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At the Edinburgh Consultation Event the core themes discussed related 
to Bioenergy Whole System analysis. Issues repeatedly highlighted by 
attendees related to the environmental, sustainability and emissions 
performance of bioenergy – these potentially being both positive and 
negative, with bioenergy sometimes requiring trade-offs between key 
performance indicators related to society, food, water biodiversity and 
GHGs. Another common theme from this event related to the policy, 
regulation and legislative landscape that will be required for the 
bioenergy sector to flourish; in addition to the know-how and skills that 
the bioenergy sector needs to grow.     

Bioenergy Stakeholders were particularly interested in seeing more 
research and new approaches to research around the following themes:  

 Does the existing GHG accounting framework really work for 
bioenergy? Further research is required to confirm the true GHG 
impacts and benefits of bioenergy pathways, particularly as 
biomass resource trade flows become ever more complex.    

 More research is required to specifically address the biodiversity 
impacts and benefits of bioenergy pathways. 

 The environmental and social impacts of bioenergy case studies 
are periodically highlighted by stakeholders arguing against the 
wider development of the bioenergy sector. Specific research is 
required to highlight the benefits of bioenergy, this research needs 
to be embedded within all bioenergy research themes and 
promoted much more rigorously.    

 Many questions remain as to how realistic it is that BECCS will to 
provide a mechanism for generating large scale net-negative 
emissions. Resource availability, whole systems GHG 
performance and technology deployment pathways are all key 
questions that need addressing for BECCS to provide a viable 
emission reduction strategy.    

 Land reform, BREXIT and a future UK Common Agricultural Policy 
are all great opportunities for bioenergy, where research now can 
help inform policy makers.  



 

Prompt questions 

 What are the most significant bioenergy environmental impacts? 

 How can they be mitigated? 

 Can bioenergy create jobs in the UK, overseas? 
 

Theme Brain dump 

 Environmental and social impacts: GHG, Pricing, water resources, 
skills, future energy pathways 

 How can we measure social and environmentally sustainable 
biomass? 

 Where are international resources for UK? 

 Positive and negative implications 

 Trade-offs between food, water, biodiversity, GHG 

 Could we go a step beyond and think about maximising benefits 
for people and environment 

 Links with existing and future projects 

 What UK and national skills are required to underpin industry? 

 How can biomass be governed/regulated from a policy 
perspective? 

 

GHG ACCOUNTING AND CLIMATE CHANGE 

RESEARCH PROJECT 

Do the existing GHG accounting frameworks work? 

Overarching themes/questions 

 Carbon debt/payback periods for bioenergy 

 Policy-level GHG accounting 

 Uncertainty of GHG outcomes from bioenergy 

 Material displacement effects from bioenergy 

 Climate change impacts on biomass production 

 GHG uncertainties and different shades of environmental impact 

 Real emissions and GHG reduction potential 

 Does the existing GHG accounting framework work? 

 Non-CO2 emissions  

 Consequential GHG accounting methods 

 Standardising consequential GHG accounting 

 Identifying marginal supply systems 



 

 Biomass: Local vs international –commodity?  

 Bioenergy compared to other renewables 

 Can bioenergy deliver to IPPC scenarios? 

 Particulate emissions of different feedstocks and technology 

 Information presentation so that policy makers understand and 
use recommendations 

 Are changes in other people’s economies/ecosystems OK? 

 Evidence to address frequent criticisms of bioenergy 
 

Biodiversity & Bioenergy 

 Sustainability of biomass feedstocks: 
- Ability to continue supply 
- Economic sustainability 

 Big picture LCA, i.e. LCA of bioenergy on widest set of boundaries 
– bioenergy has to be beneficial for climate 

 Render uncertainty of LCA findings – how do you lead policy 
makers to making good decisions about bio energy – can research 
help this? 

 

Project timeline/objectives – what would it look like? 

WP1: Understanding the current frameworks – what are they good/bad 

at? 

 What questions are they trying to answer? 

WP2: ALCA vs. CLCA vs. Hybrid LCA 

 Bioenergy scenario testing – what works? 

WP3: Uncertainties – known unknowns vs. unknown unknowns 

 Communicating – what they are/how important they are? 

WP4: Temporal distribution of GHG impacts 

WP5: Inter-sector flexibility and consistency 

 

 

 



 

ENVIRONMENTAL AND SOCIAL IMPACTS 

RESEARCH PROJECT 

How could we measure the environmental and social sustainability 

of biomass? 

Overarching themes/questions 

Environmental and social impacts 

 Mobilisation effects of biomass demand/procurement on forest 
value chains (biomass demand can unlock currently under-
managed forest areas) 

 Air quality emissions from biofuels/bioenergy 

 Impact of non- CO2 GHG emissions from bioenergy 

 Carbon balance of forest bioenergy systems as part of larger forest 
management systems 

 Sustainability criteria for biomass (most only biofuels, exc DRAX, 
could affect market access) 

 Managing food vs. fuel in a market economy when biomass is 
more valuable than food (which will happen) 

 Food vs. food from institutional perspective – what is the UK 
biomass resource 

 Competition with water resources 

 Pricing in environmental externalities 

 What is a realistic UK resource base? 

 Shape of international supply chains 

 Corruption in supply chains 

 Bioenergy as driver of international development – where to 
invest? 

 Bioenergy within context of IPBES and UN SDG’s – Agenda 
drivers beyond GHG’s 

 Perceptions of what is ‘sustainable biomass’ across international 
bioenergy supply chains? 

 Can biomass demand in UK contribute to capacity 
building/professionalisation of biomass sectors in resource-rich 
countries? 

 Public/community engagement 

 Skills: Are we developing the right workforce for the new 
technologies? 

 Exactly what resources are needed to meet carbon reduction 
targets? 



 

Sustainable city & society 

 Bioenergy systems in communities – different frameworks, 
different impacts etc 

 International supply chains are also regional supply chains – need 
to understand different levels of stakeholders 

 What is ‘sustainable’ in terms of biomass/bioenergy? 

 How do we guarantee sustainability? 

 What are the sustainability/environmental benefits? 

 Jobs vs. bioenergy vs. GHG’s – how do we get the balance right? 

 Different stakeholders follow different agendas 

 How to get different supply chain actors talking to each other? 

 How to block the unpleasant smell from the stations? 

 Land-use and biodiversity – with increasing BC sector 

 Sustainability of supply chains 

 Will it compete with the food farming land? 
 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

BECCS/HYDROGEN – SYSTEMS 

RESEARCH PROJECT/GUIDING QUESTIONS 

 How can we create a sustainable/reliable/resilient market for 
BECCS (that the government can’t mess with)? 

 How to create value from BECCS as negative emission technology 
as opposed to just bioenergy? 

 How to engineer CO2 capture on different biomass conversions? 

 

Overarching themes/questions 

 What is BECCS? 

 Tech options, not just bio-combustion (microbial, older and newer 
materials etc.) 

 What options does BECCS create? 

 What can be achieved overall – globally/nationally – plausible 
delivery? 

 What scale? Tech choice implications (gasification etc)/integration 
with other energy sources and uses (don’t forget heat and H2 in 
this!)  

 Tech questions, for example, tricky things to do given biomass 
makeup differs to coal. 

 

 



 

BECCS/H2 in the energy system 

 Negative emission technologies: 
- Century bioenergy with CCS 
- Not just combustion 
- Biogas, landfill gas 
- Scale down economically? How? 
- Job creation from smaller scale 

 Going beyond carbon-neutral negative emissions technologies: 
- How much can we do? 
- What are the most cost-efficient routes? 
- Which smaller scale technologies offer the most potential? 

 Can bioenergy be used for negative emission with CCS on large 
scale? 

 Capturing CO2 to store is a vital benefit of biomass conversion – 
what are the best conversion methods? 

 Can be challenging to clean-up emissions from combustion etc. 

 Not always big DRAX biomass conversion – 1 to 20 MW scale for 
minimal transport and maximise rural employment/analyse via LCA 
and GVA local benefits 

 What scale? Impacts on tech choice? 

 What is the optimal way to combine technology ethically? Thermo 
chemical conversion? 

 Optimisation of thermo chemical feedstock: Heat + Liquid fuel + 
Solid 

 Biomass based polygeneration – how to make this a reality at 
different scales? 

 Can we really use waste feedstocks? Low cost/contaminated (tech 
barriers) 

 Waste: thermal vs. AD 

 Biomass can be a UK supply of fuel for NET: 
- Increased area: short duration/long duration forest 
- Create transport networks and markets 
- 3 x forest area over 40 years 

 Base land  – big vs. small rural 

 Strategy to integrate renewable energy e.g. PU – PBR 

 System performance/flexibility with different clean-up tech used? 

 Possible unique role for bioenergy as a flexible renewable? 

 How do we remember heat and H2? 

 How does integrating heat/ H2change the ‘optimum tech’ choice? 

 Hydrogen from bioenergy – defining a specific question – Viability? 
Economic? Scale? 



 

Who might we consult/gain value from in conducting this research? 

Stakeholders 

 Landowners 

 Supply chain 

 Community 

 Heat market (electricity/other products ((H2/ CO2 etc)) 

 Waste disposal 
 

Value from 

 Subsidies 

 Land use payment? CAP/farm 

 Compulsion/mandate to store CO2 

 Waste disposal 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

MICROALGAE 

 Domestic feedstock opportunities/amalgamating diverse sources 
(H2, biogas etc) 

 What are the impacts of broadening feedstocks to marine-sourced 
products (algae etc) 

 How can microalgae growth etc be scaled and contribute to 
biofuel/bioenergy production energy balance 

 Marine macro-algae – highly productive, established biomass 
growth 

 

 

 

 



 

 

LAND REFORM & JOBS 

RESEARCH PROJECT/GUIDING QUESTIONS 

Engaging with/interpreting agriculture policy and helping it 

respond to Brexit 

(Key output – jobs) 

Overarching themes/questions 

 Can non-agri land banks be used for biomass/biofuels 
production? Contamination? Logistics? Areas/distribution? 

 Can imports play a role or should we be entirely self-sufficient? 

 Will improved waste use in UK eliminate ‘waste’? 

 Nexus: food, fuel, waste, environment... 

 Spatial observation with stakeholders – what do they think 
hierarchy is over land use? 

- Create scenarios based on agreed hierarchy 

 Co-benefits – forestry 
- Land stewardship (ecology) 
- Rural economy boost 
- Flood control 
- Land access 
- Changing cap 

 

 How much reforestation can Scotland support? Technically 
and economically/public acceptability 

- Public acceptability in communities abroad – China, Brazil, 
Argentina 

- Jobs abroad: Food waste/glycerol (biodiesel) 
- Jobs overseas: rice straw for co-combustion 
- Land reform agenda and community groups/ownership – role 

of big energy and jobs? 
- Communication of complex info 
- CAP and Brexit 
- Sea reform use/coastal zones 



 

 

 

 

 

 

 

 

 

 

 

 



 

BIO-REFINERY AND VECTORS 

RESEARCH PROJECT/GUIDING QUESTIONS 

Development of a sustainable and economically viable route for 

high-value bio-products 

Overarching themes/questions 

Biorefineries 

Technologies – bio-based chemicals 

 Value and potential demand for non-energy uses of bioenergy 
products 

 What fuels/vectors in what sectors? 

 Cascading biomass use – hierarchy – bio plastic: bioenergy from 
waste 

 How much should biomass be used for energy rather than 
products in market with growing share of wind and other 
renewables? 

 How well do biofuel products fit with future energy strategy? 
Moving away from liquid fuels for transport? 

 How does bioenergy fit within UK industrial strategy? 

 Role of biomass in decarbonisation of: 
- Energy (electricity) 
- Fuels (transport) 
- Negative emissions 
- Chemicals 

 
CO2-based products 

 Production of liquid fuels from CO2 and H2 

 Role of biodiversity as source of CO2 for CO2 reuse 

 Biofuels in aviation – key opportunity 
 

Impacts 

 What is the public perception of bioenergy? 

 How can bioenergy have positive environmental impacts – not just 
reduced negative impacts? 

 Biorefinery jobs – assess skills and competencies 

 Jobs in UK – require domestic feed stocks? Processing? Export 
markets? 



 

 Social – communicating new and complex messages – land 
use/waste treatment 

 Air emissions – cleaner burning fuels 

 Emissions from biodiesel – how acceptable? 

 Can particulate emissions be controlled in a cost effective manner 
for urban small/medium scale combustion? 

 What is the carbon footprint of bioenergy? Life cycle assessment? 
 

Who might we consult/gain value from in conducting this research? 

 Bio-tech industry 

 Industrial bio-tech 

 Chemical sector 

 Textile 

 Food industry 

 Pharmaceuticals 

 Agriculture sector 

 Packaging 

 CO2 capture 
 

TECHNOLOGIES 

Economies and technologies 

 Community scale vs. large-scale systems/efficiency costs vs. 
inclusion 

 Bioenergy jobs vs. jobs from other renewables 

 Understanding supply chain processes and practices 

 Is the energy generation process stable? 

 Linking feedstock and tech – is it efficient/optimised etc? 

 Is bioenergy competitive compared with other renewable 
energies? 

 Household/bioenergy community 
 

Scenarios and technologies 

 Future use scenarios 

 Where do biofuels fit in the range of future fuel options? 

 If scenarios reply on imports, where will these be from? 

 What kind of jobs? High quality? 



 

EXTERNAL SYSTEMS 

 UK and international policy – defining external energy systems 
(other options – supply demand 

 How can we contexualise UK bioenergy within global 
developments? 

 Impact of wider system developments on bioenergy 

 Supply side and demand side 

 Interactions of bioenergy with other energy vectors 
 

UK AND INTERNATIONAL POLICY 

 International trade: UK access to imports/equity, justice, social 
impacts 

 Spatial distribution of biomass resources. Overlap with natural 
capital and social driver of acceptability 

 

SUPPLY CHAIN/RESOURCES 

 Biomass use hierarchy in different contexts 

 Centralised vs. dispersed use of biomass – how to optimise? 

 Doctoral training centre at national level for recruiting PHD 
students in bioenergy. This will prepare next generation leaders in 
bioenergy 

 

COMMENTS FROM ATTENDEES 

 Would like to see better connections to innovation centres – 
National/regional etc. (difficult as they have shifting priorities) 

 Role of Scottish government as more important than English 
legislation? YES – Scottish policy is determinate  

 


