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IDRIC, the UK Industrial Decarbonisation Research and Innovation
Centre, is the focal point of the green transformation in the UK's
industrial heartlands.

IDRIC is led by UKRI Industrial Decarbonisation Champion, Prof. Mercedes
Maroto-Valer and hosted by Heriot-Watt University, with a central team delivering
key functions, including policy and skills, knowledge exchange and business

development. The centre’s activities are supported by three research co-directors
and seven academic leads who are embedded in the UK's largest industrial clusters.

IDRIC's Research Co-Directors

Prof Benjamin Sovocal Prof Anna Korre Prof Marcelle McManus
University of Sussex Imperial College London University of Bath

Academic Cluster Leads

Dr Maxine Akhurst Jon Maddy
British Geological Survey University of South Wales
Dr Lindsay-Marie Armstrong Dr Jonathan Radcliffe
University of Southampton University of Birmingham
Prof Joe Howe Prof Tony Roskilly
University of Lincoln Durham University

Assoc Prof Kirstie Simpson
University of Chester

Funded by

Powered by research and innovation and funded by

UK Research UKRI Industrial Decarbonisation Challenge, IDRIC
and Innovation develops innovative decarbonisation solutions at

pace and scale in the places where it matters most.

In our interconnected world, a just transition to

Net Zero requires that decarbonisation is achieved
holistically. Moving to a Net Zero future is a hugely
complex task and given the multiplicity of industrial,
economic, political and societal interfaces, requires
a whole-systems approach. It is only through
continued collaboration with research organisations,
industry, government, policymakers, NGOs, trade
organisations and the public that whole-system,
multidisciplinary solutions will be successfully
co-created. The implementation of large-scale
solutions for industry does not rely exclusively on
one technology. Moreover, even when technology
can provide solutions, finance, political will and
leadership will be crucial in managing transitions,
securing private sector buy-in and facilitating

the behavioural change needed for a sustainable
transition to Net Zero.

| am delighted to share with you the progress that
IDRIC has made so far in this complex transition
and look forward to continuing to work with you to
realise our green industrial futures.

IDRIC Director and Champion
Prof Mercedes Maroto-Valer



IDRIC in context

IDRIC is a multi-disciplinary research and innovation programme addressing key
cross-cutting challenges of industrial decarbonisation. Collaborating with research
organisations, industry, government, policymakers, NGOs, trade organisations and
the public, IDRIC is co-creating whole-system, multidisciplinary solutions that are
accelerating the green futures of our industries.

As well as providing critical research expertise, IDRIC’s convening power is
adding value by building cross-sector stakeholder collaborations, as well as
synthesising key insights to address real world challenges associated with the
industrial transition.
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Delivered by UKRI through three complementary workstreams:

2 Cluster Plans £8M, InnovateUK

2 Deployment Projects £180M, InnovateUK

2 IDRIC: The UK Industrial Decarbonisation Research and Innovation Centre £20M, EPSRC

IDRIC is accelerating the energy transition of industry by boosting
competitiveness and productivity

Green
Industrial
Futures,

Policy & Research & R ea I | S ed Skills & Knowledge
Engagement Innovation Leadership Exchange
Development Whole systems Collaborations Cross-learning,

of effective solutions at scale & evidence
policy & integrating tech, pace across gathering &

regulatory policy & business the innovation independent

frameworks models ecosystem advice

IDRIC is working towards key outcomes

More effective engagement between industry,
policy makers & multidisciplinary research &
innovation

Industrial
) Decarbonisation
Challenge Outcomes

Decarbonisation solutions are de-risked
enabling faster industry implementation & UK

competitiveness ™~
™~ Development
Increased skills capacity & diversity in the of 4 low-carbon
workforce to deliver, sustain and grow a industrial G
low-carbon industry clusters by 2030 reeh

industrial

futures
realised

%

Development
of the world's
first Net Zero

industrial cluster

I by 2040

Policy makers are better informed, leading to
more effective policy & regulation

Better informed public on how research can
accelerate industrial decarbonisation & young
people are more engaged in Net Zero careers
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Enhanced impact of learnings from clusters
by engaging with wider actors across UK &
internationally




Building an industrial decarbonisation community

IDRIC's research and innovation
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IDRIC works with academia, industry, governments and the wider public on the

co-creation, co-development and co-delivery of research and innovation programmes.

We focus on a whole systems approach in order to accelerate the development and
deployment of low carbon solutions in areas such as CCUS, hydrogen, fuel switching,
energy storage, and negative emissions technologies.

Our research addresses key social, economic and policy aspects of industrial
decarbonisation, including innovative planning and decision-making tools for
infrastructure and supply chains.

We engage with all seven industrial clusters: running workshops and conferences in
each of the clusters to better understand industry’s needs; showcasing our current
research and fostering new connections between industry and academia.
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To achieve academic excellence as well as challenge-driven research, IDRIC's
research portfolio is co-developed with industry partners, informed by a

gap analysis with extensive input from stakeholders and IDRIC’'s Academic
Cluster Leads.
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IDRIC has a dedicated online Knowledge Hub which acts as a powerful
information exchange tool.

IDRIC's research is underpinned by
9 Multidisciplinary Integrated Programmes (MIPs) each
iy Ca e addressing key challenges for industrial decarbonisation.
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https://idric.org/resources/

IDRIC’s impact - research and innovation

Enabling collaborations

IDRIC is working on a programme of 62 projects across the UK.
Some recent developments are included below.

Prof Philip Bowen,
Cardiff University

Ammonia and hydrogen use for industrial heat and
power generation

Training courses on the safe use of zero carbon
fuels being rolled out at universities and colleges,
nationally and internationally.

%

Prof Heather McGregor,
Heriot-Watt University

Risk in decarbonisation finance

Workshop series, bringing together financial
institutions, investors, industry, researchers,
regulators and policymakers to debate how to
finance industrial decarbonisation.

Dr Maxine Akhurst,
British Geological Survey

Next generation of the UK’s carbon dioxide storage
database

Improved CO, storage capacity data for 200 oil
& gas fields not previously included in the UK’s
national CO, storage database, CO,Stored, to
support UK clusters’ CCS strategies.

Prof Alan Guwy,
University of South Wales

Volatile Fatty Acids (VFA) Factory for Decarbonisation
of Wastes

In collaboration with Welsh Water, pilot scale
experiments for the production of platform
chemicals from primary sewage biosolids, using
microbial conversion technologies.

Prof Susana Garcia,
Heriot-Watt University

Accelerating the deployment of cost-competitive
carbon capture technologies

Online platform identifying optimal carbon
capture solutions, upgraded to include techno-
economic assessments and environmental impact
evaluation via life cycle assessment.

/

.
Prof Joe Howe, f % )
University of Chester
Enabling Skills for the Industrial
Decarbonisation Supply Chain

Report quantifying the workforce needed to
meet the demands of industry and now being
used by the clusters, ECITB, Cogent, EU Skills
and CCSA to inform future workforce strategies.

&

Prof Peter Taylor, { % |
University of Leeds
Learning from international experience in
decarbonising industrial clusters

A collaboration with Mission Innovation Net Zero
Industries and DESNZ to run an international
workshop, bringing key clusters across the globe
together to share best practice. J

Dr Ed Hough,
British Geological Survey

Enabling hydrogen storage near industrial clusters

Maps to illustrate where hydrogen storage

in porous rocks might be possible in the UK,
providing industry with reliable information on
potential sites for storage.

e

Prof Nashwan Dawood
Teeside University

Smart Decision Modelling tool for industrial cluster
decarbonisation

Beta-version of the smart tool, which uses

Al and machine learning to assess different
decarbonisation scenarios in clusters, ready for
testing by industrial collaborators.

ﬁ
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Prof Yulong Ding, \e ]
University of Birmingham R '
A flexibly integrated solution for gas compression
and industrial thermal processing decarbonisation

Patent filed for a ‘mobile energy stored as heat’
system which can transport waste heat from
industrial sites to domestic heat users.

IDRIC is working with a diverse community of researchers, industrial stakeholders
and policy makers

Dave Robson,
Kellas Midstream

“We have access to a

range of skills, a range of
knowledge that we would
not have if we were not

working with IDRIC.”

i range of experience, a

Murray Bainbridge,
Scottish Development
International

“The independent nature

of IDRIC means the
recommendations they bring
forward can be discussed
with Government and wider
stakeholders in the knowledge
that its impartial.”

%
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Jenny Young,
ECITB

“Having an organisation
like IDRIC that can help us
build links with partners
and work with them to
see what role we can

play in providing the

skills solutions is really
important to us.”

Jon Maddy,
University of South Wales

&)
“IDRIC has been really strong

in pulling new research
collaborations together: groups
that might not have previously
been in the same field, might
not have moved in the same
areas.”

Assoc Prof Kirstie Simpson,
University of Chester

“IDRIC has enabled the University
of Chester to work with all of the
clusters to understand what their
skills needs are.”

Prof Darren Oatley-Radcliffe,
Swansea University

“We're about to be moving to 20 tonne scale and then beyond that
to a 200 tonnes scale. And all of that is enabled by the initial seed
funding that we were able to get from IDRIC.”

Jon Elvins, ‘
Swansea University \

“IDRIC has been an absolutely amazing
program. It has enabled us to develop an
idea that we had a few years ago and take
that into industry. Furthermore it has given
us contacts in areas where we can get the
programme done, on time, within budget
and actually expand the programme.”



https://idric.org/research-programme

IDRIC’s impact — policy

IDRIC’s impact — skills
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Effective and integrated policy and regulatory frameworks are crucial to
support and accelerate industrial decarbonisation across a range of sectors
and value chains.

The IDRIC Policy Team supports policy makers at the UK and devolved level by
integrating policy relevant findings from across IDRIC's research portfolio and
independent research, as well as facilitating dialogue and knowledge exchange.

Through a program of policy forums and thematic policy roundtables, the Policy
Team has brought together critical expertise and the shared understanding
needed to drive action on key policy issues.

Key priorities and recommendations for action are outlined in the recent IDRIC
Policy Synthesis Report, with further thematic reports recently published and in
production (e.g. industrial electrification; planning, consenting and permitting;
and carbon accounting).

IDRIC Policy Synthesis Report 2022

Policy priority areas:

2 Business model support to scale up low-carbon technologies fuel
2 Enabling fuel switching and electrification

2 Infrastructure for transport and storage of energy & Co,

2 Timely planning and consenting processes

2 Comprehensive carbon accounting and standards

2 Resilient low-carbon supply chains

2 Net Zero skills and workforce

IDRIC Policy Synthesis Report 2022 \
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IDRIC is leading industrial decarbonisation skills
« e Enabling Skills for the Industrial Decarbonisation
and workforce development activities through: Supply ran ’

» Dedicated research projects e — :
» The delivery of capacity building, training and advisory | - 'u'*]“!j'\J;/“i/ NSNS
activities for academia, industry and government

» Skills sector engagement and building coalitions with
aligned skills organisations.

Highlights include:

Enabling Skills for the Industrial Decarbonisation
Supply Chain Report

This report quantifies the workforce needed to meet the
demands of industry and now being used by the clusters,
ECITB, Cogent, EU Skills and CCSA to inform future
workforce strategies.

» The launch of a £500k secondment programme matching researchers
with industry government and NGOs

» Launching the Early Career Researchers Academy

» Membership of a range of industry coalitions, advisory and working groups
(including the Climate Education and Skills Group, the Energy Skills Alliance,
the CCSA skills working group, and the Hydrogen Skills Alliance)

» Partnering with EPRSC-funded centres to hold a Net Zero Conference for over
200 early career researchers

» Directly informing both the Humber Industrial Cluster Plan and the Net Zero
North West Cluster Plan

Early Career Skill Sector Engagement

Researchers Academy 2 Convene partners and stakeholders
working in the skill sector to help shape
the agenda for training provision

and investment.

2 Landscape map current initiatives
across national, devolved and
local governments and work with

stakeholders to develop initiatives.

Research Associates are
employed across IDRIC's projects

Targeted training Networking
for industrial events
decarbonisation

9

A community Secondment
of peers opportunities

IDRIC Skills Roundtable, London, Nov 2022



https://idric.org/wp-content/uploads/IDRIC-Policy-Synthesis-Report-2022.pdf
https://idric.org/resources/report-enabling-skills-for-the-industrial-decarbonisation-supply-chain/.

IDRIC’s impact — EDI

Next steps

IDRIC is committed to embedding and promoting Equality,
Diversity and Inclusion (EDI) in our industrial clusters and

research institutions.

Our EDI Strategy published in April 2022, outlines the

activities IDRIC is implementing to monitor and improve
EDI in all its forms from 2021 to 2024 and also outlines the

parameters of our biannual monitoring survey.

Dame Heather McGregor

Our strategy also includes these three specific interventions:  IDRIC EDI Champion
02 03
01 Nothing about us Raising aspirations

You can't be what
you can't see

A media showcase of IDRIC
individuals who are currently
involved in or supporting

without us

Workshops on the subject of
disability in research careers
- highlighting how to support
people with disabilities.

and expectations

Closely engaging with Career
Ready to facilitate pathways
for careers in industrial
decarbonisation to students

from disadvantaged

industrial decarbonisation
backgrounds.

research (2022-2023).

Marcelle McManus, Lindsay Marie Armstrong, Nashwan Dawood,

University of Bath University of Southampton University of Teesside

“IDRIC is very fundamentally ~ “We need to get everyone “IDRIC brought us a wonderful
a hands-on project and we together, get heads together  opportunity to get involved
are really trying to work and we need to tackle with our local cluster. IDRIC

in partnership with lots of [industrial decarbonisation] has been a catalyst for our
different industry partners collectively...just like any research and innovation
across the various different other engineering challenge development and helped
industry clusters to help we have to do.” us to form the new projects

attached to this centre and
get industry to work with us.”

them decarbonise. This is
an opportunity to actually,
hopefully, make a change.”

IDRIC is currently rolling out programmes to support the development of STEM
curriculum on FE and high school students. Partnering with organisations such as
Fuel Change and Enginuity, we are working towards strengthening the provision of
Net Zero and industrial decarbonisation resources for young adults.

IDRIC has developed an influential and impactful network at a critical time, bringing
academics and industries together, across the seven clusters. This is the first step
towards achieving Net Zero for UK industry, in an integrated and innovative manner.

With a strong research portfolio and network established, we are focusing our
efforts in the next 12 months on:

» Ensuring our wealth of research findings is applied where it can have most
impact, supported by the Impact Accelerator Fund and broader knowledge
exchange activities.

» Responding to urgent decarbonisation challenges through deployment of flexible
research funding.

» Building capacity in industry, academia and government through administration
of our secondment programme.

> Supporting partners in industry clusters and dispersed sites during the next
phase of industry collaboration for decarbonisation.

» Continuing to build a one-stop-shop for industrial decarbonisation policy to
promote a joined-up thinking across organisations to develop practical solutions
across critical policy areas.



https://idric.org/wp-content/uploads/IDRIC-EDI-Strategy-25.01.23.pdf

IDRIC’s research projects

MIP 1 - System Planning for Net Zero industrial
clusters

1.1. An integrated energy system planning tool for Net
Zero industrial clusters, Durham University

1.2. Industrial Clusters: Evaluating CO, Underground in
Bunter closures (ICECUBE), British Geological Society
(BGS)

1.3. Life cycle analysis (LCA) framework for industrial
decarbonisation, University of Bath

1.4. Smart policy and governance for industrial
decarbonisation, University of Sussex

1.5. Understanding public responses to industrial
decarbonisation in insecure times, Cardiff University
1.6 Unintended consequences? Life cycle comparison
of UK industrial decarbonisation pathways,

Imperial College London

1.7 An integrated framework for levelled up & low
carbonindustrial clusters, Imperial College London

MIP 2 - Infrastructure for Net Zero industrial
clusters

2.1. Development of an open-source toolkit to
design and evaluate the performance of low carbon
infrastructure for industrial clusters, Imperial College

2.2. CO, Ports to Pipelines [CO,P2P], University of
Southampton

2.3. Systems, infrastructure and technologies for
providing low-carbon fuels, University of Birmingham

2.4. Just transitions for industrial decarbonisation in
the UK, University of Sussex

2.5 A new seismic hazard model to support
decarbonisation in offshore regions around the United
Kingdom, British Geological Survey (BGS)

2.6 Integrated assessment of BECCS in context:
environmental, policy, regulatory and social factors,
University of Manchester

MIP 3 - Operating Net Zero industrial clusters

3.1. A Smart Decision Modelling (SDM) tool for
industrial cluster decarbonisation, Teeside University

3.2. Hydrogen storage and transport networks for Net
Zero industrial clusters, Heriot-Watt University

3.3. Risk in decarbonisation finance, Heriot-Watt
University

3.4. Net Zero sense of place, University of Exeter

3.5 Good plant design for measurement of CO,, in
carbon capture and storage applications, Aston
University, (EBRI)

3.6 Opportunities in financing the green transition,
Heriot-Watt University

MIP 4 - Scale up opportunities at cluster and value
chain level

4.1. Mobile Energy Stored as Heat (MESH), University
of Swansea

4.2. A flexibly integrated solution for waste heat supply
and heat demand, University of Birmingham

4.3. The politics of industrial decarbonisation policy,
University of Sussex

4.4 Assessing the value of the UK North Sea CO,
storage capacity, British Geological Survey (BGS)

4.5 CPD module development on industrial heating and
cooling, Durham University

MIP 5 - Energy vectors for industrial
decarbonisation

5.1. Ammonia and hydrogen use for industrial heat &
power generation, Cardiff University / Imperial College
London

5.2. Volatile Fatty Acids (VFA) factory for
decarbonisation, University of South Wales

5.3. Solid oxide electrolysis (SOE) for CO, utilisation,
University of St Andrews

5.4. Integration of sustainable production of chemical
energy vectors in industrial clusters, Heriot-Watt
University

5.5. The political economy of sunset vs. sunrise
industries, University College London

5.6 VFA to PHA: decarbonisation - a route to
sustainable plastics, University of South Wales

5.7 Accelerating the scale-up of next-generation fuels
from CO,, University of Southampton

MIP 6 - Accelerating deployment of CCUS for
industrial decarbonisation

6.1. Accelerating the deployment of cost-competitive
advanced carbon capture technologies for industrial
decarbonisation, Heriot-Watt University

6.2. Thermodynamic models for application in
industrial decarbonisation, Imperial College London

6.3. Advanced multitemporal modelling and
optimisation of CO, transport and storage networks,
Imperial College London

6.4. CO, Stored 2.0 - Next generation of the UK's CO,
storage database, British Geological Survey (BGS)

6.5. Protective space and social licence to operate
industrial decarbonisation, University of Manchester

6.6 Process Intensification of CO, capture with
bioenergy using rotating packed bed, University of
Sheffield

6.7 Algae-based carbon capture and utilisation for UK
cluster decarbonisation, Loughborough University

6.8 AMICUS: analysis methods for improved capture
using solvents, The University of Sheffield

MIP 7 -Large scale deployment of hydrogen
systems for industrial decarbonisation

7.1 Large-scale deployment of a hydrogen energy
system, Energy Institute

7.2. Electrolysis for green hydrogen and co-produced
chemicals at scale, Imperial College London

7.3. Integration of co-produced oxygen from
electrolysis to enable deep decarbonisation,
Heriot-Watt University

7.4. Enabling hydrogen storage near industrial clusters,
British Geological Survey (BGS)

7.5. Reducing CO, emissions with improved hydrogen
recovery processes, University of South Wales

7.6. Low-carbon reorientation in steel, oil refining and
chemical industries, University of Manchester

7.7 Enabling low carbon fuel technology deployment for
power and high temperature heat across the clusters,
Cardiff University

7.8 Enabling hydrogen storage near industrial clusters
(Phase 2): enhancing confidence in porous rock
storage, University of Manchester

MIP 8 - Reducing costs and risks of Negative
Emission Technologies (NETs) and their integration
in industrial clusters

8.1. To transform bio CCU from low volume conversion
to speciality products into a Mtonne process, University
of Swansea

8.2. Industrial NETs using alkaline materials,
Heriot-Watt University

8.3. BECCS-To-Sustainable Aviation Fuels (SAF),
University of Sheffield

8.4. Where to locate new bioenergy with carbon
capture & storage? A natural capital approach,
University of Southampton

8.5. Bio-Balance, University of Bath

8.6 Integrated design and optimisation for nationwide
deployment of direct air capture units, Imperial College
London

8.7 Up-scaling on-site CO, utilisation for
decarbonisation of dispersed cement sector: a novel
route to reliable Net Zero concretes, University of Bath

8.8 Creating a carbon framework for a decarbonised
circular economy, University of Bath

MIP 9 - Integration: Policy, knowledge exchange
and skills

9.1. Learning from international experience in
decarbonising industrial clusters, University of Leeds

9.2. Industrial clusters & whole energy system
modelling, Energy Systems Catapult

9.3 Knowledge transfer and innovation diffusion,
Heriot-Watt University

9.4. Development of competence, skills and training for
the transition to hydrogen, Energy Institute

9.5. Enabling skills for the industrial decarbonisation
supply chain, University of Chester

9.6 Diversity to Decarbonise: Promoting EDI in the
future workforce, University of Hull

9.7 Labour market and other wider economy challenges
in decarbonising the UK's industry clusters, University
of Strathclyde

More detailed information about IDRIC’s Research
Projects can be found on our website at:
https://idric.org/research-programme/
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