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Abstract 
Sustainable bioenergy production and waste management play important roles in achieving Climate 
Action and Sustainable Cities and Communities as part of the United Nations Sustainable Development 
Goals. Environmental footprints of associated energy and environmental systems and developments 
are one of the key criteria that have been commonly incorporated for their optimal design. 
This talk will cover some of our recent environmental impact assessment studies on bioenergy 
production and waste management in the UK. Some of considered technologies include gasification, 
anaerobic digestion (or co-digestion), and transesterification, and related feedstocks include municipal 
solid waste, food waste, cow slurry, and rapeseed oil [1-4]. The aim of the research is to initiate mapping 
the range of possibilities of bioenergy production/waste management in facilitating UK’s action in 
achieving clean and low-carbon production.   
Environmental footprint assessment is often plagued by lack of reliable data input. Machine learning 
methods can be used to mitigate the issue/challenge e.g., by supplying reliable process production 
prediction [5]. This talk will also cover some of our recent effort of developing machine learning-based 
models for more accurate, flexible environmental impact assessment. Our models for predicting 
gasification, pyrolysis and anaerobic digestion production will be introduced [6-8]. The application of 
machine learning modelling for the life cycle assessment of an integrated anaerobic digestion-heat 
pump development will be presented [9]. 
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