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AS WE ARE TALKING ABOUT 
GREEN STUFF…



JUST FYI…



IMPACTS OF THE DIGITALIZATION & AI



REMANUFACTURING



DEFINITION

• Remanufacturing is an industrial process that
restores cores (e.g., used, discarded, or broken
products) to like-new condition (Lund, 1984)

• Remanufacturing is a concept within circular economy



WHY REMANUFACTURING IS GOOD BUSINESS

• We have a problem of resources and of waste

• Remanufacturing is one possible solution



WHY REMANUFACTURING IS GOOD BUSINESS

• And it can indeed become a good business!

• The estimated market for remanufacturing is 90 billion euros in 
2030

• For instance, a smartphone has a material value of approximately 
1-3 euros when it is reused/recycled (after its end-of-life)
If you repair it instead and sell it again, it has a value of anywhere 
between 130-1.300 euros

• Only 1.9 percent of the total value of production in the EU in 
2015 came from remanufacturing



GREAT POTENTIAL FOR REMANUFACTURING

• Electronics and household appliances

• Stove, dishwasher, oven (Elretur, Ragn-Sells)

• Computers, smartphones, headphones (Refurb, Tier1Asset, B&O)

• Battery and components dedicated to transport

• Car battery (Lithium balance)

• Gear box

• Brake Caliper (Budweg, since 2008)

• Furniture

• Desk chair, desk, table, shelves (3R Kontor)

• Machine industry

• Robots (Universal Robots)

• Companies manufacturing industrial electronics, motors and production machinery (Danfoss, Grundfos, Nilfisk)

• Wind turbine manufacturers and wind turbine components (KK Wind Solutions, Linkun, Vestas)



IT IS NOT ”THE” SOLUTION

• Scaling up is rare and requires large investments
It is still less expensive to produce new “stuff” than to repair, reuse and recycle

• Difficult challenges: higher variability of inputs, hard to quality-check, very different working "conditions“

• If one wants to collect and resell (something), the network and the supply chain need to be ready

• Implementing remanufacturing requires collaboration, change and new business models

• Remanufacturing is not the best way to become more environmentally sustainable
The solution is largely to produce & consume far less



AI FOR REMANUFACTURING



AI FOR REMANUFACTURING

Manufacturers are increasingly turning to AI solutions (ML, DL) to analyze data, cope with high variability, 
and support decision-making

• Detection & recognition of objects

• Defect detection

• Predictive maintenance

• Energy management

• Operation checking (screw driving process for instance)

• Path management for autonomous robots

• Eventually self learning robots

• Operator decision-making support



USE CASE – TIER1ASSET



USE CASE – RAGN-SELLS



USE CASE – SHOP4CF

Business Ecosystem
Community Building

https://spaces.fundingbox.com/c/shop4cf

https://ramp.eu

https://spaces.fundingbox.com/c/shop4cf
https://ramp.eu/


AI FOR REMANUFACTURING

• Yes, implementing remanufacturing processes is a bit 
greener…

• … and can be even greener if we implement AI 
algorithms the “right” way 

• Greener AI means:

• Think carefully the data you need and then, install the 
sensors to acquire the data

• Switch from model-centric to data-centric approach

• Make it simple, do not overfit

• Choose your hardware wisely

• If you use cloud-based implementation, choose where you 
train your models and store your data

• Keep track of your CO2-equivalent emissions (with LCAs and 
many other online and open-source tools)



THANK YOU & LET’S KEEP IN TOUCH!

Francois Picard
Software engineer – Vision & AI
Danish Technological Institute
fpi@teknologisk.dk

• CL4-2024-TT-01-05: Technologies/solutions to support circularity for manufacturing – 07/02/24
• CL4-2024-RESILIENCE-01-41: 'Innovate to transform' support for SME's sustainability transition – 07/02/24
• CL6-CircBio-02-3-two-stage: Increasing the circularity in electronics value chains – 22/02/24
• CL6-CircBio-02-1-two-stage: Circular solutions for textile value chains through innovative sorting, recycling, and 

design for recycling – 22/02/24
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