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Statistical entropy is applied to assess various treatment technologies in waste management. It 

measures the effect of a treatment on waste flows, and thus the mixing/concentrating of materials and 

substances. The stronger the mixing, the higher is the produced statistical entropy (which is in 

accordance to the law of thermodynamics), and vice versa. For example, recyclers aim to generate 

outputs of concentrated target materials out of a mixed waste input, which corresponds to a statistical 

entropy decrease. The recycling effectiveness increases, the lower the statistical entropy is. Besides 

assessment of processes, statistical entropy can also be used to assess individual products and their 

material distribution respectively. Thus, complex products that consist of manifold materials show an 

increased material distribution/mixing, which again translates into high statistical entropy. As 

recycling efforts increase, the more complex products are, it seems feasible to assess the product 

inherent recyclability by statistical entropy. The lower the statistical entropy of the product, the higher 

is the recyclability. Because material concentrations can vary substantially within the different product 

components, information on the product structure needs to be considered too. Thus, the developed 

statistical entropy approach bases on material concentrations and information on the product assembly. 

To demonstrate the new application of statistical entropy, a case study is presented in which the 

recyclability of a typical smartphone is evaluated. The results show that statistical entropy is an 

appropriate metric to describe the recyclability of products and enables important insights in the design 

of products. It could act as a planning tool for product designers and manufacturers to promote 

products of higher recyclability. Further, the new statistical entropy approach could be of relevance for 

the implementation of the European Union’s Circular Economy Package. 
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