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Abstract 

"Circular thinking" premised, cognitive production systems can play a crucial role in accelerating the transition to a 
circular economy. Using advanced technologies such as data analytics, machine learning and artificial intelligence, 
these systems can enable more efficient use of resources and identify bottlenecks, optimise processes and reduce 
material consumption. They also enable precise product lifecycle management by using sensors and IoT devices to 
monitor products, improve their traceability and plan repair, reuse or recycling at the end of their useful life. 
Cognitive manufacturing systems can support quality control and improvement by detecting and correcting defects 
early, resulting in less scrap and waste. They also contribute to resource recovery and recycling by identifying and 
sorting valuable materials from recovered products. By predicting demand more accurately and optimising 
production planning, they reduce overproduction and excess inventory, making more efficient use of resources and 
eliminating waste. Cognitive production systems can bring about the development of innovative value cycles by 
identifying potential for improvement and helping companies develop sustainable solutions to accelerate the 
transition to a circular economy. 
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