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KEY ACTION

Generate a portfolio of algae strains most suitable 

for use in open and closed algae-cultivation 

systems in the UK. This would include native & 

global, freshwater & marine and micro & macro 

strains, evaluated for properties such as: 

•yield/g/hectare for open and closed systems; 

• combustion properties of biomass and bio-oil; 

•resistance to contamination and species 

interaction 

•suitability for use with waste water treatment 

plants, CO2 sources such as power plants, and 

industrial process emissions

Offshore farming using 

macro algae being 

piloted

UK algae-biofuel network 

and organisation 

established

Advanced chemical and 

catalytic processes 

under test

Clear understanding of 

the opportunity of 

algae use as a global  

commodity for fuel, 

biomass and non-fuel 

products and as a 

service for water 

cleanup and CO2 

capture

Optimisation and 

modification of algal 

strains and mixes of 

strains under 

development

UK technology and 

expertise being exported

Identified portfolio of 

algal strains for use in 

the UK, evaluated and 

understood for a variety 

of purposes

Develop/source low 

energy/ costs processes  

for oil extractions

Develop methods to 

control near-shore and 

offshore marine 

cultivation systems

Increase production 

process efficiency

KEY ACTION

Explore near-term opportunities to collaborate and 

integrate systems with existing power generation 

and water sector assets. These include use of 

reservoirs, anaerobic digestion plants, waste water 

treatment outputs, captured CO2 and biomass for 

co-firing.

Evaluate the potential to 

use the UK’s coastal 

resources for marine 

cultivation

KEY ACTION

Model, develop and demonstrate open-pond, closed 

and variable reactors with optimised designs at pre-

commercial / proof of concept scale

Identify and manage by-

products and 

understand how to 

optimise algae strain 

selection to mitigate any 

adverse outputs

Develop methods to 

control genetic stability 

in algae reproduction 

and multi species 

interaction

Source existing 

technologies and 

expertise from other 

sectors, e.g. water and 

waste water 

management, offshore 

oil and gas 

engineering, ground 

source heating

Develop/source low cost 

solid/liquid separation 

techniques

Evaluate the potential 

of algae for non-fuel 

primary use and 

commercial products 

such as CO2 capture, 

water cleanup or 

cosmetics, with 

biomass as a 

secondary output

Develop methods to 

control biofuel 

combustion emissions 

and optimise algae 

strains and fuel 

production processes 

to meet existing 

specifications

Algae products being 

consistently produced to 

specification

Open and closed 

reactor systems 

optimised for year-round 

UK resources being 

developed

Trading of working algae 

cultures emerging

Combustion system and 

engine being tuned to 

bio-fuel properties

Algae biomass at least 

as efficient as existing 

biomass feedstocks

Common themes to 

reactor designs 

emerging

Reliable technologies in 

operation exploiting 

existing UK strengths in 

water, bioscience, 

chemicals, oil and gas 

and power generation 

sectors

Biofuels performing 

equal or better than 

existing fuels

Explore the use of 

catalysts in the 

conversion of fuel from 

bio-oils

Catalogue properties of 

potential sources of 

feedstocks in the UK 

including power plants, 

waste water treatment 

plants, large industrial 

processes

Understand two-way 

environmental, 

economic and 

productivity benefits of 

integrating production 

facilities with systems,  

such as water 

reservoirs, water 

treatment and power 

generation plants

Improve methods to 

distribute light and 

nutrients and manage 

heat in reactors

Reduce production and 

processing costs and 

explore more cost 

effective 

solutions/synergies with 

existing industry to 

accelerate deployment

Develop/source 

specialist sensors and 

monitoring systems to 

control and optimise 

cultivation systems and 

process production 

systems

Understand the impact 

of algae strains and 

feedstocks on bioreactor 

designs

Create lifecycle, 

process and economic 

modelling tools to 

optimise algae to 

biofuels process. This 

should consider strain 

selection, growing 

conditions and market 

suitability of end 

product for power 

generation, 

transportation or bio-

product use.

Produce diesel oil 

directly from feedstocks

IntegrationSystemsUnderpinning

Energise: Sustainable Fuels 

Algae to Biofuels Roadmap Version1.0 July 2008

Develop common protocols and standards at key stages of algae cultivation and 

processing into biofuels in order to enable trading as commodities and certification 

of production facilities

KEY ACTION

Share knowledge and catalyse collaboration between industry sectors, researchers, end-users and policy makers through networking and supported demonstrations

Scale up to commercial 

production plants 

underway

Life cycle benefits and 

economics of integrated 

systems and bi-products 

established

Algae based gas, oil 

and biomass being 

Integrated into 

mainstream 

infrastructure

Algae in commercial use 

for CO2 capture and 

water treatment

Large scale 

demonstration plants 

operating

Demonstration plants in 

integrated operation 

with waste water 

treatment and power 

generation plants

Public sector support 

aligned with opportunity 

for UK industry

Commercially viable 

plants designed and 

returns on investments 

emerging

Public support for algae 

based biofuels for the 

UK
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Identify and network research and industrial specialists in disciplines and sectors 

relevant to bio reactors
Mitigate negative impact and perception of 1st generation biofuels through informing  

and engaging the public

Work with policy makers and providers of grants and support to ensure awareness  

of algae and eligibility as a biomass/biofuel resource 

Raise awareness of the algae opportunity and further engage the experience and 

expertise of relevant sectors such as water, chemical and offshore engineering

Establish requirements to Integrate bio-gas, oil and fuel into existing distribution 

networks and infrastructure including levels of blending

Comment on this roadmap, find collaborative project partners and identify research expertise from members of the 

Energise Sustainable Fuels Network by emailing energise@envirobusiness.co.uk



��

������	
����
�������������������

��������	
����

��

�
�


������������������������������������
��
��������������
������
�
����

�	����������������� 	��!��������������
����"#���������������!�������
����
�
��������
��	�����	�	��$������%��������������������������!�������
��!
����	���&�'������������(����������(������!���������!������!��������
����������	������(�������	�����$���������������������������������������
����������&�
�
)���������!������������*�

• +��%��	�������������������������$�����,�����!��������$��!�������	�����
�����������

• �������	�!����$��������������!���������
��!�����!������������������
��!
����	����

• -�����	���������
���������!����������	�������!�������!���!����.�!�������
������������

• /��������	�%������	�����	��$������%�����������������������������������
�����������

�

�����!������������
������!���	����������!������������������	�*��
�0�12��02�100����

���&������$�������&!�&�%�
�

�


