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UK Biomass relevant 
programmes
• Net Zero Innovation Portfolio (NZIP); 2021

• Biomass feedstock innovation programme; 2022
• UK Hydrogen BECCS Innovation programme; 2023

• UK Biomass strategy; to be published soon
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Net Zero Innovation Portfolio (NZIP)
(Department for Business, Energy & Industrial Strategy: BEIS, 2021)

£1 billion fund

The NZIP succeeds the BEIS 
Energy Innovation Programme 
(EIP) which ran from 2015 to 
2021.

The Portfolio will decrease the 
costs of decarbonisation and 
set the UK on the path to a low 
carbon future.

It will create world-leading 
industries and new green jobs, 
invest in our regions, and help 
make the UK a science and 
innovation superpower.

Focused on 10 priority areas:
• Future offshore wind
• Nuclear advanced modular reactors 

(supported through the aligned 
Advanced Nuclear Fund)

• energy storage and flexibility
• BIOENERGY
• Hydrogen
• Homes
• Direct air capture and greenhouse 

gas removal (GGR)
• Advanced carbon capture, usage 

and storage (CCUS)
• Industrial fuel switching
• Disruptive technologies

BIOENERGY: 
Biomass feedstocks innovation programme & Hydrogen BECCS Programme
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Biomass Feedstocks Innovation 
Programme August 2022: Announced successful projects

Innovation projects (examples)

Project BIOFORCE (BIOmass FORestry
CrEation): Creating geospatial data systems 
to upscale national forestry-based biomass 
production Led by Verna Earth Solutions Ltd

Transforming UK offshore marine algae 
biomass production Led by SeaGrown
Limited.

EnviroCrops - Perennial Energy Crops 
Decision Support System (PEC-DSS)  Led by 
Agri Food and Biosciences Institute (AFBI).

£32 million of funding was awarded for the project demonstration stage of the Programme, with 
up to £4 million of funding awarded per lot 1 project and £5 million for the lot 2 multi-site 
demonstrator platform.

The funding enabled 12 organisations, including 7 small- and medium-sized enterprises, to 
deliver commercially viable innovations in biomass production.

Multi-site demonstrator platform

Biomass Connect: Biomass 
Innovation and Information Led by 
UK Centre for Ecology & Hydrology.
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Hydrogen BECCS Innovation programme
(Department for Business, Energy & Industrial Strategy: BEIS, 2023)

BEIS is providing £5 million in funding 
to support innovation in hydrogen 
BECCS technologies.

It forms part of the BEIS £1 billion Net 
Zero Innovation Portfolio, which aims 
to accelerate the commercialisation of 
innovative clean energy technologies 
and processes through the 2020s and 
2030s.

AIM: To support the development of 
technologies which will enable the 
commercialisation and deployment of 
Hydrogen BECCS at scale to achieve 
negative emission and hydrogen 
production targets as outlined in the 
UK’s Sixth Carbon Budget covering 
greenhouse gas emissions for the period 
2033-2037

To run in 2-Phases:

Phase 1 (feasibility): £5M, to 
support 22 projects (submitted in 
March 2022); feasible prototypes 
to be supported on Phase 2 
(demonstration; £30M;            
Outcome April 2023).

Development of technologies 
focused on 3 categories:

• Category 1: Feedstock pre-
processing 

• Category 2: Gasification 
components 

• Category 3: Novel biohydrogen 
technologies
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Advanced Fuels Fund (AFF) competition
(Department for Transport: DfT, 2022)

The competition provides grant funding (share of £165M) to first-of-a-kind 
(FOAK) commercial and demonstration-scale projects in the UK for SAF 
production.

Winning Projects:

• Alfanar Energy Ltd (Lighthouse Green Fuels)

• Fulcrum BioEnergy Ltd (NorthPoint)

• Lanzatech UK Ltd (DRAGON)

• Velocys plc (Altalto)

• Velocys plc (e-Alto)

3/5 projects include gasification as core technology for biomass/waste 
transformation
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UK Biomass Strategy 

BEIS are still developing the UK Biomass Strategy. They are currently analysing 
the feedback provided by stakeholders through a call for evidence and from a 
series of round table discussions. 

This consultation ran from April until June 2021; and the UK Biomass Strategy 
is expected to be published in 2022. 

Key areas:

1. Supply - how much biomass can we assume the UK will have access to? 

2. End use of biomass – how should we use biomass to reach net zero? 

3. Sustainability and Accounting for Emissions – (i) how can we strengthen 
our sustainability criteria and (ii) how can we improve the way we account 
for biomass emissions?

4. Innovation - what technological or systems developments do we need to 
see?

We are still waiting for the publication of this document.
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UK industry updates
1. Altalto Immingham 
2. KEW Technology
3. ABSL (Advanced biofuel solutions ltd)
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Altalto Immingham Waste to Sustainable 
Aviation Fuel Project

• Plan to build Europe’s first waste-to-SAF 
plant

• Enough fuel to power over 1,000 
transatlantic flights with net-negative 
carbon emissions; Over 300,000 tonnes of 
CO2 saved per year

• Collaboration between Velocys and British 
Airways

• Uses Velocys proprietary Fischer-Tropsch
technology combined with TRI gasifier and 
other demonstrated technologies

Altalto Immingham model plant

• December 2022: Altalto was awarded a grant of up to £27 million by the UK 
Department for Transport (“DfT”), subject to matched funding, to deliver the Front 
End Engineering Design stage of the project, ahead of construction to begin in 2025.

• The plant is expected to be operational in 2028 and produce 37.4kt/y of SAF when 
at full operational capacity.  
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Altalto Immingham Waste to SAF

Feedstock

Municipal Solid Waste 
or Commercial and 
Industrial Waste, 
unsuitable for 
recycling and 
otherwise destined 
for landfill or 
incineration

Process and technology licensors

Technology

• Gasification to yield syngas provided by Thermochem
Recovery International (TRI)

• Tar conversion: Partial Oxidation (supplied by Arvos)

• Syngas clean-up (adjust H2:CO, remove sulphur & 
chlorine): supplied by Air Liquide

• F-T to yield hydrocarbons (from Velocys), which are 
then upgraded in a final hydrocracking, isomerisation 
and separation step to make fuels.

The plant is expected to be producing SAF by 2026
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KEW Technology, Wednesbury, UK

• BEIS NZIP Industrial fuel switching 
awarded: Kew & NSG Pilkington’s 
Modular approach to decarbonisation 
of energy (MADE) for glass project.

• Developing an industrial co-location 
solution using modular advanced 
gasification units to provide syngas 
as a pressurised natural gas 
substitute  to reduce consumption of 
carbon-intensive natural gas.

• Aims to decarbonise the glass 
production process and achieve a 
30% reduction of on-sire emissions 
by 2030.

NSG Glass making process
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ABSL, Swindon (UK)

SWIDON PLANT

First facility in the world to convert household waste into grid-quality bioSNG. 

The waste is first conveyed to an oxy-steam fluidised bed gasifier to produce a dirty 
syngas. This gas is then treated in a plasma reformer to convert tars and melt ashes.

Construction of the plant is complete. Cold and wet commissioning is also complete 
and the plant will be fully operational in 2023.

Once operational, the plant will be a template for large scale commercial facilities.
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PROTOS

ABSL is developing its first large-scale industrial plant, situated in the Protos 
energy park near Ellesmere Port in Cheshire.

The facility will be able to treat 133,000 tonnes of waste each year to produce 
biohydrogen and biomethane, while capturing the CO2 with no polluting 
emissions to air and no particulate or dioxin emissions.

The RadGas plants are able to process a wide variety of feedstocks, including 
household waste, dried biomass residues such as straw, and waste wood.

Protos s part of the Hynet consortium, HyNet North West, one of the two 
priority carbon sequestration networks recently announced by BEIS.

BEIS GGR Programme (2020-2025)

ABSL and UCL have been awarded a £4.8m grant from the DAC and Greenhouse 
Gas Removal Innovation Programme, Phase 2 of the competition launched by 
BEIS for developing pilot plants for hydrogen production and CCS. 

ABSL, Swindon (UK)
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UK ongoing projects
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HyDEX project

Hydrogen Development and knowledge Exchange

HyDEX is a three-year programme with eight universities which are all 
associated with the Midlands-based Energy Research Accelerator 
(ERA); including Aston University.

Each partner is making their hydrogen facilities, research capabilities 
and expertise available to businesses in order to accelerate innovation 
in hydrogen.

Aston University: High-hydrogen syngas & Fuel cell applications

Contact: P. Blanco, Amir Amirpiran (a.p.amiri@aston.ac.uk)

mailto:a.p.amiri@aston.ac.uk
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Wolfson research centre for low carbon 
hydrogen production         (EBRI, Aston University)

EBRI, Aston University has received ~£0.5M funds from the Wolfson foundation to 
acquire a lab-scale pressurised gasifier, a membrane reactor and a fuel cell.

The gasifier: fluidised bed, capacity of up to 250 g/h, up to 10 bar pressure.

To undertake experimental studies on catalytic gasification and syngas production. To 
be operational in 2024.

Contact: P. Thornley; P. Blanco
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Development of CO2 guidelines                
(EBRI, Aston University)

6-month project led by Aston University (PI: P. Blanco), in joint with 
Progressive Energy & The Energy Institute

Work on the development of guidelines for CO2 measurements, 
including streams with diverse impurities. Current gap in this area.

Will be useful for diverse stream containing CO2 (including syngas) and 
applicable for diverse sectors looking at decarbonisation.

Contact: P. Blanco, P Thornley, M. Roeder
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Supergen Bioenergy Hub 2023

New proposal (~£6M) submitted in March 2023.

6 Cross-cutting (C) & 6 technology development (TD) projects. 
Including two addressing biomass gasification:

C6: Improving scale-up efficiency 
and deployment speed for 
biorefineries. Ian Watson (Glasgow 
University):
• Improving scale-up efficiency and 

deployment speed for 
biorefineries 

• Use of different feedstocks 
• Combining: experimental design, 

adaptive models and machine-
learning (ML) development

• LAB  Large Scale deployment

TD2: Gasification for Negative 
Emissions. Paula Blanco (Aston 
University):
• To address challenges linked to 

technology readiness and supply 
chains

• Focus on the optimisation of low 
carbon hydrogen production from 
biomass gasification 

• Combining experimental, modelling & 
fuel utilisation skills

• Develop a robust and reliable model 

Contact: P. Thornley (PI)
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UK Country report updates 
contact:

Paula Blanco
Aston University

E: p.blanco-sanchez@aston.ac.uk

Massimiliano Matterazi
University College London

E: massimiliano.materazzi.09@ucl.ac.uk

mailto:p.blanco-sanchez@aston.ac.uk
mailto:massimiliano.materazzi.09@ucl.ac.uk
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Altalto Immingham Waste to SAF

Feedstock

Municipal Solid Waste 
or Commercial and 
Industrial Waste, 
unsuitable for 
recycling and 
otherwise destined 
for landfill or 
incineration

Process and technology licensors

Technology

• Gasification to yield syngas provided by Thermochem
Recovery International (TRI)

• Tar conversion: Partial Oxidation (supplied by Arvos)

• Syngas clean-up (adjust H2:CO, remove sulphur & 
chlorine): supplied by Air Liquide

• F-T to yield hydrocarbons (from Velocys), which are 
then upgraded in a final hydrocracking, isomerisation 
and separation step to make fuels.

The plant is expected to be producing SAF by 2026
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KEW Technology, Wednesbury, UK
First UK technology to achieve “End of Waste” status

Pressurised operation: making system compact and cost-effective

Pressurised syngas allows industrial integration and synthesis 
applications

Patented Equilibrium approach reformer: normalises gas composition 
independent of input feedstock

The sustainable energy centre (SEC): flagship commercial demonstrator built in the UK
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HyNet

UK’s industrial 
decarbonisation project.

Will reduce the amount of 
carbon dioxide emitted from 
across the region by a 
quarter starting in the mid-
2020s.

Locking away the carbon 
dioxide emitted by heavy 
industry

Providing locally-produced 
low carbon hydrogen to 
power for industry, transport 
and to heat for our homes 
and businesses.

https://hynet.co.uk

https://hynet.co.uk/
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