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Biological materials are biodegradable in nature. Consequently, it is harder to preserve their 

material value. Recycling these materials to its original form is difficult. Hence the material is cascaded 

down in its application. Cascading use implies a system in which biomass progresses through a series 

of uses before finally being burned to recover energy. The aim is to preserve the material quality and 

prioritize the use based on the maximum added value that can potentially be generated from it. For 

instance, sawn wood should preferably be used for building, furniture and other products with a long 

life span, while bioenergy should be derived from the use of wood residues. However, identifying the 

best valorisation routes requires appropriate measurement and monitoring tools to quantify the degree 

of cascading, which is still lacking. 

Statistical entropy analysis (SEA) has been put forward as a method to quantify resource quality. 

This could be a powerful tool to assess cascading use. SEA measures the concentration of material along 

its life cycle and determines the efficiency of a system based on its ability to concentrate or dilute a 

substance. The concentration of material has been proposed as a proxy for quality; the higher the 

concentration of a material, the higher is its availability, and hence the higher would be its 

recoverability and recyclability. However, in the case of biological material, in particular wood, along 

with concentration product-size dictates the quality. Product-size is not considered in the traditional 

SEA methodologies, which limits its applicability to the biological material. The goal of this study is to 

adapt the SEA methodology to incorporate physical dimensionality. The adapted method, 

demonstrated by comparing different wood cascading scenarios in Flanders (Belgium), reveals 

valuable information about key drivers of quality loss in the value chain and identifies hotspots for 

improvement. 
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