
Introduction 
Together with industrial experts, we 
created a roadmap for Circular Plastics. 
This visual represents the needed steps 
towards a future with circular plastics. 
Via this medium, we would like to show 
a representation of how this path would 
look like.  

You can navigate through this document 
by clicking on the arrows below or by 
directly clicking on the green buttons. 
These green buttons will directly 
navigate you to the specific subject you 
clicked on. 
 
Throughout the document you can find 
purple icons. These indicate the key 
elements that need our focus to make 
circular plastics possible.  



Urgency 
What is the urgency of achieving circular 
plastics? Currently there is lots of litter, 
landfills, incineration and almost no 
recycling. 
 
From the 9200 million tons of plastic 
waste that has been manufactured until 
2017, only 6,5% is recycled, 10% is 
incinerated, and a whopping 54% is 
landfilled which results into 5-13 million 
tons that are now in the ocean [source]. 

As a society we want to reduce CO2 
emissions, and want to be resource 
efficient. So industry, governments and 
researchers have to work together to 
come up with relevant and realistic 
technologies and ways of working. This is 
why CPI is active in combining forces and 
start this together with industry and 
knowledge institutes. 

https://www.plasticsoupfoundation.org/en/plastic-facts-and-figures/


Ideal state 2050 
So what is our ultimate goal? We 
imagine a future with minimized 
incineration, no landfill and no litter. 
There is extended producer 
responsibility for recycling, plastic 
products that are made with recycling in 
mind and harmonisation of the material 
streams and recycling processes. Data 
monitoring of value chains is fully 
implemented based on safe and 
objective data sharing.  

In each step of the value chain we 
consider the previous and upcoming 
steps, where we share ownership on the 
waste streams and ways of recycling.  



Solution: Circular plastics 
How are we going to get there?  
We need to change from a linear 
approach to a circular approach. This 
means that traditional business models 
will have to change. And that we have to 
focus on the recycling function, next to 
the use function of plastic materials. This 
requires a different mind-set, with a first 
emphasis on the design for recycling of 
materials and products, and developing 
knowledge and competences in new 
sorting and recycling technologies 
towards standardized recycled materials.



Production 
Design for recycling as well as from 
recycling must deliver plastic products 
that can be recycled over and over. This 
means that the chemistry between 
polymer matrix and the additives/ 
colourants/stabilizers etc. must change 
and that, after use, specific processes 
must be developed to release these 
additives from the plastic matrix so they 
can be recovered. This needs bright ideas 
from bright minds and dedicated 
collaboration. 

Interested in the most urgent points of 
action? 
Click here: 

Priority 1 Design for Recycling



Priority 1 Design for/from Recycling 

- Modelling and linking recyclate quality 
with design for various value chains: 

- Packaging plastics 
- Textile plastics 
- Automotive 
- Household appliance 
- Rubber (tyres) 
- Composites 
- Industrial (B2B) 
- Building/construction 

- Define the main interfering substances 
for the various value chains and address 
ways to eliminate those through sorting 
and /or processing 

- What are the needed design rules and 
processes that have to be implemented/
used to be compliant to (new) legislation 
(for the various value chains and 
applications) 

- Modelling multi-layer mono-polymer 
process design and functionality for 
various value chains/applications 

- Stability of products/applications when 
multiple recycling loops are implemented  



Usage 
After production, plastic products are 
widely scattered in the market, and can 
end up in endless types of products with 
different characteristics.  

After use, these plastic products are 
collected.  
In the future, the ideal state would be to 
have public-private EPR organizations 
that organize and cover an entire value 
chain and optimize the recycling in that 
chain. 
Therefore, system analysis and the 
implementation of sophisticated data 
management systems feeding the 
system analysis are needed where all 
players in all steps are involved. 



Sorting & washing 
What type of new sorting and 
characterization technology needs to be 
developed for efficient sorting towards 
(future) feedstock streams for 
mechanical, chemical and 
thermochemical recycling will be defined 
by the newly designed plastic products. 
Therefore, detailed design for recycling 
guidelines that give input into collection 
and sorting models, including effective 
grinding and washing procedures, 
assessing multiple future scenarios, will 
be instrumental to come up with realistic 
and cost efficient feedstock streams. 
Realistic testing and development of 
relevant technology will be needed to 
validate the model and to design realistic 
(and dedicated) sorting units, producing 
the relevant feedstock streams for the 
various reprocessing options.  

Interested in the most urgent points of 
action? 
Click here: Priority 3 Sorting



Priority 3 Sorting 

- Assessment of needed 
characterization and sorting 
techniques for optimized sorting 
for the various value chains 

- Implementing factors and 
data related to new sorting 
and washing techniques into 
the D4C model for various value 
chains 

- Mechatronic development of 
sorting: flexible and modular 
process design with AI and 
machine learning for various value 
chains 

- Development of an expert system 
that integrates analytical and 
context data to forecast recyclate 
value (for various value chains) 

- Microplastics formation in sorting/
washing will become an issue; 
assessment of issues and 
mitigation actions 



Recycling 
Dedicated feedstocks will be needed for 
the various reprocessing steps. Further 
sorting and/or pre-treatment using 
specific washing or dissolution strategies 
of the feedstocks may be necessary to 
prepare the right feedstock for 
reprocessing.  
Next level extrusion, with integrated 
degassing and/or dissolution of additives 
and colourants needs to be further 
developed for mechanical recycling. 
Different types of solvolysis strategies 
will be needed, where effective recovery 
of solvent together with efficient 
separation of "other" materials should 
deliver clean streams of recycled 
material.  
Pyrolysis in combination with thermal 
catalytics and advanced separation must 
deliver naphtha oil with high content of 
monomers for polymer catalysis  

Interested in the most urgent points of 
action? 
Click here: 

Priority Chemical 
recycling 
Priority 4 Mechanical 
recycling 



Priority 2 Chemical Recycling 

- A multipurpose platform for 
process monitoring in chemical 
recycling technologies  

- Efficient and effective separation 
techniques to deliver clean 
recyclates  

- Optimize the efficiency of pre-
treatment technologies  

- Develop recycled material for 
multi-loop recycling  

- Depolymerisation principles for 
composites to preserve fibres 



Priority 4 Mechanical recycling 

- A multipurpose platform for 
process monitoring in mechanical 
recycling technologies  

- New and cheap in-line separation 
techniques for various types of 
mechanical recycling processes 
(film extrusion, injection 
moulding, blow moulding, pipe/
profile extrusion)  

- Deliver recycled material 
for multi-loop recycling 

- Dissolution techniques for 
composites to preserve fibres 



Challenges & Influences 
The technical challenges we want to 
solve have a direct relation with 
influences beyond our reach that may 
hamper our advancement. These 
include: the role of the consumer in 
buying and discarding plastic products, 
the development of the value chain in 
relation to EPR, and the development in 
relation to regulations (Chemicals;ECHA, 
Food contact materials; EFSA)  

In our projects we will try to build in the 
relation of the technical challenges with 
the "other" challenges as much as 
possible. 



Harmonisation and stakeholders 
Towards 2050 (inter-)national legislative 
obligations, plastic harmonization 
requirements and ownership of waste 
streams provided by the extended 
producer responsibility (EPR) should give 
clarity on the direction of circular 
plastics.  

These are developments that take place 
outside the Circular Plastics Initiative, 
but are nevertheless attention points in 
our future collaborative projects.  



Recap of priorities 
Based on the work of CPI, in 2050 we 
aim to have contributed to 
demonstrators at the various plastic 
recycling chains like plastic packaging, 
synthetic textiles, building materials, 
automotive, coatings and composites.  
 

Interested in the most urgent points of 
action? 
Click here: 

Priority 1 Design for recycling 

Priority 2 Chemical recycling 

Priority 3 Sorting techniques 

Priority 4 Mechanical recycling 


