
Biomass and bioenergy: a vital component of 
the UK’s green economy?

We work with academia, industry, government and societal stakeholders 

to develop sustainable bioenergy systems that support the UK’s 

transition to an affordable, resilient, low-carbon energy future.

Patricia Thornley, Mirjam Röder & Dan Taylor - Aston University
Andrew Welfle – University of Manchester

, 



Role of bioenergy in UK decarbonisation to date

https://www.gov.uk/government/statistics/digest-of-uk-energy-statistics-dukes-2020
Peter Coleman, BEIS

https://www.gov.uk/government/statistics/digest-of-uk-energy-statistics-dukes-2020


Potential of bioenergy in future UK energy supply

Welfle, Gilbert & Thornley,Securing a bioenergy future without imports, Energy Policy,
Volume 68, 2014, Pages 1-14, https://doi.org/10.1016/j.enpol.2013.11.079.



The power(?) of models



How does using trees reduce carbon emissions?

https://www.supergen-
bioenergy.net/comic/

• Carbon sequestration during growth
• Combustion returns (relatively) 

recently sequestered CO2 to 
atmosphere

• Supply chain emissions usually low 
unless intensive farming or land-use 
change

• Sequestration fastest in earliest phases
• Main product from trees is saw-log 

timber (high value)
• Management of trees requires 

thinning
• Trees use land and need to provide a 

return to the land-owner



Sustainable growth 
(low input and land-
use change) 
removing 
atmospheric carbon 
dioxide

Low supply 
chain 
emissions

Conditions for significant carbon reductions

Displacing 
carbon 
intensive 
incumbents



Low input

Gilbert, Thornley, & Riche, The influence of organic and inorganic fertiliser application rates 
on UK biomass crop sustainability
, Biomass and Bioenergy, vol 35, 2011



Land-use change

Biodiesel Type
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Soy (Brazil) 9 -2550 -699 0 5503 1523

Soy (Argentina) 44 -1134 -109 0 533 69

Palm (Malaysia) 48 -135 -12 0 77 25

Palm (Indonesia) 48 -185 -84 0 98 55

Rapeseed (UK) 36 -569 -123 0 335 88

UCO (UK) 85 85 85 0 0 0

Sugarcane (Br) 72 -299 -30 0 103 28

Soy (US) 27 -1143 -100 0 875 95

Upham, Thornley, Tomei & Boucher, Substitutable biodiesel feedstocks
for the UK: a review of sustainability issues with reference to the UK 
RTFO
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Supply chain emissions

Röder , Whittaker & Thornley, How certain are greenhouse gas 
reductions from bioenergy? Life-cycle assessment and uncertainty 
analysis of wood pellet-to-electricity supply chains from forest 
residues, Biomass and Bioenergy, 79, 2015



Displacing carbon-intensive incumbents



Carbon debt? Depends on start and end-points

Roeder et al., Understanding the timing and variation of greenhouse gas emissions of 
forest bioenergy systems, Biomass and Bioenergy, February 2019



Allocating carbon emissions

• Emission intensity of bioenergy (supply 
chain emissions only)

• Emission reductions compared to 
emission intensity of UK grid (40-60%)

Röder M, et al. Understanding the timing and variation of greenhouse gas 

emissions of forest bioenergy systems. Biomass and Bioenergy 2019; 

121:99-114. 



Integrated assessment (environmental, economic, social)

Thornley & Gilbert, “Biofuels: Balancing risks and 
rewards”, Interface Focus, 2013

Sustainability beyond carbon



Coffee production

Freites, Thornley & Roeder, Environmental trade-offs associated with bioenergy from 
agri-residues in sub-tropical regions: A case study of the Colombian coffee sector, 
Biomass and Bioenergy, 2020



Rice straw to energy

• Biogas pilot facility in the Philippines

• Provide a low-cost technology 
adapted to the needs of the location 
to manage rice straw, support 
energy access and socio-economic
empowerment

• Test solutions for technical barriers 
(straw collection, handling, 
AD operations)

• Develop business models (Röder, M., et al., (2020). (Stop) burning for biogas. Enabling positive sustainability 

trade-offs with business models for biogas from rice straw. Biomass and Bioenergy, 138, 105598. )

• Assess environmental performance of biogas system



Rice straw bioenergy emissions including use

• (Röder, M., et al., (2020). (Stop) burning for biogas. Enabling positive sustainability trade-offs with 
business models for biogas from rice straw. Biomass and Bioenergy, 138, 105598. )



Rice straw bioenergy socio-economic trade-offs 
of different business models 

• Change of business model 
changes implications of 
different criteria

• Biogas business models 
socio-economic more 
beneficial than current 
agricultural and post-
harvest practices

• (Röder, M., et al., (2020). (Stop) burning for biogas. Enabling positive sustainability trade-offs with 
business models for biogas from rice straw. Biomass and Bioenergy, 138, 105598. )



Sugar cane production

Röder, M., Stolz, N. & Thornley, P., Sweet energy – Bioenergy integration pathways for sugarcane residues. A case 
study of Nkomazi, District of Mpulmalanga, South Africa, Renewable Energy, vol 113, 2017



Sugar cane residues to bioenergy

Röder, M., Stolz, N. & Thornley, P., Sweet energy – Bioenergy integration pathways for sugarcane residues. A case 
study of Nkomazi, District of Mpulmalanga, South Africa, Renewable Energy, vol 113, 2017



Sugarcane bioenergy impacts

Röder, M., Stolz, N. & 
Thornley, P., Sweet energy 
– Bioenergy integration 
pathways for sugarcane 
residues. A case study of 
Nkomazi, District of 
Mpulmalanga, South 
Africa, Renewable Energy, 
vol 113, 2017



Measuring sustainability in SGBH



Sustainable?

@SupergenBioHub

@EBRI_UK

Supergen Bioenergy Hub

www.supergen-bioenergy.net

p.thornley@aston.ac.uk

http://www.supergen-bioenergy.net/

