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Abstract of the doctoral research 

Bio-based fertilisers (BBFs) support the European Union’s objectives for circularity, 
reduced dependence on finite resources, and more sustainable nutrient use. Products 
derived from organic waste such as struvite, biochar, and ash-based fertilisers can 
achieve agronomic performance comparable to conventional fertilisers while reducing 
environmental impacts. Despite this potential, their widespread adoption remains 
limited due to regulatory complexity, market uncertainty, and technological and logistical 
constraints. This dissertation examines the conditions required to integrate BBFs into 
established and competitive nutrient markets through a multidisciplinary approach. By 
combining behavioural analysis, techno-economic assessment, and spatial and policy 
modelling, it demonstrates that farmer adoption is shaped not only by economic 
considerations but also by environmental perceptions and social influences. Although 
nutrient recovery technologies can be economically viable under specific conditions, 
coordinated technological innovation, supportive policy frameworks, and targeted 
market incentives are essential to scaling circular fertilisation practices across Europe. 
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