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The awareness of the nexus between decarbonization to combat climate change and the shortage of 
critical raw materials is gaining ground in the public debate. Circular economy is often invoked as a 
remedy for resource scarcity, as waste is reduced through recycling of end-of-life products. However, a 
simple analysis based on chemical engineering principles demonstrates how the recycling's ability to 
replace virgin materials is seriously compromised by the growth of material stocks in use. This 
analysis, exemplified across various materials considering their respective product lifetimes, 
underscores the complexity of sustainable resource management in a growing economy. 


