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Fraunhofer IZM - Environmental and Reliability Engineering

Life Cycle-, Eco-Assessment,
EcoDesign

Resource Efficiency, Circular 
Economy, Obsolescence

Failure mechanisms, Lifetime 
Modelling, Material 

Characterization

Reliability Requirements,
Accelerated Test Methods

Developing sustainable and circular products & processes 
through systematic assessment methodologies



Policy Background



Assessment of voluntary pledges

From virgin plastics demand to recycled plastics demand

Source: European Commission, Assessment report of the voluntary pledges under Annex III of the European Strategy for Plastics in a Circular Economy, 2019
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CloseWEEE

Challenge: 

Develop a cost effective, high-gloss 

piano black ABS with comparable 

mechanical properties as virgin.

Mechanical 
recycling CreaSolv®

Sensor 
sorting

Recycled ABS coming from different 
sources with different separation 

technologies:

Virgin ABS

Dec 2014 to Nov 2018
Funding: € 5.9 million, 
supported by Horizon 2020
Consortium: 12 partners from 7 countries 

CloseWEEE has received funding from the European Union’s Horizon 
2020 research and innovation programme under grant agreement No 
641747



PolyCE

June 2017 to May 2021
Funding: € 8.3 million, supported by Horizon 2020 
Consortium: 20 Partners (11 countries)

Main objective: Increase the uptake of 

recycled plastics in new electric and 

electronic devices.



INCREACE

INCREACE kick-off| Berlin| 5-6 July 2022

INCREACE has received funding from the European Union’s Horizon 
Europe research and innovation programme under grant agreement 
No 101058487

June 2022 to May 2026
Funding: € 7.2 million, supported by Horizon Europe
Consortium: 17 partners

Main objective: Enable an increased uptake 

of recycled plastics in added value products 

through innovative and systemic solutions 

along the entire recycled plastics value chain.



World of 
development

World of 
resource recovery

Closing the gap requires switching from linear thinking…

Product design

Moulding

Production Usage

End of life

Collection

Pre-treatment

Shredding

Sorting

Compounding

Gate B  

Design 
from
Recycling

Gate A  

Design 
for

Recycling

B A

…to improve material 
re-use here? Quality 
and Quantity

What should 
we get here…

…to be able to 
implement 
here?

What should 
we do here…

to circular thinking



With 80+
experts we 
innovate 
products 
everyday 



Fully equipped in-house 
toolshop for prototyping, 
pilot moulds, testing and 
small series production



World of 
development

World of 
Resource recovery
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Get to work!
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Gate B: Design from Recycling
A quick fix!

- Processing

- Visual

- Mechanical

- Chemical

- Processing

- Visual

- Mechanical

- Chemical

?

Virgin grade Recycled grade

≠
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Gate B: Design from Recycling

6. Mass production

5. Product assembly

4. Large moulding trial

3. Property testing & Pilot moulding

2. Material selection

1. Roadmapping & Scoping

Level 1

Level 2

Level 3

Level 4

C
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m
p
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x
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y

Time to implementation



rPlastics in high-end products

Lid cover
top part and lever in recycled PC in 
Nougat colour with speckle effect for 
aesthetic imperfection appearance

Lid / Housing / Base plate
in recycled ABS from post-consumer 
plastic in high gloss Deep Black colour

Buttons / front cover / Lid window
buttons and front cover from recycled 
black post-consumer ABS

Side panels
In recycled ABS from post-
consumer plastic in high gloss 
Deep black colour. With a 
subtle print

Other parts
In recycled PC from post-
industrial plastic.

New product…based on r-plastics knowledgeExisting product…to learn apply r-plastics



Gate A: 
Design for Recycling



Different product, different category



E-waste recycling process
Category 5: Small appliances
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E-waste recycling process
Category 5: Small appliances

Non-target 
plastic

Leftover metals & 
organic materials

Non-ferro metalsFerro metalsLarge PCBAsRemove hazardous
Components
e.g. batteries

Remove pollutants 
e.g. wood, 

cardboard, foils

P
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H
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Crack open
Value 

recovery
Rough 

shredding
Separation: 

Magnetic

Plastic 
sorting + 
upgrade

Fine 
shredding

Cables
Loose metals
e.g. motors

Non-target 
plastic

foils

Copper

Separation: 
Density

Separation: 
Eddy current

+ air flow

Separation: 
Optical
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Plastic

PET foil

Grey ‘ pulp’ Light guide

Undefined 
dust

Dome 
sheet

Combined 
parts

Standard keyboard
after initial shredding
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Screws stuck 

Combined parts

Foam pads

Labels

Silicon stuck



World of 
development

World of 
waste recovery

Product design

Moulding

Production Usage

End of life

Collection

Pre-treatment

Shredding

Sorting

Compounding

Gate B  

Design 
from
Recycling

Gate A  

Design 
for

Recycling

B A

Designing for Recycling = closing the gap



Guidelines


