How Research and Innovation
Infrastructure is Driving
Environmental Sustainability
The UK’s ambitious target of achieving Net-Zero greenhouse gas
emissions by 2050 requires changes to the way we work and travel,
alongside adopting new technologies to support Clean Growth1.
The Government’s 10 Point Plan outlines how the UK will transform
its economy through a Green Industrial Revolution to meet this
national ambition2.
Underpinning this strategy are research and innovation
infrastructures which enable the development and
demonstration of novel technologies to help us better
understand, monitor and predict environmental changes,
such as renewable energy, carbon-neutral transportation,
advanced energy distribution systems and energy efficient
homes, and carbon capture, utilisation and storage.

Along with other governing bodies, UKRI has committed
to achieving Net-Zero for all carbon emissions by 2040,
publishing its environmental sustainability strategy outlining
how it will deliver the national ambition of achieving
Net-Zero by 20504. This includes integrating environmental
sustainability criteria into all UKRI capital and infrastructure
investment decisions.

Research and innovation infrastructures
play a leading role in environmentally
sustainable design
Construction of new state-of-the-art infrastructures
provides a unique opportunity to embed and test such
technologies, as well as consider the environmental impacts
when making investment choices. These include:

adopting new and more
efficient building standards

environmentally friendly
construction methods

integration of renewable
energy sources

smarter methods to manage
energy use or minimize waste

From 2020, the UKRI Infrastructure Fund requires
all potential projects to demonstrate that they
have taken environmental sustainability concerns
into account. For example, this includes storing
and providing data in carbon efficient ways,
investigating low-carbon sensor options to mitigate
carbon emissions, using remotely accessible digital
twins and ensuring environmental sustainability
policies to support minimizing waste and travel.

revised access and travel policies
to reduce travel-associated emissions

ARCHER2, a world class advanced computing resource for UK
researchers, is managing its carbon footprint generated by
essential travel to support collaboration, teaching and reporting
by ensuring staff choose the most efficient modes of transport
and using carbon offset schemes3.
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How Research and Innovation Infrastructure
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Case Studies
Point 1: Advancing Offshore Wind
Advancing and demonstrating technologies using offshore wind facilities
The Offshore Renewable Energy Catapult’s Levenmouth Demonstration
Turbine is a unique, open-access offshore wind turbine dedicated to
research and development. Located in Fife, Scotland, the 7MW turbine
allows developers from various industries to demonstrate, test and validate
new systems and methods in areas such as data and digitalisation as well
as robotics and automation. In the last 5 years, the turbine has attracted
over 98 SME’s to use its test-bed facilities to develop and harness new and
innovative sensor technologies. In 2018, Edinburgh based MarynSol used the
Levenmouth Demonstration Turbine to test its SeaSmart automated marine
survey using autonomous vehicles.

Point 2: Driving the Growth of Low Carbon Hydrogen
Enabling vital research in recycling radioactive hydrogen into a fusion
energy resource
Expected to be fully operational in 2021/22, the Hydrogen-3 Advanced
Technology (H3AT) at the UK Atomic Energy Authority campus at Culham
will provide a globally unique, world class tritium testing and training
technology center for industry and academia. H3AT will enable vital research
and development into recycling, storing and recovering tritium. Tritium
is a rare and radioactive isotope of hydrogen with a short lifespan. This
radioactive isotope can be bred in a fusion reactor to produce a fusion
commercial energy source, but resources are in short supply. The H3AT
facility will boast a flexible suite which will enable research into pure tritium
science, component testing, as well as state-of-the-art training facilities
and computational simulations and variations to enable scientists and
researchers to ensure the UK stays at the forefront of a growing demand for
tritium based energy expertise.

Point 3: Delivering New and Advanced Nuclear Power
Enabling advancements in nuclear power around the world
The Joint European Torus (JET) at the UK Atomic Energy Authority campus
at Culham Centre for Fusion Energy is the world’s largest magnetic fusion
experiment and is also the largest EU facility in the UK. It researches the
possibility to use fusion as a source of energy using a tokamak - a device that
holds hot plasma in a tight magnetic field. Since operation began, JET has led
the way into major advances in nuclear fusion science and engineering and
was the first reactor in the world to produce controlled, commercial use fusion
power by combining tritium with deuterium. JET facilities are used by fusion
based scientists and researchers from all over the world to run plasma physic
experiments and test systems and materials for nuclear power.
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Point 4: Accelerating the Shift to Zero Emission Vehicles
Leading the way in research and development of battery technologies
Funded by the Industrial Strategy Challenge Fund and Local Government,
the UK Battery Industrialisation Centre will support UK companies in
the development of battery technologies for high volume manufacture.
Developed through a collaboration between the Coventry & Warwickshire
Local Enterprise Partnership, Warwick Manufacturing Group and University of
Warwick in Coventry, this infrastructure provides a unique national capability
that can be accessed by both academia and industry to research, develop
and manufacture battery technologies, providing a critical link to enable the
commercialisation of leading early and mid-stage research and development
activities. The UK Battery Industrialisation Centre is a key part of the Faraday
Battery Challenge, a Government programme to accelerate the development
of high performing and cost-effective recyclable batteries.

Point 5: Public Transport, Cycling and Walking
Driving innovation and value creation of services provided by national infrastructure
Funded by the Engineering and Physical Sciences Research Council, UK
Collaboratorium for Research on Infrastructure and Cities (UKCRIC), is a unique,
a world-class integrated research capability to document, monitor sustainability
and evaluation new technologies and digital solutions that reduce the risk and
add value to existing infrastructure in UK towns and cities. UKCRIC has secured
£138m of match funding from universities and industry to design and build 13
cross-disciplinary infrastructure laboratory and urban observatory facilities.
From these facilities, UKCRIC collects and analyses vast urban data including
complex interrelations and interactions of real systems with the environment,
people and society. This enables green transport policies, regulations, planning
and strategic capital investment decisions to be made on the basis of evidence,
analysis and innovation. By consulting and working closely with stakeholders,
UKCRIC are pioneers in promoting collaboration and knowledge sharing
between disciplines and across sectors.

Point 6: Jet Zero and Green Ships
A giant step forward towards a net-zero oceanographic capability
Funded by the Natural Environment Research Council (NERC), Net Zero
Oceanographic Capability (NZOC) is a scoping project designed to research
future marine science capabilities in line with the UK’s objectives to achieve
net zero emissions by 2040. Currently, NERC’s marine infrastructure
contributes over two thirds of its carbon emissions. NZOC will assess
current and emerging technological solutions and trends to develop research
programmes and infrastructure for a net-zero oceanographic capability
including autonomous vessels and sensors, all whilst maintaining worldleading, environmental discoveries, solutions and impacts. This will build on
investment in UK infrastructure, which over the last 15 years, has created the
largest, most diverse robotic research fleet in Europe, comprising of 10,000
vehicles with a collective value estimated at £20 million.
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Point 7: Greener Buildings

Finding methodologies and research in one of the UK’s greenest buildings
The Carbon Neutral Laboratory, part of the University of Nottingham’s Centre for Sustainable
Chemistry, is at the forefront of chemistry’s bid to reinvent itself as an environmentally friendly
industry. Built from natural materials and powered by renewable energy, it will generate enough
carbon credits over 25 years to offset the energy used in its construction. The building has been
awarded BREEAM Outstanding and LEED Platinum certifications, the highest level of green building
certifications, and features an array of water reduction, natural ventilation and heat-capturing
technologies. Collectively, these measures have enabled the facility to deliver power savings of
more than 60% versus traditional building designs.
Research England’s UK Research Partnership Investment Fund invested £10.6 million towards the
construction of the centre, and this contribution was matched by GSK as well as by contributions
from the Wolfson Foundation and University of Nottingham, for support totalling £24 million to
date. The investment enabled this unique infrastructure to support and develop novel and worldleading sustainable chemistry methodologies and research, housing a multidisciplinary team of
over 120 researchers.

Point 8: Investing in Carbon Capture, Usage and Storage
A globally unique underground CO2 storage research laboratory
Carbon Capture, Usage and Storage (CCUS) is one of the essential technologies required for the
UK to transition to a low carbon economy and support the UK’s ambition to achieve net-zero
carbon emissions by 2050. The Natural Environment Research Council and the British Geological
Survey have received funding from the UKRI Infrastructure Fund for a scoping study to develop a
CO2 Storage Testbed that will bring a step-change in the UK’s research capabilities for advanced
subsurface investigations and help de-risk CO2 storage, placing the UK as a global technology
leader in CCUS. The test bed will enable the investigation of both subsurface CO2 storage
processes and the improvement of existing and development of new technologies to ensure the
safe and efficient storage of CO2 at industrially relevant scales.

Point 9: Protecting Our Natural Environment
A new trailblazer in the route to a net zero future
The John Innes Centre and The Sainsbury Laboratory are internationally recognised centres of
excellence in plant and microbial science. In 2021, UK Research and Innovation have invested
£1m in the Next Generation Infrastructure to transform the existing capabilities of both centres
via a new and shared interdisciplinary research hub. It will include new glasshouses, controlled
environment rooms, laboratories, platform technologies for genomics, bio-imaging, structural
biology, analytical biochemistry, all seamlessly integrated with advanced computational facilities.
This will address research challenges including genetic crop improvement strategies, reducing
greenhouse gas emissions and understanding plant-microbe interactions to develop clinical
treatments to improve human health. The site is also committed to near-site zero carbon
generation to offset both operational and embodied carbon over 25 years without recourse to
carbon credit schemes.

Point 10: Green Finance and Innovation
Using complex data modelling to support greener financial decision making
The UK Centre for Greening Finance and Investment (CGFI) is a UKRI funded research centre
that will advise lenders, investors and insurers to support environmentally sustainable decision
making. Led by the University of Oxford and located across physical hubs in Leeds and London,
the national centre will accelerate the adoption and use of climate and environmental data and
analytics by financial institutions. The Data Analytics Facility for National Infrastructure (DAFNI)
computational platform based at STFC will provide computational and data analysis facilities
to support the CGFI. DAFNI’s complex modelling of environmental data and future climate
predictions across UK towns and regions will enable the centre’s facilities to be used by financial
institutions to consider the impact of climate change in financial decision-making and enhance
the resilience of future investments.

