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We can’t have a circular economy without the 4th industrial revolution

We can’t have a socially useful and sustainable 4th industrial revolution 
without advancing the circular economy
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GSTIC 2018:
• Advanced Sorting and Characterisation
• Virtual Product Chains
• Mapping Urban Metabolism

The necessary digital technologies exist. The challenge is to make 
them available and integrate them 

into the systemic approach that leads to sustainability.
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Digital twining is a key concept to develop at product level. 
Products can have a digital replica to study their behaviour through
the circular material chain.

The young generation will be driving the global transformation

in the next 20 years
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Regional differences exist between continents. We need to
build an exchange of experience to learn from each other. 

Circular economy is a systemic solution. 
Besides technologies, it needs innovative entreprises, involvement of research institutes, 
a stimulating policy environment and access to finance. 
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• International Organisations – dialogue

• Technologies
• Advanced Sorting and Characterisation
• Virtual Product Chains
• Mapping Urban Metabolism

• Companies – start-ups – research – young people
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Taking a closer look:
Advanced Sorting and Characterisation

Apple, TOMRA, Recycleye, VITO
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Using a different lense:
Virtual Product Chains

Circularise, IBM, BAM, GiZ, TNO and RecyCall
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Bringing the elements together:
Mapping Urban Metabolism

UNEP IRP, EPEA, UN-Habitat, MIT, Ellen McArthur Foundation
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• Conclusions
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• An international dialogue is necessary to ensure that a circular 
economy does not create a group of closed local economies, but 
rather becomes a global system of various economies 
collaborating.

• We need to strengthen the contacts between digital and circular 
economy experts. We must showcase the opportunities of 
blockchain, internet of things, artificial intelligence, big data, 
product identification, collaborative platforms,… and develop 
common approaches.
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• the use of combined detection systems and machine learning to 
allow for high-quality and high-throughput characterisation of 
mixed material flows

• The combination of smart characterisation and automated sorting 
is opening up new possibilities for the production of high-quality 
materials for recycling, remanufacturing and re-use. 

• Innovative sorting and characterisation technologies are developed 
at pre-industrial scale and provide a new basis for closing material 
loops
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• We are increasing the ability to monitor the life cycles of materials 
and products to enable the redirection of materials into their 
optimal route. Digital twins are used to model and optimise
production systems. Their application has been demonstrated for 
construction materials and is being explored for other material 
types.

• Blockchain technology can develop a track record for products and 
their parts, providing insights in view of their repair and re-use, or 
recovery of their parts. If we couple the blockchain information 
with the physical materials, this provides the necessary 
information flow to build a circular economy. 
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• Cities play a central role in developing these material flows and 
management systems. Materials for new projects will be sourced 
from existing stocks and flows, while local re-use and recycling will 
be stimulated. Several elements to allow for such a system are in 
place. There is, however, a need to bring these elements together 
and structure them into a functioning complex system. 
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