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Recent research has brought attention to several limitations of anaerobic digestion (AD), making innovation 

essential for sustainable biogas and biomethane generation. These challenges stem both from inherent limitations 

of the AD process and from issues linked to feedstock supply, logistics, and the management of outputs such as 

biogas and digestate. While several of these concerns are long-recognized, new ones are emerging as European 

energy and waste-management policies evolve, developments further intensified by geopolitical factors, including 

the ongoing conflict in Ukraine (Adams & McManus, 2023). 

Beyond traditional incineration, gasification (GF) offers notable advantages, including suitability for smaller-scale 

applications and the production of syngas. When used in power-generation units, syngas enables more efficient 

energy recovery than direct combustion and can also be upgraded into fuels such as biomethane. GF additionally 

produces biochar as a valuable solid by-product. Despite these benefits, GF like AD faces several limitations that 

restrict its performance and have significantly slowed its broader commercial adoption (Aguado et al., 2023). 

The LIFE-W2B project demonstrates an innovative and integrated approach for the sustainable valorisation of 

diverse organic waste streams through a combined system of solar drying, AD and GF, enhanced by biochar 

production and its subsequent addition to the AD process. This novel configuration aims to overcome the 

limitations of each individual technology, maximize resource recovery, and enable the production of high-quality 

biomethane and nutrient-rich biochar with a strongly positive environmental footprint. The project will design, 

construct, and operate a pilot-scale demonstration facility capable of treating up to 1,000 tonnes of biowaste per 

year over a continuous 24-month operational period, serving as a proof of concept for large-scale deployment. 

Comprehensive environmental and techno-economic assessments will quantify the system’s performance, with 

preliminary results indicating a net CO₂ balance of −5.5 t CO₂/year, excluding additional avoided emissions from 

landfill diversion. At full capacity (1,070 t/year), the W2B system becomes a net carbon sink of approximately 5 

kg CO₂-eq per tonne of biowaste, outperforming conventional treatment routes. The combined effect corresponds 

to offsetting emissions equivalent to nearly three passenger cars annually, rising to over 1,500 cars when avoided 

landfill emissions are included. Ultimately, LIFE-W2B aims to validate the commercial potential of this integrated 

waste-to-biomethane framework, providing a scalable model for renewable energy generation, circular 

bioeconomy development, and climate change mitigation across Europe. 
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