Late-stage R&D: business perspectives

R&D infrastructures case studies

VIVACITY LABS: DEVELOPING AN Al
TRAFFIC MANAGEMENT SYSTEM ON
THE STREETS OF MILTON KEYNES AND
MANCHESTER
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Vivacity Labs is a London-based
startup that combines artificial
intelligence (Al) and the Internet-
of-Things to improve transport
networks. With Innovate UK
funding, it opened a first-of-a-
kind manufacturing facility in
Bletchley in 2017 to build, test and produce sensors.
These sensors were then deployed in a real-world
environment, across Milton Keynes, where they
delivered up-to-the-minute city-wide transport data
as well as a testbed for further Al development.
Following this demonstration project, Vivacity Labs
have won contracts with multiple clients both in the
UK and internationally.

Its current focus is in developing an artificial
intelligence traffic light optimisation system in

a living lab in Manchester where they are now
managing traffic lights in the real world and

already demonstrating 30% reductions in traffic
delays compared to existing systems. The company
adapted its technology to help anonymously analyse
social distancing behaviour for the Department for
Transport in response to COVID-19.

SIEMENS: LIVING LABS FOR THE
INTEGRATED ENERGY SYSTEMS OF THE
FUTURE
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Siemens is developing new technologies and
services for future global distributed energy systems.
Siemens has found that the use of living laboratories
can offer opportunities to evaluate new business
models, customer acceptance in real environments
and accelerate their market introduction. Siemens
has a number of collaborations across Europe,
including: Aspern, Vienna; Project Triangulum in
Manchester; and Project Ruggedised in Glasgow.

More recently, Siemens has started to partner
with several UK universities to test technologies
across their campuses, facilities and student
accommodation, while supporting them to reduce
energy costs and carbon footprint. The data and
learning from the projects are also being shared with
the universities for use in teaching. Deploying the
technology in different types of accommodation,
new and old, that is representative of the housing
stock is essential to developing a technology that
can work globally.
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Investment case studies

SPIRIT AEROSYSTEMS BELFAST
(PREVIOUSLY BOMBARDIER):
DEVELOPING AN AWARD-WINNING
AIRCRAFT WING AND SUSTAINING HIGH-
VALUE JOBS WITH LOAN AND GRANT
SUPPORT FROM GOVERNMENT
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In 2006, Bombardier saw an opportunity to develop
the only purpose-built aircraft for the 100 to 150

seat market. The aircraft, which entered service in
2016, became the Airbus A220 in 2018. Bombardier
Belfast developed the aircraft wing using advanced
composites to reduce weight by 10% compared to

a metallic wing and improve corrosion resistance

for greater efficiency and easier maintenance.
Bombardier secured a £100 million loan from the UK
government and £20 million in grants from Invest NI
and, in total, invested more than £520 million in the
development of the new product. This included a
purpose-built 600,000 square foot facility in Belfast to
house wing production, from receipt of raw material
right through to despatch of assembled product.

Spirit AeroSystems recently acquired Bombardier's
Belfast operation to diversify and strengthen its
portfolio, including the addition of the composite
wing programme for the Airbus A220 aircraft
family. Looking towards the recovery of the aviation
industry following the impacts of the global
pandemic, Spirit has long-term plans to expand its
Belfast wing manufacturing and assembly facility
to accommodate future ramp-up activity on the
programme, which will support jobs both within
Spirit and its supply chain.

CCm TECHNOLOGIES: GRANTS
SUPPORTING THE DEVELOPMENT OF
CARBON CAPTURE, UTILISATION AND
RESOURCE OPTIMISATION TECHNOLOGY

CCm Technologies has developed a carbon
utilisation technology — capturing carbon dioxide
and waste streams to be converted into materials
for use in fertilisers, plastics and energy storage.

It started in 2012 and are now reaching scale-
ready commercialisation. The development of the
technology has been funded through Enterprise
Investment Scheme equity and grants from the UK
and Canada.

In 2020, CCm Technologies, in partnership with
Severn Trent, won £1 million from BEIS and the
Carbon Trust to develop a waste-water recycling
process using captured CO?2 to stabilise nitrogen,
phosphate and organic chemicals held within
waste streams at Severn Trent, turning them into
sustainable plant nutrients.

Access to grant funding has enabled CCm
Technologies to develop the technology, tailor a
product for interested customers and infill various
aspects of the technology as it prepares to move
to commercial contracts. Non-financial support
from Innovate UK was also hugely valuable, with
support to create exhaustive financial models

and a four-minute video building credibility with
large organisations and good commmunication of
complex engineering solutions. In July 2020, CCm
announced a commercial contract with Yorkshire
Water to recovery nutrients, primarily ammonia and
phosphorus, from effluent discharge.
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People case study

VENTILATORCHALLENGEUK:ASSEMBLING
THE SKILLS TO DELIVER VENTILATORS TO
THE NHS IN RECORD TIME

Following a call from the UK government to

supply the NHS with ventilators in March 2020,

Dick Elsy FREng, Chief Executive of the High Value
Manufacturing Catapult, assembled a consortium

of 33 significant UK industrial, technology and
engineering businesses. The consortium brought
together expertise from across the aerospace,
automotive, motorsport and medical sectors and the
wide range of skills needed to deliver the endeavour,
including:

Smiths and Penlon, the two medical device
manufacturers at the heart of the consortium. The
VentilatorChallenge UK consortium scaled-up the
Penlon ESO2 Emergency Ventilator device, which
modified proven clinical equipment, and the
Smiths paraPAC PlusTM. Both businesses brought
expertise in the ventilator design space and an
understanding of the clinicians’ and regulators’
requirements.

- Airbus in Broughton, Ford in Dagenham, GKN
Aerospace in Luton and Cowes, McLaren in Woking,
Rolls-Royce in Filton and STl in Hook, Smiths
Medical in Luton and Penlon in Abingdon adapted
manufacturing facilities and trained staff to
produce and assemble the ventilators at speed.

- Siemens Healthineers supported the project with
medical engineering and regulatory expertise to
gain rapid MHRA regulatory approval.

- Siemens provided digital design skills and
technology, including the use of digital twins for
rapid problem-solving to deliver the project at
speed.
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- Accenture was responsible for accountancy across

the collaboration. A cloud network was built and
used to track the progress of parts through the
supply chain and manufacturing facilities.

- DHL supported project by setting up a complex

logistics network that saw them implement an
end-to end supply chain in only 1.5 weeks. Despite
global competition for parts and lockdown
challenges during the pandemic, the supply chains
of the different organisations also became key

to delivering parts across the consortium. The
consortium sourced parts from more than

22 countries, with the furthest distance travelled
by a single part being 5,226 miles.

- Microsoft Hololens mixed reality headsets were

used to capture the highly specialised ventilator
production process to train and upskill the
consortium’s new 3,000+ workforce in multiple
manufacturing sites across the UK and to aid in
adhering to social distancing guidelines.

- UK-based Formula 1 teams brought a rapid The Ventilator Challenge UK consortium delivered
engineering problem-solving capabilityand culture 13,437 ventilators to the NHS by July 2020, reaching
to drive the pace of the project. a peak production of 400 ventilators a day.
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Institute for Advanced
Manufacturing and Engineering (AME).



https://www.coventry.ac.uk/ame/
https://www.coventry.ac.uk/ame/
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BAE SYSTEMS: COMMERCIALISING A
DISRUPTIVE INNOVATIVE PRODUCT WITH
OPPORTUNITIES ACROSS DIFFERENT
MARKETS

BAE Systems operates in a highly competitive sector:
defence. As such they drive forward R&D, for example
an optical technology that enables a viewer to see an
image projected into their eyes whilst still being able
to see the actual backdrop meaning a pilot can see
critical information while flying, a driver can be shown
data while driving or a soldier can see vital stats on the
battlefield.

In 2005, BAE Systems licenced on an early-stage
technology from a University of Cambridge University

spin-out before developing its own technology in
this field. It then took 10 years to develop the
technology to a prototype stage where it could be
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shown to customers to bring them on board. The
first commmercial product, for the defence market,
was a head-up display, 50% lighter, brighter and
more capable of handling information than existing
technology. It was then developed further into
augmented reality glasses to be used across a range of
military and commercial markets and generate new
demand back into the defence sector. As a result of
BAE Systems continuous incremental investment of
over £15 million over 15 years there is now significant
potential for the technology in multiple markets.
However, the late-stage investment to adapt and
tailor the core technology to each new market can
be significant. This naturally restricts BAE Systems’
ability to maximise the full market potential when
balancing overlapping investment requirements
against shareholder expectations of business returns
in the near term.



