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The circular economy has become a central strategy for achieving cleaner production and 
sustainable development. However, closing material and water cycles — through recycling, reuse, 
remanufacturing, and water recovery — always requires energy. This keynote argues that energy 
efficiency and systematic energy management are the missing link that makes circularity truly 
viable, both environmentally and economically. 

The presentation will address the following topics: The circular economy and its role in the 
Water–Energy–Material Nexus.  Why circular strategies are energy-dependent: the energy cost 
of closing material and water loops.  Energy efficiency as a necessary enabler of the circular 
economy.  Systematic energy management under ISO 50001 as the framework to ensure 
continuous improvement of energy performance in circular processes. Practical cases and 
examples illustrate the integration of energy management into circular economy initiatives. 
Implications for research, industry, and policy toward a sustainable and cleaner future 


