
SUPERGEN Bioenergy Hub Leaders Consultation – Biomass 
Conversion Summary, Cardiff 16/11/17 

At the Cardiff Bioenergy Consultation Event the key discussion themes 
related to bioenergy conversion processes - including which conversion 
technologies should be pursued to generate different bioenergy vector; 
the scales of technology to be targeted; and the extent to which different 
technologies are compatible with varying feedstocks. A broad range of 
conversion technologies were considered ranging from anaerobic 
digestion systems through to specialist gasification plants. These 
discussions were grounded through wider consideration of the UK’s 
existing energy systems and infrastructure, the available feedstocks and 
future technology requirements such as CCS and CCU capability. 
Stakeholders were interested in the Hub providing knowledge, tools and 
methods for increasing the whole system environmental and economic 
performance of systems, in addition to providing research and outputs 
that could aid ‘more kit getting built’. 

Stakeholder identified the following specific project ideas and research 
questions where the future Hub should focus: 

 Many of the current problems attributed to bioenergy systems are 
attributed to the need to handle the diverse range of biomass 
resource, and the need to transform them into uniform feedstocks 
for different bioenergy technologies. Research needs to focus on 
how we increase the production/mobilisation of resource whilst 
also increasing the suitability of these resources for bioenergy.  

 How can the bioenergy sector be promoted as a key mechanism 
for underpinning the rural economy in the future scenarios of 
Brexit and CAP reform. 

 The Hub should also focus on studying and highlighting the many 
failures of the past bioenergy sector as well as its successes – in 
order to prevent the same problems repeating themselves.  

 Waste feedstocks should be identified and their use within 
bioenergy systems optimised. Research should focus on 
identifying and promoting how use of wastes and residues can add 
value to local communities in addition to providing local 
decentralised opportunities for renewable energy.  

 The Hub should identify opportunities to integrate bioenergy 
technologies with other industry sectors and existing infrastructure. 
For example, how can the bioenergy sector use/ provide 
chemicals to the chemical industry, or better manage wastes from 
the agricultural sector - and in return diversify these industries and 
generate renewable energy.  



Key Prompt Questions 
 

 Which conversion technologies could facilitate high conversion 
efficiencies from biomass to electricity?  

 

 Which conversion technologies are deployable at high efficiency at 
small scale?  

 

 Which conversion technologies are tolerant to a wide range of 
feedstock contaminants? 

 
Theme: Technology systems 
 
Overarching themes/questions 
 

 Biomass to electricity: need to consider the balance between heat 
and electricity – no real answer to this 

 Technologies for efficient recovery and use of ‘waste’ heat from 
electrical and other energy production 

 Conversion technologies tolerant to a wide range of feedstock 
contaminants: Inorganic (AD but product issues) Moisture (AD) 
Gases (AD but to be confirmed) 

 Biomethanation – from non-storable renewables to H2 to better 
utilization of C in biomass, into electricity (or storable fuel) 

 Higher conversion efficiencies for net biomass: upstream end – 
pre-treatments e.g. enzymic, thermal to make lignocellulosic 
fractions more accessible  

 Enzyme portfolios for biocatalysis: tolerant of feedstock toxins 

 Quality control on the products (and how to monitor) 

 Influence of the conversion parameters on the quality of products 

 Looking at successful/unsuccessful cases of biomass gasification 
(other tech) – why did they work or not work when the systems 
were scaled up? 

 AD and ICE 

 Gasification AND Int. Comb Engines (ICE)/BIGCE (turbines) 

 Understand interactions between products of gasification 

 How to control temperature profile in slowdraft gasifiers 
 
Energy systems 
 

 Matching tech to meet resource limitations and demand 

 Synergy with existing infrastructure 



 Consider CCS/CCU 

 Bioenergy vectors for new infrastructure (transport/chemicals) 

 Should we pick ‘silver bullet tech?’ 
 

System development 
 

 Bioenergy and the hydrogen economy 

 How can value added conversion techniques be utilized in the 
developing world with limited technology/investment cost 
(efficiency tradeoffs) 

 
Tools/methods 
 

 GHG/LCA whole system knowledge – consider options 

 What scale of tech should be pushed? 

 Low-cost processing and characterization methods for wastes 

 Material characterization for next-stage vectors 

 Tech audit? 

 Getting kit built – overcoming opposition and barriers 

 Synergy with bioprocessing 
 
Theme: Processes 
 
RESEARCH PROJECT 
 
What process works at what scale? 
 
Overarching themes/questions 
 

 Problems associated with handling diverse feedstocks 

 State of agri-combustion of lignocellosic feedstocks – like oil 
industry we need to move to an ability to add value 

 Lignocellulose is absorbent but we need to be able to break it 
down and then separate the cell wall sugars and lignin 

 Sugars – ferment to platform chemicals and fuels 

 Lignin – combustion to heat and electricity and in future chemicals 

 Technologies to pre-process lignocellulose: 
physical/chemical/biological 

 
 
 

 



Feedstock 
 

 How do we increase biomass yield and also ensure it is of high 
quality and creates the best environmental benefits? 

 Can biological processing be integrated with engineering solutions 
with chemical processing to improve conversion and producing? 
Contaminated product – value added chemicals 

 How do we enable the use of waste heat to steam explode waste 
and residual biomass sources to maximise solubility of cellulose 
and hemp-cellulose for fuels and bio-chemicals thus only using 
non-solubles for pellets to burn 

 Biological degradation 

 Use/burning of oil-like fruits 
 
Processes 
 

 Learning from biology to develop pretreatment approaches 
(including blending chemistry and biological approaches) 

 Inform people about the energy that can still be obtained from the 
products they discard e.g. cooking fats and oils 

 Synthetic biology to break down lignocellulose more efficiently 
 
Policy/economics 
 

 How can we use bioenergy to underpin the rural economy 
following the end of CAP in the UK? 

 What is the fuel cost trigger point to make lignin 
degradation/methods more economical? Including non-
infrastructure countries like Africa 

 Optimising scale of process to region and outputs 

 How do we drive policy to make biomass-derived energy viable? 
  
Making it work 
 

 How can Courtauld 2025 signatories link up with universities or 
research projects? 

 How can sustainability and carbon value and corporate social 
responsibility assist wider uptake of discarded biomass around the 
world e.g. sawmills in Canada? 

 
 
 



Theme: Social/economic/policy issues 
 
Overarching themes/questions 
 

 Lifecycle of biomass – extract maximum value from a feedstock – 
circular economy 

 Circular economy of conversion technologies? (By-products) 

 Biomass technologies to combat rural poverty – socio/economic 
benefits? 

 Context specific/user-defined bioenergy technology (feedstock – 
conversion – output) 

 ‘Business models’ around bioenergy – one which would benefit 
farmers and their communities 

 Public perception on conversions/technology? Including 
deployment? 

 Lessons learned from success and failure 

 Institutional policy support necessary for uptake 

 Waste regulation impact on biomass feedstock and technology 
products 

 
Theme: Optimisation of waste feedstocks – adding value to local 
communities 
 
RESEARCH PROJECT 
 
Identify four regions (2 UK, 2 international) and their key waste 
feedstock 
 
Waste feedstock optimisation pathway: 
 
Science and engineering 
 

 Technology inventory 

 Biomass characterisation 

 Value chains 

 Innovation 
 

Socio-economic 
 

 Community perspectives 

 Value chains 

 Local policy and regulations 



Stakeholders 
 

 Local and national governments 

 Waste/feedstock producers 

 Existing technology owners 

 Local industries 

 Local academia 

 Community partners 
 
Team members 
 

 Industrial advisory group 

 Science and engineering researchers 

 Social science research 

 International partners/researchers 
 
 
Full-cycle technologies 
 

 Conversion technique on small scale (off grid) 

 Biomass to fuel alkylate rather than bioethanol 

 Biomass characterisation of non-traditional feedstocks for existing 
two novel bioenergy applications 

 High value products from biomass nano cellulose, C4/C5 
chemicals 

 Biomass conversion as a treatment for invasive species such as 
Japanese knotweed 

 Feasibility of low TRL’S for conversion? Plasma/AOP’s 

 Post conversion emissions – focus on contaminated land use? 

 Is there a technology gap between gasification etc. and ‘newer’ 
technology? Should funds go there? 

 
Overcoming feedstock issues 
 

 Influence of the biomass source on the products? 

 Effects of contaminants on products? 

 How to characterise bio-oil for suitable upgrade 

 Feedstock treatment/segregation/energy crops/funding for growers 

 Understand how physical shape of bio evolves during pyrolysis – 
gasification 

 Anaerobic digestion – fuel needs to be consistent 



 
Theme: Integrating technology/small scale processes 
 
RESEARCH PROJECT 
 
Integrating existing bioenergy technologies for high-efficiency, 
small-scale applications 
 
WP1: Identification of existing technologies/real case scenarios 

 Identifying social limitations for real case scenarios 

 Defining the boundary conditions/constraints whilst considering 
tech/social/environmental/economic 

 Looking at business models 
 
WP2: Model-based systems integration 

 Model creation – existing models and integrating social aspects 

 Definition of the system components 
 
WP3: Optimisation based on real case scenario 

 Refining the model – refining system boundaries 
 
(Feedback/iteration) 
 
Research 
 

 Env scientists 

 Social scientists 

 Modellers 

 Rep from public sector 

 Industry rep 

 Rep from social authorities 
 
Outcome 
 

 Tool for policy makers to develop incentive schemes 

 Tool for local authorities to implement good practices – reducing 
economic risks 

 Tool to study different supply chain scenarios 
 
 
 
 



Objectives/things to consider 
 

 Integration is essential for efficient small-scale 

 Pre-treatment technologies focused on small-scale applications 

 Integration of small-scale processes  

 More analytical tools to inform matching of resources to demand 

 ICE 

 Gasification – proving challenging at small scale in practice/fuel 
consistency and quality 

 Small scale – stoves with condensing heat recovery in 
flue/depends what you want to convert to? 

 Storage of thermal energy and batteries 

 Tolerant to feedstock qualities – combustion (steam turbine/grate 
technologies) 

 Bioenergy in the smart network 

 Will high efficiency be scalable? 

 Will conversion technologies be useful for burning for generation? 

 Net energy into process vs net output 

 Condensing systems 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Theme: Chemical products – ‘Bio-energy plus’ 
 
Objectives/things to consider 
 

 Competition with biochemical 

 Bioenergy plus – energy and by-products etc. 

 Pre-processing resources for next stage vectors 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Theme: Products 
 
RESEARCH PROJECT 
 
Adaptation and improvement of existing technologies to meet the 
requirements of substrates and products  
 
Objectives/things to consider 
 

 Nature of materials 

 Location 

 Use of products 

 Skill levels 

 Different platforms for different regions 

 Links from world-class science to process to commercial 
application 

 Science is the start, but needs incentive, economic, regulatory 
framework for implementation 

 Linear programme (first identify characteristics) or integrated 
projects based on examples? 

 Must include economic and environmental impact 

 Contaminants: depends on water content AD very good for wet 
substrates/mass burn for dry biomass 

 Partitioning of feedstock contaminants during conversion 
processes e.g. heavy metals 

 Why use biomass for electricity? 

 Biofuels ‘are the way forward’ – not JUST electricity 

 Robust process for use in developing world – stable technologies 

 Important considerations for future funding: Carbon footprint and 
GHG/Social and economic impact/public perception of GMO 

 Clear definition of biomass  

 Bio contribution to local economy 
 

 


