for participating!

Next webinars:
26 May 2021: Plastic packaging decorations
23 June 2021: Recyclability of personal care packaging

We kindly ask you to fill in the webinar evaluation form.

https://forms.office.com/Pages/ResponsePage.aspx?id=9gGxK5XjDkK8egzqgyAZGQbuftWvGhNLghlIVI42h25UMjc5Q1pGMzVaRkxOTlNCSUVKOTZUUE9OTC4u&wdLOR=c5E19FDE8-7004-48E9-9362-C88BE6011A0E
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