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Foreword

Amanda Solloway,
Minister for Science,
Research and
Innovation

This year has seen some of the greatest achievements and coming
together of universities and businesses ever witnessed. From research
and development of vaccines to the manufacturing of new health and
treatment aids to the adoption of new tech developments, it has been a
remarkable year for research and innovation. Though there have been
challenges, the world has witnessed a momentous coming together of
what academics and industry can achieve.

The government's R&D Roadmap published in the summer, paved the way for more
effective policy making and approaches. Critical to this is to develop an evidence
base that will provide insight into where policy and funding interventions can make
a difference, how we can achieve more, boost innovation and encourage investment
in R&D. This report provides us with the essential evidence needed to understand
exactly where the UK is making progress, in the number of university spinouts for
example, to the number of interactions that universities are making with industry.
Research and development is the foundation to productivity and growth and
university- business collaborations have a critical role in fostering world-leading
innovation, bringing together businesses and world leading researchers to grow and
develop new technologies and processes.

| am proud to be part of a Government that has continually demonstrated its
commitment to making sure research and innovation thrive. From the R&D
Roadmap to our renewed commitment to increasing R&D spend to 2.4% by 2027,
we are dedicated to ensuring the UK not only protects its research base but drives
it forward, with multi-year increases in spending towards commercialisation and
innovation remaining an integral part of how we develop research and innovation.
The Spring Spending Review will bring further clarifications to our longer term
commitment to this agenda.

As such, | welcome this report and would like to express my thanks to the National
Centre for Universities and Business in pulling together a report that not only
demonstrates the strength of our university and industry partnerships but also the
work of many industry and policy experts who are committed to maintaining and
growing these partnerships. Our universities and research institutions are among the
best in the world, and it is pleasing to see that so many others are working together
to share knowledge and develop insights into how we can grow our community and
our economy.



Introduction

Sam Laidlaw

Chair, National Centre
for Universities and
Business

Joe Marshalli

CEO, National Centre
for Universities and
Business

2020 has been a challenging year for the entire world and UK businesses
and universities have not been exempt. Yet this year has also demonstrated
the immense value of these groups working together. Nothing more so
than collaborations to develop Covid-19 a vaccine.

In this seventh annual assessment of the partnership between universities and
business, we reflect on this tumultuous year, the resilience demonstrated and the
importance of collaboration in the UK recovery. Additionally, we consider the impact
of Covid-19 on shaping the UK's policy priorities. The pandemic has had a huge
economic impact, with the OBR estimating an 11.3% contraction in GDP in 2020,
representing the deepest recession for 300 years, and a surge in unemployment to
levels that are yet to peak. The economic challenges the country faces at the end of
the year were unimaginable at the start of 2020.

Covid-19 is not the only challenge facing the UK. The ending of the Brexit transition period
at the end of the year will shift the country’s economic dynamics as well as specifically
on R&D and access to talent. Climate change cannot be ignored. The UK hosting COP26
next year is an opportunity to demonstrate global leadership on this issue. There is
also the fourth industrial revolution, which will have ramifications for years ahead.

Collaboration between universities and business is vital to address these issues.
Therefore, this year's report also considers what drives collaboration. The ‘levelling up’
agenda has been much spoken about this year and geographical proximity is important
but not the only driver of collaboration. We consider the other forms of proximity
such as organisational, social and institutional, which also drive collaboration forward.

As with the previous State of the Relationship report, we publish our annual
Collaboration Progress Monitor, which for the first time looks at skills and talent
as well as research and innovation. This analyses 25 different metrics over these
two areas for 2017/18, the latest year for which most data is available, compared
to a 5-year average. The data demonstrates an increase in university-business
collaboration before the pandemic in a wide range of areas.

We will need to see if this trend continues post pandemic. To avoid any drop-off in
the level of collaboration, actions need to be taken by the Government, universities
and businesses in partnership. In the final section of the report, we look at the year
ahead and the important role of collaboration in the UK's recovery. As with our recent
taskforce report ‘Research to Recovery: Delivering an R&D-driven Industrial Strategy’,
we also look beyond our recovery to outline how collaboration is fundamental to the
country’s long-term economic rejuvenation.

We are grateful for all the written contributions from businesses, universities and
other thought leaders that made this comprehensive evaluation possible.
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Each year, the National Centre for Universities and Business (NCUB) publishes a Collaboration Progress Monitor.
This Monitor allows NCUB, in partnership with its university and business members and stakeholders, to assess
year-on-year progress on collaboration, examining annual changes and tracking long-term trends.

This year's Collaboration Progress Monitor is based on data from the 2017/18 academic year, the latest year for
which many data sources are available.

As we explore in section 2 of this report, the Covid-19 pandemic has had an immediate impact on university-
business collaboration, which will, in all likelihood, be captured in data from the 2019/20 academic year. The
Collaboration Progress Monitor will not yet reflect or measure this impact; however, it will provide a critical appraisal
of collaboration before the crisis and a baseline from which to measure change in years to come.

Looking forward, it is also worth noting that the trends below cannot be assumed to continue as we face the global
economic effects of Covid19 and competition from other nations to attract more foreign investment and grow
technology sectors. Any future declines in activity may not reflect the performance of the HE/innovation sector in
the UK but rather world-wide trends. Further analysis will need to control for these expected impacts.

The 2017/18 academic year did see some significant developments for both universities and businesses that provide
an important context to analysing the Collaboration Progress Monitor. The data analysed in this year's Monitor
captures the first full year after the UK's vote to leave the European Union and follows the formal trigger of Article
50 of the Lisbon Treaty. In the same year, negotiations on the EU Withdrawal Agreement started, including plans for
a transition period until the end of 2020.

A new Higher Education and Research Act had just passed through parliament, representing the most significant
change to higher education and research legislation since 1992. Throughout 2017/18, a new Office for Students was
established to act as a regulator and competition authority for the higher education sector in England. UK Research
and Innovation was also formed, bringing nine organisations into one unified body to collectively support research
and innovation. There were also increases in Higher Education Innovation funding (HEIF) and the announcement

of a new Connecting Capability Fund (CCF) set up to complement HEIF by supporting universities’ collaboration

in commercialisation. The effects of these funding increases may not be reflected in the statistics for a few years
however. The Apprenticeship Levy also came into force in the 2017/18 UK tax year, creating a new funding stream
for apprenticeships delivered jointly by educational institutions and employers.

Apprenticeships are just one example of university-business collaboration to build skills. At NCUB, we see
universities and businesses collaborating across a breadth of activities. They collaborate on activities related to
research and innovation, but also work together to shape the talent the UK needs.

For the last six years the NCUB's Collaboration Progress Monitor has tracked progress in university-business
collaboration in the UK across 15 different metrics. This year, the monitor has evolved, expanding to cover 25
metrics across the two collaboration ecosystems that NCUB is focussed on: research and innovation; and skills and
talent. Together, these metrics paint a picture of the state of the relationship between universities and businesses in
their efforts to meet common goals across two important priority areas: research and education.

The Collaboration Progress Monitor purposely covers a breadth of indicators, reflecting that collaboration between
universities and businesses happens across a wide range of activities. The Monitor does not capture all forms of
collaboration, as some forms are not routinely captured. In some cases, the Monitor covers proxy measures that we
believe still offer valuable insights.

The Collaboration Progress Monitor allows NCUB and its stakeholders to gather data on collaboration each year,
bringing different indicators together to analyse what is happening and to monitor trends. We use data to build
an understanding of the ways universities and businesses collaborate, the extent to which they do and in what
domains. Trends are tracked against a five-year average to help evaluate their trajectory.



The Collaboration Progress Monitor at a glance

25 metrics capturing indicators of collaboration in research and innovation, and skills and talent.

2017/18 data, the latest year for which most data is available, analysed and compared to a
5-year average.

Analysis of research and innovation trends for each devolved nation, recognising the importance of
collaboration across all parts of the UK.

Pulling together data from a range of sources including: the Higher Education Statistics Agency
(HESA) records (including the Higher Education Business and Community Interaction (HE-BCI)
survey), the Office for National Statistics (ONS), Graduate Outcomes, Beauhurst and data published
by the Department for Education.
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Headline Findings for Research and Innovation
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United Kingdom variations in patterns of external interaction and constraints on

their development
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Collaborative Activity

A key element of the Collaboration Progress Monitor
is capturing and understanding the scale and volume
of interactions taking place between universities and
businesses each year. These interactions include
contracted research, consultancy or sharing facilities
and equipment’.

Across the 2017-18 academic year, universities
registered an overall increase in the number of
interactions with businesses of all sizes. The number
of interactions increased by 10.2% from 2017 to 2018.
Income from these interactions rose by 3.9% reaching
over £890m. Breaking this down by size of business

is important to get an understanding of the types of
interactions taking place.

Interactions with SMEs and large businesses

Last year, the first Collaboration Progress Monitor
capturing data on interaction after the EU referendum
was published. In the Monitor, we observed a significant
decline in SME interaction in 2016/17 of 13% compared to
the previous year. This may have been related to cycles
of European Regional Development Funds (ERDF) which
many universities use to engage SMEs. This year, we find
interactions with SMEs rising again. In 2017/18, interactions
with SMEs grew by 11.9% to 85,218, which almost corrects
for the contraction that was observed in 2016-17. Although
the number of interactions grew significantly, it has only

given rise to a relatively small (0.5%) growth in income
generated from interaction with SMEs.

It is notable that the number of interactions with SMEs
has risen substantially over the last six years of the
monitor, with an increase of almost 20,000 interactions
since the Monitor was started. This is certainly welcome
news and demonstrates the amount of resource

and effort universities have put into developing new
partnerships and engaging with small businesses.

The number of interactions with large corporations
rose by 5.5% in 2017/18 compared to the previous
year to 27,645 interactions. The number of deals
grew for the third consecutive year to 27,645 (which
represents a 5.5% increase). Income derived from
these interactions increased by 5.1% for the year and
represented a total income to UK universities of
almost £670m.

Investment in collaboration

During 2017/18, the UK saw an 8.7% increase in real
term amounts of UK business R&D investment in higher
education - taking the total investment to £389m. This
is a significant increase compared to previous years,
with just a 2.3% increase seen from 2016 to 2017. This is
an encouraging trend that UK businesses are increasing
their investment in R&D through UK universities, and a
notable spike to monitor in future years.

Higher education R&D expenditure, funded by UK businesses

400

380
360

£ in Million
N
[e ]
o

2007 2008 2009 2010 2011 2012

2013 2014 2015 2016 2017 2018

Year (2007- 2018)

1 Note: Our measure does not include courses provided for businesses by universities such as Continuing Professional Development (CPD) courses and Continuing




The UK saw an increase of 7.4% in foreign funds

into higher education during 2017/18. Foreign direct
investment (FDI) in R&D through UK universities now
equates to £1.56bn per annum. Whilst foreign funds
into higher education rose, it does mark the smallest
increase in FDI in the last 6 years. It is too early to make
informed judgements as to whether this is temporary or
a permanent slowing down of investment into the UK for
R&D. Equally, it may take as long as two years for global
R&D levels of activity to reflect the full effect of Covid19.
Therefore, any variations will need to be viewed through
the lens of a worldwide contracted sector rather than
poor HE/business performance in the UK.

The Collaboration Progress Monitor also tracks Innovate
UK grants as an important source of investment for some
forms of collaborative projects between universities and
businesses. In 2018, analysis showed that the number of
Innovate UK grants awarded to universities increased by
51 awards to 881. This represents the highest number
since the monitor was established six years ago.

Across the Devolved Nations, the number of Innovate UK
grants increased in both England and Scotland and there
were small decreases in Wales and Northern Ireland.

Products of collaboration

Understanding the extent to which knowledge exchange
between businesses and universities is being developed
and commercialised helps us to see how collaboration can
drive change and contribute to economic growth. However,
commercialisation is a long-term goal and investment
can take years to realise its potential. Therefore, it is not
unusual to see substantial fluctuations in the numbers
of patents, licences and university spin-outs.

Breaking down the metrics available on
commercialisation-related activities in 2017/18
highlights a number of these fluctuations:

* Patents granted
The number of patents granted to UK universities
grew to 1770 for 2017/18 - which represents
an increase of 27.7% and the second rise in
successive years. Increases in patent numbers
were observed in England, Scotland and Wales.

* Licences granted
During the same period (2017/18), the number
of licences granted by universities in the UK fell

by 16.9% to 7,075. It is worth noting that this
is the first drop in licences granted in 6 years.
This only relates to English and Northern Irish
universities, as the number of licences granted
rose in Wales and Scotland.

* Income from licences
Income from licensing grew by 39% to £144m,
correcting a 22% contraction observed the
previous year, which stood out as an anomaly
against a 5-year average.

* University spin-outs
Examining university spinouts - and in particular
those that have received business funding -
shows that in 2017/18 the number of companies
still active for at least three years grew 4.8% to
44, continuing a relatively stable growth over the
last three academic years?.

Concluding comments

Broadly, the Collaboration Progress Monitor shows a
steady increase in university and business interaction

in 2017/18 compared to 2016/17. The increase in SME
interactions and the rise in higher education R&D
expenditure funded by business are particularly notable.

Although the CPM data paints a positive picture on the
whole, there are some trends that will need to be carefully
reviewed as new data becomes available, particularly:

* Agrowth in interactions with SMEs has not
led to an equivalent rise in income from SME
interaction.

* Thefallin licenses granted by universities will
need to be better understood and monitored in
years to come.

*  Whilst foreign funds into higher education rose
7.4%, growth does appear to be decelerating.

In addition, these trends can have knock on effects

for other developments in the R&D ecosystem. The
increase in R&D spend from both public and private
sources for example, is often an important precursor to
more patents and increased numbers of licenses and
spinouts. Decreases in R&D spend on the other hand,
could materialise due to a contraction of global levels
of R&D activity more generally and could domino into
losses in contract research for universities.

2 This data is from Beauhurst but differs from HEBCI survey data, which we used for spinout data in previous editions of the State of the Relationship report. The reason for the change was that
Beauhurst data specifically tracks visible equity spinout deals which we predicted might present a more accurate representation of business funding as opposed to the number of spinouts in total.
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For universities in England, income
from collaboration increased across
the board from 2017 to 2018 - the
percentage of income that was
achieved through collaboration with
business increased from 36.7% to
38.1%. There were increases in the
number of interactions with both
SMEs and large businesses.

Increases were also observed
regarding commercialisation - the
number of patents granted, active
spinouts, and income from licensing
all increased from 2017 to 2018.
However, the number of licenses
granted fell significantly, by 20.8%.

The level of support for
collaboration from Innovate UK
increased from 2017 to 2018.The
number of Innovate UK grants
increased by 5.8%, while the average
grant offer increased by 36.6%.

For universities in Wales, the
percentage of their total income
achieved through collaboration with
businesses increased from 26.1% to
26.8%. from 2017 to 2018. Although
the number of interactions with
SMEs increased by 11.1%, the level
of income decreased by 14.7%. For
interactions with large businesses,
both the number of interactions
and the level of income from those
interactions increased, by 0.7% and
4.7% respectively.

Commercialisation increased across
the board - the number of licenses
granted increased by 17.8%, with
the level of income from licensing
increasing by 26.7%. The number
of patents granted increased
significantly by 155%, whereas the
number of active spinouts remained
the same from 2017 and 2018.

The level of support for
collaboration from Innovate UK
increased from 2017 to 2018. The
number of Innovate UK grants
fell very slightly by 2.7% while the
average grant offer rose by 13.6%.




Figure 4 Scotland and Northern Ireland against a 4-year average
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From 2017 to 2018, Scottish
universities saw a slight increase

of 0.9% in the percentage of their
total income achieved through
collaboration with businesses.
Although the number of interactions
with SMEs increased by 1.3%, the level
of income decreased by 5.5%. For
interactions with large businesses, the
opposite was observed - the number
decreased by 10.7%, with the level
of income increasing by 13.1%.

Things were mixed when it came

to commercialisation - the number
of licenses granted increased by
8.2%, but the level of income from
licensing decreased by 21.3%. The
number of patents granted increased
significantly by 138.6%, whereas the
number of active spinouts remained
the same from 2017 and 2018.

The level of support for collaboration
from Innovate UK increased from
2017 to 2018. The number of Innovate
UK grants fell by 16.7%, while the
average grant offer grew by 424%’.

For Northern Irish universities,

the percentage of income

achieved through collaboration
with businesses fell from 26.8%

to 21.4%. There was also a fall in
the total number of interactions
with SMEs and large businesses.
However, there was a 13.4%
increase in the level of income from
interactions with SMEs.

A similar picture exists when looking
at commercialisation - the number
of patents granted, number of
licenses and income from licensing
all fell from 2017 to 2018.

There was decrease in the level

of support for collaboration from
Innovate UK. The number of
Innovate UK grants fell by 8% from
2017 to 2018, while the average
grant offer fell by 22.4%.

1 The incredibly high statistic can be explained by a £98m HVM Catapult project with the University of Strathclyde skewing the data.




Highlights from

the Collaboration
Progress Monitor
on Skills and Talent

LINDA BEDENIK

Policy Analyst, NCUB

Overview

This year we have evolved the Collaboration Progress
Monitor by developing a dedicated set of indicators to
examine how universities and businesses work together
to shape the talent the UK needs. We have organised 12
metrics into three areas:

* Joint people development (including degree and
higher apprenticeships, Continuing Professional
Development (CPD) and Continuing Education
(CE) courses, and externally funded HE staff)

Readiness for work (including HE leaver
satisfaction, leavers on an internship, and
undergraduates on a sandwich course)

Employment levels (including graduates,
postgraduates and PhD graduates in employment,
HE leavers running their own business, and
private sector staff inflow and outflow)

Joint people development

There are a range of collaborative activities between
universities and businesses where there is co-
development of future talent. In particular, universities
and businesses work together to create and deliver
higher and degree apprenticeships as well as continuing
professional development opportunities.

Data presented shows that across 2017/18 there was
an overall increase in uptake of higher and degree
apprenticeships but a drop in the uptake of other training
courses being offered by universities to businesses.

In 2017/18, there were 6,360 degree apprenticeship
starts and 10,497 people participating in a higher or
degree apprenticeship provided by universities. Degree
apprenticeships were only started in 2014/15 and in the
same year, only four universities were providing higher
or degree apprenticeships. In 2017/18, 72 universities
provided them, and the number is still increasing.

In contrast to uptakes in higher and degree
apprenticeships, during the same period there has been




Headline Findings for Skills and Talent Collaboration
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New Graduate Outcomes data
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a drop in the number of university delivered learner
days to businesses. In 2017/18, 22,714 learner days were
delivered which is a decrease of 880 days compared to
the previous year and 1,313 fewer than the five-year
average (24,027 days). This can be framed against a
backdrop of relatively static business expenditure on
training per employee and per trainee in recent years
(as noted in the 2017 Employer Skills Survey).

The introduction of the apprenticeship levy in April
2017 could explain the increase in higher and degree
apprenticeship uptake as many businesses have made
use of higher-level apprenticeships to train existing
staff. It is difficult to make any definitive judgements on
the impact this has had on other CPD activities but it is
one to monitor in future years.

Universities and businesses also work together through
industry funding academic staff's basic salary. This has
seen a steady decrease with 0.66% of staff having their
basic salary financed by industry in 2017/18 compared
to0 0.73% in 2016/17. Looking over the past five years,
this number has decreased from 1,630 in 2014/15 to
1,390 in 2017/18.

Employment levels

In previous versions of the Collaboration Progress
Monitor we have tracked employment rates for

both graduates and postgraduates as they enter the
workforce. Both of these measures are still tracked,
but it is important to note that the data collection

has changed with the introduction of a new Graduate
Outcomes survey, which measures outcomes 15
months after graduation, rather than 6 months
previously. This new Graduate Outcomes data
published for the first time in 2020 showed that in
2017/18, 69% of graduates and 78% of postgraduates
were in employment.

The new data set also captured other interesting
insights including the number of leavers from higher
education running their own business. In 2017/18 this
showed that 7605 leavers run their own business as
an activity. There is no comparative data, and it will be
interesting to monitor this metric in future years.

Finally, in terms of employment levels, we are now
tracking the mobility of people between academia and
industry. Specifically tracking academic staff (research
and teaching) the data indicates that in 2017/18, 1745
members of staff left academia to take up roles in
industry in contrast to 5905 who went the other way.

Overall, this trend has been increasing in recent years
with a net increase of academic staff leaving to take up
roles in industry. In comparison, the majority of PhD
graduates leave academia for a job in the private sector.
Of 6790 UK-domiciled PhD graduates in 2017/18, 43.1%
continued their careers in academia, while 56.9% chose to
leave academia and work in the private sector or other.

Readiness for work

Securing employment is one part of the labour market
equation but understanding the readiness to undertake
the role is as important to monitor. The new Graduate
Outcomes data gathers insights from both graduates
and postgraduates as to whether they are using what
they learnt during their studies in their current roles.
The findings indicate that 69% of graduates, and 80%
of postgraduates agree or strongly agree that they are
using what they learnt during their studies.

An important bridge for preparing graduates for the
world of work is work experience and in particular a
year in industry through their studies, which may be
achieved through a sandwich course or internship.

In 2017/18, just over one quarter of undergraduates
enrolled on a sandwich course which is a small increase
(3.5 percentage points) on uptake in 2014/15. Evidence
from a series of reports demonstrates that a sandwich
degree can increase the earnings potential of graduates
and has a positive impact on social mobility.

Concluding comments

This is the first time that a comprehensive set of
metrics on skills and talent collaboration has been
added to the Monitor. The development of the new

Graduate Outcomes data makes it more challenging
iscern rns and trends in relation

mploymen mes. However, the ri f r

apprenticeships and fall in CPD/CE activities will
almost certainly be a trend to continue to monitor in
the years to come. In the years ahead, this data will
provide a useful analysis of the impact of Covid-19

on university and business collaboration in preparing
oung people for the current turbulent labour market.
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The Collaboration Progress Monitor provides a valuable overview of the state of collaboration in 2017/18. Since
then, the Covid-19 pandemic has had a significant impact on our lives, our economy and our priorities. The crisis
has also cast the importance of university-business collaboration under the spotlight.

Universities and businesses were always going to be centre stage of the solution to the crisis, but they were also
significantly affected by it. Businesses across all sectors faced immediate disruption, change and in some cases
closure, as the UK implemented a lockdown and the economy fell into recession. Universities had to rapidly move
to online teaching and support, closing classrooms, labs and libraries. They also faced significant uncertainty on
domestic and international student recruitment, and the labour market will be challenging for their graduates.

This year, universities and businesses continue to demonstrate remarkable resilience, showing that they have

the capacity to adapt and recover. The road ahead remains challenging. Arguably, there are many overlapping
dimensions to this crisis related to our health, our economy and our professional and social lives. With hopes that
a vaccine may reduce the immediate health crisis in early 2021, attention amongst both public and private sector
leaders will gradually switch to the economic consequences of over a year of unprecedented disruption.

Covid-19, of course, was not the only defining feature of 2020. This year also saw the Government set out a 10-point
plan to help reach its target to reduce the UK's net emissions of greenhouse gases by 100% relative to 1990 levels by
2050. A critical commitment ahead of the UN Climate Change Conference to be held in Glasgow next year, and one
that will only be achieved through university-business collaboration to drive innovative solutions.

This year, the death of George Floyd and the Black Lives Matter movement also brought into stark relief the deep
and structural inequalities around the world and in our society. Many individuals, organisations, and governments
have rightly vowed to listen, support and learn further about long-standing, structural race inequality.

Technologies continued to advance at a rapid pace in the Fourth Industrial Revolution and we expect that Covid-19
will only accelerate digitalisation and the emergence of new technologies. Simultaneously, the UK is establishing a
new relationship with the European Union and developing trade agreements with countries globally. All of these
developments have tested the resilience but also strengthened the importance of university-business collaborations.

We asked universities and business leaders to reflect on where we are today and how resilient collaboration
has been throughout 2020. This section reflects the breadth and also the scale of change that universities and
businesses individually and in partnership, are responding to.

The articles in this section demonstrate that, in a year that has shown the remarkable achievements that universities
and businesses can secure in partnership, the future of collaboration is less certain. In six years of tracking, NCUB's
Collaboration Progress Monitor has seen an upwards trajectory across almost all areas of collaboration. However,

it is clear that many universities and businesses are focused on responding to the immediacy of the crisis. Several
universities report that they have never seen such high demand for their business support services, and research
and innovation collaborations on issues related to Covid-19 have soared.

However, as many businesses face difficult financial decisions and a period of rapid change, and universities are
focused on helping their students through the crisis, other collaborative projects have been put on pause.

As we move towards recovery and rejuvenation, supporting and enabling collaboration will be even more important
than it has been before. From helping our students gain the skills and competencies that employers need to
succeed, to developing the research and innovation that will help the UK attract global investment, meet customer
demands and maintain global competitiveness.
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2 CASE STUDIES

University of Sussex and with TauRx
Therapeutics Ltd: Finding an effective
treatment for Alzheimer’s disease

Prof. Serpell, Biochemistry at the University of Sussex’s
lab has been collaborating with TauRx Therapeutics
Ltd for over five years. Currently, they are working

to understand how a therapeutic drug compound
developed by TauRx, is working at the molecular level.

TauRx Pharmaceuticals Ltd, has just completed
two international phase 3 trials of their

University of South Wales, Welsh
Government, Panasonic UK and clinicians in

Hywel Dda University Health Board: Blood
oxygen monitors

Researchers at the University of South Wales developed
an innovative blood oxygen monitor, after supplies
became limited during the Covid-19 pandemic. In
collaboration with Welsh Government, Panasonic UK
and clinicians in Hywel Dda University Health Board,
the pulse oximeter, was designed to be manufactured
locally and break away from the standard oximeter
supply chains, eliminating future sourcing issues.

Newcastle University and ScubaTx™:

e

ak?

hydromethylthionine compound with 1,686
Alzheimer's disease patients. This trial compared a
low dose intended as a control with high doses of
their compound. Analysis found that the low dose
had effects on reducing cognitive decline and brain
atrophy in the majority of patients.

TauRx has started a new phase 3 clinical trial

to confirm the safety and effectiveness of the
compound at the 16 mg/day dose. If the trial

is successful, the results will be submitted for
regulatory review so that the compound can be
made available for wider use with patients.

The oximeter clamps onto a patient's finger allowing
clinicians to monitor the level of oxygen in the
bloodstream, and importantly the performance of
their lungs. It also has the potential to allow clinicians
to remotely assess Covid-19 patients at home and
determine appropriate and early lifesaving treatment.

The team of researchers not only turned around
the concept from first principles to prototype in
just two weeks but have developed a product that
importantly will provide high accuracies at lower
oxygen levels, an essential requirement for effective
Covid-19 treatment.

Novel organ preservation device to reduce transplant waiting list

An innovative preservation system for donor organs, has been developed by Newcastle University and

Newcastle Hospital Trust spin-out, ScubaTx™.

The device enables organ transport without the need for constant medical intervention. ScubaTx submerges
donor organs in saline and streams oxygenated air through the organ’s vessels. Current studies with human
pancreas demonstrate a dramatic increase in islet yield and function. Studies on other vital organs have
demonstrated significant benefits in preserving function and Trials are planned for next year and have
garnered support from Innovate UK and the European Regional Development Fund.




Understanding the immediate impacts of the Covid-19 crisis

Whilst university-business collaborations to tackle Covid-19 made the headlines, NCUB was picking up
signals from universities and businesses that other forms of collaboration were falling. Some labs and
other collaborative spaces were closed. The face-to-face conversations, in the sidelines of conferences
or in collaborative meeting spaces, ceased. Universities and businesses had to concentrate on rapid
digitalisation and revised business models.

Their focus was on Covid-19 response.

To understand the impact of the crisis on collaboration, we were asked by UK Research and Innovation to
gather information at a fast pace on the progress of universities and businesses in working through their
stability toward greater contribution to the nation’s recovery.

We conducted a series of interviews and partnered with Tomas Coates Ulrichsen, Director, Policy Evidence Unit
for University Commercialisation and Innovation, at the University of Cambridge, to produce two surveys of
universities and businesses. The results of these surveys will be published in early 2021, but Tomas Coates
Ulrichsen offers an important overview of the headline findings of our survey in his article below.

strategic partners in the process. Through their
COVI D'1 9 a n d many and varied knowledge exchange interactions
one with firms, investors, government departments and
th e rESI I I e n ce Of public agencies, hospitals, charities, and others,
they work to translate novel ideas and technologies
into practical applications that will drive not

u n i"e rSity' b u Si n ess just next generation products and services, but

also improvements to existing products, more

COI Ia bo rati 0 n S efficient production processes, and new business

models for creating and capturing value.

The COVID-19 pandemic has wreaked havoc on the
ability of the UK's system of innovation to invest in R&D
and innovation. Many firms have cancelled, delayed or
reduced their R&D and innovation activities!. On the

TOMAS COATES ULRICHSEN

Director, Policy Evidence Unit for

University Commercialisation and . . s .
Innovation, University of Cambridge back of declining innovation activities in the UK in recent

years?, this threatens the resilience of our economy and
its ability to adapt through the crisis, recover, and find
ways of reinventing itself to unlock new opportunities
for wealth creation®.

Universities have long played an important
role in driving innovation, emerging in recent

How, though, has the pandemic affected the abilit
decades as actively engaged and increasingly 8 P Y

of universities to maintain their innovation-focused

1 Roper, S., Vorley, T., 2020. Assessing the impact of Covid-19 on Innovate UK award holders: Survey and case-study evidence, wave 1 - June/July 2020. Enterprise Research
Centre and Innovation Caucus, Birmingham and Coventry, UK.

2 BEIS, 2020. UK Innovation Survey 2019: Headline findings covering the survey period 2016 - 2018. Department of Business Energy and Industrial Strategy, London, UK.

3 Roper, S., Van Reenen, J., 2020. What will coronavirus mean for innovation by firms? Economics Observatory: Questions and answers about coronavirus and the UK
economy, available at www.coronavirusandtheeconomy.com/question/what-will-coronavirus-mean-innovation-firms (accessed 8.16.20).




partnerships and activities through the crisis? What are universities doing to overcome the many new obstacles to
effective engagement created by the pandemic? And what can we do to enable universities to play an active and
strategic role in driving an innovation-led recovery?

This article presents evidence gathered on these issues through an August-September 2020 survey of senior UK
university leaders with responsibilities for innovation-focused activities and partnerships. The survey generated
responses from sixty universities and was developed by the University Commercialisation and Innovation (UCI)
Policy Evidence Unit at the University of Cambridge and NCUB.

The pandemic has severely disrupted university-business collaborations

The UCI/NCUB survey shows that the effects of the pandemic have been uneven across UK universities, with over
four in ten experiencing at least moderate declines across their portfolio of innovation-related activities. A further
third saw little change, while around two in ten actually experienced a moderate increase.

However, this aggregate picture masks considerable variation in engagements with different sectors of the
economy. Universities experienced quite dramatic declines in their activities with sectors such as aerospace and
automotive manufacturing, the creative industries, and with non-biomedical R&D, scientific and technical services.
By contrast, activities with the pharmaceutical industry and with human health and social work services have been
much less affected.

Change in the level of innovation activity between university respondents and partners in
their top three sectors for innovation-focused engagements

Pharmaceutical manufacturing and

medical biotechnology

Human health and social work activities

(inc. residential care)
Agriculture, fishing and forestry and manufacture
of food, beverages, wood, paper, textiles*

Other knowledge intensive services (inc. professional
business services, financial services, telecoms and others)

Computer programming, consultancy and related
ICT activities (inc. software development)
Manufacture of computer, electronic, optical

and electrical components and equipments

Scientific and technical services (inc. engineering,
technical testing and analysis, non biotech, R&D)

Manufacture of fuels, chemicals, materials
and other manufacturing n.e.c

Creative industries and media

Other non manufacturing sectors

Automotive, other transport and
machinery manufacturing

Aerospace manufacturing

. SIGNIFICANT MODERATE ABOUT THE MODERATE
Agriculture, fishing and forestry was aggregated with

manufacturing of food, beverages, clothing, wood, apper and DECREASE DECREASE SAME INCREASE

textiles to maintain confidentiality of survey responses.

Note: unweighted sample base, 61 universities Level of change in innovation activity

The survey also reveals that partnerships and activities with universities’ strategic partners have been less affected
than with other partners. Work with SMEs has been particularly badly affected, with over half citing at least
moderate decreases in activity, and more than a fifth citing declines of more than 20%.




The reduction in activity was not necessarily due to projects being cancelled (yet). Rather, project deadlines were
being extended, planned projects delayed, and the scale and scope of projects reduced or refocused on shorter
term partner priorities. Some partners were also looking to renegotiate financial and other contractual terms.
Overall the picture is one of trying to preserve projects - and hence relationships - as much as possible. The
inevitable question is for how long this can continue?

A parallel NCUB/UCI survey of R&D active firms showed that firms were reducing their R&D and innovation activities
with universities for a number of reasons. This included financial resources no longer available or sufficient to

fund collaborations; personnel no longer being available within the partner to engage with the university; and the
inability to access to facilities and equipment making it difficult for work to continue. Perhaps more worrying longer
term were the 27% of large R&D active firms looking to rationalise the number of universities they worked with. This
rises to 55% of those responding from the life sciences sector.

Universities have responded to the challenges of the pandemic and developed new ways of
engaging to support and drive innovation

The locking down of the economy and society to address the COVID-19 health crisis meant universities had to find
new ways of working to sustain as much innovation-focused activity with partners as possible. The most significant
challenges universities faced in delivering these activities centred on the ability of projects to access the necessary
facilities, equipment and raw materials; the ability of project staff to dedicate sufficient time to tasks; and the ability

to cover the financial costs of projects with much activity paused or reduced in scale.

Change in the ability of universities during Lockdown to ensure necessary resources and
support are available to deliver innovation-focused projects and activities for external partners

Significantly Harder Moderately Harder Neither Hard nor Easy Moderately Easier Significantly Easier

Mean
Ability of projects to access necessary facilities
R " " -2.6
equipment and raw materials (inc. data)
Ability of project staff to dedicate 15
sufficient time to tasks :
Ability to cover financial costs of 13
projects/activities (e.g if paused) )
Ability of university to provide projects with 5 0.6
sufficient partnership/collaboration/KE support .
Ability to transfer outputs of projects
. 1 -0.5
effectively to partners
Ability of project teams to develop and maintain ] 02

effective working relationships with partners

100 80 60 40 20

o

20 40 60 80

Percentage of Universities

Confronted with these major challenges, universities worked to find new ways of working and engaging with partners.
And while the pace of work established in the rush to develop solutions to Covid-19 health challenges cannot be

sustained longer-term, universities responding to the survey believed that a number of innovative new practices could
be made permanent to improve the effectiveness and value of their innovation engagements beyond the pandemic.

For example, the movement to online has led to some universities to report an increase in the efficiency and
effectiveness of engagements such as delivering, and participating in, workshops and some types of training.




Others reported a strengthening of relationships as we switch to more visual, even if virtual, interactions with
partners. The shift online also opened up new opportunities for some. Universities, and in particular those outside
London, argued that they were able to engage more easily with partners further afield than pre-COVID, when the
presumption was that effective engagements required face-to-face interactions.

As universities mobilised rapidly alongside partners to find practical solutions to COVID-related challenges, some
developed new approaches to more effectively translate ideas into innovative applications. Furthermore, driven
by the urgency of COVID, some universities and their partners found ways of dramatically increasing speed and
flexibility of negotiation and implementation. Wherever possible, these advances should be preserved.

Where can we go from here?

The effects of the COVID-19 pandemic in the UK threaten the viability of many university-business partnerships, with
intense financial and operational pressures from all sides. As we look forward, it is important that we take steps to
maintain the ability of universities, business, investors, public agencies and other organisations in the innovation

system to partner to drive innovation. In particular we need to:

Proactively support innovating organisations in
the private, public and third sectors to maintain
their R&D and innovation activities through the
crisis, and in particular their collaborative activities
with universities and others. This would help to
sustain the pull for innovation by the private and
public sector and through this the demand for
knowledge and expertise from the university base.

(£,
—

Funding for translational R&D, commercialisation
and innovation should become increasingly
challenge-driven, and recognise that skills,
infrastructure, business models and supply
chains may all need to be developed to realise
value from the novel technology. This will require
greater coordination and coherence between
funding programmes across multiple government
departments and agencies.

Protect the ability of universities and others to
invest in fundamental ‘blue skies’ research as
well as the translational and commercialisation
activities required to turn new ideas into
real-world innovations. As the COVID-induced
economic crisis takes hold universities may have
to engage further along the innovation pathway
than previously.

Ensure universities across the UK regions and
nations have sufficient resources to play an active
and strategic role in local economic recovery and
reinvention. This could involve working with local
partners to build innovation districts and driving
local entrepreneurial activity; helping local firms
solve technical problems; and leveraging their
expertise and resources to support local industries
find new markets and opportunities for growth.

Finally, the ability of universities to respond rapidly to the COVID-19 health crisis was enabled not just by academics
redeploying their expertise to finding technical solutions to specific problems, but also by their ability to form
innovation-focused partnerships to further develop and deploy them in the real world. Universities’ knowledge
exchange support systems, built up over the past few decades and critically enabled by the availability of long-term
flexible funding, play a crucial role in enabling these partnerships to form at pace. It is imperative that we preserve
this system of support as we make crucial decisions in the coming months and years about how to invest in our
public research base to drive an innovation-led economic recovery and renewal.




“Jobs, jobs and jobs”

Wherever their location, whatever their size or mission - Universities will universally agree that their focus
is on enriching the lives and opportunities of their students.

This year saw the publication of the first ever Graduate Outcomes survey, which evolved from the previous
Destination of Leavers of Higher Education (DLHE) survey. Graduate Outcomes is the largest annual social
survey in the UK and seeks to capture the activities of graduates 15 months after completion of their
Higher Education course.

The results for 2018 graduates were overwhelmingly positive, demonstrating the transformational impact
of higher education on lives. As shown in NCUB's Collaboration Progress Monitor, more than two thirds
of graduates were in full or part time employment 15 months after graduating. What is more, of those
graduates in full time employment, the highest proportion have reported an annual salary between
£24,000-£26,999. The value of a degree is apparent therefore, when this is compared this to the median
UK salary of £24,897 across all age groups in 2019, according to the ONS.

However, Covid-19 means the future is looking more challenging for graduates. With unemployment,
particularly amongst young people, rising significantly, many graduates will be concerned about the labour
market that they are entering.

Charlie Ball, Head of Higher Education Intelligence for Prospects at Jisc, has been monitoring the impact of
Covid-19 on the labour market, particularly for graduates. He offers his insights and analysis below.

Wh h the headline figures, the pandemic has had a
at a re t e different impact on different sectors, with the
graduate labour market generally less damaged

e m e rgi ng i m pa Cts and having increased virtual working. Although

suffering, the graduate labour market is still
operating. The long-term impact this will have
Of COVI D'1 9 o n th e on socio-economic trends is uncertain.
Ia b 0 U r m a rkEt? What's happened so far

At the time of writing (late October 2020), the graduate
employment market had experienced a significant
downturn. This appeared to bottom out in early May and
has since undergone a slow and stuttering recovery in some
sectors since restrictions on business and movement have
gradually eased. Although, as this piece is being written,
many local economies are returning to more restrictive
measures designed to curb another resurgence of the virus.

CHARLIE BALL

Head of Higher Education Intelligence,
Jisc

COVID-19 has caused rapid and profound The volume of vacancies as measured from different

change to the UK’s labour market, including providers is currently running at between 55- 65% of
the graduate labour market. Looking beyond 2019 volumes, but this disguises considerable variation




between industries’. Only the health sector is currently
operating around 2019 levels, all others are below their
2019 averages.

Current volume of

vacancies as
measured from
different providers
versus 2019
volumes.

The most damaged industries largely do not employ
graduates. However, the retail, hospitality and
entertainment sectors are all important for student
employment. The loss of opportunities in these
industries is likely to impact the ability of many students
to finance their studies. This could potentially increase
drop-out rates and makes graduating numbers in future
years harder to predict.

Many graduate-recruiting industries have fared better
than average. In general, currently there have been
relatively few job losses in these sectors. Vacancies have
been somewhat depressed, though still better than
average. More Small and Medium Sized Enterprises
(SMEs) operate in graduate recruiting sectors and SMEs
have had a more difficult 2020 than larger businesses
due to a reduced capacity to absorb shocks.

A sector’s 2020 performance has depended on their
ability to move their employees to work from home.
Employers in IT and business service companies have
been transitioning to a new, more virtual working
environment. The majority of employees in these
sectors are now working remotely at least part of the
time. On the other hand, industries where remote
working is not as feasible, such as manufacturing and
construction, have been particularly affected by social
distancing measures; though there have been some
notable exceptions where demand has maintained such
as in infrastructure, food and pharmaceuticals.

While most graduate recruiting industries have not
fared as poorly as the average, the job market for the

1 https://luminate.prospects.ac.uk/uk-graduate-labour-market-update-20-october

creative industries has been an exception and was
particularly severely affected. The sector has been at
the confluence of two particularly difficult trends -
both relying on people gathering in place and being
characterised by many small businesses with low profit
margins and cash reserves. This has led to the whole
sector being very precarious.

The rise of virtual working

At present, just under 30% of the workforce are working
away from their normal place of work, and the majority
are travelling to their workplace as usual®. CIPD research
found that on average employers expected a doubling
of their workforce working from home post-pandemic.
Additionally, the majority found that homeworking had
no effect or a positive effect on productivity?.

However, as mentioned above, there are stark
differences in working virtually between different sectors.
It will largely be professional workers - graduates, for
the most part - who will be able to take advantage of
this increase in homeworking whilst manual workers
and those in the service industry will not.

2 www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/

coronavirustheukeconomyandsocietyfasterindicators/22october2020

3 CIPD. (2020) Embedding new ways of working: implications for the post-pandemic workplace London: Chartered Institute of Personnel and Development




This raises a number of important implications:

Firstly, this reduces some of the geographic

barriers that currently exist for many workers

in applying for roles. Research has repeatedly
found that the working population - including graduates
- is generally not particularly mobile, with workers
wanting to be in regions where they have a connection®.
A more virtualised working environment that reduces
the need for workers to relocate for employment may
give graduates an incentive to apply for roles that are
based further afield or in relatively expensive labour
markets. Few employers believe that moving to virtual
working will reduce headcount and instead adjust the
opportunities available.

Consequently, recruiters may be
02 able to access a wider and more diverse range
of talent. However, there is also a danger that
geographic barriers are replaced by barriers of
access to technology.

Thirdly, it changes the skills that employers are

seeking. Without long periods of close contact

and reduced non-verbal cues, skills such as
communication, teamwork and leadership are slightly
different in a virtual workplace.

Fourthly, there is a danger that social divides

increase between graduates and non-

graduates. Generally speaking, graduates work
in sectors where they will be able to work from home
and avoid commuting. The opposite is true for sectors
which typically employ non-graduates.

Finally, there is little real information about the

long term mental and physical effects on well-

being of prolonged periods of homeworking.
The impact of reduced separation between domestic
and workspaces and workers remaining at home for
long periods needs to be better understood.

Future developments

In the long-term, the likely impact on the graduate
labour market will be a declining creative industry and
the rise of virtual working.

Labour market demand projections suggest that the UK
economy and employment demand is very likely

to pick up in 2021. However a full labour market
recovery to the position the UK was in at the start of
2020 may take longer and in sectors such as the arts,
hospitality and tourism, there may be a long-term step
change in employment.

The pandemic has had a profound

impact on the UK graduate labour
market in 2020. The country will be
dealing with consequences for
years to come.

However, many organisations including the British
Chambers of Commerce® and the World Economic
Forum?®e say that skills shortages that were prevalent
before the pandemic remain. In the UK this means
that shortages of graduates in health, education,
engineering, IT, social care and parts of business
services have not really abated during pandemic and
will persist into the recovery. The UK leaving the Brexit
transition period and the new points-based immigration
system are likely to make it harder employers to access
the talent needed.

Th ndemic has h rofound im n the UK

graduate labour market in 2020. The country will

be dealing with consequences for years to come.
The UK has a wide skills base and a responsive
education system. Nevertheless, considerable well-
directed effort and co-operation between employers
and education providers is essential to ensure that
graduates gain the right skills needed for the post-
pandemic recovery.

4 HECSU (2019) What do graduates do regional. Manchester: Higher Education Careers Services Unit
5  www.britishchambers.org.uk/news/2020/09/bcc-publishes-workplace-training-and-development-commission-progress-report
6  www.weforum.org/reports/the-future-of-jobs-report-2020/in-full/executive-summary




Diverse collaborations in crisis

University-business collaboration is often, falsely, associated with large corporates alone. NCUB's konfer
platform is just one demonstration that this is not the case, facilitating and featuring thousands of
collaborations between universities with a diverse range of partners, including SMEs.

Equally, when we think about university-business collaboration during the pandemic, it is important to

remember that this might involve businesses of all shapes, sizes and sectors. Understanding the resilience
of different businesses throughout the crisis, and the ways in which universities and businesses can work
together to strengthen their resilience, is critical.

Interface has played a critical part during the crisis, connecting businesses of all sizes to Scottish
universities, research institutes and colleges. In her article below, Dr Siobhan Jordan, Director at Interface,
offers just some of a myriad of examples of collaborations between universities and diverse groups of
businesses in the context of this crisis.

M F Resilience + collaboration in supporting the
HOW rESI I Ient haS immediate medical response
collaboration been o s

responses to COVID-19 and at the heart of many of these

th ro u h 0 ut 2 0 2 07 are academic teams collaborating with companies across

g o the UK. This porosity and ease of access is hugely welcome

and ensures that knowledge is being translated at pace.
There are many hidden heroes in university corridors

) who have shown great agility and leadership through
DR SIOBHAN JORDAN collaborative approaches including:

Director, Interface Scotland

* Delivering world-leading health research
and deployment of staff and students to the
NHS frontline;

* Releasing personal protective equipment (PPE)

The Cambridge dictionary defines resilience as
and specialist facilities;

the “the ability to be happy and successful again
after something difficult or bad has happened”.
Resilience is not a new concept. However, in 2020
resilience has taken on new meaning to all facets
of society. This year has brought difficult times
with a COVID-19 pandemic that has impacted on
all our lives and continues to challenge our nation
and world, both medically and economically.

* Playing a pivotal role in the fight against the
disease through vaccine development; and

+ Committing to being a catalyst in economic
recovery through collaboration with industry.

Resilience + impactful collaboration between
universities and businesses are essential to
deliver economic recovery

Partnership approaches, collaboration, and open
innovation have been the golden threads in mobilising




academics - be it with the NHS, other academic
colleagues, policy makers or small businesses.

However, universities, governments, and businesses
are trying to survive and thrive in an extremely difficult
context. The public health crisis is having a profound
economic effect. As a number of important reports on
economic recovery have highlighted, further and higher
education, science and research are demonstrating
that they are the cornerstones to economic recovery

- through education and training that helps people of
all ages to develop the skills they need to succeed in

a changing economy; by continuing to be open to all
businesses, attract international investment and talent;
and by coalescing around the national economic and
social recovery strategies.

Our universities are the engines of expertise and
growth whilst businesses drive it further through

Case example of business-academic
collaboration for economic response

An example of how Scottish universities have
mobilised to support the decimated tourism
and hospitality sector is through a scheme
called Adopt a Business.

Interface, which is a central hub for connecting
academia and business in Scotland, has joined forces
with VisitScotland and the Scottish Tourism Alliance to
connect more than 80 tourism businesses to university
academics and students for research and development
projects which will help boost economic recovery.

commercialisation that leads to growth. Brought
together, businesses, universities and colleges can
power ahead, making significant impacts on society and
economy, even for the industrial sectors hardest hit.

...as a number of important
reports on economic recovery have

highlighted, further and higher
education, science and research are
demonstrating that they are the
cornerstones to economic recovery.

“Adopt a Business”, is helping hospitality companies,
one of the hardest hit industries from the impact

of lockdown caused by COVID-19 by diversifying
their business models and adapting to the new
environment. Alongside providing practical
knowledge and recommendations that can be rapidly
deployed in the tourism and hospitality businesses,
the academic partnerships have provided real-world
experience to students and recent graduates.

One business which has benefited from further
diversification after tuning into Interface’s food
tourism webinar is Bellevue Farm on Arran. The
farm worked with a student from Robert Gordon
University to pivot and develop their product and an
effective marketing strategy, thereby setting them on
track to reach new visitors and grow their business.

Another example of where collaborations are
helping local economies is through a partnership
between Scottish-based disinfectant company,
Scotmas and Forth Valley College (FVC). Scotmas is
an SME which has been supported by Interface for
several years, that has taken on 10 apprenticeships
who have recently been made redundant.

They received a grant from South of Scotland
Enterprise (SOSE) that allowed them to pivot, retool
and adapt their business to the growing demand for
high level disinfectants.
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Innovation and collaboration will underpin greater resilience

Recent surveys have built up a picture of the barometer of resilience enabled by innovation and collaboration.
For example:

* The results from Innovate UK grant holders' suggest that around 1 in 9 firms stopped all of their R&D
activities during the lockdown period. More worrying perhaps is that around 65% of firms reduced the
scale of their R&D activities during the lockdown period and that around a third of firms plan to reduce
their investment in R&D by more than half over the next three months.

* However, on a more positive note, 53% of companies recently surveyed? by the Co-operative
Development Scotland (CDS) thought that creating innovative solutions to problems should be the top
priority of businesses in future.

Our work at Interface, working in partnership with universities and colleges, has delivered outstanding results,
and we have had our highest level of collaborations in this past academic year, up to July 2020, with 329 projects
delivered, creating and safeguarding 77 jobs. Delivering a 22% year on year increase in partnerships and
investments in innovation clearly demonstrates that the entrepreneurial spirit in Scotland is thriving even during
a time of crisis.

The future looks bright

All'in all, better times are in sight, through profitable collaborative partnerships between universities and
businesses, which will help improve lives and make a lasting difference to society.

With universities and colleges being more open to businesses and collaboration there is much to be hopeful about
in terms of building back from the pandemic. Entrepreneurship and innovation leading to resilience and recovery
are now front and centre as we look forward to future prosperity following the crisis.

Businesses that will survive know collaborating for change has to be in their DNA - call it innovation, if
n r llyiti rvival. This i 1] ion for mor in resilien r r

inform nd make effectiv isions thr h coll ration

1 https://innovateuk.blog.gov.uk/2020/09/21/one-size-doesnt-fit-all-in-terms-of-rd-and-innovation
2 Asurvey of more than 1,230 people was commissioned by Co-operative Development Scotland (CDS), the arm of Scotland’s enterprise agencies that supports company
growth through employee ownership and co-operative business.
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Access to finance during Covid-19 and beyond

A diverse range of innovative businesses have contributed to tackling the Covid-19 crisis, reflecting the
integral part that they play in our innovation system. Academic spinouts and start-ups, in particular, are an
important vehicle for innovation and research commercialisation. Their resilience throughout this crisis is

therefore critical.

NCUB has worked throughout the crisis to communicate the impact of Covid-19 on spinouts to
Government, working to find solutions. Spin-outs from universities often incur upfront losses through
investing in their ideas and technology, with the hope of potential returns in 5-10 years. They are heavily
reliant on equity funding and so not suitable for debt. Their real intellectual property is their people.
Sidelining or furloughing staff, even if possible, is in effect closing down the essence of the company.

Many businesses in 2020 have reported that customers and sales have dried up in many sectors and for
spin-outs, which are often operating in new markets and creating new sectors, this will be particularly
acute. The pandemic has left spinouts needing capital from new or previous investors at a time when
capital is drying up. Many investors will not have the capacity to meet increased demand for bridge

investment across so much of their portfolio.

Last year, Mike Rees, Founder of Strategic Vitality and Chairman Athla Capital Management, published a
much anticipated review on university-investor links, commenting on ways to strengthen university access
to finance that supports spin-out company formation and university-investor relationships. In his article
below, Mike Rees offers his insights on access to finance and collaboration in 2020.

Resilience, Covid-19
and access to finance

MIKE REES

Founder of Strategic Vitality and
Chairman Athla Capital Management

At the beginning of this year, and with the
UK leaving the EU at the end of 2020, investors
the world over were poised to watch what
the UK's trade deals might look like, hopefully
instilling some much needed confidence in an
uncertain future.

Then Covid-19 happened. And from what was then looking
like clarity might help bring some stability, the UK was
plunged into further economic uncertainty with only
speculation about which sectors may recover rapidly (e.g.
pharmaceuticals, energy, technology), which ones may take
years to return to pre-Covid levels (e.g. manufacturing)
and others where the impact of the pandemic may
mean a certain decline or significant reduction as we
know it (e.g. aviation, food and hospitality).

My report on UK university- business investor links
published last year demonstrated that, contrary to
popular belief, UK investments have grown in USOs at
all stages (seed, venture and growth) over the period
2011-2018".

As we enter a recession and a potentially long drawn out
recovery, the single biggest challenge facing UK spinouts
and startups is collaboration. A key theme in my report
was the concept of collaboration in and between
disciplines, and now bringing in collaboration between
academic researchers, universities and businesses.

1 https://re.ukri.org/documents/2019/developing-university-spinouts-in-the-uk-tomas-coates-ulrichsen-v2-pdf




Covid-19 has made these collaborations a challenge.
With so many focused on survival, the whole world of
collaboration has been paused. Networking, relationship
building, negotiating. All of the social intangibles that
make collaboration possible have been paused.

Withdrawal from Europe too, has brought plenty of
uncertainty. The investment world has been devilled by
uncertainty over the last 3 years. Leaving the EU, followed by
the election, Covid and then UK-EU trade deals again have
meant investor sentiment has retreated as the UK emerges
in a very different position than it was a few years ago.

Once you get beyond that uncertainty, there are
challenges about attracting international students

and talented academics and about how the UK stays
competitive in an increasingly globalised world. If we
want to export to Europe, we will still be bound by
European standards. A large part of our economy is
increasingly service-related. Hospitality was 9 per cent
of our economy and now it is less than 4 per cent. We
cannot act unilaterally. Asia’s economy is recovering well
and it is likely Asia will rebound quicker than anywhere
else in the world and the U.S. is seeing a resilience very
few can understand. So where does the UK fit and if
there is no Brexit deal, this will create more uncertainty.

What challenges can we expect in the
longer term?

A big challenge at the beginning of the crisis was how much
liquidity do startups have? As many of these companies
are growth-focused and heavily reliant on equity, they have
largely been unsuccessful in securing any Government aid.
Fears of recession will mean that investors are changing
their behaviours, reducing investment and preserving
funds, rather than looking for new opportunities. As start-
ups rely on equity or customer orders to remain viable
and with limited cash reserves, many start-up companies
will be unable to continue with product development and
progress their business plans. This could impact start-up
companies’ ability to plan and focus longer term. If we
attempt to provide liquidity into the sector to sustain

it, many startups will continue to spend money and
employ people to get their product to market. There is a
fundamental disconnect between the reaction of investors
who will want start-ups to retrench and stop spending.
Start-up loans and future funds will be necessary to
help bridge that transition into the new norm.

Concurrently, universities are facing the challenge of
the potential loss of foreign student income. How do we
sustain this level of global-leading research and how can
we maintain the financial viability of universities? When

building a start-up, there are stages: conduct research,
obtain grant funding, and bid for pre-seed finance. All
of these need to align to enable success. If we cannot
sustain research and understand the whole value
chain, a whole seaground of start-ups will disappear.
Therefore, how do we ensure we are keeping the
bedrock of future research alive?

We are also starting to see a whole shift in where
companies choose to invest. Many research- intensive
companies are making the decisions to invest in
startups rather than fund R&D. An example of how
investment is changing is through the work the global
corporate venture association is doing to mature the
venture capitalist world. Companies like BP are realising
the benefits of the corporate venture arm push-pull.
Through programmes like TENX, they have access to
some of the leading academic developments and work
with other companies to solve a commercial problem.
This concept is similar to Google's DEEP MIND which

is doing a lot in artificial intelligence. These corporate
venture arms sit at the heart of commercial business
but universities, used to directly funded R&D, may
struggle if this pattern becomes more dominant.

Developments like these cannot be helped by Government,
they have to come from the private sector. So as the venture
capital market matures, so will the UK's drive for 2.4%.

Covid has created some opportunities

It is not all bad news however. The Covid crisis has
unleashed a level of innovation and entrepreneurism
that has not been seen before with universities
reporting more engagement than ever from new
startups and SMEs wanting to pivot and adopt more
digital technology. It has also caused a step change in
the digitalisation of the economy, with remote working,
online shopping and companies more willing to adopt
digital technology. While innovation can become more
difficult because businesses are trying to protect their
core business, with a crisis, there is a threat to core
business and innovation becomes a necessity.

The Government cannot achieve the 2.4% target alone.
Globally, the UK is seen as a leader in academic research.
My concern is how to sustain that in a world where
everyone is trying to emulate the UK and to what extent
the UK can appreciate its status as a global leader.
Collaboration must remain a key priority if we are to
emerge out of this period of uncertainty. If we sustain
the quality of our universities and protect our research
base, companies will not want to leave. We should be
building on our strengths and not taking away from
what we are good at.
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Covid-19 has not just caused short-term disruption and change. Its consequences are likely to shape the
priorities of Government, businesses and researchers for many years to come.

It could be argued that 2020 has shown that the future is unpredictable. Black swans may emerge at any time and
cause unexpected, indeed “unprecedented”, disruption. However, scientists have been warning of a pandemic

for many years and the Government has been preparing - investing in research, building systems and responses,
without which the pandemic would have been much worse.

We asked several university and business to consider what we might learn from Covid-19 and how the crisis would,
could and should impact on the UK's policy priorities. This section sets out thoughtful and detailed reflections from
university and business leaders, covering a breadth of issues related to higher education, research and innovation.

Many of the articles in this section show that the shared mission to tackle Covid-19 allowed for research and
innovation to happen at an incredible pace. However, we must not pretend that the current pace of development
can be maintained indefinitely. The response to the Covid-19 pandemic was driven by the urgency of an immediate
crisis and was only possible due to ruthless prioritisation and extraordinary dedication of people. UK universities
and businesses cannot sustain a crisis-mode operation forever. Maintaining the successes and pace of research and
innovation will require a sustainable scale up of the system infrastructure, processes and support incentives.

Getting this right in the years following the crisis will be critical.

Over the summer of 2020, NCUB formed an R&D Taskforce of senior leaders from industry and academia including
the Chairs of BT, Rolls Royce, GSK and Orsted as well as the Presidents of both the CBI and Universities UK and Vice
Chancellors from across the UK. The work of the Taskforce engaged with universities and businesses across the UK
and made a number of important recommendations, set out in the report ‘Research to Recovery: Delivering an R&D-
driven Industrial Strategy'.

As the UK continues to combat not just the health implications of the pandemic, but its economic consequences too,
education must remain high on the agenda. The UK's labour market was already transforming at a rapid pace in the
so-called Fourth Industrial Revolution. Rapid digitalisation during the pandemic and forever transformed business
models are only likely to accelerate this change.

Educational providers, employers and Government must work in partnership to respond to this change. That is the
only way to ensure that people have the skills and capabilities needed to succeed.
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University of Dundee - personal protective equipment (PPE

The University of Dundee provided supplies of PPE equipment to Dundee City Council for use by front line
public health, social and community care workers across the city at the peak of the Covid-19 pandemic.

Facemasks, gloves and other equipment were gathered from across the University to be used by council staff
who were working across the community to deliver vital services through the coronavirus crisis, providing
care, support and comfort to vulnerable people across Dundee and Tayside.

University of Bristol: Creating ventilators and electronic components. The team'’s initial aim was

using automotive parts to design and build 10 industrial quality ventilators
which could operate for at least one week, but they

have actually built 50 ventilators so far. Whilst initially
The University of Bristol contributed to a Belgian-led focused on helping meet Belgian demand, the project

effort to develop open-source Covid-19 ventilators team is now investigating possible deployment in
made from automotive components, to support Jordan, Brazil, Canada, Italy, and Spain.

hospitals during the peak of the coronavirus

outbreak. The project focused on using parts The University of Bristol worked with Vrije

from the automotive industry in order to avoid Universiteit Brussel who coordinated the project
depleting valuable supplies of medical equipment. A between academic and industrial organisations,
crowdsourced budget was used to purchase several including Audi Brussels, Mazda, Renault, Mercedes-

automotive parts, such as windscreen wiper motors Benz, Ford and Volvo to name just a few.

UCL and Mercedes AMG pace to match the Covid-19 surge. The UCL-Ventura
team brought together engineers at UCL and
Mercedes AMG High Performance Powertrains (HPP)
with critical care consultants at University College
London Hospital (UCLH) - one of the largest UK

teaching hospitals.

For patients with severe respiratory problems,

a common symptom of Covid-19, a Continuous
Positive Airway Pressure (CPAP) device can help
them to breathe more easily. CPAP devices are used

when oxygen via a face mask alone is insufficient.
The first prototype was designed, manufactured and

In mid-March 2019, the spread of Covid-19 across tested on the wards at UCLH within 100 hours. The
Europe stimulated the formation of a unique, consortium released full design and manufacturing
interdisciplinary consortium of engineers, critical instructions at no cost. These blueprints have been
care consultants and manufacturers. Non-invasive downloaded by more than 1,800 times from 105

ventilation devices were delivered to the NHS, at a countries around the world.




Refocusing the UK's economy

Even before the pandemic, the world was changing. The Fourth Industrial Revolution has exponentially
accelerated the pace of technological advancement, data analysis and digitalisation. The impacts of climate
change have become more urgent, with governments around the world committing to drastic and rapid
decarbonisation. Demographics have shifted, leading to an older population. The UK's withdrawal from the
European Union changes our relationship not just with our European neighbours, but globally too.

Against this backdrop of change, compounded by the Covid-19 crisis - businesses, universities and governments
must adapt. As we emerge from the Covid-19 crisis, there is compelling evidence from the McKinsey
Institute that companies that innovate are more resilient in a crisis, more likely to expand into new markets
during disruptions and more likely to be able to hold on to staff and grow in difficult trading conditions.

The UK government has already signalled that it wants to refocus the UK's economy on research and innovation,
launching a consultation on the future of R&D in the UK through the publication of the R&D Roadmap and
pledging to transform the UK into the very best place in the world to be a researcher, inventor and innovator.

In his article below, Juergen Maier, Director, Juergenmaier, demonstrates that success will depend on
university and business collaboration to tackle the challenges and seize the opportunities of change.

recessions in decades, in an increasingly globally

H OW rESi I i e nt ha S competitive economic environment, there has

never been a greater need for (in the words

COI Ia bo rati 0 n bee n of Lord Dearing) “a talented, enterprising

workforce, for constant innovation in product

7 and service development, for a thriving culture

th ro ugh 2 02 0 ° of entrepreneurship, for dynamic leading edge
scientific and technological development and for

Understanding the role of world- class research that attracts investment”.

Government in supportin
PP g Universities are an integral part of the innovation landscape

unive I’Sity-bUSi ness collaboration and an important partner to businesses. A priority for the
.. current government is to consider how to put into practice
thrOUShOUt and beyond the crisis. its commitments on growing public and business investment
in research and innovation, particularly at a time when lack
of funding and cashflow issues in the immediate crisis has
led, in some cases, to corporates’ decisions to deprioritise
R&D investment or, in some cases, stop it completely.
JUERGEN MAIER CBE
Director, Juergenmaier Back in June, the Government offered to prop up the
University sector with £180m to address the
particular needs of research-intensive universities
impacted by coronavirus.

The UK’s economic and social recovery A further £80 million was offered for change in use for
depends upon a healthy knowledge-based existing UKRI grant funding to give the sector further
economy. As we head into one of the worst flexibility to keep cutting-edge projects and ideas alive.




These initiatives sat alongside the £500m Future fund
scheme which provided government loans to UK-based
innovative companies ranging from £125,000 to £5 million,
subject to at least equal match funding from private
investors. All of these measures built on the government’s
existing support for innovative, high-growth firms.

Taken together, the Government has demonstrated
some commitment to shore up the research and
innovation ecosystem.

However, since June, there has been even more fallout
from the crisis. The UK is experiencing a second wave
of the pandemic, youth employment has plummeted,
with the number of employees aged 16-24 in the UK on
payrolls in August down around 156,000 compared to
March 2020 and though university admissions have done
well this year, the longer term implications of businesses
retrenching their R&D budgets is having an impact.

The UK's entire innovation ecosystem is made up of a
web of actors and enablers that each play an essential
part in moving from pure research and pulling it
through to development. The Government must stay
focused on the needs of each player and provide
targeted support as issues arise. This ranges from

basic research in universities and institutes, to funded

£180Mm

Offered by the Government in June

Between March and August 2020
16-24 UK employment plummeted by

156,000

collaborative research programmes in Catapults and
direct subsidies for R&D in firms.

Right now is a critical time to be sending the right
signals to all the actors in the system, especially to
businesses, to provide much needed certainty for
them to invest in their UK R&D programmes. This is
especially so in the context of the uncertainty caused
by Covid-19 and Brexit UK's future as part of Horizon
and EU research programmes remains uncertain.

This means that the UK must make significantly more
funding available than key EU players like Germany
and France to attract private sector funding. The recent
announcements to create a green industrial revolution,
whilst very welcome, don't appear bold enough to
achieve that. Compared to UK's £4bn new money to
support this revolution, Germany’'s Government has
made available Euro 40bn for similar programmes like
Hydrogen, green homes and zero carbon vehicles. On
the latter France's Government has made around twice
as much available for its transition to electric vehicles. It
therefore seems like the UK is hoping for a significantly
higher proportion of private sector investment to reach
the much needed Government commitment to achieve
2.4% R&l investment and the jury is out as to whether
this will be achievable.

£80Mm

Further offered for UKRI funding

£4BN

Support to create a green industrial revolution

€40 B N made available by
' Germany's Government




Digitalising innovation

A key area where the UK can excel and be at the cutting
edge globally, is Digitalising Industry. Digitalisation is
transforming R&D and innovation processes, enhancing
collaborative and open innovation, lowering production
costs, blurring the boundaries between manufacturing
and service innovation, and speeding up innovation
cycles. Our government must consider how it supports
process technology that can support productivity in

the long tail of less productive firms. Some sectors are
already well on their way, others have yet to start. The
Made Smarter Review, carried out in 2017, found that
the positive impact of faster innovation and adoption of
industrial digital technologies could be worth as much as
£455 billion for UK manufacturing over the next decade.

We certainly have an incredibly vibrant UK digital tech
start-up movement, supported by the many University
technology accelerators and by the Digital Catapult,

in areas like 5G for industrial applications, virtual
reality and digital twinning. The adoption of such
technologies by small to medium sized businesses
however remains slow and whilst we see some signs
of Covid-19 having accelerated the uptake of these
technologies, Government has to provide more funding
to programmes like Manufacturing Made Smarter
designed to support this.

Skills

A more research and knowledge intensive economy will
need a knowledgeable, well trained and well supported
workforce. New technologies have led to significant
skills shifts in the last decade, and the adoption of
automation and artificial intelligence, coupled with

the impact of Covid-19 on operations, is only going to
accelerate this shift.

Universities have a role to play in ensuring their
graduates are able to assist their new employers to
adopt and embrace digital smart technologies from
when they start. Currently each graduate a business
takes on requires, on average, three years additional
training before they become fully productive members
of their employers team. We need to shorten this by

at least 50 per cent. We need universities to thrive; to
work with UK businesses as partners on research and
innovation, so that Britain leads the way with emerging
technologies and finding solutions to the world's greatest
challenges, to give us the best talent, and to be able to
invest in smart campuses to continue attracting the very
best students. Universities need to be educationalists,
research collaborators and technology adopters.

How our UK universities meet the needs of future
employers and ensure graduates have the skills
necessary to not only gain employment but to drive
forward innovation in emerging sectors will be essential.
Universities need to adapt their offering. They need to
innovate themselves to adapt to a new, remote, online
learning and rapid technology based innovation sector.

Digitalisation is transforming
R&D and innovation processes,
enhancing collaborative and open

innovation, lowering production
costs, blurring the boundaries
between manufacturing and
service innovation, and speeding up
innovation cycles.

It will also be key to constantly up-skill our workforces.
Digital graduates nowadays are familiar with working
alongside artificial intelligence and machine learning
support systems, they understand the principles of
digital twins and the potential of the Internet of Things.
The half-life of these technology skills is however
shrinking dramatically, and universities need to be
providing more flexible training programmes to keep
these graduates and the broader workforce up to date.
We all need to be moving faster, smarter and constantly
upskilling. Government needs to support a much
bolder ambition for upskilling also, providing life-long
learning incentives for workers and training providers
to make this new world of a highly educated workforce,
constantly upskilling, a reality.

The future liesin r nising that recovery an

prosperity is only possible by becoming smarter,
faster, even more collaborative, and by supporting
all aspects of innovation. That will mean a joined up
approach where Government takes a much bolder
stake, not only through its funding incentives but also
hrough the m it sen he future an
priority of R&D in the UK as part of a long term and
ambitious Industrial Strategy.




Research and innovation policy and investment

Before the pandemic, the Government made clear that research and innovation was central to its long-
term plans. The UK has long lagged behind its competitors in terms of research spending, investing £44
billion less in research than it would have if it had invested at the OECD average. The Government has
committed to remedying this, setting a clear and ambitious target to almost double national research
spending to 2.4% of GDP by 2027 and 3% in the longer-term.

To achieve this target, the Government promised increases in public research funding, reaching £22
billion by 2024/25. Reaching this target will also require significant increases in business R&D expenditure.
Analysis by Oxford Economics for NCUB estimates that businesses will need to spend £17.5 billion more
on R&D in 2027 than the £25 billion they already spent in 2017.

With the economic consequences of Covid-19 in both the public finances and the difficult decisions facing
many businesses across the UK, it is critical that the Government and businesses continue to invest in
research and innovation.

To remain competitive, businesses must innovate, adapt and change to meet global demands. Equally,
research will not just help navigate the UK out of the Covid-19 crisis, but will also help us on the path to
carbon neutrality, healthy aging and technological advancement.

In her article below, Alice Gast, President of Imperial College London, explains why now is the time to
invest more, not less in research and innovation.

H h c ° d 1 9 been inspiring and have re-enforced the UK's

OW a S OVI = reputation as a science superpower.

i m a cted 0 I i c One of the main reasons why our scientists were able
p p y to respond quickly in those crucial early weeks in the

. .. o pandemic was due to sustained government investment
p rI 0 rltl es7 in research along with the availability of rapid funding
® streams, from government, industry and philanthropy.
Together, these support mechanisms positively
reinforced each other.

An example of how quickly research at Imperial was
PROFESSOR ALICE P. GAST able to progress is that of my colleague Robin Shattock
President, Imperial College London and his team who, over the years, have been steadily
advancing a new concept in vaccine technology: a
self-amplifying RNA vaccine. Much of this fundamental
research was made possible by sustained EU and UK
government grants. When COVID-19 emerged, they

The COVID-19 pandemic has put UK swiftly obtained its genetic code from China and,
science in the spotlight like never before. Our within 14 days, had a sample vaccine to test on animals
scientists have led the way in modelling the and prepare for human trials. This record speed was

outbreak, made leaps forward in drug discovery,  achieved thanks to some generous and flexible funding
from philanthropists, which bridged the gap and allowed

the research to move forward before government and
private investors caught up and stepped in.

rapid testing and vaccine development. Their
determination, excellence and agility have




During the crisis, academic and industry collaborations
have played a critical role in a research-led recovery
from the effects of COVID-19. Strengthening the UK's
health resilience will prevent future waves of novel
diseases from damaging our economic recovery and
ensure the UK is a world leader in crucial scientific fields.
We must continue to bring our best innovations forward
to improve health services and support the prevention,
diagnosis and treatment of disease. For example,
researchers from Imperial, Google Health, DeepMind, the
NHS and Northwestern University in the US have shown
that a computer algorithm is as effective as human
radiologists in spotting breast cancer from x-ray images.

A strong and sustainable research base where grant-
funded research is supported at levels closer to full
economic cost will allow us to intensify and expand

our role in the innovation-driven knowledge economy,
our STEM skills training, and our investment in critical
research infrastructure and networks. The government’s
existing commitment to increase investment in R&D

to 2.4% of GDP by 2020 will be crucial for UK world-
class science to play a central role in many different
challenges that are central to our well-being.

Green technology is an opportunity
we must embrace

q:
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The green recovery must be at the heart of our
strategy. This is a unique opportunity for government,
universities, industry and civic partners to work together
to progress towards the net zero carbon target and will
cement the UK as a global leader in green technology.

At Imperial, investment and support from industry partner
ABB helped us establish a £2 million carbon capture pilot
plant that enables students at the College to develop the
skills needed for energy plants in the future. Companies
like Rolls-Royce are also working with university
researchers to develop underpinning science to ultimately
enable the transition to all-electric flight. Incentivising
innovation partnerships will catalyse progress in new
industries such as hydrogen and fuel cell technologies
as we work to achieve low-carbon energy systems.

A further initiative at Imperial is called “Transition to
Zero Pollution”- a pioneering programme in research,
education and innovation that will lead to fundamental
changes in the way materials are used in manufacturing,
how we produce food and energy, and will help mitigate
the impact of air pollution on people’s health. One of

our spinouts, Lixea, is enabling the shift away from a
reliance on using fossil fuels in single-use products,
which are discarded at the end of their lives, by making
recyclable and reusable plastics from waste plant
matter enabling a ‘circular’ bio-economy.
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We know that the impact of the pandemic, coupled with
uncertainty around the UK's future relationship with the
EU, could leave British research funding in a precarious
position. The government's R&D Roadmap calls on
industry, research organisations and local authorities

to drive collaboration to “boost productivity, improve
public services, create high-quality jobs and deliver
economic and societal benefits to communities across
the UK". Investment in our world-leading universities
drives high quality scientific output which has impact
far beyond campus boundaries and supports valuable

collaborations with research partners across the UK for
the benefit of society as a whole.

The UK needs to build innovation
districts centred around universities

One way to achieve this is to create innovation districts
that are embedded within their local communities. It

is important to engage members of a community in
meaningful ways while drawing in businesses, local
government, start-ups and SMEs to collaborate with
university research groups. Our White City campus is at
the heart of the White City innovation ecosystem in one
of London’s most deprived areas. Our campus supports
people of all ages and backgrounds to apply their ideas
to emerging technologies. It is just one example of how
universities can act locally to contribute to an inclusive
recovery across the UK.

We are building ‘innovation bridges’ with our partners
to enable the translation of technology and sharing

of experience to accelerate local innovation. We have
mapped how investment in our excellent research

and innovation collaborations powers dynamic local
economics across the country with advanced technologies
and skills that underpin vital public services and
industries. For example, our academics are improving
the safety of offshore energy developments to improve
productivity of wind farms east of Hull in the North Sea.

At Imperial, we are working with industry, policymakers
and the public, to ensure that our research and
innovation is people-centred, relevant and responsive to
the needs of the society. Businesses and universities have
the knowledge base, facilities and collective geographical
reach to have a big impact. The UK's economic recovery
from the pandemic will be a lot more than a bounce
back to normal if we fully embrace these opportunities.




An entrepreneurial culture

Fostering a successful innovative economy is not just achieved by spending more on research and
innovation. Innovation also relies on entrepreneurship. Some of the most innovative initiatives are often
driven through new ventures, spinouts and start-ups. Our Collaboration Progress Monitor shows that in

2018 alone 44 academic spinouts were started.

When interviewing large corporates across the UK over the summer, NCUB was told time and time again
that many large multinational companies view the presence of innovative start-ups as a sign of a desirable,
entrepreneurial culture. This can be an important factor not just for SMEs, but also for large corporates
deciding on whether to invest in UK R&D and innovation.

Many organisations have sought to understand how to encourage and shape an entrepreneurial culture,
with a range of UKRI initiatives already up and running. Supporting individual entrepreneurship, and
helping people to develop entrepreneurial skills, is a critical component of this.

With Covid-19 underlining the importance of businesses innovation to respond to changing customer
demand, the importance of entrepreneurship will only grow. In his article below, Malcolm Skingle, Director
of Academic Liaison at GSK, reflects on the critical importance of the Young Entrepreneurs Scheme (YES),
which helps foster a culture of entrepreneurship amongst early career researchers.

Entrepreneurism
needs to be central
to our recovery
from Covid-19

MALCOLM SKINGLE

Director, Academic Liaison, GSK

The current global crisis has had a significant
impact on both businesses and universities,
and during this period of high unemployment,
particularly for those aged 16-24, innovative and
experimental new measures are needed to support
economic recovery. This has heightened the need

to maximise research potential for economic
recovery by supporting entrepreneurship and
the commercialisation of research activities.

The full extent of the economic damage caused by the
pandemic is yet to be understood, but it is clear to see
the significant impact on the labour market for young
people. The number of young people aged 16-24 in
employment fell by 167,000 from the previous year,
and fell a further 220,000 from the previous quarter to
3.54 million. In terms of unemployment, the proportion
of those who are unemployed for 16-24 year olds was
14.1% in June-August 2020.

With the possibility of further lockdowns and economic
recession impacting hiring, we should think of other
innovative ways to tackle unemployment. Encouraging
more entrepreneurism, especially for those under 25,
has recently been called for by former Employment
Secretary, Lord Young.

A 2019 report published by Advance HE entitled,
“Engaging Students in Entrepreneurship Education”
stated that Universities are increasingly expected to
contribute to wider society. As part of this growth, there
has been shifting policy emphasis, ranging from the
2014 study ‘An Education System Fit for an Entrepreneur’
and Lord Young's ‘Enterprise for All' report. In addition,




13,000

NEW SPIN-OUTS

ACROSS THE
UK BETWEEN
2014-15 &
2018-19

there have been calls for more entrepreneurship
education for STEM undergraduates which, it was
argued, would lead to more innovative, science-based
companies being created, and the various Industrial
Strategy reports have communicated government aims
to support the next generation of entrepreneurs.

The Advance HE report shows that in many universities,
entrepreneurship topics are now mandatory or

at least available to all students regardless of the

degree discipline. Advocates of this expansion of
entrepreneurship education state that students are
increasingly interested in self-employment as a career
option, and that careers are nowadays flexible and
changing - people move between jobs more readily.

As such, entrepreneurship education is required not
simply to assist those in navigating the business start-up
process, but also to provide them with creative skills
that can be applied in a number of contexts. Universities
can, therefore, provide their students with employability
and entrepreneurial skills so that they can manage their
careers in a changing landscape.

For postgraduates, the pioneering research being
undertaken at universities offers a unique opportunity
to create an innovative ecosystem that utilises their
technological advantage to enable fast growth and

the generation of high-quality jobs. Universities across
the UK have launched 13,000 new spin-outs between
2014-15 and 2018-19, which has in part been credited
to an improvement in an entrepreneurial infrastructure.
Maximizing this opportunity should be fundamental to
the economic recovery.

The UK could learn from Germany in this space. The
EXIST initiative, set up by the Federal Ministry for
Economic Affairs and Energy, offers grants to turn
the work of researchers into innovative start-ups. It
also fosters entrepreneurship through workshops,
consulting services and introducing researchers to
industry connections. Through providing one year of
subsistence and maintenance support for innovative
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researchers wanting to commercialise their research,
the risk of setting up a business has been minimised. As
of May 2019, the programme had launched over 2,300
start-ups across sectors and universities.

Similar initiatives in the UK like the Young
Entrepreneurs Scheme (YES), aid in fostering a culture
of entrepreneurship amongst early career researchers
by raising awareness of how novel ideas can be
commercialised to address environmental and societal
challenges. It is an innovative competition where teams
collaborate to develop a business plan for a viable
start-up during an intensive three-day residential
workshop. Since 1995, the programme has provided
entrepreneurial training for over 6,000 researchers
making significant contributions to their skillsets and
career prospects. Over the years, the competition

has also extended into different academic disciplines
accelerated by wider industry partnerships.

The programme is financially efficient, and for every £1
of Research Council funding, it is matched by £2.89 from
other sources. Their estimates also suggest that YES

has contributed to an economic impact through salaries
alone of over £1.8 billion.

The YES programme has not only aided the success of
spin outs, but has provided further opportunities for
researchers year on year.

Universities have a key role to play in fostering
entrepreneurial ecosystems: to provide a platform for
the commercialisation of innovative research. Through
training and supporting researchers to commodify their
research, universities have the opportunity to become a
driving force in fostering a culture of entrepreneurship.

Supporting entrepreneurism is crucial to ensuring
the UK's economic recovery and part of improving
youth unemployment. The UK Government would
be wise to celebrate, support and build on the
success of schemes like YES.




Widening access and improving outcomes

For decades, successive Governments pursued a range of policies with common purpose: expand access to the
life-changing opportunities of higher education to support social mobility and meet the needs of employers.

In 1999, then Prime Minister Tony Blair, pledged a target for 50% of young people to enter higher
education. This target was reached last year.

Moving forward, policy focus has now shifted from access to outcomes. How can we ensure that all
graduates, regardless of their background, gender or ethnicity, are able to benefit from their degree? The
Graduate Outcomes Survey shows that BAME graduates do not fare as well as their more advantaged,
white, male counterparts in the labour market. On average women and students from disadvantaged
backgrounds are also less likely to access well-paid graduate jobs than others.

The issue of outcomes is not just one for universities, but also for employers. Both play a part in creating
the problem and shaping the solution. Collaboration between universities and business is essential to
tackle many of the facets of our inequalities in outcomes, from differences in degree attainment and social
capital, conscious and unconscious bias, unequal access to internships, work experience and study abroad
opportunities, self-selecting out of opportunities, and employer focus on selective universities.

In her article, Helen Higson, Provost and Deputy Vice Chancellor at Aston University, argues that Covid-19
poses new challenges. The increased use of technology allows easy collaboration around the world and
creates new opportunities for home learning and working. It also creates new barriers for some in our society.

H h c ° d 1 9 are more likely to vote and to engage in their
OW a S OVI = children’s education, and over their working
life they are more likely to earn more and have

[ ] [ ]
Impacted pollcy more fulfilling roles.
° e, 0 For many years before the pandemic widening

p rI 0 rI t I ES? participation was, quite rightly, the centre of a range of
government policies. This started with the wish to get at

least 50% of the 18-25 aged population into universities,

moving to metric-led Access and Participation Plans, and

now to initiatives to close the BAME attainment gap.

PROFESSOR HELEN HIGSON OBE

Provost and Deputy Vice-Chancellor,
Aston University

igital i i i of 18-25 aged
A refreshed digital inclusion strategy will SOTARGET | g
population

help protect our widening participation agenda. into universities

Higher Education changes your life. It makes you

happier, healthier (and wealthier). Graduates are Since the start of the pandemic there have been worrying

less likely to need a doctor, they are less likely signs that those sections of the population who we have
to be obese, they are less likely to smoke, they been targeting to widen participation and strengthen




achievement in higher education, are the very ones
which have been most badly affected by the pandemic.

This can be seen in the three aspects which have
become central to thriving in these difficult times:
technology, resilience, and work experience.

Firstly, comes technology. This is the fastest growing
and broadest impact of the pandemic. Almost everything
has gone online - from meetings, lessons and training,
to medical appointments, exercise routines and virtual
nights out. For a whole term and more, pupils in

schools and students in colleges and universities were
taught virtually, to varying degrees of success. It was an
expectation that they would have a quiet place at home,
good Wi-Fi links and a computer to use to do their work.
But of course this was not the case.

At a time when it has been more important than ever

to be digitally literate, and to have the correct technical
infrastructure and support, the very groups who needed
the most help, had the least. At my own institution, like
others, we had to expand our hardship fund with the
help of alumni to help students with no computers.
Similarly, the Titan partnership in Birmingham, for
example, tried to source hardware and software for
pupils in disadvantaged groups.

Secondly, comes resilience. Before the pandemic,
employers were already telling us that resilience was

a core attribute they were looking for in graduates. By
resilience they meant the ability to deal with change, to
problem solve and to be adaptable. Resilience is easiest
when you feel comfortable in your environment and
confident in yourself. It is built up of having just the
right amount of support and challenge. Resilience is a
soft skill which many universities have been trying to
teach, and like digital literacy, it has become something
that all of us need. This means that those of us with
the greatest social capital and the greatest means of
acquiring it will again be at an advantage.

Thirdly, comes work experience, and the power it has
to change your life. In a paper that | have contributed
to, we found that undertaking a period of integrated
work experience as part of your degree, increased your
degree classification by an average of half a degree class.
Our work added to the previous research, by showing
that those students with less social capital, those who
were less academically strong or less engaged improved
their academic performance the most (Driffield, Foster
and Higson, 2011; Jones, Green and Higson, 2015). My
colleagues (Moores and Reddy, 2012), further found that
those students who undertook a placement year, also
increased their chance of gaining a graduate level job. In

addressing the BAME attainment gap we found that across
a wide range of variables, only undertaking a placement
closed the gap (Birdi, Moores and Higson, 2017).

At this time the opportunities for work experience are
much reduced, especially when youth unemployment

in Britain is on course to more than triple to the highest
levels since the early 1980s, according to a Resolution
Foundation report warning that a “Covid generation”
could be lost to long periods out of work. One company,
for example, who used to take over 100 students on
placement year, has this year taken none. We are,
therefore, once more letting down the people who need
work experience most.

At this time the opportunities
for work experience are much

reduced, especially when youth
unemployment in Britain is on course
to more than triple to the highest
levels since the early 1980s.

So what can we do to address this? We need to work in
partnership - universities and employers - to address
these three core areas in a way which joins up all
three. “Unless things change much faster, many in the
bright hopeful generation will not enter these (digital)
fields” (STEM Research, 2019). We must ensure that all
our learning is accessible and that it is based on the
development of the core digital skills that are even
more important than ever for employers. We must
ensure that we develop social capital and resilience in
the university curriculum. That will be needed more
than ever by all of us, to get us through the pandemic
and beyond, and will be core to those in employment
or those seeking to gain employment. Finally, we must
make sure that we build up those key opportunities for
work experience. This will mean being creative, thinking
about ways in which we can support paid internships,
mentoring, and work shadowing.

With hi ivi he crucial n f individual
small and larger businesses, and the economy will not
be met. What | am calling a “digital inclusion strategy”
will allow us to come out of the pandemic with less
damage to our widening participation agenda.
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Since its inception, NCUB has been analysing the factors that underpin and drive university and business
collaboration. This work continues, with a major study of University and Business Interaction currently underway.
This research, commissioned by NCUB and delivered by the Centre for Business Research at the University of
Cambridge, will provide critical insights into the motivations for businesses to collaborate with universities.
Importantly, it will build on previous research from 2009 set out in the UKIRC report: Connecting with the Ivory
Tower: Business Perspectives on Knowledge Exchange in the UK, allowing for some longitudinal analysis.

Understanding what drives collaboration is important in order for policy makers and universities to understand how
collaboration can best be supported and enabled. Equally, understanding why and how collaborations come about
provides insight into how collaboration can be targeted to successfully achieve national and local priorities and goals.

An important theme of 2020 has been the levelling up agenda: a significant and important commitment to address
geographical inequalities right across the UK. We are often asked how geographical location may affect university-
business collaborations and what benefits collaborations may have for local economic growth.

The answer to this question is not straightforward, but important. What we often hear is that geographical proximity
is important, but not in and of itself sufficient to drive collaboration. We therefore encourage the Government,

in its considerations of the levelling up agenda and collaboration, to reflect on the importance of other forms of
proximity too, such as cognitive, organisational, social and institutional proximity. A web of considerations are likely
to determine where universities and businesses choose to invest in collaborations.

Without doubt, universities are one of the most dispersed organisations across the UK and play the part as
important anchor institutions in their areas. As the Government develops its Place Strategy and refreshes its
Industrial Strategy, this important role for universities should not be overlooked. Equally, levelling up does not just
require a cluster of university and business - it also requires a critical mass of talent, like minded institutions and
competitors, as well as favourable framework conditions.

In this section, we asked university and business leaders to consider the role of proximity in driving and enabling
collaboration. We define proximity in its broadest sense, capturing the role of geographical proximity, but also the
important proximity that can be offered through technology, as well as the value of cognitive proximity and shared
values and approaches.

Although Covid-19 has demonstrated how collaboration can be supported through technology, almost all of
the university and businesses we spoke to continue to highlight the importance of face to face engagement: the
informal conversations in the sidelines of conferences, the gatherings in incubation spaces, the spontaneous
meetings of likeminded individuals...

Although much has changed in this crisis, and new forms of collaboration are undoubtedly being formed, it seems
almost certain that proximity will remain an important driver.

1 www.ncub.co.uk/reports/connecting-with-the-ivory-tower-business-perspectives-on-knowledge-exchange-in-the-uk.html
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Staffordshire University and Staffordshire,
Warwickshire, West Mercia, and West

Midlands police

In the debut year, more than 600 student officers
were recruited from Staffordshire University after
they joined forces with Staffordshire, Warwickshire,
West Mercia, and West Midlands police in April 2019.

The regional collaboration is delivering innovative,
contemporary and high-quality police education and

Sustainable low emission aerospace
combustion systems: Loughborough
University and Rolls Royce

The new multi-million pound National Centre for
Combustion and Aerothermal Technology (NCCAT)
has opened on Loughborough University Science
and Enterprise Park (LUSEP). The Centre aligns
government, industry and academia to make net zero
carbon emissions for the aviation industry a reality.

NCCAT builds on the experience of the Rolls-Royce
University Technology Centre (UTC) whose activities
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training. All new police recruits across the partnership
forces will gain a Staffordshire University award as
part of their work-related police constable training.

Staffordshire University created their Institute of
Policing (IoP), within the School of Law Policing and
Forensics, to deliver dedicated expertise to Student
Officer training. The loP team, a mixture of highly
experienced former police professionals and academics,
have worked with police colleagues to deliver digital and
flexible teaching, ensuring that Student Officers can
fit their studies around their frontline work.

span more than 25 years, with its origins in the late
1960s. Among the first of the company's global UTC
network, it has grown to become one of its largest and
most successful, directly informing Rolls-Royce product
design - including the entire Trent engine family.

With Rolls-Royce plc as a lead partner, NCCAT will
focus on the development of sustainable low emission
aerospace combustion systems - including the safe
use of a variety of potential fuels and energy carriers
and play a key role in meeting the Government
target of a carbon neutral economy by 2050.

Ulster University delivers free online courses to support workers impacted by Covid-19

With rising youth unemployment, increasing numbers of redundancies and an estimated 80,000 workers
currently furloughed in Northern Ireland (Sept, 2020), Ulster University has launched a range of new, free
online courses in Computing, Engineering, Energy, Pharmaceuticals and Business.

These courses will offer pathways to careers in sectors which require highly skilled, well-paid employees to fill
gaps in the job market. The Department for the Economy has funded 400 places for these online courses which
will upskill and retrain people whose jobs have been impacted by the Covid-19 pandemic. These free online
courses are an opportunity to upskill in priority areas, enhancing employability and future career prospects.




Geographical proximity and local context

Different parts of the UK have different strengths, which are often reflected in the composition of their
local economies. Universities, who are often anchor institutions in their areas, work to be responsive to
their specific local context and to meet the needs of their local area.

This activity is not just passive. Many universities also have an active role to play in encouraging and
supporting the formation of clusters and hubs, developing and attracting talent and investment. Equally,
they are responsive to external developments. During the Covid-19 crisis, universities have reported that
the number of businesses accessing their support services increased rapidly, underlining the important
role that university-business collaboration can play in supporting local areas through crisis.

Understanding the role of geographical proximity in collaboration, must be sensitive to the varying
strengths and conditions of different places and at different times.

In his article below, Professor Simon Collinson, Deputy Pro-Vice-Chancellor for Regional Engagement and
Director of City-REDI at the University of Birmingham, reflects on regional specialisms, the unequal impact
of the disruptions of 2020 and the value of analysis of regional economies.

Organisations such as City REDI play an important role in analysing context. Based at the University of
Birmingham, City REDI is a research institute focused on developing an academic understanding to develop
practical policy which better informs and influences regional and national economic growth policies.

° °j° regions also vary considerably, in terms of their
Regl O n a I ReSI I Ie n Ce: potential long-term growth trajectories and their

short-term agility, responsiveness and resilience

Th e co_d e pe n d e n ce in the face of economic shocks or disruption.
° A major reason for this is regional specialisation. Each
Of b u SI n ess a n d region has a different concentration of industry sectors
and jobs. Therefore, just as firms and industry sectors
° ° have been impacted very differently by Brexit and
regl 0 n S I n re cove ry Covid, so have UK regions. The effects of the changing
costs of trade with Europe coupled with the impacts
of national and local lockdowns, have stalled growth
and driven up unemployment in an uneven way. This
presents a challenge for policymakers responsible for
local market intervention, investment and support in
their particular regions.

PROFESSOR SIMON COLLINSON

Deputy Pro-Vice-Chancellor for

Regional Engagement and Director of
City-REDI, University of Birmingham

Research at City-REDI has developed a deep understanding
of the West Midlands economy, its key industry sectors and
its strengths and weaknesses, relative to other regions
in the UK and globally. It has been amongst the hardest
hit of all the UK regions and these insights have helped
local policymakers intervene more effectively to support
key firms, employees and communities.

UK regions have experienced very different
rates and types of economic growth, resulting in
major spatial inequalities across the country. Our




The advantages and disadvantages of Local
Economic Clusters

Geographic proximity has many positive effects

for business growth. Clusters or agglomerations of
complementary firms enable a region to develop a
critical mass of skills, expertise and talent in particular
sectors. These often evolve with corresponding
strengths in local universities and specialist suppliers
and contractors. Similar kinds of firms and specialist
workers are attracted to a region and investment
grows to create an overall level of specialisation and
differentiation, relative to other regions.

The automotive industry in the West Midlands provides
an important illustration. The region is well-known

for its long tradition of automotive R&D, design and
manufacturing, from large producers like JLR to smaller,
high-tech specialists like ProDrive. The region has the
highest concentration of such firms in the country, with a
‘location quotient’ of over 4.5 (over 1 indicates more than
average concentration). The industry is directly worth
just over £8 billion to the regional economy, and the
components supply chain adds another £3.2 billion. The
benefits of hosting these firms, in terms of investments
and jobs and strong multiplier effects on local service

businesses (cinemas, retailing, restaurants etc.) is evident.

Directly and indirectly the automotive industry is worth
over 10% of the regional economy. But this also means
the region has a high level of dependency on this
industry cluster and the economic fortunes of the region
are more tied to the trends affecting this specific sector.

Automotive firms had already started to experience
declining sales in China, the challenges of the shift to
low-carbon transport, and the threats of supply chain

disruption and higher trade costs from Brexit. The Covid
pandemic has made things significantly worse.

Analysis of the effects of the Coronavirus Large Business
Interruption Loan Scheme (CLBILS), focused on the
financial position of the 50 largest (in terms of revenue)
automotive firms in the West Midlands, showed
additional reasons for concern. Their resilience in the
face of economic shocks is undermined by low levels

of liquidity. Specifically, 21 firms, including some of the
large original equipment manufacturers -or OEMs-, are
at high risk because they face severe cash flow problems.
These 21 businesses employ almost 46 thousand people,
but only 12 of these high-risk firms are eligible for the
CLBILS. Taking into account the multiplier effects, if these
firms failed, there would be a significant negative impact
beyond this industry, on the regional economy.

Add to this the challenge that many small firms in the
automotive supply chains are so-called ‘zombie' firms,
just surviving on low-interest loans. They can only afford
the interest payments, so they remain in-debt and are
therefore highly vulnerable to changes in interest rates
or wider market conditions.

One estimate suggests that 11% of UK firms are in this
situation, the majority are reliant on low-skilled workers
and are less productive. The highest concentrations of
firms surviving on loans are in energy (23%), automotive
(17%) and utilities (15%), all of which are important
sectors in the West Midlands region.
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The economic contagion triggered by the failure of
these firms particularly impacts low-income households,
which are also often in-debt and at risk when losing key
income-earners. Bankrupt firms boost unemployment
which, in turn takes some households over the tipping
point into a reliance on benefits, which in turn increases
a region’s social and health-related costs and challenges.

In this way geographical proximity and clustering, based
on a reciprocal network of inter-firm relationships can
amount to a co-dependency between industry clusters and
the regional economy. This can underpin both a ‘virtuous’
cycle of growth and a ‘vicious’ cycle of decline in regions,
which has social consequences as well as economic.




The Cascading and Circular Impacts of an Economic Shock

IMPACT ON BUSINESS

Fall in: sales for 71% firms; auto
manuf. (40%); liquidity, CapEx; PMI.
= More debt and insolvencies.

UNEMPLOYMENT

68% increase in claimant count.
(19.4% youth rate). Hospitality and

s
LOCKDOWN tourism: 79% furlough rate.

Up to 90% reduction in city centre
footfall, 80% in traffic. Events, visitor
numbers down.

IMPACT ON HOUSEHOULDS

Reduction and changes in consumption.
More debt, inequality, mental health,
other health and welfare risks.

When we step back from the automotive sector to profile the West Midlands region more generally, in terms of
exposure to the dual risks of Covid plus Brexit, Figure 1 shows what we find.

Key industry sectors for the West Midlands economy and associated risk exposure to Covid
and Brexit
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How Does Analysis of Regional Economies Help?

With Research England (UKRI) Development Funding, City-REDI have been able to establish the West Midlands
Regional Economic Development Institute (WMREDI) in partnership with the WMCA, LEPs, WM Growth Company,
Chamber of Commerce, the city council and colleagues at Aston and Birmingham City Universities. We conduct
research and comparative analysis on the region, shaped by the needs of public and private stakeholders, to design
better, more effective policies for local resilience and inclusive growth.

A more sophisticated understanding about local industrial structures, strengths and weaknesses improves both
awareness of the key risks and a level of accuracy and precision when selecting and delivering interventions. These
can help safeguard jobs and communities in response to economic shocks, or help the region grow more efficiently,
inclusively and/or sustainably when economic conditions allow.

nderstanding th mplex dynami f regional nomi kes time and r r The UK is enterin

and upfront investment in the capacity and capability for each major UK region to understand the distinctive
nature of its local economy is vital to improve national resilience and enhance the growth opportunities for UK
regions. If the UK can maintain growth at a regional level, national and international resilience will follow.
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Levelling up through a dispersive model

Universities like the Open University show the critical role that universities can play in levelling up
geographically and creating new opportunities for all, without necessarily focusing on one local area alone.
The Open University's dispersive model allows it to effectively provide higher education in local cold spots
and reach communities that are under represented in higher education.

This allows the Open University to complement existing anchor institutions by addressing previously
unmet needs.

In his article below, Viren Patel, Director of the Business Development Unit at the Open University,
describes how the Open University model works, and how it supports levelling up in both a geographical
and social sense.

o o While we are a nationwide provider, our flexible,
D eve I o pl ng S kl I I S scalable learning model is able to deliver education
to every region and nation of the UK. Even though we
work with employers at a distance, this does not mean

th ro ugh I Oca I we work remotely. We partner with local employers,

colleges and universities to provide local people with

M skills they need to unlock their potential, develop
a n natlona their careers and benefit their communities through a

commitment to lifelong learning.

[}
COI Ia bo ratl 0 n The OU's local impact can only succeed if we tailor our

approach. One size does not fit all and we must be
flexible in our offer to different areas and audiences.

We take a strategic approach to how we collaborate
locally. The OU takes a microscope to local labour
markets, looking at the regional economy, future skill
needs and demographics. We then work with local and
national governments, regional employers and education
providers to help tailor our approach, based on the ‘three
Cs' of contribution, connection, and courses.

VIREN PATEL

Director Business Development Unit,
The Open University

The social mission of The Open University
(OU) and our fifty years of experience in levelling ~ Technology also has a role to play. Our expertise
up education across the UK means we can help in online digital provision allows us to connect
. . communities and offer education in areas that other
to transform lives for the better. Levelling up,

. o institutions cannot reach. Our social mission is to open
adult learning and retraining are at the core up opportunities for a more diverse range of learners,

of the UK Government's priorities to rebuild who otherwise would not be able to access educational
and recover from COVID-19. Many areas in the opportunities. The OU has 27,237 students who have
country are still blighted by a lack of opportunity declared at least one disability and over the last seven
years the number of disabled students at the OU has
more than trebled. Even before Covid-19, the OU’s
virtual presence and ability for our students to study
principally online and off-campus has been important

for people to access higher education (so called
‘cold spots’) such as rural areas, coastal towns
and ex-coalfield communities.




OU's partnership with Care UK: Nursing
Associate Higher Apprenticeship

The OU has partnered with Care UK to deliver

the Nursing Associate Higher Apprenticeship to
Health Care Support Workers who are employed
across more than 40 prison and young offender
establishments where healthcare services are
provided by Care UK's Health in Justice division.
The apprentices will train using the OU'’s unique
work-based learning model, training within their
prisons as well as studying at home to ensure they
can grow their skills while continuing to provide
the highest standards of quality and best practice.

in reaching those left behind communities. Importantly
this model also fits around both personal and workplace
commitments and priorities.

The OU'’s focus is to complement the work of universities
and colleges in the regions that they operate. For instance,
we have teamed up with Leeds Teaching Hospitals NHS
Trust and Leeds Beckett University to launch a new
apprenticeship route. This provides the practical skills and
qualifications needed to start a new career as a Nursing
Associate or Registered Nurse. Students can choose
between going to the local university but also have the
flexibility to do the courses with the OU.

The ‘new normal’ has created more need for new and
exciting corporate partnerships, responding to the fast-
changing labour market. We've worked with IBM to launch
SkillsBuild Reignite this summer. This provides access to
free online learning for job seekers, entrepreneurs and
small businesses. The platform gives access to hundreds
of learning activities designed to help them develop the

Developing digital skills in Scotland

There is a shortage of digital skills across the
whole of the UK and it is a big issue in Scotland,
particularly in remote, rural areas. Tutor-
supported distance learning apprenticeships open
up opportunities to individuals and organisations,
wherever they are based. The OU offers Graduate
Apprenticeships in Software Development and
Cyber Security to employers in Scotland. The
apprenticeships are funded by Skills Development
Scotland and are available to new and existing
employees 16 years of age and over.

The OU and NHS in partnership to boost
nursing numbers on the Isle of Wight

The Isle of Wight NHS Trust and The OU are
collaborating to deliver a three-year apprenticeship
programme to increase the number of registered
nurses and nursing associates on the island. With
120 nursing vacancies on the island, the programme
will widen access and boost the skills shortage by
providing crucial training and employment. The
OU will be the sole provider in the delivery of the
apprenticeship-standard qualification and will
help the Isle of Wight NHS Trust to develop their
workforce and keep skills local.

technical and professional skills needed to reinvent their
careers and businesses. To date over 8,000 individuals
have registered to access the learning materials.

We ideally want to work in partnership on projects that
reflect the openness of the OU, with social mobility
being at the heart of what we do. In January, we
launched a collaborative programme with Uber that
gives eligible drivers or a nominated member of their
family, the opportunity to study with us and their fees
covered by Uber. So far over 750 learners, from hugely
diverse backgrounds, have enrolled from all around the
UK. Being able to work and learn flexibly is an essential
part of unlocking economic opportunity to new learners
who may have previously faced barriers to study.

Levellin nonl hr h coll ration

and organisations working together, rather than in
competition. Please do get in touch with the OU if you
would like to discuss how we can work together to
build skills in your local area.




Cognitive proximity

To collaborate effectively, many universities and businesses tell us that shared foundational knowledge

is critical to success. So called “cognitive proximity” allows people sharing the same knowledge base

and expertise to learn from each other. This is one of the reasons why clusters of similar industries are

an effective way of encouraging local growth. Gathering like-minded companies and organisations with
complimentary knowledge, interests and strength, allows and encourages the flows of ideas and innovation.

In his article below, David Sampson, Pro-Vice-Chancellor, Research and Innovation at the University of
Surrey, explores the importance of cognitive proximity, describing in particular its importance in the

establishment of Surrey’s 5G Innovation Centre.

Exploring the
benefits of
cognitive proximity:
showcasing the 5G
Innovation Centre
at the University

of Surrey

PROFESSOR DAVID SAMPSON

Pro-Vice-Chancellor, Research and
Innovation, University of Surrey

Since knowledge creation and innovation can
often be dispersed among different organisations,
combining diverse capabilities within and between
organisations can have a huge impact on the
cumulative and localised outcomes of innovation.
It has meant that people sharing the same
knowledge base and expertise learn from each
other, thereby extending new ideas and creativity.
In effect, it means ‘together, we are better'.

Surrey's 5G Innovation Centre (5GIC) - the world's

first academic research centre dedicated to 5G
communications - is an example of how cognitive
proximity can successfully work in practice. The Centre
has played an important role in terms of catalysing
collaboration not just geographically but also cognitively.

Founded in 2013, Surrey's 5GIC brings together
founding and new members Vodafone, EE, Telefonica,
Huawei (Germany), Samsung Aeroflex (now Viavi),

BT, BBC Ofcom, Rohde & Schwarz, Fujitsu, Aircom
International (now TEOCO) and local enterprise
partnership EM3 (Enterprise M3).

This centre not only engages with the Al and Data Economy
Grand Challenge of the Industrial Strategy but goes deeper
and looks to engage with the 5 foundations of productivity
(Ideas (by encouraging industry to invest in research); People
(supporting highly skilled STEM graduates); Infrastructure
(state-of the art facilities); Business Environment (5GIC
membership, Digital Catapult, and Surrey Research
Park); and Places (Local Industrial Strategy’).




How did the 5GIC come about?

A white paper published by 5GIC described the capacity
and coverage challenge for wireless networks in the
coming decades. It proposed a number of solutions

for delivering ‘always sufficient’ mobile resources to
users, whether in urban or rural environments, from
how future base stations will be designed, to how
smartphone design may be reconsidered for use in
outlying areas.

Therefore, something different was needed. 5G
technology is intended to bring a new disrupting
ecosystem with vertical industries from automotive

to healthcare. However, to unlock the benefit of 5G,
strong cross industry collaborations are essential, which
historically have been very challenging, given the nature
of competitive business.

Regius Professor Rahim Tafazolli, Head of the Institute
for Communication Systems at Surrey (the home of
5GIC), said: “From its inception collaboration was key
to delivering such an ambitious plan. Our focus on
involving partners from the outset was reflective of
the need for global input to ensure the successful
implementation of a new communications standard
across the world. We actively welcome[d] innovative
ideas from all potential partners.”

Cognitive proximity facilitates effective knowledge
sharing and the claim is that for each new technology,
there will be an existing level of knowledge, under
which firms by themselves are incapable of bridging
the knowledge gap. Arguably, and given time, our firms
might have been able to bridge the knowledge gap on
their own but not with the same efficiency and speed
that the 5GIC, with all of its different partners, have
been able to achieve together.

Businesses by their very nature are competitive. But
one of the challenges that the 5GIC has been able to
overcome is its promotion of the value of collaboration
over competition, with all of its partners- many of whom
are competitors- recognising that in order to meet the
goals that address what they're all trying to achieve,
furthering knowledge and understanding is by far more
beneficial than secrecy. With this in mind, the Centre's
membership has grown to more than 26 leading
international companies and over 55 UK SMEs.

The 5GIC's vision is to enable a world where everything
is provided wirelessly to the end device by a fixed and
mobile infrastructure that functions across the whole
geography. To achieve such a vision required the
collaboration of many from all over the world.

The 5GIC membership network helps to provide
organisations with access to world-class academics,
researchers, and to the University of Surrey's state-of-the-
art 5G technology evaluation facility. It helps to support
the University of Surrey as an Anchor Institution creating
a reason for industry to establish links with the area.

Some of the local successes that have benefitted from
the work of the 5GIC include:

* Arecent partnership with Surrey Heath
Borough Council has provided cutting-
edge technology for the UK's first fully
5G-enabled shopping centre, giving
Camberley’s retailers a head-start in the
race to transform retail for the future.

* The 55 SMEs involved in 5GIC have
largely benefitted from the 5G mobile
network at Basing View Innovation Hub
(Basingstoke). This mobile network was
launched by 5GIC in December 2016, in
partnership with SETsquared, Basingstoke
and Deane Borough Council, and high-tech
start-up Gematech, with funding from
Enterprise M3 LEP . It allows start-ups and
businesses working on mobile applications
to develop systems capable of operating
on the 5G system and will be accessed
through SETsquared's digital hubs as part
of its Digital Business Acceleration Hub
programme. Therefore, innovation breeds
more innovation.

* Rocketdesk, located in the Surrey Research
Park, is an exciting new home for start-ups,
indie and freelance creative technology
professionals. 5GIC partners with Rocketdesk
for fast-tracking the development of practical
industry applications for 5G, which has so far
attracted more than 36 companies to move in.

As we enter a digital era, accelerated by the onset

of Covid, 5G technology will become even more
important on the world stage. Collaborative
programmes that encourage knowledge sharing- such
as those which have enabled global innovations in the
fight against Covid19- should become part of how the
UK evolves and drives forward its innovative economy.




Geographical proximity in the Fourth Industrial Revolution

The use of technology to identify collaboration partners, facilitate communication from a distance and
drive collaboration and progress was already on the rise in the Fourth Industrial Revolution. Covid-19 is
only likely to accelerate the use of technology for all of these purposes, and it will be interesting to see in
years to come what role geographical proximity will come to play in an ever more digitally enabled world.

Most businesses and universities we speak to continue to emphasise the important role that face to face
engagement still plays in starting and developing collaborations. The evolution of the use of technology to
support and enable collaboration will be interesting to observe in the years ahead.

In his article below, Michael Hill King, Collaboration Director at Huawei, reflects on the role that
geographical proximity continues to play for different types of collaboration, drawing on his own

experiences as well as academic research.

What role has
proximity played in
collaboration?

MICHAEL HILL-KING

Collaboration Director, Huawei
Technologies

When the National Centre for Universities
and Business (NCUB) invited me to reflect on the
importance of proximity for effective industrial-
academic partnerships, | immediately wondered
how important the concept of proximity in
collaboration was for them. NCUB has a great
tool for finding researchers and research outputs
called konfer. It assumes that proximity might
be important for some users and could affect the
relevancy of results.

But how important is location for collaboration?
The answer is, it depends...

2020 is the year of Zoom. Extensive video-calling on a
daily basis has taught us that proximity of geographical
partners to each other is less important than finding a
mutually convenient time to communicate.

It is well known that research papers co-authored
between academia and industry are often more highly
cited than other papers. Better information sharing
between collaborators leads to a more rounded
understanding of the research question. It is also well
known that research papers with international co-
authors are more often cited than those from a single
nation. Combining both situations generally increases
citation counts. This shows that for the kind of research
where citations of papers is important, distance
between collaborators is not an impediment.

Almost 20 years ago | worked in British Technology Group,
a national intellectual property management company
that commercialised many great British inventions. For
valorisation of IP we wanted inventors to be alive and able
to engage in technology licencing discussions - physical
location was secondary to chronological alignment.

Rarely do business-academic collaborations have a
higher profile than the London 2012 Olympic Games
anti-doping lab, a joint endeavour between GSK and
King's College London. From a knowledge transfer
perspective, building a cooperative lab was important
for upskilling laboratorians from around the world
and achieving an accredited and efficient operation.




Knowledge transfer has been said to be a contact sport,
and that was strongly underlined in this joint undertaking.
This project was not about fundamental research; it was
about deploying highly specialised and expert knowledge
from academia at scale. This outcome was a joint project
and location played a significant part in the operational
aspects of the lab to ensure a fair Games.

At Huawei, the ultimate motivation for investing in
academic research is to deliver excellent science and
ensure that it is used for public good. Universities focus
more on scientific theories and discoveries, whereas
enterprises focus more on technology, engineering, and
inventions. Traditional ways of doing industry-university
research are becoming less useful for fuelling innovation
- we need to conduct research into basic theories.
Whenever engaging in collaboration with academia it

is on the basis of a goal of shared success. Huawei has
three models for collaborative projects with partners:

A Model A: Basic science, which is openly

published;

Model B: Basic technology research, which is
B sic te

openly published;
C Model C: Advanced technology research on a

specific topic with objectives.

Beginning 20 years ago, Huawei has built R&D centres
across the world. Key factors in location selection remain:

©
e

What does the literature and existing evidence
say about how important proximity is to
collaborations?

proximity to excellent relevant academic
partners; and

participation in a highly skilled research
ecosystem.

The 2010 Work Foundation research paper on
Anchoring Growth highlighted the importance of
universities in their regional economies. Anchor
institutions have local rootedness and therefore act
in the best interest of their constituents. Geographical
proximity is rooted in the land and in the local social
networks. That can be a strong base for economic
growth, but it can inhibit wider collaboration.

Knowledge Transfer Partnerships (KTPs) are a scheme
designed to improve the competitiveness and productivity
of UK businesses through better use of knowledge,
technology and skills that are already in the UK knowledge

base. Only 28% of projects have partners more than 60
miles distant. This data shows that proximity is important
for applied knowledge transfer collaboration.

Silicon Valley - a mega-cluster with tight proximity
between academia, start-ups and latterly corporations
- has led to exceptional economic growth fuelled by
technological innovation. An exceptionally strong
science base received with generous government
funding and abundant private investment resources at
the right time. Most VCs invest in start-ups closer than
80 miles; therefore, we can see that proximity plays a
strong part in this success.

Bikard & Marx (2019) observed that the vast majority
of knowledge flows from hub-based published
academic research are not localised; distant firms pay
more attention to academic discoveries in clusters.
That finding echoes Merton'’s pioneering work on the
sociology of science in the 1960s. Clusters facilitate the
flow of academic discovery into industrial technologies.

The examples discussed above point to the role of
proximity in collaboration being important for situations
where there is significant need for know-how transfer.
The data might vary by sector. The hypothesis that
geographical proximity matters more for applied research
would also support the need for start-ups being in clusters.

What can we learn from these reflections on
the role of proximity in effective collaboration?

This brings important implications for science policy;
in the UK there are regional disparities of science
funding and an agenda for ‘levelling up'. To secure

the greatest socio-economic benefits to a region, the
actors could focus on research that is more suited to
local collaborations. Thus, applied research becomes a
vehicle for ‘levelling up'.

The Golden Triangle is the UK's only mega-cluster, yet
there are more QS2021 world top 100 universities in

the UK outside (12) than inside (6) the Golden Triangle.
World-class universities are successful beacons that
attract R&D foreign direct investment (FDI) into the UK,
whether or not they are the ultimate recipients of that
investment. We need to do more to maintain world-class
excellence in foundational sciences and, additionally,
build capability and capacity to foster local collaboration.

Returning to the original question, the answer
remains, “it depends...”. My location is important
for konfer when seeking solutions, but less so when
finding fundamental pioneers.




Relationship proximity

A trend that has been repeatedly identified in recent years is the rise of “strategic partnerships” between
universities and businesses, deep, long-term relationships that are multifaceted. In our work engaging
businesses in the R&D Taskforce, we were struck by the importance businesses often placed on their
existing relationships, not just with institutions, but with specific people too.

So called “relationship proximity” can play a really important part in collaborations and decisions by

businesses and universities to work together.

In his article below, Ric Parker, Special Advisor for Technology Strategy and Technology Transfer, describes
the importance of relationship proximity., drawing on a range of experiences from his time as Director of

Research and Technology for Rolls-Royce.

How important

is relationship
proximity to
university/business
partnerships?

PROFESSOR RIC PARKER CBE

Special Advisor, Technology Strategy
and Technology Transfer

I sat in on a Foundation for Science
and Technology discussion recently on the
Government's R&D Roadmap. The lead speaker
was our Minister for Science, Research and
Innovation, Amanda Solloway, MP. She spoke
almost entirely about the importance of “Place”
in UK R&D. Meanwhile, Richard Jones of NESTA
looked at what was required to level up in our
University research so that Universities outside
of the London, Oxford, Cambridge triangle
acquire a more equitable slice of the cake.

It seems appropriate, therefore, to understand the role
of place, and especially proximity in Business/University
relationships. Should a company toddle down the road to
its friendly local university for help? Or should it seek out
the best and the most relevant--wherever in the country
(or the world) that University might be? Almost inevitably,
the answer depends on several different factors.

Proximity is also about the closeness
of the relationship with the University
and the individuals within it.

| was Director of Research and Technology for Rolls-
Royce for over 16 years. We had a network of 19
University Technology Centres across 14 Universities
in the UK. | created a further 12 centres around the
world. None of these was chosen because they were
on the doorstep of Rolls-Royce facilities. We sought the
best and most appropriate, and invested both money,
and, more importantly, effort in growing long-term
relationships. This was very successful.

We should not think of proximity only in terms of
geography. Proximity is also about the closeness of
the relationship with the University and the individuals
within it. | have personal experience of very close,
long-term relationships which grew with Universities
at great distance.




For example, our Technology Centre in Pusan What's next for University-business partnerships?
University, South Korea. It started with a few small

steps: a PhD student from Pusan joined our centre in
Oxford University. He introduced me to his professor in
Pusan University. | agreed to take two undergraduate
interns each year. After 10 years we had a thriving,
multi-million dollar heat-transfer research centre with
25 staff and many students. Whenever | visited, the
original internees would come back to Pusan (they
now worked for top Companies in Korea, or major
Universities) and joined me for dinner.

The quality of a University-business partnership is not
created overnight. As with any marriage, you have to get
to know each other, to build and deserve mutual trust.
This all takes time and an investment on both sides, but
it is well worth it.

| will come to the impact of Covid shortly, but we must
not forget the other looming storm. Sorry for using

the B word, but Brexit will not go away. The European
framework programmes have shown the strength that
comes from proximity to our European neighbours:

UK Universities form vital joint programmes and

PHDs WILL COME TO WORK partnerships, and UK Companies team up with European

FOR ROLLS-ROYCE Universities. We benefit from a network of students

and researchers on Marie Sklodowska-Curie student

PHDs WILL STAY WITH THE bursaries and individual research fellowships, which top

UNIVERSITY AND CONTINUE

TO SUPPORT THE EU researchers often chose to bring to the UK. The UK
ROLLS-ROYCE PROGRAMME took nearly twice as much out of the EC research funds
as it contributed, and UK Universities received more
PHDs WHO WILL GO ON TO than any other country’s Universities. We cannot afford
WORK ELSEWHERE to do without that funding, but we also cannot afford to

sever the synergistic research relationships that arose.
The UK must find a winning formula that allows it to be
a full participant of Horizon Europe.

The oldest UTCs in the Rolls-Royce Group are now

30 years old. They have had only three professorial The past year has undoubtedly strained many

directors in that time and have graduated hundreds business-university relationships as Covid-19 has

of PhDs. Typically, 25% of these PhDs will come to taken its toll on our economy and our way of life. How
work for Rolls-Royce, 30% will stay with the University do Companies justify spending money on University
and continue to support the Rolls-Royce programme, research when they are laying off their own workers? It
while the final 45% were our gift to the rest of the is tough! However, if the relationship is built on strong
world. Of these, however, almost all have become foundations and mutual trust, it can weather these
great ambassadors for the Company and for the storms. Universities too, are suffering as they see a fall
UK (we supported over 70 of the Dorothy Hodgkin in student income, especially from overseas students.
Postgraduate Awards for international students). We must however, all join together to pull through.

It is always a great pleasure when | am approached Industry must find ways to bring in new blood from
at conferences, or meetings around the world and this year's and next year's graduates. We have to
someone says, “Rolls-Royce sponsored me for my PhD. maintain our key partnerships as much as possible,

| will never forget that.” One of the success factors and continue to provide the training and project

for real proximity is a congruence of objectives. The opportunities through internships, PhDs and Master’s
University's objectives and the Company’s objectives students. These opportunities are vital to the next

do not need to be the same, but they must be generation of workers. Proximity is important in every

complementary and not in competition. aspect; therefore, we must keep our friends close.




COLLABORATION IN
THE YEAR AHEAD




Each year, NCUB collects data, insights and case studies on the state of the relationship between universities
and businesses in the UK. In this section, we summarise our thoughts and reflections on what we might expect in the
year to come, building on the insights shared by the contributors to this report.

Importantly, it must be recognised that the Covid-19 pandemic has fundamentally changed the operating
environment of universities and businesses, creating a challenging environment for collaboration in 2021. Equally,
collaboration may never have been so important, as the UK navigates its recovery.

To avoid the drop-off in collaboration seen in the aftermath of the financial crisis covered in section 2 of this report,
actions can be taken by the Government, universities and businesses in partnership. As we argued in our report,
Research to Recovery, taking these actions is not only critical to recovery but also to long-term rejuvenation.



The year ahead for
university-business
collaboration on
skills and talent

CHRIS RUSSELL

Policy Lead, Skills and Talent, NCUB

The scale of the unemployment challenge
in 2021 and the years ahead will be huge.
The Office for Budget Responsibility’s (OBR)
Economic and Fiscal Outlook for November 2020
estimates unemployment will rise to 7.5% next
year. In their downside scenario, it could peak
as high as 11%. It also estimated that it will take
several years to return to 2019 levels. Youth
unemployment is likely to be higher than the top
line unemployment figures.

With unemployment levels expected to peak next year,
demographic changes, and from experience of past
recessions, it is likely that we will see an increase in UK-
based student numbers over the next few years.

The OBR's forecast made this exact assumption,
projecting that student numbers will increase as “a larger
proportion of school leavers have delayed their entry into
the job market in the current academic year, and this is
expected to persist in future.” Universities will likely be
planning how to effectively support more students.

Higher student numbers may well lead to even more
debate on the purpose and value of higher education
and how universities can best financially support an
even more diverse student body. There has been
much uncertainty recently over post-18 education
finance, clarity is needed in a way that recognises the
increasingly valuable role of universities.

The diversification of pathways into higher education
has allowed more people to develop higher level

skills. The Collaboration Progress Monitor at the start
of this report outlined a large increase in degree
apprenticeships before the pandemic and a decrease in
CPD/CE activities.

DEPARTMENT FOR EDUCATION
DATA ON APPRENTICESHIPS

23 MARCH - 31 JULY 2020

INTERMEDIATE
& ADVANCED
APPRENTICESHIP
STARTS

HIGHER
APPRENTICESHIP
LGN




Department for Education (DfE) data on apprenticeship
starts from 23 March to 31 July found a large decrease
in starts compared to a year ago, though higher
apprenticeship starts appear to be less affected.
Intermediate and Advanced apprenticeship starts

have decreased by 55.12% in this period. In contrast,
the higher apprenticeship starts have only dropped

by 3.32%. This trend needs to be closely monitored

as providing apprenticeship opportunities for young
people is vitally important.

The challenges of the 2021 labour market requires
effective government policy as well as strong university
and business collaboration.

Our recent showcasing collaboration booklet, ‘Building
Future Talent, Together’ outlined examples across the
country of universities and businesses working together,
trying to address these challenges. Yet enhancing this
collaboration is always feasible.

Central to many examples of successful collaboration
is the need to work with mutual understanding and
purpose. As outlined in a previous article in this report,
proximity is an essential driver of collaboration not just
in terms of geography but organisational, social and
institutional proximity. Viren Patel's article highlighted
the importance the Open University places on working
in partnership with businesses as well as local partners
and other education providers. This collaborative

work builds understanding of evolving skill needs in
order to develop and train people. To avoid the worst
economic outcomes of the pandemic, universities and
businesses must continue to look outward and develop
partnerships with each other to develop the talented
workers the UK needs.

Government policy announcements such as the Kickstart
and Restart schemes are welcome, even though they
are only for those unemployed for six and 12 months
respectively and have been slow to implement. The
Lifetime Skills Guarantee and more flexibility in
education loans were also positive announcements.

There are two areas that we would like to see the
Government give more attention to in the March 2021
Budget and beyond:

Firstly, more encouragement could be

given for businesses to hire people leaving

education. In our recently published skills
policy position, we argue for temporarily abolishing
National Insurance Contributions for young people
under the age of 25 and introducing a 50% wage
subsidy for people under the age of 25 undertaking

an apprenticeship, including a degree apprenticeship.
Reducing the hiring would incentivise more employers
to hire young people from university and elsewhere.

Secondly, there needs to be more strategic,
joined up thinking on current and future skill
needs. The pandemic has also underlined
the need to adapt to the future world of work and
the importance of certain skills such as digital,
communication, leadership and team-work. As well as
adopting policies that hold back the worst, we need to
be thinking of the long-term.

The challenges of the 2021 labour

market requires effective government
policy as well as strong university and
business collaboration.

In our policy paper, we argue for establishing an
independent body to analyse current and future skills
needs of the UK. The Government establishing the

Skills and Productivity Board, Green Jobs Taskforce and
Office for Talent are welcome. However, there has not
yet been a replacement for the UK Commission for
Employment and Skills (UKCES) and with more skills
policy being devolved there is a clear need for increased
co-ordination with devolved governments.

It is important to note that some organisations are still
hiring. There are still vacancies and in lots of sectors
there are skill shortages. Encouraging people to study
subjects that will lead to jobs currently hard to fill or
important to the Government's economic priorities

is also important. In our position paper, we argue for
waiving the student debt of graduates in occupations
with significant skills shortage. Next year in our future
of skills project, we will be considering this topic in more
detail and developing further recommendations to make
sure we are prepared for the future world of work.

Th le of th nomic and employmen

challenges are huge. Strong collaboration and long-
term, strategic thinking are essential. Our work

in 2021 will be to continue to encourage this from
government, businesses and universities.




Research and
innovation in 2020
and what to expect
hext year

FARIBA SOETAN

Policy Lead, Research and Innovation,
NCUB

No one will argue 2020 has been un-eventful
in research and innovation, full of soaring highs
and turbulent lows.

Many contributors to this report have rightly highlighted
the important spotlight that has been shone on
university-business collaborations in the search for a
Covid vaccine but also the speed at which businesses
and universities, working together have been able to
galvanise and turnaround projects and manufacturing
processes within days when faced with a common goal.

Still, the potential long lasting effects of Covid19 are
played out in this report over and over. From the almost
60% of universities identifying a decrease in the levels
of innovation-focused activities with SMEs to the 42%

of businesses projecting they will prioritise investment

1 www.ncub.co.uk/reports/r-d-taskforce-report-research-to-recovery
2 www.gov.uk/government/publications/uk-research-and-development-roadmap

in internal R&D over external collaborations'. All of this,
with the long term financial impacts on the nation’s
R&D ecosystem likely still to come. But despite the
challenging economic projections over the next few
years, there have also been many positives to applaud
and anticipate in the coming years.

What to expect in R&I policy and spend over
the next year

The first and perhaps most significant development
this year was the Government's consultative R&D
Roadmap, published in July, setting out the current
administration’s ambitions for the UK to become a
‘scientific superpower’. The Roadmap? is, in many
respects, a rallying cry to all parts of the R&D ecosystem
to work together to drive research and innovation
forward. Next year, we expect to see this evolve further
with the publication of an R&D plan, which will see a
firming up of the Government's plans for R&D.

The latest announcements in the November Spending
Review suggested that the Government remains
committed to increasing funding for research, moving
towards its target for the UK to spend 2.4% of GDP on
R&D by 2027 and 3% in the longer term. Public R&D
spending is set to rise from just under £13 billion in
2020/21 to just under £15 billion in 2021/22. In a positive
move, the Chancellor also recognised the importance of
long-term planning for research, providing the certainty
of a three year multi-settlement UK Research and
Innovation (UKRI), the UK's primary research funder,
and the UK's National Academies core research budgets.
These will grow by more than £400 million on average
per year for the next three years. £50 million will also

be spent on setting up a new high risk breakthrough
research agency (UK ARPA) next year, an initiative
generally supported by universities and businesses.




Although the signals for research are extremely positive
and must be welcomed, some uncertainty does remain.
A significant amount of R&D funding is not captured

by UKRI and the Academies core research budgets,

and it is not clear what will be ringfenced in the current
commitments. Perhaps most notably, whilst the
Spending Review places a clear focus on the importance
of R&D, it is unclear what the announcements will mean
for innovation. There were few specific announcements
related to innovation in the Spending Review. This

is worrying and it is why, in our recent Research to
Recovery report3, we called on the Government to

play a bigger role in the innovation system than it has
traditionally held by refreshing its Industrial Strategy
and putting R&D and innovation at its core. The UK
needs national coordination around commercial
opportunities, focusing on achieving a leading global
market position and uniting its twin aims of developing
a productive and resilient economy with its aspirations
to grow research intensity and innovation.

Research and innovation plays an important part in
driving local economic growth, and there were welcome
signs in the Spending Review that the Government
remains committed to its levelling up agenda“. NCUB's
call for the establishment of innovation collaboration
zones pushes this agenda even further, enabling
Government to leverage all R&D drivers, including tax
incentives and deregulation of land use, and support
end-to-end research, while attracting talent, academia
and business to local areas. As these zones would be
positioned all around the UK where there is already
research activity, it would spread economic impacts
beyond London and the southeast.

Call to remain focused on global competition

As we focus on welcome developments for research
and innovation, we must also keep one eye on global
movements. The UK faces stiff competition from its
European and US neighbours all vying for a piece of

the R&D global market that will help put them one step
ahead in their economic recovery. In March this year,
France announced an ambitious plan to plug £4.5bn into
its startups®. This, coupled with its significantly generous
R&D tax credit system and a plan to increase R&D spend
to 3% by 20309, France’s plan to take advantage of the
UK's withdrawal from the EU is to attract businesses

www.ncub.co.uk/reports/r-d-taskforce-report-research-to-recovery
www.gov.uk/government/publications/spending-review-2020-documents
https://techcrunch.com/2020/03/25/france-announces-4-3-billion-plan-to-support-startups
www.sciencemag.org/news/2020/07/french-science-bill-promises-boost-public-rd
www.whitehouse.gov/briefings-statements/president-trumps-fy-2021-budget-commits-double-investments-key-industries-future
www.xinhuanet.com/english/2020-08/27/c_139322217.htm
www.ncub.co.uk/reports/r-d-taskforce-report-research-to-recovery

O 0N U AW

to move next door. The UK faces competition from the
US as well after the White House committed to double
R&D spending in nondefense artificial intelligence (Al)
and quantum information science (QIS) by 20227. Finally,
China has been steadily increasing its funding into
research, with more researchers cited in quality journals
every year, significant investment in its universities and
numbers of researchers on the increase®.

How the UK positions itself globally as an attractive
place to invest post-Covid will be key to understanding
how far research and innovation can drive recovery. The
Collaboration Monitor early on in this report showed
that the UK was in an exceptionally strong place when

it comes to research and development, showing year

on year increases in the levels of investment in R&D

in universities, including from foreign businesses.

Public R&D spending is set to rise
from just under £13 billion in 2020/21
to just under £15 billion in 2021/22.

However, despite the strength in investment, there are
some challenges to note, particularly that the growth
in foreign funds into higher education appears to be
decelerating. With the known challenges post-Covid,
NCUB in November 2020 called on the Government

to be proactive about boosting its offer to foreign
companies to come and invest in the UK®. A combined
offer integrating skills, regulation, tax and funding
incentives from Government would appeal to business
and motivate them to invest.

Many have argued the UK is at a critical juncture

as it seeks to navigate its way out of a year's worth

of economic turbulence. In this rapidly changing
world, research and innovation will be critical to help
businesses meet new global demands and remain on
the cutting edge. Looking forward, the year 2021 may
bring with it some expected challenges but hopefully less
surprises and some substantial positives from which the
R&D community can expect significant potential growth.




Concluding remarks

ROSALIND LOWE

Head of Policy and Engagement, NCUB

The issues caused by the pandemic go
beyond the purview of expertise of individual
experts. No single person, sector or discipline, has
the answer to the health crisis we face or indeed
the economic and social crises it has caused.

If anything is learned from this crisis, it must be that
complex global challenges require interdisciplinary
approaches and open collaboration between people of
different expertise and experiences in life. That we cannot
retrench and leave problems to ‘other’ experts to solve.

As we enter 2021, the UK faces a series of important
questions about its future. Some of these questions are
triggered by the immediacy of crisis. How do we drive
unemployment back down? What role can public funding
play in supporting the private sector through short-term
crisis and longer-term change? Which businesses, sectors
and industries can we and should we save?

There are other questions that predate the Covid-19
pandemic. What workforce does the UK need as we move
through the Fourth Industrial Revolution? How can we
encourage the innovation that will help our businesses and
public services to thrive? What place do we want to hold
in the world as we end our transition period with the EU?

These questions are not just for the Government
to consider. We all have a collective part to play in
determining the direction.

At this time of change, collaboration presents both an
answer and a challenge.

The answer is that fundamental changes in the world that
affect lives, jobs and economies, require responses that
span across the public and private sector. Businesses
cannot respond to change and drive innovative
solutions if the education system has not provided them
with the people they need to create skilled, flexible,
innovative teams. Equally, education providers cannot
prepare their students for the jobs of the future, if they
do not have the insight from employers as to what skills

and competencies are needed. Collaboration is critical
to navigating through (and thriving in) change. Together.

The challenge is that whilst collaboration is fundamental
in our response to change, it cannot be assumed. As
many of the contributors to this report have commented,
many businesses and universities are grappling with
significant disruption to their organisations. Their efforts
are rightly focussed on the immediate challenges. There
are worrying signals, outlined in Tomas Coates Ulrichsen’s
valuable contribution to this report, that some forms

of collaboration between universities and businesses
may be falling. There is less resource available for
collaboration, at a time when it is most needed.

There is a critical role for

Government, in partnership with
universities and business, to provide
the best possible environment for
collaboration to happen.

This is where there is a critical role for Government, in
partnership with universities and business, to provide the
best possible environment for collaboration to happen.

NCUB remains focussed on helping to achieve this by
convening businesses, universities, and Government

to consider the challenges and identify specific policy
measures that can be taken to enhance collaboration.

As we look towards 2021, significant uncertainti
remain. But what is clear is that research, innovation

and skills - all issues that rely on university-business
collaboration-- will underpin not just our recovery, but
also our rejuvenation.




Collaboration Progress Monitor on Research and Innovation: Collaborative activity,
investment in collaboration, and products of collaboration

5 Year 5 Year

Indicator Average 2018 Average 2017 Actual

2014-2018 Actual 2013-2017
t'cfr::;ﬁmfyfir:tr:r;;':zﬁ;’ratic’” (excluding IP & 37.7% 38.3% 38.0% 35.9%
Business Funds in HE 4.5% 4.5% 4.5% 4.4%
Overseas funds in HE 17.3% 17.9% 16.9% 17.9%
HEI interactions with SMEs 82,010 85,218 78,387 76,175
Income from interactions with SMEs (£000s) £206,841 £222,392 £195,256 £221,270
HEI interactions with large business 25,656 27,645 25,042 26,211
Income from interactions with large business (£000s) £642,599 £668,466 £626,775 £635,753
Innovate UK academic grants 784.4 882 739 831
£ per Innovate UK academic grant £248,511 £365,791 £206,162 £201,861
Licenses granted 6,156 7,075 5,555 8,517
Income from licensing (Em) £111.20 £143.99 £96.86 £103.66
Patents granted 1,208 1,770 1,019 1,386
Academic spinouts 41 44 39 42




Collaboration Progress Monitor on Research and Innovation by UK country

4 Year 4 Year

Indicator Average 2018 Average 2017 Actual

2015-2018 Actual 2014-2017
ENGLAND
(excluling I & community imteracion) wzs || ;e |
HEI interactions with SMEs 62,160 63,165 62,705 54,332
Income from interactions with SMEs (£000s) £170,532 £178,567 £161,906 £175177
HEIl interactions with large business 20,125 21,885 19,426 19,895
Income from interactions with large business (£000s) £548,833 £565,481 £534,655 £542,520
Innovate UK academic grants 644.75 725 612.25 685
£ per Innovate UK academic grant £247,792 £277,342 £222,399 £203,014
Licenses granted 5,657.25 5,930 5,045 7,487
Income from licensing (Em) £100.39 £124.77 £84.95 £82.83
Patents granted 1,014 1,280 877 1,149
Academic spinouts 36 39 35 37
WALES
HEI interactions with SMEs 1,209 1,179 1,277 1,061
Income from interactions with SMEs (£000s) £5,474.49 £5,052.00 £5,760.58 £5,922.41
HEI interactions with large business 1021 900 1115 894
Income from interactions with large business (£000s) £11,360.53 £11,375.00 £12,037.21 £10,864.89
Innovate UK academic grants 37 36 35 37
£ per Innovate UK academic grant £118,910 £134,686 £123,296 £118,529
Licenses granted 403 477 357 405
Income from licensing (Em) £2.08 £2.70 £1.66 £2.13
Patents granted 28 51 19 20

Academic spinouts




Collaboration Progress Monitor on Research and Innovation by UK country

4 Year 4 Year

Indicator Average 2018 Average 2017 Actual

2015-2018 Actual 2014-2017
SCOTLAND
(excluding I & communy nteraction W |G| @EF | B
HEI interactions with SMEs 19,433 19,688 19,433 19,433
Income from interactions with SMEs (£000s) £32,603.97 | £33,880.00 | £30,960.23 | £35,854.34
HEIl interactions with large business 4,314 4,458 4,044 4,992
Income from interactions with large business (£000s) £82,115.90 £84,776.00 £82,048.99 £74,971.42
Innovate UK academic grants 89 98 84 84
£ per Innovate UK academic grant £475,757 £1,095,685 £230,438 £209,111
Licenses granted 511 582 443 538
Income from licensing (Em) £7.89 £7.32 £7.61 £9.30
Patents granted 187 408 112 171
Academic spinouts 4 4 4 4
NORTHERN IRELAND
HEI interactions with SMEs 1,223 1,186 1,419 1,349
Income from interactions with SMEs (£000s) £4,332.03 £4,893.00 £4,326.39 £4,316.01
HEI interactions with large business 494 402 574 430
Income from interactions with large business (£000s) £7,386.93 £6,834.00 £7,390.87 £7,396.40
Innovate UK academic grants 28 23 29 25
£ per Innovate UK academic grant £162,194 £112,255 £162,515 £144,601
Licenses granted 91 86 82 87
Income from licensing (Em) £8.80 £9.20 £8.77 £9.39
Patents granted 42 31 61 46
Academic spinouts 0 0 0 0




Collaboration Progress Monitor on Skills & Talent: joint people development, employment

Annexe 4 .
EX€ levels, and readiness for work
Previous
5 Year
Indicator Description Source 2017-18 Average Year
2016-17
Degree apprenticeship Number of degree apprenticeship starts *
starts (count) (level 6 and 7) in England. DfE el AL o
. . . Number of Higher Apprenticeships
ngher ap.prentlceshlp provided by Universities in England, by DfE 10,497 3,552* 2,616
participation (count) . . .
apprenticeship participation.
Total learner days of Continuing
Professional Development (CPD) and
fCOPrDb/ESEirf;’S“sr;e:he Continuing Education (CE) courses for HESA | 3747.828 | 3916448 | 3,869,362
o business and the community, provided | 22,714 | 24,027 | 23,594
ty (day by HEIs in the UK: Total learner days |
Average annual learner days per HEI
Percentage of all academic staff whose
Source of salary of HE basic salary is: Wholly general financed by HESA 76.90% 76.43% 76.56%
staff: HE provider the HE provider | financed by UK industry, | 0.66% | 0.75%* | 0.73%
commerce and public corporations
Percentage of UK-domiciled
Undergraduate leavers who are in
Graduate Employment (%)  employment (full-time or part-time) in the HESA 69% - -
UK, as a share of all Undergraduate leavers
in the UK.
Percentage of UK-domiciled Postgraduate
Postgraduate leavers who are in employment (full-time HESA 78% i i
Employment (%) or part-time), as a share of all Postgraduate
leavers in the UK.
Percentage of UK-domiciled PhD graduates 43.1%
PhDs in employment (%) entering employment: working in HE | not HESA S0 - -
Lo f | 56.9%
working in HE (industry and other)
HE leavers running own Number | Percentage of UK dgmlcned HE 7,605
: leavers that run their own business as an HESA = >
business (count / %) o | 2.41%
activity.
Number of academic staff (research and
Private Sector Staff Inflow  teaching) by previous employment vs. HESA 5,905 5,348 5415
and Outflow (count) leaving destination: UK private sector | 1,745 | 1,447 | 1,520
inflow | UK private sector outflow
Percentage of HE leavers who are full-time
employed and agree or strongly agree that
HE leaver satisfaction (%)  they are currently utilising what they learnt HESA 69% | 80% = =
during their studies:
Undergraduate | Postgraduate
HE leavers on an internshi Number of UK-domiciled HE leavers 1,235 |
in the UK (count) P undertaking an internship in the UK: HESA 140 - -
Undergraduate | Postgraduate |Total | 1,375
Percentage of Undergraduate sandwich
Undergraduate students student enrolments in the UK as share of HESA 25.96% 24.17%* 24.86%

on a sandwich course (%)

all Undergraduate student enrolments.

* 4 year average
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