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UPDATE

‘Huge challenge’ for
electric vehicles

The Public Accounts Committee says
that while Government has set ambitious
targets to phase out new petrol and diesel
cars by 2030 and for all new cars to be zero-
emission from 2035, with just 11% of new
car registrations for ultra-low emission
cars in 2020 it will be a “huge challenge” to
get this to 100% in the next 14 years.

Achieving this ambition will require
convincing consumers of the affordabil-
ity and practicality of zero-emission cars
(with up-front prices still too high for
many in comparison to petrol or diesel
equivalents) and addressing the current
very uneven take-up across the UK.

The number of charging points is
increasing rapidly, but many more will be
required withina very short period of time
to support the envisaged growth in electric
cars in the UK, and the PAC is not con-
vinced the Government is on track with
this crucial infrastructure.

The Committee says the Department
for Transportand the Department for Busi-
ness, Energy and Industrial Strategy (BEIS)
will need to do much more to consider the
practical application of this large societal
change, and put consumersat the heart ofit.

The Departments will need to be on
top of the other consequences arising from
this transition, says the report, including
the impact on the skills and capabilities
required to support the changeover in the
UK vehicle fleet; the environmental and
social implications of the switch-over both
in the UK and across global supply chains;
the impact on our future power needs; and
the impact on the Government tax-take
due to theloss of fuel duties.
https://publications.parliament.
uk/pa/cm5802/cmselect/
cmpubacc/186/18602.htm
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The number of charging points is
increasing, but many more will be needed
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IEA sets out concrete steps to net zero

The world has a viable pathway to building
a global energy sector with net-zero
emissions in 2050, but it is narrow and
requires an unprecedented transformation
of how energy is produced, transported
and used globally, the International
Energy Agency said in a special report
released in mid-May.

Climate pledges by governments to
date - even if fully achieved - would fall
well short of what is required to bring glob-
al energy-related carbon dioxide (CO,)
emissions to net zero by 2050 and give the
world an even chance of limiting the global
temperatureriseto 1.5 °C,according to the
report, Net Zero by 2050: a Roadmap for the
Global Energy Sector.

The report is a comprehensive study
of how to transition to a net zero energy
system by 2050 while ensuring stable and
affordable energy supplies, providing uni-
versal energy access, and enabling robust
economic growth. The IEA says that it
sets out a “cost-effective and economically
productive pathway’, resulting in a clean,
dynamic and resilient energy economy
dominated by renewables like solar and

Net Zero by 2050:
A roadmap for the
global energy system

~.d

International
Energy Agency

18 May 2021

IEA: a ‘cost-effective and economically
productive pathway’ to net zero CO,

wind instead of fossil fuels. The report
also examines key uncertainties, such as
the roles of bioenergy, carbon capture and
behavioural changes in reaching net zero.
Building on the IEAs energy model-
ling tools and expertise, the Roadmap sets
out more than 400 milestones to guide the
global journey to net zero by 2050. These
include no further investment in new fos-
sil fuel supply projects, and no further final
investment decisions for new unabated
coal plants. By 2035, there are no sales of
new internal combustion engine passenger
cars, and by 2040, the global electricity sec-
tor hasalready reached net-zero emissions.
www.iea.org/reports/net-zero-by-2050

‘Triple investment’ to tackle global crises

Annual investments in nature-based
solutions will have to triple by 2030 and
increase four-fold by 2050 from the current
investment of US$ 133 billion (using 2020
asbaseyear) in order to successfully tackle
the interlinked climate, biodiversity, and
land degradation crises, according to the
UN State of Finance for Nature report.

That will mean a total investment in
nature of US$ 8.1 trillion by 2050 - with
annual investment of US$ 536 billion by
that date - is required.

The report - produced by the UN Envi-
ronment Programme (UNEP), the World
Economic Forum (WEF) and the Econom-
ics of Land Degradation (ELD) Initiative -
urges governments, financial institutions
and businesses to overcome this invest-
ment gap by placing nature at the heart of
economic decision-making in the future.

It stresses the need to rapidly accel-
erate capital flows to nature-based solu-
tions by making nature central to pub-
lic- and private-sector decision-making
related to societal challenges, including

the climate and biodiversity crises.

Structural transformations are needed
to close the finance gap between now and
2050, by building back more sustainably in
the wake of the Covid-19 pandemic, but
also by repurposing harmful agricultural
and fossil fuel subsidies and creating other
economic and regulatory incentives.

Investing in nature supports human,
animal and planetary health, improves
quality of life and creates jobs, says the
report. However, nature currently only
accounts for 2.5% of projected economic
stimulus spending in the wake of Covid-
19. Private capital will also have to be
scaled up dramatically to close the invest-
ment gap. Developing and scaling up rev-
enue flows from ecosystem services and
using blended finance models as a means
to crowd in private capital are among the
suite of solutions needed to make this hap-
pen, which also requires risk-sharing from
private sector actors.
www.unep.org/resources/state-finance-
nature
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THE FOUNDATION

The Foundation for Science and Technology provides animpartial platform to explore the interface
between policy and science. ltdoesthisin avariety of ways.

Maintaining UK leadership in
clinical research

he UK has always been a world
Tleader in clinical research, but

maintaining that position is
increasingly difficult in a globally com-
petitive world. To address this chal-
lenge, the Government recently pub-
lished Saving and Improving Lives: the
Future of UK Clinical Research Delivery',
its new policy paper on ways to ensure
the UK remains an attractive home for
clinical trials. However, for this strategy
tobe asuccess, it needs to make sure the
UK is delivering the most cutting edge,
early stage, research as well as large
Phase 3 trials.

To look at this in more detail, on 30
April, the Foundation for Science and
Technology and Silence Therapeutics
supported a roundtable discussion,
which was chaired by Lord Patel and
attended by a number of leading scien-
tific and policy making experts from
across the UK.

Participants heard from representa-
tives of the Department for Health and
Social Care as well as the Office for Life
Sciences. They discussed how the Gov-
ernment could implement the new strat-
egy in order to reduce the bureaucracy
facing early stage clinical trials by intro-

ducing a more risk-based approach to
approving research, whilelearning from
the rapid approval and delivery of the
COVID-19 vaccines.

Further details about the discussion,
and the policy recommendations that
attendees suggested, will be published
shortly on the Foundation’s website.
More details will be provided in the next
edition of FST Journal. d

L www.gov.uk/government/publications/
the-future-of-uk-clinical-research-
delivery/saving-and-improving-lives-the-
future-of-uk-clinical-research-delivery

RECENT PODCASTS AND BLOGS

Amongthe sections on the Foundation’s website are the regularly updated podcasts and blogs. These cover a wide range of topics
touching onscience, technology and innovation. Some, though not all, expand on the discussions that take place in the main Foundation
meetings - these are detailed in the relevant sections of this issue. Some of the more recent postings are listed here.

RECENTPODCASTS

Professor Dame Anne Johnson
Academy of Medical Sciences

The work of the Academy of Medical
Sciencesin tackling the coronavirus
pandemic

Professor Marcel Jaspars

Royal Society of Edinburgh
Science and research issues forthe
Scottish Parliamentelection

MariaTazi
Missions Publiques

Dr Stephanie Wray

Nature Positive

Biodiversity and upcoming Biodiversity
Ccop

Sarah Chaytor, Grace Gottlieb and
Graeme Reid

Dr Rameen Shakur Regulating the Internet ucL
Cambridge Heartwear Regional Policyand R&D
Aland Medicine Professor Dame Wendy Hall
University of Southampton
Al Strategy
Alana Cullen Dr Penny Owen and Andy Morris

Gavin Costigan
Foundation for Science and Technology
2020 atthe Foundation: Ayearin review

ProfessorVictor Newman

University of Greenwich Business School
Changing the Research Excellence funding
gameto enable Return On Investment
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Foundation for Science and Technology
Afirstlook at the Turing Scheme

Professor Robert Field
University of Oxford
ProfessorAlbert Weale

ucL

Water Reuse: it'sa Membraner!

National Physical Laboratory
Virtual networking - the unexpected benefit
ofa pandemic forscience and technology

Maria Tazi

Missions Publiques
Internet governance with and for citizens
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GUEST EDITORIAL

Science makes a huge contribution to society and the economy. Following the upheavals of the past year,
we must use the undoubted potential of UK science to help us build for the future.

Backing UK science to deliver

Adrian Smith

V4
SirAdrian Smith PRS
is President of the
Royal Societyand a
mathematician with
particularexpertiseinthe
field of Bayesian statistics.
Thiswidely applicable
branch of mathematics
represents uncertainties
inthe form of probabilities,
which are then modified
through the mechanism
of Bayestheorem as new
information becomes
available. He hasbeen
awarded the Royal Statistical
Society’s Guy Medalsin
Bronze, Silverand Gold and
served from 1995t0 1997
asits President. Inthe 2011
New YearHonourslist, he
was awarded the title of
Knight Bachelor.

hen I became President of the Royal
Society in November last year, the
role of science in society had been

thrust into sharp focus. The pandemic has - and
continues to have - terrible consequences in the
UK and across the globe but it would have been
worse were it not for the scientists who have done
so much to understand COVID-19, determine
how to tackle it and ultimately how to produce
effective vaccines.

The contribution of the science community
has been immense. As well as the work to under-
stand the virus and produce those treatments and
vaccines, support for evidence-based policy mak-
ing has been crucial. We have also had so many
scientists helping public understanding, whether
through public events or contributions to media
coverage. Scientific publishers have done every-
thing they can to ensure knowledge is shared as
quickly and openly as possible.

All thisis a testament to the strength of the UK
science base and to international collaboration.
None of it happened by accident. The successes
are the result of decades of investment in people,
ideas and facilities. That is why we cannot afford
to ease up in making the case for increased invest-
mentin science.

Raising the average
The past year has dealt a huge blow to public
finances the world over, but it has also raised the
possibility of, as our Government has put it,
‘building back better’. Despite some recent skir-
mishes, which I will come back to, the Govern-
ment has remained committed to increasing
funding for research, declaring the intention to
ensure the UK is a global scientific superpower.
That has seen a reaffirmation of the commitment
toincrease investment in research to £22 billiona
year by 2025, contributing to reaching a target of
investing 2.4% of GDP by 2027.

Since that 2.4% target was set, based on the

The pandemic would have been worse were it
notforthe scientists who have done so muchto
produce vaccines against COVID-19.
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average OECD figure, others have stepped up
their spending and the OECD average has gone
up to 2.5%. So our ‘race to the average’ is already
falling behind. Previous Government commit-
ments saw 2.4% of GDP as a stepping-stone to a
longer-term goal of 3% - it is time to reassert that
goal. Itisalso time for a clear plan on how the UK
will first reach 2.4%.

That plan must set out not only how the £22
billion will be reached but also how the private
sector investment, which accounts for roughly
two thirds of the 2.4%, will be attracted to partic-
ipate. Business needs certainty in order to invest.
Multi-year funding commitments are needed to
signal clearly to investors how increased public
investment in R&D will be delivered, showcasing
opportunities, providing confidence and inform-
ing long-term planning.

As we strive to reach the average, China, for
example, plans to increase its annual R&D spend-
ing by more than 7% in the next five years. The
French government has announced that the bud-
get of its National Research Agency will triple by
2023, and Spain has unveiled abudget that will see
research spending increase by more than 80% this
year. Some €20 billion has been set aside to turbo-
charge education, research and infrastructure
over the next five years in the Netherlands, and
Sweden has announced a 10% increase in its
research and innovation budget by 2024. Israel is
already investing 4.9% of GDP. US investment in
R&D is now at 3% of its GDP and the Biden
administration has announced massive increases
in research funding.

International collaboration

Looking at international competition is import-
ant if we want to lead the world, but international
collaboration is just as important. The Christ-
mas Eve announcement that the UK would asso-
ciate to Horizon Europe as part of the Brexit deal
was an early Christmas present for UK science.
The Royal Society, along with many other voices,
had worked tirelessly to make the case for associ-
ation since the referendum. However, securing
that victory was only a first step. Recent months
have seen a great deal of uncertainty about

fst journal www.foundation.org.uk



how the UK would meet the cost of association.

It is estimated that this will be around £2 bil-
lion, on average, per year but because of the way
payments are spread itlooks like the cost this year
will be around £1 billion. Concerns were raised
that while the cost of previous EU research fund-
ing programmes came from central budgets, the
cost of association could fall to the research bud-
get, effectively cutting UKRI’s funding.

Just before Easter we had a rather opaque
announcement from Government. There was a
very welcome additional £250 million and two pots
of £400 million and £350 million from sources that
are not entirely clear. For now, the potential prob-
lem seems to have been averted but again thereisa
need for clearer, more long-term planning.

Attracting talent

Another challenge where action has been taken is
in ensuring that the UK is still able to attract the
best overseas researchers to work alongside our
homegrown talent. UK science has always
thrived on being open to people and ideas and we
have a job in front of us to reassure scientists all
over the world that we are still open for business.
The Global Talent Visa isa good first step in deliv-
ering a visa system that is welcoming, faster and
more flexible, one which takes into account the
long-term aspirations of scientists and their fam-
ilies. It will be crucial to continue to monitor our
ability to attract top talent.

Aswell as remaining open to the best overseas
researchers, we also have to support our own
homegrown talent. The Government has sig-
nalled its ambition for the UK to become ‘the
very best place in the world to be a researcher,
inventor or innovator’ — now we need to invest in
producing the next generation of those research-
ers, inventors and innovators.

Then there is the challenge of making sure
that UK researchers take full advantage of the
Horizon Europe funding streams. Pre-Brexit,
the UK did incredibly well at securing funding
but for a number of reasons, that had slipped
quite a bit in recent years. Once again, we need
researchers in every university and research
institute to focus on the opportunities available.
With any public investment there will always be
arequirement for a ‘value for money’ assessment
— we need to make sure Horizon Europe passes
that with flying colours.

While our relations with our European part-
ners on science are promising in terms of interna-
tional collaboration, cuts to the Official Develop-
ment Assistance (ODA) budget have done serious
harm to the UK’s reputation as a reliable interna-
tional partner. Around £400 million has been

fst journal www.foundation.org.uk
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Once again, we need researchersin every
university and research institute to focus on the

opportunities available.

taken out of the research budget with schemes
such as the Royal Society’s Future Leaders — Afri-
can Independent Researchers (FLAIR) pro-
gramme being devastated. While we must recog-
nise the difficult state of public finances right now,
you cannot turn the tap on and off on long-term
scientific collaboration and think it will not hurt
both research and the UK’s international reputa-
tion. Such actions do not sit well alongside the
idea of the UK as a global scientific superpower.

Building back better

One of the forthcoming opportunities for the UK
to burnish its global credentials also offers the
opportunity to ‘build back better’ The pandemic
is not the only global crisis that we face - itis also
not the only one where science can help provide
the solutions. The threats of climate change and
loss of biodiversity loom large. The UK has set
ambitious targets for reaching net zero and as
evidenced in the recent launch of a series of
technology briefings by the Royal Society, we
also have some of the ideas that can help us deliv-
er on those ambitions and in turn help other
nations to decarbonise their economies. We can-
not do this alone but the UK must set out a
well-funded and detailed roadmap for how we
plan to deliver on our ambitions, as we host the
climate summit in Glasgow.

That roadmap can also help deliver on the
Government’s levelling-up agenda. New technol-
ogies, whether related to decarbonisation or other
areas, can flourish in the universities, research
institutes and innovative businesses that can be
found all over the UK. Again, what is needed is
greater investment based on multi-year funding
commitments to clearly signal how that increased
public investment in R&D will be delivered.

I am optimistic for the future. This Govern-
ment haslong been an advocate for investment in
research and innovation. The past year can only
have reinforced the belief that our science base
candeliver. The challenge will be to make sure we
do not get overtaken by all the other countries
which recognise that future economic growth
and the wellbeing of their populations will be
dependent on research and innovation.

We are in a great position, we must not take
that for granted, but instead must back our sci-
ence base to deliver even more. O
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RESEARCH AND INVENTION

CONTEXT

The Government announced a commitment for a new funding
agency, modelled on the US Advanced Research Projects

Agency (ARPA), in the Queen’s Speech in 2019, and later in the
Conservative Party manifesto of the same year. A budget of £800
million was announced in the 2020 budget, and the creation

of the agency was again referenced in the R&D Road Map of

July that year. There was considerable discussion as to the
rationale for this new body, which was later named the Advanced
Research and Invention Agency (ARIA), and how it might work
with UKRI and Innovate UK. The House of Commons Science and

Technology Select Committee launched an inquiry in April 2020,
which reported shortly after the Foundation’s event on this topic.
Primary legislation to establish ARIA is currently progressing
through Parliament.

On 27 January 2021, the Foundation brought together the
Chair of the House of Commons Science and Technology Select
Committee, a former Chief Executive of Innovate UK and the
Director of Innovation and Digital at the CBI to explore the issues.
Avideo recording of the webinar, presentation slides and speaker
audio from the event are available on the FST website.

The place of a new agency in
the research and innovation
landscape

Greg Clark

The RtHon Greg Clark MP

is Chairofthe House of
Commons Science and
Technology Committee.

He was Secretary of State
forBusiness, Energy and
Industrial Strategy from July
2016toJuly2019. He was
elected Conservative MP
forRoyal Tunbridge Wells
in2005. He was Minister

of State at the Cabinet
Office from October2013
untilMarch2015 and
Ministerfor Universities
and Science fromJuly2014
untilMay 2015. He served
as Secretary of State for
Communities and Local
Governmentfrom May 2015
untilJuly2016.
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The Science and Technology Committee
which I chair has conducted an enquiry
into the subject of anew UK research fund-
ingagency'. During our enquiry we took evidence
from a fascinating array of people, including past
and present senior executives in the USA, academ-
icsin the USA, the UK and in European countries
as well as both the current and the former Chief
Executives of UKRI and also the Science Minister.

The first thing to say is that the context is very
important. The most important aspect is that the
science and research budget is set to increase from
£12 billion to £22 billion a year by 2024-25 - an
extraordinary advance. During the Coalition,
David Willetts as Science Minister did a heroic job
in protecting the science budget in cash terms.
While cuts were taking place across Government
Departments he was able to safeguard ‘flat cash’ for
science. As Science Minister, I managed to get flat
real-funding from the Treasury and then, as Busi-
ness Secretary, managed to secure an increase in
funding from £9 billion to £12 billion a year. Yetall
ofthat fadesin comparison with the current inten-
tion to nearly double the science budget.

Now, if this ‘new agency’ were to compete for
existing resources, cannibalising programme
budgets that are already in place, its creation
might justifiably raise questions. The £800 mil-
lion allocated for it is a very significant sum of
money. However, in the context of an increase of

SUMMARY

® The UKresearch budgetis settoincreaseto
£22 billion by 2024-25, compared to the current
£12billion

e Thefuture ofthe Industrial Strategy Challenge
Fundis notyet known

® Thelong-termvision of Challenge Fund support
should be repeated in the new agency

® Thereisaplace foranagency thathelps deliver
‘technological leaps’

® Anagencythatcandeliverastep changein

technologies and processes would filla gapin
the currentlandscape.

£10 billion a year in the science budget, there is
scope for initiatives that might not be possible in
aworld where that budget was not increasing.

The Industrial Strategy Challenge Fund

The second important piece of context - so far
unknown - is the future of the Industrial Strategy.
When we established the Industrial Strategy in
2017, we established an Industrial Strategy Chal-
lenge Fund. This has some characteristics of what
is being proposed for the new agency: it funds
multi-disciplinary, strategic projects with an eye
to developing capability to meet future needs.
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The development of the Vaccines Manufacture Innovation Centre in 2018 was a prudent
response to then unknown future needs such as vaccine manufacture during a pandemic.

One topical example is the VMIC, the Vac-
cines Manufacture Innovation Centre. In2018, it
was considered desirable and prudent to deliber-
ately develop manufacturing capability so that, as
a country, we could respond at pace to (then
unknown) future needs, such as pandemics, and
at a scale enabling the whole country to be vacci-
nated. That has proved to be a wise course of
action and a wise use of research money.

Similarly, the Faraday Challenge was set up
through the Industrial Strategy Challenge Fund
to develop UK battery manufacturing capabilities
so that the UK automotive industry could prosper
in the future. The Faraday Institution and the
National Battery Manufacturing Centre in Cov-
entry were set up to realise this goal. Today, we
see the phasing out of cars with internal combus-
tion engines and a move to net zero — once again,
making this sort of initiative highly appropriate.

The Industrial Strategy Challenge Fund
deploys public funds in relatively long-term com-
mitments, while leveraging in funds from the
private sector. Of the £5.6 billion that has been
invested in these challenges, £2.6 billion has been
public money from the science budget and £3 bil-
lion has come from private sources.

Some clarity on thatissue is necessary. It maybe
that the proposed new agency can have a narrower
focus, butifthe Industrial Strategy Challenge Fund
were not to continue, it would be desirable for this
new institution to take up some of the strain.

Technological transformation

Thereisan important space for an institution that
canlook to invest and develop capability in signif-
icant technological leaps, rather than incremental
improvements, through sustained funding. This
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is particularly necessary where such develop-
ments are unlikely to be produced by either
industry or academia alone. A focus on techno-
logical transformation seems, therefore, to be
eminently desirable.

The evidence that the Select Committee has
taken establishes the need for a clear mission,
where such a body should be able to take more
risks than UKRI is able to take on.

Translational potential should be a defining
criterion for such an initiative. In evidence to the
Committee, Baroness Brown of Cambridge, Julia
King, said: “The gap I see in our research and
innovation landscape is ‘science push, helping
great scientific ideas escape from the laboratory
into applications which enable a step change in
the way the current technologies or processes
work, or into applications that no one has yet
thought of”

That seems to me a good, broad remit that then
needs to be translated into particular challenges.
The risk of failure needs to be accommodated
clearly and explicitly from the beginning. That
may involve acommitment to long-term funding
so there is confidence that initial setbacks do not
prove fatal to the ambition behind the project. O
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LThe report ofthe enquiry, A new UK research
funding agency, was published on 12

February. https://committees.parliament.uk/
publications/4665/documents/47032/default

Thereisanimportantspace foran

significanttechnological leaps.

VMIC

institution
thatcan lookto investand develop capabilityin
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A fast, flexible approach to
addressing challenges

Ruth McKernan
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FMedSci CBE haswide
experience across business,
Governmentand academic
worlds. Inbusiness, she
was Head of the Merck
Neuroscience Research
Centre, followed by Research
Vice President positionsin
Pfizerinthe US and the UK.
She spentthree years as CEO
of InnovateUK, contributing
to Governmentindustrial
policy, particularly through
creation of the Industrial
Strategy Challenge Fund.
As an academic, she holds
aPhDinneuroscience with
over 120 publications and
15 patents, mostly inthe
areas ofion channelsand
regenerative medicine.
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e should think of the new agency as a
public sector, new technology, venture
fund. Itsrole is to deliver technology

solutions for national security challenges, and the
focus should be on speed and delivery. National
security challenges can be interpreted quite broad-
ly, including public health, energy or digital securi-
ty challenges. As Chief Executive of Innovate UK,
I led the development of the Industrial Strategy
Challenge Fund. During that process, we spent
time talking to people from DARPA, the Defense
Advanced Research Projects Agency, in the USA.
It is instructive to compare the Industrial Strategy
Challenge Fund (ISCF), DARPA and the place
where I believe the new UK agency should sit (see
Table). I believe that ARIA can be delivered by
adopting elements from both DARPA and ISCE

The purpose of DARPA and the new UK agency
is national security, broadly. DARPA always said
that their investment, or their funding, was to pre-
vent the USA from being strategically surprised.
The ISCE however, was quite different: its goal was
to stimulate the UK economy and raise productiv-
ity. ISCF’s focus was not about security, nor about
having Government as a customer. It was to
achieve business growth in areas of new technology
and maintain the UK’s global competitiveness —
but learning what did and did not work in the pro-
cessisrelevant here.

In the ISCE there was a partnership with indus-
try and Government from the very beginning.
There was, after all, a considerable amount of pub-
lic funds involved. There is some strong oversight:
from UKRI, BEIS and Treasury as well asanumber
of levels of approvals. It has been a very rigorous
and well-controlled programme: £2.7 billion, with
currently 20 challenges. These range from £33 mil-
lion - the Audience of the Future — up to £274 mil-
lion for the Faraday Battery Challenge — and these
awards require matched funding.

Oversight

DARPA operates differently: oversight is really
light, just an annual report to Congress. The
DARPA Director is appointed by Congress. It is
really important that the new UK agency maintains
as light an oversight as possible, so that leaders are
able to work at speed and be very competitive.

SUMMARY

The new agency s, in essence, a venture fund

® |tshould focus on solutions to national security
challenges, envisaged in a broad sense

® |tisimportantthatoversightshould be aslightas
possible

® |tshould be avirtual agency, taking advantage of

existing infrastructure

® Programme leaders should sitwithinanon-
governmental body orinstitute, notin UKRI.

For this new agency, the programme leaders
should be hired together with their business plan,
as happens with DARPA. They would be funded
for three years in the first instance and really left to
build their programme and deliver it, much as a
Chief Executive would.

Programme leaders could be assigned to a host
institute which need not sit within UKRI. So it
could be the National Physical Laboratory (NPL),
it could be a Catapult centre or a Royce institute,
but being based in an arms-length institute would
be a good place for them, and there are of course
several hundred of these bodies in the UK.

It is important that the programmes do not
need matched funding, nor their own labs; they
would be virtual organisations, with the pro-
gramme leader focussing totally on delivering the
business plan as set out.

When it comes to recruitment and salary - this
isdifficult. It was not easy to find challenge leaders
for the Industrial Strategy Challenge Fund; we
would consider 50 to 100 candidates before we
found the right person and they are now UKRI
employees with a salary in the range of £120,000.
Yet, in my experience, the CEO of a biotech compa-
ny with investments of £50 million would com-
mand an average salary more like £180,000 (which
would not be out of line with DARPA).

Evaluating programmes

George Heilmeier, who was DARPA Director in
the 70s, drafted a set of questions by which to eval-
uate proposed research programmes. These have
become well-known as the Heilmeier Catechism
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Table 1. How the proposed new UK agency compares to others

with industry and Government,
approved by BEIS subject to
business case and then by HMT.

their proposal. Generally appointed
for 3-5 years.

ISCF DARPA Proposed UK agency

Purpose Stimulate the UK economy, raise National security: ‘To not be National security broadly.
productivity. strategically surprised’.

Oversight Monthly Steering Board including | Annual written report to Congress. | Annual report to Treasury and to
BEIS and HMT. Board.
Quarterly report to UKRI Board. No independent review for three

years.
Governance Challenges developed in partnership | Programme managers hired with Single, high-level Board. Programme

leaders hired with business plan.
Funded for ~3 years.

Approval authority

<£10m - Challenge Director.
>£10m — ISCF Steering Board.
>£50m - BEIS SoS.

>£70m — HMT/Ministerial.

Arms-length DARPA review and
approvals programmes by DARPA
Director.

HMT budget line through BEIS
to acceptable arms-length host
institute.

Scale £2.7bn, 20 challenges, 3 waves. $3.427pbnin 2019. £800m. Start with three challenges
Range: £33m-£274m. Up to 100 challenges, each of £50-100m in three different
~$100m. areas of security.
Matched funding 50:50 matched funding from No matched funding, no labs. No matched funding, no labs.
industry. Complete focus.

Recruitment and
salary

Typically longlist of 50-100
candidates. Challenge directors are

1-in-100 appointed. Max salary
~£180k. Report to DARPA office.

CEO level salary ~£180k.

UKRI employees.

and they cover: what you are doing, how itis done,
what is the approach, who the customer is, what it
will cost, how long will it take, what is the ultimate
goal. They match well with the venture invest-
ment checklist of those things that should bein a
business plan.

Itis important to have a sense that this will work
before moneyisassigned to a CEO and put to work.
This new initiative should be, in essence, a venture
fund. Obviously, it will not be there to make returns,
but the feel of a venture fund, with the associated
speed and flexibility, is a good way to look at it.

ARIA should need no additional legislation in
order to get it up and running. The programme
leaders should be entrepreneurial CEO-style lead-
ers and the organisation should draw on people
who have been serial entrepreneurs or who have
been investors/venture partners in venture organ-
isations. These would gather around them a small
and predominantly industrial advisory group,
because it is so important for them to have the
advice they need in order to deliver. There would
beasingle, high-level oversight Board drawn wide-
ly from science, technology and Government. This
Board might include, for example, the Chair of
UKRI, the Chair of the Council of Science and
Technology, the Government Chief Scientific
Adviser, Ministers from BEIS and Treasury (or
their delegates) and maybe one or two others.

The Board would select the challenge areas and
the programme leaders (based on the individuals
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and the business plan) would then be selected by
the Board. Innovate UK should run the processes
and funding would be provided as a ring-fenced
budget to a suitable host institution that the pro-
gramme leader would choose themselves.

Managing the projects

The programme leaders would manage projects
as they see fit. They could sponsor research in a
university department, in abusiness, in a contract
research organisation - it would be their choice.
There are already mechanisms for follow-on
funding through existing organisations such as
Innovate UK or the British Business Bank. Ulti-
mately, these individuals would be expected to
deliver intellectual property, licensing and solu-
tions to the challenges set out by Government.
And then I would expect Government to be pro-
curing those solutions as they are delivered.

So, to summarise: the new agency has to deliv-
er technical solutions to national security
challenges be they digital, health or defence,
with a focus on speed - which means governance
needs to be light-touch. It should be a virtual
agency which takes advantage of existing
infrastructure (no need for bricks and mortar)
with programme leaders housed within existing
institutes, operating more like CEOs of small
flexible technology companies. a
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Itis reallyimportant
that the new UK
agency maintains as
lightan oversight as
possible, so that
leaders are able to
work at speed and be
very competitive.
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Focussing on business insights
and requirements

Felicity Burch

Felicity Burch is Director of
Innovation and Digital at
the Confederation of British
Industry. She leadsthe
CBI's policy work to create
the conditions thatenable
businessesto come up
with newideas, investin
research and development
(R&D)and adoptnew
technologies. Felicity’s
backgroundisin economic
policy, focused on business
growth. Before the CBI, she
was Senior Economist at

MakeUK, the manufacturers’

organisation, formerly
EEF. Inthisrole she led
the development oftheir
innovation policy and
industrial strategy work
and delivered a breadth of
economic and industrial
trends research.

ofthe US Advanced Research Projects Agen-
cy (ARPA) has the potential to set the UK up
asascience superpower. Thisisaunique moment
in UK history. In addition to the Covid pandem-
icand the ensuing economic crisis that has unfor-
tunately resulted, there is also Brexit. We now
need to demonstrate to the rest of the world what
an independent UK can do after leaving the EU.
Being a science superpower should mean that
UK science and innovation is influential and
impactful all around the world. The proposed
new agency has the potential to play a role here,
especially ifit can help solve specific social or eco-
nomic challenges, particularly those that are
global challenges not just domestic ones. In areas
like health or net zero, the UK has the potential to
lead the way.

I tis particularly important that a UK version

Solving problems

The establishment of a new agency is also an
opportunity to solve problems associated with our
existing innovation ecosystem. The first of these
is about leveraging business investment. The UK
isbrilliant at science and innovation, but for along
time we have not done enough of either. R&D
spend has remained stubbornly around 1.7% of
GDP. Weare nowin a period of increased Govern-
ment spending. While that is very encouraging,
countries have only successfully raised the level of
overall R&D when they have leveraged business
innovation as well, so this new initiative needs to
be designed to achieve that goal. In addition, there
is not enough market pull rather than science
push, so we do need to make sure we are creating a
market in the UK for innovation.

Then there is the part to play in levelling up.
About half of R&D investment in happens in
London, the South and South East of England.
Yet, there is brilliant R&D all around the country
and it plays a really important role in driving
growth, so establishing a new agency outside of
London could serve as a catalyst for regional

The establishmentofa new agencyisalso an
opportunity to solve problems associated with our
existing innovation ecosystem.

].0 July2021, Volume 22(10)

SUMMARY

® Thenew agency hasarole in establishing the UK
asascience superpowerand is an opportunity to
solve problems with the innovation ecosystem

® (Consistent, long-term fundingis a key
requirementforsuccess

® The freedom to pursue high-risk research
requires a degree of independence from
traditional oversight frameworks

® ARIAshould be designed with the business
community in mind.

growth. Establishing it around one of the grow-
ing regional hubs for research would be a good
way of doing this. Not only would that support
levelling up, but it could also support a wider
pool of talent from around the UK.

In terms of making it all happen, three things
are key. The first is to have a long-term funding
model. The second involves setting it up to take
risks and then the final one is leveraging invest-
ment - with the business community in mind.

Long-term funding

Feast and famine, chop and change are the oppo-
site of good innovation policy. One of the stron-
gest levers Government has when it comes to
spurring private sector innovation is not the
money - although that matters too - itis the signal
it gives through its choices of where and how long
to invest. The US model of DARPA exemplifies
this. This programme has existed for 60 yearsand
receives over $3 billion a year in funding. In the
UK, the proposed initial £800 million represents
apretty decent starting point.

Pilotinga ‘UK ARPA ata small scale before put-
ting funding on a sustained footing could succeed.
It willdono good to pilotitand forget it, though. If
the initial model does not work, then try new iter-
ations in order to arrive at something that does.
This is how businesses scale their endeavours.

Itisnot easy for Government to work like that. It
does not want to be seen to get things wrong in the
first place. But if this is to be the pattern for
ground-breaking innovation, then it has to work
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really well. It will, then, need a strong sponsor with-
in Government to make sure that does happen.

The key benefit of a UK ARPA model is the
ability to encourage high-risk research, the kind
of research that will not happen if left to the mar-
ket alone. Two features are particularly import-
ant: independence and customer relationships.

The US agency operates outside traditional
oversight structures which allows it to pursue
high-risk innovation where the market and
potential government funders would not do so
because of considerations about value for money
and return to taxpayers. Ifthe new UK agency sits
outside UKRI, that may also provide a degree of
independence. But what is exactly isits ‘branding’
and how will it engage with businesses and the sci-
ence and innovation community? There must be
a coherent innovation system, so independence
and coherence must be looked at together.

A market for products and services

When a company develops new products and ser-
vices, it invests in early-stage research because it
expects there will be a market for it at some point.
Government can play a vital role here in creating
new markets with its procurement approach.
Where businesses invest in R&D outside of the
UK, the decision is often linked to bigger market
opportunities elsewhere. So it is really important
that Government uses its buying power to support
innovation. The success of the ARPA programme
in the USA is in part down to that extended pipe-
line procurement model where the Department of
Defense plays a vital role.

Solving broad national security challenges is a
clear opportunity for the new agency and there are
afew other areas, such as health and energy, where
organisations like the NHS could play a real role
inacting as alead customer. While the new agen-
cy willbe a Government creation, industry exper-
tise and funding will be important factors in its
long-term ability to bridge the gap between blue-
sky research and marketable products. Therefore,
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both Government and business need to work
together closely on its development.

Brand

Other factors: it needs to have a brilliant brand.
The agency’s brand will need to be bold if it is going
to compete internationally and attract investment.
To do this, Government must be ambitious in its
marketing - identify a new name and a mission
statement that inspires and encompasses its pur-
pose and vision. This will also help attract the
brightest researchers from around the world.

Second: get the IP right. Intellectual property
agreements can often be the blocker preventing
good collaborations on innovation.

Finally, funding needs to be designed in a way
that works for business. The US ARPA model
offers funding in 10-year increments with three-
year gates to check if the project is successfully
delivering — the presumption being that the fund-
ing continues if the projectis working. So thereare
some really practical steps that can be taken to
ensure this new agency is fit for purpose. Done
well, ARIA presents an opportunity to help the UK
become a science and innovation superpower. [J
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FST BLOGS AND PODCASTS

Developing a UK ARPA - blog by Adam Clarke, Policy and Communications Manager at the Russell Group
www.foundation.org.uk/Blog/2021/Developing-a-UK-ARPA

UK ARPA - podcast with Phil Smith, Chairman of IQE, former CEQ and Chair of CISCO UK,

former Chair of Innovate UK

www.foundation.org.uk/Podcasts/202 1/Phil-Smith-UK-ARPA

UK ARPA - podcast Rachel Coldicutt, Director of Careful Industries
www.foundation.org.uk/Podcasts/202 1/Rachel-Coldicutt-UK-ARPA
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A UK ARPA needs
bold branding and
marketing and
funding designed
to work for
business, while the
Government should
use its procurement
approach to create
new markets for
innovative products
and services.
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The debate

After the formal presentations, the speakers were joined by Sarah Hodgetts, Deputy Director
in the R&D Directorate at BEIS, to form a panel to answer questions from the audience.

Where will it fit?

One topic raised by a number of the audience was
how the new institution would fit into the existing
complicated innovation landscape with a range of
organisations addressing differing remits and with
anumber of funding bodies. In the USA, ARPA
was specifically designed so that it did not align too
neatly with other bodies but was connected to the
wider research environment. DARPA, in addition,
has its own culture, distinct from that of the other
parts of the US funding system.

It was suggested that the new body needs to
focus on challenges that people are already trying
to solve, whether these are within our current
structure for research and innovation or current-
ly outside it. There is an argument for providing
abudgetline specific to the challenge and the per-
son tackling it, letting them draw on whatever
technology is available in search of a solution.

One speaker commented that the agency
needed to “reach the science that the other parts
ofthe system don’t reach at the moment”. It needs
a unique cultural identity that will be comple-
mentary to what is already in place.

A concern was expressed about the desirability
of creatinga coherentand clearlandscape. Research
into reasons why businesses do not engage with the
innovation support that is available, suggests that
they are often not aware of it. And that in turn can
be due to the fact that changes to funding pro-
grammes happen quite frequently. Here, thereisan
opportunity to build something new that excites
businesses and international investors.

FURTHER INFORMATION

BEIS announcement of new funding agency

www.gov.uk/government/news/ uk-to-launch-new-research-agency-to-support-

high-risk-high-reward-science

House of Commons Science and Technology Select Committee Inquiry
https://committees.parliament.uk/work/265/a-new-uk-research-funding-agency

Research and Development Roadmap

www.gov.uk/government/publications/uk-research-and-development-roadmap

Advanced Research and Innovation Agency Bill
https://bills.parliament.uk/bills/2836
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Blue skies or applications?

The panel was asked if the agency risked being too
narrowly focussed on applied technology. Is the
aim to bridge the ‘Valley of Death’? Or should it
explore some of the more esoteric areas of
research — or both?

One speaker suggested it should focus on solv-
ing problems that the business community has
identified in the innovation ecosystem, particu-
larly the pull-through to market. This would be
user-generated research. The closest model so far
in the UK has been some of the Catalyst pro-
grammes, looking at basic innovation and taking
that all the way through to market.

The already has processes to deliver outstand-
ing blue skies research. What is missing is very
fast, entrepreneurial development of technolo-
gies for a specified purpose.

If the Industrial Strategy Challenge Fund is
retained, then ARIA can be more blue-sky
focussed, as the UK will still have the mechanisms
to translate the resulting ideas and to gain com-
petitive advantage from them. But it would notbe
prudent to place too many expectations and
requirementsona single instrument, otherwise it
could collapse under the strain.

Risk taking

It is suggested that the new body will be able to
take bigger risks than conventional funding
streams. Yet taking risks comes with a high
political price. Will it be able to take as much
risk as is claimed?

One speaker said that if there is no appetite to
take risk in a specific area, if people are not given
freedom to deliver, then should be funding on
that area should be provided via existing organi-
sations. Another argued though that the agency
would have to be high risk, high reward. It would
need to take a portfolio approach and one would
hope that it will succeed in a big way on at least a
few of its projects.

Risk-taking is absolutely fundamental, which
is why the new body will be different from what we
already have. Establishing a new level of risk tol-
erance, both in the minds of those running it and
those regulating it, will be critical to its success.

The remit of ARIA isto engage in areas that are
novel and may even be contentious. It will have to
be explicitly licensed to take risks. O
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COMMENT

This year provides a real opportunity to make significant improvements to the UK’s critical infrastructure.

Turning ambition into action

John Armitt

here are currently three policy drivers

behind the UK’s approach to major infra-

structure projects: net zero, levelling up,
and post-pandemic recovery. Well designed and
carefully planned infrastructure can help further
each of these aims.

Yet for infrastructure to play its role fully, Gov-
ernment needs to seta clear strategic direction. In
doing so, it must engage with industry and regula-
tors as appropriate, and back those policy aims
with clear delivery plans which can be monitored
effectively. Scienceand technologyare clearly core
to the success of infrastructure projects, especially
where these disciplines interface with civil engi-
neering or the development of new energy solu-
tions. And when it comes to energy, 2021 holds
promise as a year when we might hope to see gen-
uine progress in turning ambition to action.

Long-term needs

In 2018 the National Infrastructure Commission
published the first National Infrastructure
Assessment'. Itanalysed the UK’slong-term eco-
nomic infrastructure needs, outlining a strategic
vision over the next 30 years and making recom-
mendations for how the identified needs should
be met. Inits assessment and subsequent reports,
the Commission made various proposals in rela-
tion to energy.

The UK should be set on the pathway to a high-
ly renewable electricity system, to reduce green-
house gas emissions and keep costs low. The
Commission recommended that the country
should be running off 65% renewable generation
by 2030 and has undertaken research to show this
is readily feasible, based on current trajectories.
However, it is clear we will require ever-more
sophisticated operating systems to ensure reliabil-
ityand security of an electricity system increasing-
ly based on renewables.

The decarbonisation of heating across residen-
tial and other properties must be addressed.
Changing how the country heats almost all of its
buildings in less than 30 years is one of the biggest
infrastructure challenges the country faces. Cur-
rently, the costs of the two most promising technol-
ogies, heat pumps and hydrogen boilers, are high
and installations will be disruptive for consumers.
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We need abetter evidence base for both these tech-
nologies before making strategic decisions by the
end of this decade. Regardless of the mix of tech-
nologies used for heating in the future, the energy
efficiency of the building stock must be improved.

We have therefore made the case that Govern-
ment should setatarget of installing 21,000 energy
efficiency measures a year throughout the 2020s,
focused on loft and wall insulation. This could be
achieved by allocating £3.8 billion for such mea-
sures in social housing, setting out new regula-
tions for the private rented sector, and trialling
innovative approaches for delivering energy effi-
ciency in the owner-occupier market.

In addition, to better assess the viability of
hydrogen, a community-scale trial of hydrogen
heating should be delivered by the end 0f 2021 and
alarger trial, of at least 10,000 homes, should be
launched by 2023, with the hydrogen to supply
these trials generated from gas-reforming with
carbon capture and storage. Also, by 2021 Gov-
ernment should establish an up-to-date evidence
base on the performance of heat pumps within
the UK building stock and the scope for future
reductions in the cost of installation.

Following our Assessment, we published a sep-
arate studylooking at the role of economic regula-
tors and how they can best support the transitions
needed. Among our recommendations, we pro-
posed that Government should set out a long-
term vision for each regulated sector through the
publication of a strategic policy statement.

Keeping up the pressure
Since 2018, the Commission has kept up pressure
on Government to provide a comprehensive
response to our Assessment, to offer both the pub-
lic and private sectors clarity of strategic direction
and therefore enable greater certainty in planning.

Iam pleased to say that, in its National Infra-
structure Strategy published at the end of last
year, we do now have those steers in a range of
areas. The fact that Government published the
National Infrastructure Strategy in the face of
enormous upheaval created by the Covid-19 pan-
demic is much to its credit.

Within the National Infrastructure Strategy,
the Prime Minister’s Ten Point Plan for a Green

SirJohn Armitt CBE is Chair
ofthe National Infrastructure
Commission, National
Express Group, and City &
Guilds Group. Heisalsoon
the Board of the Berkeley
Group and Expo2020. In
September2013, SirJohn
published anindependent
review on long-term
infrastructure planningin the
UK. The recommendations
inthe Armitt Review received
widespread supportand
resulted inthe creation of
the National Infrastructure
Commissionin2015. In
1997 he became Chief
Executive of Costain, going
onto become Chief Executive
of Network Rail. From 2007
he served as Chairofthe
Olympic Delivery Authority
forthe 2012 Olympic
Games.
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COMMENT

The challenges of
reaching netzeroin
particular suggest
both the need and
opportunity for
bipartisan and
public/private
collaborationona
whole newscale

Science and
technology need to
be unleashed to help
tackle all the major
policy challenges -
around which there
is broad political
consensus
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Industrial Revolution and the Energy White
Paper, Government has set goals for many parts
of the energy system. These documents charta
course for the future of renewables, nuclear,
hydrogen, heat and electric vehicles.

These goals, alongside clarity on the pace and
timetable for decarbonisation, are important to
help businesses align their investment and plan-
ning decisions and to frame economic regulation.

The Government has committed to deliver
40GW of offshore wind by 2030, which means the
UK could be generating 65% of its electricity from
renewable sources by 2030. Near-term policy
actions have been identified that will help to deliver
this, including a commitment to holding Contracts
for Difference auctions approximately every two
years, ensuring these auctions are open to onshore
and solar. The Government is also considering the
case for including more innovative technologies,
such as floating offshore wind, in these auctions.

The Government has also committed to large-
scale trials of hydrogen for heating in homes and
has set a target of 5GW of low carbon hydrogen
production capacity by 2030. At the same time, it
has set a target of deploying 600,000 heat pumps
per year by 2028 and has committed significant
sums to improving the energy efficiency of
England’sbuilding stock. However, early steps on
this goal have been slower than hoped.

It is critical that these goals are now under-
pinned by specific policy levers and delivery plans
with clear milestones. Strategy documents prom-
ised this year for hydrogen and heating, alongside
others on topics including electric vehicle
charging infrastructure, provide the opportunity
to set out such an approach.

Practical delivery

These documents must provide detail on how

noble ambition can be turned into practical deliv-

ery. When it comes to energy, the Commission

would like to see Government:

e develop clear, actionable, and funded plans
to deliver on commitments made in the Ten
Point Plan and the National Infrastructure
Strategy, including setting out next steps on
heat decarbonisation and the development of
ahydrogen industry;

e further improve energy efficiency schemes
to deliver a material increase in the energy
efficiency of the country’s building stock over
the coming year.

We also need to ensure our economic regula-
tion is fit for achieving these major policy aims,
and this year we hope to see Government develop
aroad map to legislate for net zero and collabora-

tion duties for regulators. We alsolook for mech-
anisms that will introduce more competition to
facilitate strategic investment in utilities and to
drive innovation, such as the need for intelligent
systems to address future operating challenges in
the electricity system. Indeed, science and tech-
nology need to be unleashed to help tackle all the
major policy challenges - around which there is
broad political consensus, though naturally with
some differences of emphasis.

Of course, such decisions are being taken in
the context of great uncertainty. Even once policy
decisions are made, individual infrastructure
projects can face a range of challenges — from rais-
ing finance, to changes of scope, to local planning
opposition. These can best be mitigated through
clear engagement with relevant stakeholders on
the project rationale, and through taking longer
at the project scoping phase to help reduce the
chance that decisions need to be reopened later.
In my experience, taking longer at the start to
focus on objectives tends to mean projects are
delivered more quickly in the end.

At a macro level, the OECD’s International
Transport Forum has recently recognised the
value played by independent advisory bodies
when it comes to helping governments develop
long term infrastructure policy. The UK (includ-
ing our sister bodies in Scotland and Wales) can
stand proud as an exemplar in enabling impartial
experts to inform political decision making.

Yet this only really means something when
recommendations become delivery. Ultimately,
delay in implementing policy will inevitably mean
delay in reaping economic and social benefits.

The action plans to achieve these goals are
something that only Government itself can pro-
vide, butin partnership with industryand regula-
tors as necessary — it would make no sense for
unworkable plans to be imposed on sectors. The
challenges of reaching net zero in particular sug-
gestboth the need and opportunity for bipartisan
and public/private collaboration on a whole new
scale, echoing thatachieved in the US economy in
the run up to the Second World War.

I am optimistic that this year can see such
progress. The Commission exists to help keep up
the pressure in a constructive fashion, to ensure
the UK’s infrastructure is as well placed as it can
reasonably be to face the challenges and opportu-
nities of future decades. O
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-National Infrastructure Commission 2018,
National Infrastructure Assessment
https://nic.org.uk/studies-reports/national-
infrastructure-assessment
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HYDROGEN

CONTEXT

In 2019, the UK Government committed to reaching net zero
emissions by 2050, following recommendations from the
Committee on Climate Change — which noted that this target

was achievable, but only if the Government’s plans included the
development of the hydrogen economy, particularly for sectors that
are hard to decarbonise. In 2020, the Government established the
Hydrogen Advisory Council, co-chaired by BEIS Secretary of State
Kwasi Kwarteng and the Chair of Shell UK, Sinead Lynch. Hydrogen
can be used to create electricity without CO, emissions, but the
creation of hydrogen itself is an energy intensive business. Currently,

carbon into the atmosphere. How can the hydrogen be created in
sufficient quantities without creating more emissions? And how to
we move towards a hydrogen economy over the coming decades?
As the UK develops its plans to decarbonise its economy, and in
the yearthatit is hosting the global climate change meeting COP26,
the Foundation wished to explore these issues. On 24 February, it
brought together the COP26 High Level Climate Action Champion,
the Deputy Chair of the Committee on Climate Change and the Chief
Executive, Efficient Natural Resources, at Johnson Matthey. Avideo
recording of the webinar, presentation slides and speaker audio

the majority of hydrogen is created by burning gas and releasing

from the event are available on the FST website.

A game-changer for the energy

economy

Nigel Topping

he UK finds itself in the middle of a

pandemic at a time when the world has

never been so connected. The scientific
and research advances that we have seen, together
with the leaps in recent decades, have allowed
us to communicate far better than we could
have otherwise.

My current role is to build ambition and con-
fidence about the pathways to net zero. An
increasing number of actors across the whole
value chain are coming together and - pre-com-
petitively — agreeing what the next steps are.
Green hydrogen is a prime example of this, but it
is still at a very early stage.

The Energy Transitions Commission, which is
chaired by Adair Turner and Ajay Mathur, pub-
lished a report called Mission Possible' in 2018.
Thislooked athow we tackle all the hard-to-abate
sectors — cement, steel, plastics, aluminium, ship-
ping, aviation and long-distance trucking. Most
of the Commissioners are CEOs of energy pro-
ducers or energy-intensive companies.

Through the year that we were commissioning
research and reviewing the findings, there was a
dawning awareness of the importance of hydro-
genin the future energy economy. Electrification
will provide direct efficiency benefits and renew-
able electricity generation will reduce emissions.
Yet there are some applications for which either
the volumetric or the energy density requirement,
or required chemical reactions, mean that renew-
able electricity will find it difficult to get the

fst journal www.foundation.org.uk

SUMMARY

® Hydrogen has akey role in some areas of the
future energy economy

® There are some industrial sectors where
decarbonisation may come to rely on hydrogen

® Both supply and demand sides have to be
stimulated if this transition is to succeed

® There are anumber of global and national
initiatives addressing this challenge

® Hydrogen could be a game-changerfor countries
with large land areas and plenty of sunshine.

decarbonisation job done. Because of that, steel
producers from Sweden to Chile are turning to
hydrogen, and companies such as Volvo and
Daimler are betting on long-distance trucking
with fuel cell technology. Airbusis exploring new
concepts for hydrogen planes to take off in 2035.
Others, though, believe that battery technology
could also work here.

A different business model

Hydrogen, as a gas, presents an alternative busi-
ness model for innovation by oil and gas compa-
nies, with both producers and infrastructure
playerslooking at ways to navigate the path to net
zero. There is a good place to start: today, fossil
hydrogen production, chiefly from natural gas,
amounts to 3-4% of total global emissions. People

Nigel Toppingis the COP26
High-Level Climate Action
Champion, appointed by
the UKPrime Ministerin
January 2020. The role of
the high-level champions is
to strengthen collaboration
and drive action from
businesses, investors,
organisations, cities, and
regions on climate change,
and coordinate this work
with governments and
partiesto the United Nations
Framework Convention on
Climate Change (UNFCCC).
Nigel was most recently
CEO of We Mean Business,
acoalition of businesses
workingto accelerate the
transition to a zero-carbon
economy.
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Major corporations
have developed a
programme to deploy
25GW of hydrogen-
derived capacity
within the next five
years.

who have been around in the industry for some
time caution that this is the third birth of a
low-carbon hydrogen economy, so one has to be
alittle guarded about the latest announcements.
Nevertheless, in the past few years there have
been many gigawatts of projects and public sector
targets announced for green hydrogen by 2030.
The UK’s Business Secretary Kwasi Kwarteng
is an enthusiastic advocate and the Government
is preparing its own domestic hydrogen strategy.
It is really important to look at both the supply
sideand the demand side - ifall the attention is on
the supply side but there is not sufficient demand
pull, then the process will come to a stuttering halt.
While fossil hydrogen with carbon capture and
storage seems a convenient way to decarbonise
current gas use, it first has to overcome a critical
issue: methane leakage that amounts to 16% of
man-made emissions today. Some countries, like
Australia and China, are entertaining the idea of
hydrogen production from coal. In most coun-
tries, though, it appears that renewable hydrogen
(i.e. produced by electrolysis or renewable energy)
is going to be the winner, economically, by 2030.
One of the most exciting recent developments
has been the launch of the Green Hydrogen Cat-
apult. Seven major energy players and Yara (one
of the biggest fertiliser producers in the world)
have developed a programme to deploy 25GW

COLOUR-CODED HYDROGEN

Grey — where excess CO, is not captured from the steam reforming process.
Blue - excess carbon is sequestered using carbon capture and storage (CCS).
Green - produced using non-carbon sources of energy.
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capacity within the next five years. Our assess-
ment suggests a price level of $2 per kg by that
time. Green hydrogen will then be cost-compet-
itive with fossil fuels that have carbon capture
attached, at which stage real scaling-up can start.

A systems approach
That is going to take a whole system effort on the
supply side, but then there has to be a similar
demand-side effort based on clusters around
shipping, aviation, trucking, steel, etc. There are
global, governmental initiatives such as Mission
Innovation and the Clean Energy Ministerial as
well as mission-driven private sector approaches
like the Green Hydrogen Catapult. With all the
stars aligning, this could stimulate really rapid
development - and by bringing the costs down,
the price signal should drive demand up.
Hydrogen also has the potential to change the
geopolitics of energy. Countries like Australia,
South Africa, Chile and India — with very large
land areas and an abundance of sun - are all say-
ing that this could be a game-changing opportu-
nity, allowing them to export clean energy. This
could be a new business, for Chile for example, or
a replacement for a dying coal business, as in
South Africa and Australia. The hydrogen econ-
omy will need to grow by a factor of 7-10 times by
2050 in order to get to net zero. If the vast major-
ity of that will be green hydrogen, as expected by
the Energy Transitions Commission, that will
make this one of the most exciting areas for tech-
nological and economic transition. O

DOI: 10.53289/WVCK7991
L www.energy-transitions.org/publications/
mission-possible
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HYDROGEN

A crucial role in
decarbonisation strategies

Julia King

The Climate Change Committee has devel-
oped a ‘Balanced Net Zero’ pathway' out
t0 2050 as part of the analysis for the sixth
carbon budget, including a description of the role
that hydrogen can play in that journey. The main
uses of hydrogen in 2050 are projected to be in
shipping (as ammonia) as well as areas of manu-
facturing where decarbonisation cannot readily
be achieved using electricity.

Hydrogen use is expected to grow from a small
base today, to energy usage equivalent to our cur-
rent electricity consumption - huge growth over
aperiod of just 30 years. A doubling in the size of
the electricity system itself will be needed by 2050,
as transport is electrified together with much of
our heating and some of our industrial processes.
On top of the electrification of the core economy,
a significant amount of electricity is likely to be
used for hydrogen production.

Cost-competitive hydrogen

Today, renewables account for about 30% of
grid-connected electricity. By 2050, with the cost
of renewables coming down so fast, electricity
generation could be around 80% renewables. The
120TWh of hydrogen production will therefore
come from low-cost electricity, very low cost at
times when hydrogen production is used to bal-
ance renewable generation because electricity
demand is low - making green hydrogen
cost-competitive.

By 2050, the Committee is projecting that
about half the methane still used will be for direct
power generation with carbon capture and stor-
age (CCS), while the rest is used for blue hydrogen
production. Hydrogen demand by that time will
be predominantly for manufacturing and ship-
ping with small amounts going into buildings,
electricity generation and transport.

The majority of that hydrogen will come from
electrolysis, as green hydrogen. It is likely that
there will still be some fossil-produced hydrogen,
with CCS - blue hydrogen. Further green hydro-
gen may come from biomass, and imports, but the
UK could also be an exporter of hydrogen by 2050.

The UK s going to need significant amounts of
hydrogen. It will be essential to decarbonise some
key areas and hydrogen could support decarboni-
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SUMMARY

® Hydrogen production is expected to undergo
huge growth between nowand 2050
e Withtheincreasing use of low-costrenewable

energy, green hydrogen could become cost-
competitive

® Thereisalreadyasignificantsupply chaininthe UK

There are challengesto be addressed and solved

onthis pathway

® Hydrogen has avery significant partto playinthe
UK’s move to net-zero, especially in hard/
expensive to decarbonise areas.

sation in quite a broad range of applications.

The opportunities for the UK are extensive.
With an 80% renewable grid by 2050, there will
potentially be a lot of very cheap electricity. The
country also has extensive capacity for carbon
storage around the coast.

There is already an impressive UK supply
chain, with some key players like ITM Power and
Johnson Matthey. Oil companies are looking to
supply hydrogen asa major fuel. The UK ishome
to manufacturers of fuel cells, electrolysers and
specialist storage tanks. Thisis a real opportunity
for the UK to be the original equipment manufac-
turers (OEMs) of the hydrogen industry, as well
as potentially an exporter of hydrogen. The
country has a world-class academic base in elec-
trochemistry and materials, as well as other fields
that underpin a hydrogen industry.

There are challenges, though, and the first is
cost. Hydrogen is typically made from methane
with CCS or electricity, so it will be more expen-
sive than either. Therefore if you can use either
directly, you will.

A challenging molecule

It is also a challenging molecule. Itis very small.
There have already been concerns about methane
leakage from gas pipelines and hydrogen leakage
is going to be more of a challenge. It can also
embrittle high-strength steels and welds, so there
will need to be careful testing of high-pressure
systems. Energy density is an issue. In order to
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need significant
amounts of
hydrogen. Itwill
be essential to
decarbonise some
key areas and
hydrogen could
support
decarbonisationin
quite abroad range
of applications.
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Hydrogen features
strongly in new
energy policy-a
commitmentto
produce 5GW of low
carbon hydrogen by
2030 hasbeen
raised to 42TWh -
consistent with the
Climate Change

Committee pathway.

CCC projections of hydrogen production to 2050
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store and transport hydrogen, it must be com-
pressed or, ideally, liquefied — a very energy-inten-
sive process.

There has to be a systems approach to the use of
hydrogen. It will be critical for production, trans-
port, storage and use and all the other elements of
the system to work together. The hydrogen system
must also be integrated into the existing energy
system. It is a complex systems integration chal-
lenge, not just an individual technology issue.

Hydrogen features strongly in new energy pol-
icy. The Ten Point Plan last November committed
to 40GW of offshore wind and 5GW oflow carbon
hydrogen production by 2030. The Energy White
Paper in December turned the 5GW into 42TWh,
which is consistent with the Climate Change
Committee pathway. There is the Zero Carbon
Hydrogen Fund and a Hydrogen Strategy is due
this year. The work of the Government’s Hydro-
gen Advisory Council is feeding into that Strategy.
Critically, next year we have the work on hydrogen
business models - how to commercialise the
opportunities, how early support mechanisms
will work. There is a proposal to introduce a 20%
blend of hydrogen in the gas grid by 2023.

Ontop ofthe electrification of the core economy,
a significantamount of electricity is likely to be used
forhydrogen production.

].8 July 2021, Volume 22(10)

Hydrogen will be a key part of meeting net
zero, butitisnota silver bullet’ It will be the ener-
gy source for applications that cannot be electri-
fied, but it still has to be zero-carbon. d

DOI: 10.53289,/CNL05061
Lwww.theccc.org.uk/publication/sixth-carbon-
budget
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A major part of the strategy

for net zero

Jane Toogood

SUMMARY

® Nearly two-thirds of global GDP is subject to net
zero CO, emissions reduction targets

® Hydrogenhasaroleinindustrial processes as
well asin energytransition

® The speed of adoption of hydrogen technologies
will be driven by local and regional factors

® Hydrogen is notsufficient to getthe world to net
zero butitis a necessary part of any solution

® The UKhasan opportunityto become aleaderin
thistechnology and a netexporter.

ohnson Matthey is active in chemical produc-
tion technologies for producing hydrogen,
with technologies for producing both green
nd blue - as well as today’s grey hydrogen. Con-
sidering that 57% of global GDP now has net zero
targetslinked to it, there has been a dramatic shift
recently and there is a great opportunity for Brit-
ish companies to make a difference here.

Clean electricity is clearly going to play a criti-
calrole in decarbonisation and wherever possible
we should be using renewable energy: for light-du-
ty transport, for heating homes, for businesses, for
most applications and for light industrial process-
es. Where hydrogen has a role is in those more

energy-intensive industrial uses, in heavy-duty
transportation, in marine applications and indeed
for longer-range transport as well.

A wonderful molecule

Hydrogen is a wonderful, small molecule. Not
only can it enable energy transition, but itis fun-
damental in chemical building blocks. For
example, hydrogen can be used in the produc-
tion of ammonia which can be used as a marine
transportation fuel and for fertilising crops.
Hydrogen when reacted with carbon monoxide
is also used to manufacture methanol. And
methanol itself is a chemical building block for
many consumer and industrial products across
the civilised world. So it is very important to
think of hydrogen as part of a broad system that
is not just about energy but about value chains
leading through to consumer goods. We have
companies in the UK that are at the heart of that.

A great deal more hydrogen will be needed in
the future, and it must be clean. So the use of grey
hydrogen will have to be disincentivised through
the use of carbon taxes. A globalapproach to car-
bon taxes is needed.

Theadoption of blue hydrogen technologies will
bedriven partly by the energy intensity of the usage,
partly by geology (because to use blue you need to
be able to capture the CO, that is produced on the
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HYDROGEN

way), partly by pace (because the planet cannot wait
and so we need to move at pace to decarbonise).

Green also needs to be accelerated through to
adoption. Green, of course will be driven by geog-
raphy, by the declining cost of renewable energy,
and of course by incentives. It is likely there will
be a mix of all of the different types of hydrogen,
with (hopefully) grey diminishing quite rapidly
as the world moves towards blue and green and
we look towards 2050.

Looking to the future, the UK has a great
opportunity to be a leader in this area. A target
has been set in the 10 Point Plan of 5GW of low
carbon hydrogen by the end 0f 2030. Thatisona
par with the targets set by France and Germany.
We could possibly be even more successful and go

faster. This will be one of our challenges - to see
how we can accelerate and so become leaders,
exporting rather than importing hydrogen.

Across the whole global market, hydrogen can
probably contribute to a reduction of about 6Gt of
CO,a significant part of the 43Gt that needs to be
delivered around the world.

So, hydrogen on its own is not going to get us to
net zero, but without it we will certainly not
achieve our goal. We do, though, need to be mov-
ing at pace on blue and on green hydrogen pro-
duction and we must make sure we are learning
fast and progressing through the requisite tech-
nology learning curves. O
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The debate

After the formal
presentations, the
speakers joined

a panel to answer
questions from
the audience.
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The first question, put by a number of the
audience, was about the transport of
hydrogen and whether it could, for exam-
ple, be safely used in the gas grid. If so, could that
allow hydrogen to be widely used in homes?
There is good confidence that the polyethylene
pipe distribution system will be compatible with
hydrogen. Indeed, town gas which was used in the
last century contained up to 50% hydrogen. There
are technical issues to do with the small size of the
molecule and also about integrity of the high pres-
sure system which is made of high strength steel
with welds, but there are solutions available. The
Committee on Climate Change estimates that the
most cost-effective option will resultin 10-11% of
buildings being heated by hydrogen by 2050.
When not being transported in pipelines,
hydrogen would need to be compressed with all
the associated costs. There are emerging technol-
ogies where hydrogen can be adsorbed onto com-
plex nanostructured particles: this could increase
the energy density without requiring large
amounts of energy for compression. Alternative-
ly, it can be made into ammonia and then shipped
in that form. Ammonia production and shipping
are well-understood processes. This could also
facilitate an export market for hydrogen.

Green hydrogen

Another question concerned how quickly the UK

could switch to green hydrogen, and what exactly

is to be the best source of electricity for this: nucle-

ar power, offshore wind or other renewables?
Ifnuclear is part of our electricity system, it will

be part of what we produce hydrogen with. The

key, though, to unlock this technology lies in the
fact that renewably-generated electricity has seen
rapid reductions in price. If 80% of grid supply
comes from renewables in future, with the associ-
ated variability of production, the grid will need
balancing — which could be achieved by creating
hydrogen from electrolysis.

The UK already has the technology to produce
blue hydrogen with more than 95% of carbon cap-
ture. While thatis not as sustainable as green, it is
available today. So blueis an important part of the
mix today while we prepare to transition to green.

CoP26

The Conference of the Parties (COP26), taking
place in November this year in Glasgow, will not
include target-setting for green hydrogen. There
could, however, be major announcements about
collaborations and commitments on green
hydrogen, as part of the broader conversation and
context. For countries like South Africaand Aus-
tralia, the developing hydrogen economy could
be part of their just transition, where it provides
jobs for people currently working in the coal
industry as they make that transition quickly. So
while the subject may figure quite significantly in
Glasgow, it will not be part of the negotiations.

Aviation
A number of people raised the question of what
the future of aviation will look like. As Lord Wil-
letts noted, this is one sector where conventional
solutions may not work.

Cranfield has already flown an electric/hydro-
gen hybrid aircraft. The Climate Change Com-
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mittee projections for aviation in 2050 are based
on green hydrogen being used with captured CO2
to produce synthetic aviation fuel. While thisis a
more sustainable fuel it is, unfortunately, very
energy intensive to manufacture.

Today, sustainable aviation fuels make up
0.01% of the global fuel mix, a tiny proportion.
However, industrial transformations always fol-
low an S-curve. Achieving 2% by 2025 may not
seem like an ambitious goal, yet it is 200 times
today’s level. The French bailout of Air France
mandated 10% by 2030. With thatkind of growth,
it will soon become clear which are the best tech-
nologies and how soon they will be in a position to
compete with kerosene.

Policy requirements

What policies will be needed to stimulate green
hydrogen? A carbon tax was suggested as well as
invitations to bid for Contracts for Difference.
Such mechanisms will help create the levels of
competition that have been so successful in bring-
ing down the costs of offshore wind. That will

require standards for hydrogen: blue hydrogen
made with 95% carbon capture and storage will
have different contracts from green, electrolytic
hydrogen. Appropriate support for R&D in order
to develop new technologies is crucial. As initial
projects get going, investment from both industry
and Government must be made available, to prove
the viability of the technologies themselves and
also that they can work at scale.

One speaker proposed “an industrial strategy
that backs British engineering and targets net zero
by 2042”. This would drive industrial competitive-
ness, but in order to be effective it must be backed
up with policies that will help the industry over-
come the first part of the cost curve. That encom-
passes R&D into production itself but also associat-
ed technologies like carbon capture & storage and
hydrogen transport methods. Supportisneeded on
the demand side as well, on hydrogen fuelling sta-
tions for example. If the UK committed to fuel cell
recharging infrastructure, there would be a much
better chance of large numbers of hydrogen-pow-
ered vehicles being driven on UK roads. O

FURTHER INFORMATION

Net Zero: The UK’s contribution to stopping global warming — Committee on Climate Change (2019)
www.theccc.org.uk/publication/net-zero-the-uks-contribution-to-stopping-global-warming

Sixth Carbon Budget

www.theccc.org.uk/publication/sixth-carbon-budget

Hydrogen Advisory Council — details of remit, membership and minutes are at:
www.gov.uk/government/groups/hydrogen-advisory-council

FST BLOGS AND PODCASTS

Hydrogen — how can we overcome its limitations? Blog by Colin Matthews, Managing Director of JouleVert
www.foundation.org.uk/Blog/2021/Hydrogen-can-we-overcome-its-limitations

The role of hydrogen technologies in reaching Net Zero — podcast with Sinead Lynch, Chair of Shell UK and

Co-Chair of the Hydrogen Advisory Council.

www.foundation.org.uk/Podcasts/2021/Sinead-Lynch-Hydrogen-Technologies

How does hydrogen fit into the overall energy system? — podcast with Richard Halsey, Capabilities Director

of the Energy Systems Catapult.

www.foundation.org.uk/Podcasts/2021/Richard-Halsey-Hydrogen-technologies

Hydrogen powered aviation — podcast with Professor Pericles Pilidis, Head of Power and Propulsion
Department, Centre for Propulsion Engineering, Cranfield University.
www.foundation.org.uk/Podcasts/2021/Professor-Pericles-Pilidis,-Hydrogen-powered-aircr

Developing hydrogen technologies in the UK — podcast with Baroness Brown of Cambridge (May 2020)
www.foundation.org.uk/Podcasts/2020/Developing-hydrogen-technologies-in-the-UK-Barones
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Volvo and Daimler
are committed to
having 100 fuel cell
trucks eachonthe
road by the end of
thisyear.
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BREXIT

CONTEXT

In December 2020, the Japanese Embassy in London approached
the Foundation to ask if a report could be produced on science,
technology and innovation policy and funding after Brexit. As

a result, Gavin Costigan (Chief Executive of the Foundation for

Science and Technology) and James Wilsdon (Digital Science
Professor of Research Policy at the University of Sheffield and
Director of the Research on Research Institute) produced a report
that was published on 29 April 2021.

UK science, technology and
innovation policy after Brexit

had a profound effect on large areas
of UK public policy, science, tech-

nology and innovation (STI) policy:

Austerity: Government R&D invest-
ment was partially protected during aus-
terity years of 2010-2015, with a flat cash
settlement. From 2016, levels of funding
began to rise, accompanied by a raft of
changes to the governance of Science,
Technology & Innovation (STI) policy.

Brexit: The UK R&D community has
been extremely successful in securing
funding from EU research programmes,
but Brexit has prompted a concern about
the UK’s participation in Horizon Europe.

COVID-19: The research communi-
ty has been heavily involved in support-
ing the Government during the pandem-
ic, with significant effort and funding
targeted at this challenge.

I n the past decade, three issues have

Investment and the R&D Roadmap

In 2017, the Government endorsed a
public R&D expenditure target of 2.4%
of GDP by 2027. The2018level was 1.7%
(£12.6 billion). The March 2020 budget
committed to raising public R&D to £22
billion a year by 2025.

Public investment accounts for a little
over 30% of the total spent on R&D. Busi-
ness R&D is around 68%. Additional
public investment should generate busi-
ness multiplier effects. However, given
Brexit and Covid-19, there could be a
significant decrease in business R&D
spending over the short term.

In July 2020, the Government pub-
lished the R&D Roadmap. Some of the
key policies in that document were:
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e accelerating the translation of R&D
investments into tangible economic
and social outcomes;

o levelling up R&D across the UK;

e acommitment to new ‘moonshot’
goals (which hasled to the
development of ARIA - see below
and also pp6-12 of this issue);

e tackling perceived problems in
research cultures;

e apost-Brexit reset of the UK’s
approach to international
collaboration and mobility.

The Government’s three-year Spend-
ing Review was replaced with a one-year
review in November 2020, in which pub-
licR&D budgets were increased, to reach
£14.6 billion in 2021-22. However, the
UK’s Overseas Development Aid was cut
from 0.7% to 0.5%, leading to cuts in aid-
linked R&D funding (see below).

There was concern about how the
UK’s association to Horizon Europe
would be funded, until an announcement
on 1 April, which promised £250 million
of extra investment and £700 million of
unallocated funds from the Department
of Energy, Business and Industrial Strat-
egy (BEIS) to cover the first year of that
association.

When it comes to how fundingis allo-
cated to universities, what is described as
the ‘dual support system’ is now in reality
a system of multiple, interdependent
funding streams, including: Quality-re-
lated Research (QR) funding, allocated
on the basis of the Research Excellence
Framework (REF); grant funding award-
ed through UK Research and Innovation

(UKRI) and others; challenge-directed
funding; internal cross-subsidies for
research within universities drawn from
domestic and international student tui-
tion fees; other commercial activities;
Horizon Europe; business and industrial
funding; and charitable funding.

Structural reforms to the research
funding system

The 2015 review led by Sir Paul Nurse
proposed the creation of UKRI, which
would draw together the seven existing
Research Councils, Innovate UK and the
research elements of the former Higher
Education Funding Council for England
(HEFCE). UKRI was established as part
of the 2017 Higher Education and
Research Act and was formally launched
in 2018. Its strategic prospectus from
May 2018 sets out UKRTI’s vision, though
the Government’s July 2020 R&D Road-
map now provides the primary strategic
context in which UKRI is operating.

Three years after its establishment, it
has achieved some of the aspirations of
its architects, including securing addi-
tional investment in R&D, the merger of
nine organisations, and the introduc-
tion of the Future Leaders Fellows
scheme. Yet its full potential has yet to
be realised, with challenges including
perceived bureaucracy and dealing with
the ODA cuts.

Much of the increase in UKRI budgets
hasbeen in challenge-led funding (rather
than responsive grant schemes). Threein
particular have been significant in
recent years:

e Industrial Strategy Challenges
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Fund (ISCF) — which has funded 24
sectoral or technological challenges
since 2017.

e Global Challenges Research
Fund (GCRF) - which funds R&D
partnerships with universities,
researchers, governmental and non-
governmental partners in ODA-
eligible countries.

e Strategic Priorities Fund (SPF) -
which is an £830 million investment
in interdisciplinary research across
34 themes.

The recently-announced Advanced
Research and Invention Agency (ARIA)
will fund high-risk R&D. Based on the
US Advanced Research Projects Agency,
a Bill to establish it is currently going
through Parliament. There have been
concerns expressed on how it will inter-
act with other parts of the R&D system
suchas UKRI. The announced budgetis
£800 million.

There are also several funds support-
ing university-business interaction.
Innovate UK, part of UKRI, is the main
source of funding in this area, with fund-
ing streams such as smart grants, Catalyst
programmes, Knowledge Transfer Part-
nershipsand the Small Business Research
Initiative (SBRI). In addition, there are
nine Catapult centres, focussing on prior-
ity innovation areas, and the Knowledge
Transfer Network. Grants to universities
include the Higher Education Innovation
Fund (HEIF), the Connecting Capabilty
Fund, and Impact Acceleration Accounts.

In October 2020, the Government
announced a review of the Research
Excellence Framework, the system of
identifying research excellence and
following which QR funding is then
allocated.

Global Research Collaboration

after Brexit

In March 2021, the Government pub-
lished the Integrated Review of Security,
Defence, Development and Foreign Poli-
cy. This policy document says the Gov-
ernment will “incorporate S&T as an
integral element of our national security
and international policy” and that the
UK will become “an S&T superpower by
2030”. S&T objectives include:

o growing the UK’s S&T power;
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e beingaresponsible and democratic
cyber power;

e influencing the design and use of
critical technologies;

e improving research to
commercialisation;

e protecting intellectual property;

e becoming the top destination for
international talent;

e improving our ability to identify,
build and use the UK’s strategic S&T
capabilities;

e building a strong and varied network
of international S&T partnerships.

This strategy contrasts with the 2019
International Research and Innovation
Strategy which had emphasised collabo-
ration, including via ODA-funded part-
nerships with the developing world. As
noted above, the decision to reduce ODA
from 0.7% to 0.5% of GDP has led to
UKRI announcing a 70% cut in its ODA-
linked budgets, including £120 million of
cuts in the 2021-22 financial year to pro-

Challengesinclude
perceived bureaucracy and
dealing with the ODA cuts.

grammes such as the Global Challenge
Research Fund and the Newton Fund. It
is not clear whether this is a long-term
issue or not, but it has affected the ability
for the UK to form international partner-
ships. Some funding might be restored in
the upcoming Spending Review.

In terms of EU funding, the UK
agreed to associate membership of the
EU Horizon Europe programme as part
of the UK/EU Trade Agreement in
December 2020. However, between 2015
and 2019, due to Brexit uncertainty, there
was a40% drop in UK applications to the
predecessor programme Horizon 2020,
and the UK’s annual share of EU funding
had fallen by around €500 million.

The UK has ground to recover to
reach its previous levels of success, once
the formal association process has been
completed. Funding for year one of
association was announced on 1 April
2021, but significantly more will be
needed from year two and this may be
addressed in the Spending Review.

BREXIT

New rules have been introduced for
visas to support migration and encour-
age the recruitment of highly-skilled
workers. These include: a new points-
based ‘skilled worker’ route; a ‘Global
Talent’ visa; more generous post-study
work visas for international graduates;,
and PhD funding through UKRI for
international PhD students.

Post-pandemic priorities
A number of post-Brexit, post-pandem-
ic priorities are emerging:

From Industrial Strategy to a Plan
for Growth: The Industrial Strategy,
published in 2017, appears to in the pro-
cess of being phased out, with the March
2021 Plan for Growth filling the space,
and a promise of an Innovation Strategy
in the summer of 2021.

Regional Inequalities and Levelling
Up: There is now an explicit commit-
ment to give geography and place greater
weight in the R&D funding system. The
UKRT’s Strength in Places fund has so far
invested £186 million, and a place-based
R&D strategy is expected later in 2021.

Net Zero and Low Carbon Innova-
tion: The Government has published a
Ten Point Plan for a Green Industrial
Revolution, with R&D a key part. Some
additional R&D commitments may
emerge following the COP26 climate
change conference.

Areas of Research Interest: Since
2017, Government departments have
been publishing and updating Areas of
Research Interest, helping funders and
researchers identify specific needs.

Research cultures and careers: In
summer 2020, UKRI published a concor-
dat and action plan to support research
careers. An R&D People and Culture
Strategy is expected shortly. Related
initiatives for open research, simplifying
bureaucracy, and recognising teams
are all in the works. O
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UK science, technology & innovation
policy after Brexit: priorities, ambi-
tions & uncertainties:
https://figshare.com/articles/report/
UK_science_technology_innovation_
policy_after_Brexit_priorities_ambitions_
uncertainties/ 14143877
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MENTALHEALTH

CONTEXT

From the start of the Coronavirus lockdown, there were concerns
amongst academics, practitioners and charities about the effect of
the lockdown on mental health, particularly of children and young
people. When the first lockdown was announced, the Academy

of Medical Sciences and the charity MQ Mental Health Research
convened an expert panel, which led to a ‘call for action’ for mental
health science during the pandemic. Public Health England has
published Covid-19 Mental Health and Wellbeing Surveillance
Reports throughout the pandemic, and produced a Mental Health

Technology Committee took evidence on the mental health impacts
of the pandemic as part of its inquiry on the Science of Covid-19.
The media were also reporting the effects of the lockdown on the
mental health of children. The Foundation wanted to explore the
evidence from different perspectives, and brought together a
Professor of Developmental Clinical Psychology, the Chief Executive
of the charity MQ Mental Health Research, and the National Lead
for Mental Health and Wellbeing at Public Health England. A video
recording of the webinar, presentation slides and speaker audio

Winter Plan for 2020/21. The House of Lords Science and

from the event are available on the FST website.

The pandemic has exacerbated
mental health problems

Cathy Creswell

Cathy Creswell is Professor
of Developmental

Clinical Psychologyin the
departments of Psychiatry
and Experimental
Psychology at the University
of Oxford. SheisanHonorary
Consultant Psychologist
and leads The Oxford
Psychological Interventions
forChildren and adolescents
(TOPIC) research group'.
Herresearch focuses onthe
development, maintenance
and treatment of anxiety
disorders and she has
published several books
forparents and clinicians,
includingthe parent guide
HelpingYour Child with Fears
and Worries.
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rior to the pandemic it was already clear
P that there was a substantial problem in the

prevalence of mental health problems. In
2017,anationally-representative survey conduct-
ed in England found that, among children and
young people, one-in-nine had a probable mental
health disorder. That reflected a significant
increase from previous surveys in 2004.

While there was already reason to be con-
cerned, the pandemic has brought more challeng-
es. Among these were the concerns that partici-
pants had about:

e thedirect threat from the virus to young
people, their family and friends;

e managing the ongoing uncertainty they face;

e dealing with pressures relating to
schoolwork, learning from home, etc;

e the economic impacts on families;

e managing boredom and not being able to do
the usual things;

e notseeing friends and feeling isolated.

There have also been increases in domestic
violence and reduced access to support outside
the home.

A repeat of the 2017 national survey was car-
ried out in July 2020 and it revealed that 1-in-6
children or young people were now found to have
aprobable mental health disorder. That was a few
months into the pandemic. As restrictions had
eased somewhat, it is possible that this may have
been an under-representation compared with
other points in the pandemic.

SUMMARY

® Thereisincreasing evidence of a negative effect
on mental health outcomes during the pandemic

® InJuly2020, a national survey suggested that
one-in-sixyoung people might be suffering from
mental health problems

® Those that have struggled most have often had
pre-existing vulnerabilities

® |tiscriticaltoidentify those with enduring
problems and take prompt action to tackle these.

Co-SPACE? is alongitudinal study launched in
March 2020, in which parents and carers of chil-
dren aged 4-16 years — and the adolescents them-
selves — were invited to report mental health symp-
toms on amonthly basis throughout the pandemic.
It aims to identify who is experiencing what and
the factors which may explain differences.

Now, it should be noted that this is an online
survey and not a nationally representative sample.
In particular, this is a relatively affluent group
compared to the general population. Yet while we
cannot use this data to draw conclusions about the
general prevalence of mental health problems, it
can tell us how things have changed over time
among this sample. That can give an indication of
what may be going on more broadly. We can also
look at how experiences vary across the partici-
pants in the study, those who are living in different
circumstances or have particular characteristics.
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The study found that mental health symptoms
have changed through the pandemic. Using the
parent report, we have been able to look across
that whole age range, both primary and secondary
school students. There are quite dramatic shifts,
particularly in restlessness and attention difficul-
ties, and these can be seen especially in the times
of maximum restrictions. Difficulties increased
during the first lockdown, then started to reduce
as lockdown was eased, before rising again over
the lockdown of early 2021. There has also been,
particularly in those of secondary school age, an
increase in emotional difficulties.

People might, rightly, say ‘of course they are
going to experience different symptoms, just
because the environment is so different in the pan-
demic, but what the study also points out is that
there was also a marked increase in the number of
children and young people who were struggling,
i.e. where the symptoms were causing interference
and having an impact in a negative way on their
lives. Again, there are some striking increases in
the numbers who were experiencing difficulties
among primary school children, particularly in
conduct problems, hyperactivity and inattention.

It is important to highlight that, by looking
across this whole population, the very different
experiences of individuals within the pandemic
can get lost. We are very aware that all have
had very different experiences, depending on
circumstances.

Looking at changes over time, essentially
what we found was that there was one group with
very low levels of difficulty at the beginning of
the pandemic, which continued to be low
throughout. That amounted to about 50-60% of
the children. Another group was struggling at
the beginning of the pandemic and continued to
struggle throughout.

Of additional concern was a further group,
which started the pandemic with fairly low levels
of symptoms, but these increased as time went on.
When welook at who the children who have strug-
gled at some point in the pandemic are, and how
they differ from the group which has been fine
throughout, we find a number of characteristics.
They are more likely to be male, when it comes to
hyperactivity and attention, butalso these children
are more likely to be in families that are living on
particularly low incomes, to be younger children
and to have special educational needs.

We also found some wider family characteris-
tics that were associated with a more negative
pattern. Thatincluded parents reporting:

o ahigherlevel of parent depression, anxiety
and stress at the beginning of the pandemic;
e higher parent/child conflict at the
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beginning of the pandemic;
o Jower levels of family warmth at the
beginning of the pandemic.

There are similar patterns across the different
mental health symptoms we have been measur-
ing. For conduct, for example, there is a substan-
tial group which has done very well throughout.
There is another group which has struggled
throughout. The broad conclusions of course
hide the individual experiences of people in the
pandemic. The characteristics associated with
the groups who have had difficulties in this area
during the pandemic are similar to what we have
seen before — including children with special
educational needs, those living on low incomes,
high parent stress at the beginning of the pan-
demic, higher conflict at the beginning of the
pandemic, and so on.

When it comes to emotional symptoms, we
have a slightly more complicated pattern but the
findingsare quite consistent in many ways. A sig-
nificant group has experienced low levels of diffi-
culties throughout and then there are groups who
have experienced difficulties just in the pandem-
ic. Yet therearealso groups that reflectincreasing
or sustained high levels of difficulty. Again, rele-
vant characteristics include: being on a low
income, high parent/child conflict at the begin-
ning of the pandemic, presence of special educa-
tional needs, higher parental psychological stress
and also, in one case, the child having a chronic
health condition.

Increasing evidence

Prior to the pandemic, the prevalence of mental
health problems in children and young people
was already high. There is increasing evidence,
from a range of sources, for an overall negative
impact of the pandemic on children and young
people, as well as on their parents’ mental health.

Pre-existing vulnerabilities were associated
with more negative mental health outcomes
during the pandemic. That includes poverty and
other challenging family circumstances and chil-
dren’s special educational needs.

This highlights just how critical it is to make
sure those children with enduring problems are
identified at this stage and that they can access evi-
dence-based support promptly, so that we can
shift those negative trajectories. O

DOI: 10.53289/RIEG4313

LThe Oxford Psychological Interventions for Children
and adolescents (TOPIC) research group: www.psy.
ox.ac.uk/research/topic-research-group
2Co-SPACE: https://cospaceoxford.org

There isincreasing
evidence, froma
range of sources, for
anoverall negative
impact of the
pandemic on
children and young
people, aswell ason
their parents’
mental health.
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We need to do better by our
young people

Lea Milligan

Lea Milligan is the CEO of
MQ Mental Health Research,
Chairofthe UK’'s Mental
Health Funders Forum and
amember ofthe All-Party
Parliamentary Group ona
Fitand Healthy Childhood.
With a careerspanning
thejuvenile secure estate,
alternative education and
healthcare, Lea bringsa
focus on making research
work forthose mostin need.
MQ’svisionisto create a
world where mentalillnesses
are understood, effectively
treated and one day made
preventable.
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The 2020 NHS digital survey, that took place
just at the start of the pandemic, showed a
rise over three years from one-in-nine to
one-in-six school-aged children having a diagnos-
able mental health illness. Suicide was recognised
as the leading cause of death between 5-19 year-
oldsand hasbeenrising for the best part of 10 years.

Yet, children and young people’s mental health
is not the focus of research today, despite the fact
that 75% of all mental health problems develop
before the age of 18. Children’s mental health ser-
vices account for less than 1% of all NHS spending.
Health services for children and adolescents are
under huge strain. One-in-four children referred to
specialist mental health treatments are turned away
and 75% have such long waits it has a detrimental
impact on their mental health. That average wait
time has exceeded 12 months in recent years.

Mental health research spending has been flat
for the best part of a decade in the UK, while less
than 4% of that figure is on prevention of mental
illness. To put it in context, around £9 is spent on
research per person with a mental health diagnosis,
compared with £300 per cancer patient. This huge
inequality between physical and mental health was
evident well before the pandemic began.

The lockdown

Some 12 months from the start of the first lock-
down here in the UK, people have very different
experiences. Children and young people, through
anumber of different research projects, have been
highlighted as some of the most vulnerable groups
in terms of impacts on mental health, as well as
women, groups from low socio-economic back-
grounds and particularly those who had recently
faced financial crises.

Between 12-25% of children and young people
lacked some of the tools or elements of engagement
they needed in order to properly participate while
schools were closed. The NSPCC reported an all-
time peak ofa 32% increase in distress calls to their
helpline during the first national lockdown.

There have been some groups that started well
and continued to do well, but those that started
from ‘further back’ have continued to be chal-
lenged. Yet without significant change in under-
standing of children and young people’s mental

SUMMARY

e Mentalillness amongyoung peopleisincreasing

® Some 75% of all mental health problems
develop before the age of 18

® Children’s health services accountforless than
1% of all NHS spending

e Withouta significantchange in understandingin
Government, there cannot be much change on
the ground

® ‘Building back better’ in this area means
adopting a ‘whole child’ approach.

health in Government, there is unlikely to be much
change in the future.

So what is needed in order to make a brighter
future in a post-pandemic world? MQ has
launched its new research plan with three thematic
areas that we believe need investment. The first,
entitled “Thriving in a post-pandemic world’ is
focussed on understanding the impact of the pan-
demic and setting out the next steps for young
people, in regard to the workplace and mental
health inequalities.

The second is entitled ‘Gone too soon; looking
at the best way to invest more money into research
which can reduce the mortality gap, whether dueto
death by suicide, or to the interplay between phys-
ical and mental health. Those with a mental health
diagnosis on the whole die 15 years earlier than
mentally-healthy peers because of co-morbidity
between physical and mental health.

A recent post-hospitalisation Covid report cov-
ering the first 1,000 patients hospitalised in the
pandemic, showed the links between contracting
Covid, i.e. a physical, respiratory illness as it was
then understood and the ongoing, lasting impact.
Some five months on, 25% of those people had a
diagnosis of depression and 12% a diagnosis of
post-traumatic stress disorder (PTSD).

The third area we refer to as ‘Out of the shadows.
This looks at radical treatments for depression.
This condition is expected by 2030 to be the biggest
burden of disease worldwide. Research shows that
depression is indeed on the increase within chil-
dren and young people.
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At the start of 2021, we invested a further
£750,000 into three new fellowships. One is look-
ing specifically at the impact of the Covid-19 pan-
demic as a stressor on young people’s mental
health. The second is concerned with a new treat-
ment for Borderline Personality Disorder, deliv-
ered in the community. The third is investigating
mental health impacts on autistic individuals as
they transition from adolescence into adulthood.

MQ is also carrying out policy and advocacy
work. We have sponsored a report by the All Party
Parliamentary Group entitled The Covid Genera-
tion: a Mental Health Pandemic in the Making'.
This involved working with over 25 researchers, all
of whom submitted evidence for the report. That
brings together all of the thinking that is out there
and presents a way forward in terms of policy rec-
ommendations.

In partnership with the Royal Foundation we
are looking at the inequities of mental health
research exacerbated by Covid-19. We recognise

MENTAL HEALTH

thatblack females in particular are almost non-ex-
istent in research studies. There is therefore much
more to be done to ensure fully representative data
in understanding the true impact of somethinglike
the pandemic.

The way forward

Everyone has heard the political aspiration to
‘Build Back Better’ It is a wonderful, alliterative
phrase, but to really make that a reality, we have to
take a holistic approach and a ‘whole child’
approach. There mustbe greater access to routine-
ly collected data, so that there is a more ‘live’
approach to understanding the impact of policies
on children and young people. Ultimately, though,
there has to be greater investment in mental health
research: it is as simple as that. O
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Placing the issue in a wider
societal context
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and lectures acrossthe UK
and internationally.

or a good, up-to-date surveillance of
F Covid-19 and its impact on mental health,

and in particular on children and young
people, take a look at Public Health England’s
Covid-19 Surveillance Report' on the impact of
the pandemic on mental health. This has been
published roughly monthly since last September.
These contain publicly-available statistics, amal-
gamated from a range of sources as close to real-
time as feasible.

PHE also offers a psychological first aid train-
ing course for anyone working with children and
young people. It is free and available on the
FutureLearn website?. By the end of March,
around 60,000 people had registered for the
course from across the world.

Public Health England is interested in the
whole population, across the whole of their lives.
That includes the risks and protective factors that
influence people’s lives as well as the wider social
determinants - particularly some of the inequal-
ities and structural defaults that we find within
our society such as racism, sexism and misogyny.
That makes this issue extremely complex, but we
cannot look at the mental health of children and
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SUMMARY

® Amoretargeted and proportionate response is
neededtoissues of mental health

® Anyanalysis musttake into accountthe wider
structural and cultural context

® |ngeneral, children and young people have
coped well through the pandemic

® Digital and Al tools can help inlooking atand
evaluatingthe evidence

e We should look to ouryounger generations for
future innovation.

young people without taking into account that
wider structural and cultural context.

The pandemic

There hasbeen alack of attention to the prevention
of mental illness in young people, together with the
risk and protection factors. Before the pandemic,
measurement was overly clinically based, focussing
on deficits and symptomology. Research on mental
health was funded in terms of clinical responses
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MENTAL HEALTH

While children and
young people have
generally coped well
inthe pandemic,
some have
experienced greater
negative impacts.

The keyis to
understand the
elements by which
different people
cope and adapt, as
well as the way they
build resilience
through adversity.
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and illness treatment. Attempts to engage children
and young people, whether in terms of policy devel-
opment or in terms of delivery, were pretty woeful.
A recent PHE document on children’s and
young people’s mental health states right at the
beginning that available evidence suggests chil-
dren and young people have coped well in the
pandemic?. Life satisfaction appears to have been
only slightly reduced and children and young peo-
ple’shappiness appears to have been relatively sta-
ble. Thereis evidence, however, suggesting some
children and young people, especially those with
certain characteristics and social circumstances,
have experienced greater negative impacts. So we
must not over-estimate, nor under-estimate.
There needs to be amuch wider social and cul-
tural response to mental health, which is more
than just healthcare. There are other countries
that are way ahead of the UK in their attention to
some of the key things that matter for a society.
New Zealand islooking at wellbeing indicators for
future generations, attempting to judge policy
responses against an assessment of the impact on
wellbeing. In Wales, the wellbeing of future gen-
erations is part of the policy and legal framework.
Better partnerships are needed across, obvi-
ously, health and education, but also across local
government, with the active engagement of com-
munities, families and parents as well as children
and young people. I found it disappointing to hear
the Children’s Commissioner talking about the
need to have a counsellor in every school. Iam not
sure that is the right response to the social, emo-
tional and psychological development of our chil-
dren. I am lucky enough to work with the chil-
dren’s charity Place2Be, which has developed a
very sophisticated, whole-school approach where
the culture and the ethos of the whole school
aligns with the social, emotional and psychologi-

cal development of the child, the engagement of
the parents and the wellbeing of the staft.

Digital technology and artificial intelligence
should be employed more. Greater resilience in
quality assurance and safeguarding are needed:
looking at the evidence and evaluating it with dig-
ital and AI tools will help.

Measurement has to be wider, and not just
restricted to distress and deficit. Research needs
to be much more collaborative, more integrated,
more multi-disciplinary. There needs to be
much more early intervention as well as invest-
ment in prevention, with children and young
people at heart.

It is very encouraging to see the Wellcome
Trust put several million pounds into pro-
grammes addressing the elements of children’s
and young people’s depression and anxiety.

Lastly, I think we should look to our younger
generations for future innovation. People of my
generation are, quite frankly, past-it in regard to
understanding the contextual, personal, profes-
sional and social characteristics that young
people face these days.

Iam lucky enough to work for the Zinc Mental
Health Academy. We have 30 pioneers engaged
in a nine-month long journey, looking at what
they can contribute to mental health. The activ-
ism, the advocacy, the encouragement and the
positivity of young people in that group is quite
astonishing. They are building an initiative
where 70 people from around the world will be
spending a year concentrating on how to use
technology (and digital technology in particular)
to improve the mental health and wellbeing of
children and young people.

The key is to understand the elements by which
different people cope and adapt, as well as the way
they build resilience through adversity. I would
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want to accentuate the possibilities of pushing the
boundaries of science and technology for good, in
order toimprove the mental health and wellbeing
of children and young people in the future. O
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The debate

Low income families

Many people living on very low incomes have
been reporting particularly high levels of difficul-
ty. Itis of course a variable picture; some low-in-
come families who were furloughed appreciated
the time they had together, whereas for others the
situation has been much more challenging. So,
while it is difficult to draw clear conclusions, the
data gives reasons for concern. From the UCL
social study with adults, two of the major factors
associated with better wellbeing during the pan-
demic were the ability to access the outdoor envi-
ronment and staying active — both of which are
much easier if the family has a garden.

The identification of the drivers of mental
issues is really key. Before the pandemic, poverty
was already highlighted as one of the major driv-
ers. Unless new policies are implemented, then
the problem will remain and continue to cause
significant emotional, social and psychological
distress, with subsequent mental health problems.

Social media

Did social media reinforce anxieties and mental
health problems or did it provide relief? Ques-
tions about social media are always present, espe-
cially in discussions about young people. Obvi-
ously, people have concerns about the impact of
social media on young people’s mental health. In
one study, it was clear that those of secondary
school age were well-connected with their peers.
The vast majority had regular contact with
friends, via texting on phones and video calls,
through online gaming: in fact, in all sorts of
ways. That was not true for primary school chil-
dren where only a very small number had any
interaction with their peers outside the home.

It was suggested that may be connected to
transition points for young people at secondary
school as they move from dependence upon the
family to interdependence with their community
- friends, essentially. Digital engagement has
been a huge benefit for that this group. On the
other hand, lack of play and interaction has been
detrimental for children of primary school age.
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Early identification
Studies examining anxiety in children have found
that common anxiety problems have an early
onset. Half of all lifetime anxiety disorders will
start by theage of 11. So theyneed to be identified
early, with effective interventions. Families in
need of help can often experience a series of bar-
riers in accessing support: there are problems
about the identification of the problems them-
selves and what support could be effective. There
are also issues about knowing where to obtain
help and then actually accessing it when they try.
By carrying out screening in schools, though,
many of those barriers could be bypassed and
those children who could benefit from support
could receive it early. It is important to make sure
that people get support based on expert evidence.
Where there are problems which are causing inter-
ference in people’s lives, identification needs to be
rapid and help provided quickly. In addition, there
need to be specialist services that can be called
upon when problems need further intervention.
One of the speakers recalled their own experi-
ence in an inner-city school. This initially had a
dedicated team for safeguarding and mental
health issues. Yet very quickly, this moved to a
whole school approach where all staff were avail-
able and trained to support this activity. It wasa
recognition that background and upbringing had
as much influence as anything from a medical
perspective.

Outside the school

Somein the audience suggested that more timeina
family setting might have helped people through
the pandemic. The speakers saw a mixed picture.
Some studies showed an improvement in mental
health for a number of people, starting from an ini-
tial low level. There were certainly some families
wherelifebecame easier for the young people when
they were not in the school setting. They could
learn in a different way at their own pace, the social
pressures that they had felt before no longer being
there. So it was positive in some ways but it was the
absence of stress that led to the improvement.

After the formal
presentations, the
speakers came
togetherto answer
questions posed
by the audience.
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Thereis a question
of the proportion of
existing funding that
is directed towards
the characterisation
and measuring of
mental health, as
opposed to research
into prevention and
intervention.
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In terms of general wellbeing, many families
spoke about the opportunity to spend more time
together: that can create stresses too but, in many
cases, benefits and positive experiences as well.
There were also opportunities just to spend a bit
more time doing things people wanted to do: a
break from the rapid pace of life that people expe-
rience otherwise. It will be important to learn
from these findings and make the make the most
of them going forwards.

Investment

There was a call for more investment in mental
health research. The country is spending very
little on research into what is today a chronic
problem. There is also a question of the propor-
tion of existing funding that is directed towards
the characterisation and measuring of mental
health, as opposed to research into the preven-

tion and intervention processes that are required.
If the country can spend billions of pounds on
testing and tracing in the current health threat,
could it not spend the same amount on health
and wellbeing opportunities that will have great-
er long term impact? A national set of indicators
could provide a substantive measure of the well-
being of future generations.

Investment in mental health and wellbeing
for children and young people must cover a
range of activities, from promotion, to preven-
tion, to intervention — and none of these things
can be done in isolation. However, the pandem-
ic has provided an opportunity to accelerate sci-
entific learning and discovery. In the mental
health area, there have been large trials using
digital tools which has enabled access to parents
much more easily and flexibly, in ways that better
suit their lifestyles. O

FURTHER INFORMATION

Research priorities for the COVID-19 pandemic: a call for action for mental health science — Academy of
Medical Sciences and MQ Mental Health Research (April 2020)

https://acmedsci.ac.uk/file-download/53005938

Paper in Lancet Psychiatry on the research needed in mental health science (April 2020)
www.thelancet.com/journals/lanpsy/article/PlIS2215-0366(20)30168-1/fulltext

Covid-19 Mental Health and Wellbeing Surveillance Reports — Public Health England
www.gov.uk/government/publications/covid-19-mental-health-and-wellbeing-surveillance-report

Mental Health Winter Plan 2020-21 - Department of Health and Social Care
www.gov.uk/government/publications/staying-mentally-well-winter-plan-2020-t0-202 1

FST BLOGS AND PODCASTS

Young people’s mental health during the Covid-19 pandemic: what do we know so far?

Blog by Steven Bright and Dr Katherine Young.

www.foundation.org.uk/Blog/2021/Young-people%E2%80%99s-mental-health-during-the-COVID-19-p

Mental Health of children during lockdown — Podcast with Professor Louise Arsenault, Professor of

Developmental Psychology, Kings College London.

www.foundation.org.uk/Podcasts/2021/Professor-Louise-Arsenault-Mental-health-of-childr

Mental health of children and young people — Podcast with Kate Day, Managing Director, KRD Training
www.foundation.org.uk/Podcasts/202 1/Kate-Day-mental-health-of-children-and-young-peopl

Effect of lockdown on mental health of children and young people — Podcast with Monika Jephcott, Chief

Executive of Play Therapy UK

www.foundation.org.uk/Podcasts/202 1/Monika-Jephcott-Effect-of-lockdown-on-mental-healt

Mental health - a personal perspective — Podcast with Flo Sharman
www.foundation.org.uk/Podcasts/2021/Flo-Sharman-Mental-Health-(1)
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VIEWPOINT

Statistics underly much of our economic and political decision-making.
The range and detail of available information is growing at a substantial rate.

The future of official statistics is

already here

lan Diamond

roviding the public, Government and all
P who make important decisions with inde-

pendent, robust, and timely statistics has
been the remit of the Office for National Statistics
(ONS) for years, but the past 12 months have
shown just how much our statistical system
can really do.

Around this time last year we took an urgent
call. The UK needed quick, reliable data on the
scale of COVID-19 infections across the country.
Without that information it would have been
impossible accurately to track the progress of the
virus within and among communities in the UK.

We took on that challenge and continue to
monitor the status of more than 400,000 survey
participants, with the latest data showing a hugely
encouraging growth in antibody immunity at
older ages, largely from the country’s enormously
successful vaccination programme.

A huge challenge

The speed and scale required for the initial oper-
ation of our COVID-19 Infection Survey was a
huge challenge that required collaboration, inno-
vation, and an incredible amount of hard work
from many of our office and field staff. Thanksto
their efforts, we now produce reliable weekly data
on infections, antibodies and more.

It remains a vivid demonstration of how fast
data can inform important decisions, but the
level of infection was not the only challenge fac-
ing the UK at the peak of the pandemic. Deci-
sion-makers also needed indicators about the
state of the economy and how people were feeling
about restrictions on their freedoms, all in virtu-
ally real time.

Meeting those demands required multiple
actions: first, we ramped up our regular social
opinions survey to a weekly schedule, providing
information about the mood of the nation, adher-
ence to social distancing rules and expectations
for the future.

Second, to measure how much people were
travelling we used information from, for example,
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traffic sensors, as well as anonymised mobility
data from Google, generating a fast estimate of
how strictly lockdown restrictions were being
observed in different areas of the country.
Third, throughout the pandemic we have
continually increased the scope of a series of new
faster economic indicators to include more
information from card transactions, automated
tracking systems on cargo ships and prices data
scraped from the internet, all novel data sources
that could deliver critical insight faster than ever.

Innovation

This was, of course, innovation born of necessity.
The need to socially distance removed our ability
to gather information face-to-face from house-
holdsand at ports of entry. Data gathered by these
means were still fundamental to our statistics on
vital issues like employment, population change
and crime. Indeed, there were some who
questioned the ability of the statistical system to
produce robust figures under such constrained
circumstances.

Such doubts were confounded by the agility
with which the statistical system pivoted to new
ways of working. Our key economic indicators —
including employment, prices, retail sales and the
public finances - have all been produced with
minimal discontinuity. It was vitally important
that these long-running statistical series were
maintained. The Labour Force Survey provides
uniquely rich detail on the scale and nature of
employment but its production takes time. Foran
immediate view of the impact of the data on jobs
we could draw on latest PAYE tax data from
HMRC which vividly demonstrated Covid’s
shock effect as hundreds of thousands of people
disappeared from employer payrolls.

Thus, as the traditional economic surveys have

FBAFRSE FAcSS DListhe
National Statistician. He
isthe principal adviseron
official statistics to the UK
Statistics Authority and the
Government. Heis Head of
the Government Statistical
Service and the Government
Analysis Function. Heis
alsoamemberofthe UK
Statistics Authority Board

as Chief Executive and
Permanent Secretary. Sir
lanis a Fellow of the British
Academy, the Royal Society
of Edinburgh and the
Academy of Social Sciences.

Traffic sensors, as well as anonymised mobility
data from Google, generated a fast estimate of how
strictly lockdown restrictions were being observed.
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As aresult ofthe pandemic, the public have
become consumers of statistics like never before,
so communicatingtothem - on a broad range of
issues - is something we mustdo more than ever.

The drive to a ‘net
zero’ economy and
the ‘levelling up’
agenda are examples
of the highly
complex, long term
strategic projects
which come with very
substantial data
requirements.
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continued to give a reliable view of the economy
through the rear-view mirror, these new, faster
data sources are helping to give an indication of
the road to recovery following COVID-19.

Communicating clearly

Politicians and the public have followed our data
on deaths, infections, vaccinations and more in
briefings, news conferences and reports through-
out the crisis. We have strived to communicate
clearly, showing the limitations of our data, the
uncertainty that comes with it and the nuances
needed to understand the full picture where other
data was involved.

The televised No 10 briefings and the Gov.UK
Covid 19 dashboard have been unprecedented
examples of public data used to explain important
policy decisions. The gatheringand presentation
of indicators from multiple sources — case rates,
hospitalisations, infections, tests, vaccinations
and, most regrettably, deaths — have been the
result of intense cross-Departmental collabora-
tion and development.

The value of the UK Statistics Authority as an
impartial protector of standards, whose interven-
tions have significantly informed the improve-
ments to the public presentation of statistics, has
also been demonstrated.

In terms of public attitudes towards data, I
would say the past year has not been so much a
step change as a rocket boost, carrying expecta-
tions and understanding of the statistical system
to heights we never imagined, but welcomed
wholeheartedly.

As a result of the pandemic, the public have
become consumers of statistics like never before,
so communicating to them - on a broad range of
issues — is something we must do more than ever
now. We know there is more to do to make statis-
tics fully accessible and we are committed to
improving the way we present our work with dif-
ferent formats, interactive tools and concise,
well-articulated analysis.

While our expanded programme of antibody
testing will monitor the effectiveness of the
vaccine rollout - and we are continuing to
investigate radical new data sources — we plan to
go even further.

We want to use our experience gained during
the pandemic to help the country tackle some of

the big issues we face. Some have been exacerbat-
ed or brought to the surface by COVID-19, others
are yet to emerge.

The drive to a ‘net zero’ economy and the ‘lev-
elling up’ agenda are examples of the highly com-
plex, long term strategic projects which come with
very substantial data requirements, including the
need for a detailed understanding of communi-
ties, our economy and society.

If we can truly understand and accurately mea-
sure the whole of the UK, actively collaborating
with experts from other Government Depart-
ments, academia and elsewhere, we can begin to
build towards those goals. The highly successful
2021 Census in England, Wales and Northern Ire-
land, is a brilliant starting point for that, but good
quality, inclusive data should sit at the foundation
of everything Government does.

To that end we are driving efforts for better,
more joined-up analysis of data across Govern-
ment through hosting a new Integrated Data
Programme which will, with strong ethical and
privacy controls, enable linked data from multi-
ple sources to impact on policy to improve
people’s lives. This programme builds on our
successful work with the Economic and Social
Research Council to develop the Administrative
Data Research UK network and with Health Data
Research UK to develop a public health data asset.

Joined-up analysis

Some examples of the power of joined-up analy-
sis just from the pandemic include analysis of
deaths among ethnic or religious groups which
was enabled by linking death registration with
census data from 2011. This showed the
increased risks experienced by people from some
ethnic groups; as well as work to identify the
characteristics and symptoms of people who have
been infected with the virus, the prevalence of
Long COVID, the effectiveness of vaccines and
more besides.

Our increasing ability to link data in order
to produce these kinds of new insights promises
a seismic shift in how Government can manage
the operation of our essential public services to
provide better services for citizens as well as
in ensuring greater value in how taxpayers’
money is spent.

The ONS and the wider Government Statisti-
cal Service stands ready to use our expertise and
impartiality to drive these changes and unlock the
power of our data for the public good - now and
in the decades to come. O
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The Earl of Selborne made an enormous contribution to the work ofthe Foundation. He was Chairofthe
Foundationformore than 10 years but hisinvolvementwith the organisation spanned more than three decades.

The Earl of Selborne

Foundation for Science and Technol-

ogylearned of the death of the Earl of
Selborne FRS GBE DL, its former Chair
and Vice-President, on 12 February this
year. He was a strong supporter of the
Foundation, serving as a Vice President,
Trustee and Chair, until he retired from
the Foundation in December 2018 and
handed the baton on to Lord Willetts.

He spent his professional life promot-
ing the value of science and environmental
issues both as a farmer and asa member of
the House of Lords, where he chaired the
House of Lords Select Committee on Sci-
ence and Technology from 1993-97 and
then again from 2014-2017. Of all the
committees in the House of Lords, he said
that this was the one on whichhehad been
proudest to serve. He retired from the
House on his 80th birthday in 2020.

His quiet and conciliarity but persua-
sive manner made him an ideal chairman.
He served as Chancellor of Southampton
University, President of the Royal Geo-
graphical Society, Chair of Trustees of the
Royal Botanic Gardens at Kew, President
of the Royal Agricultural Society of
England, President of the Royal Institute
of Public Health and Hygiene, Patron of
the Chartered Institute of Ecology and
Environmental Management (CIEEM)
and Master of the Mercers’ Company. He
was a member of the Government Panel
on Sustainable Development and the
Royal Commission on Environmental
Pollution (RCEP).

His contribution to science was rec-
ognised by election as a Fellow of The
Royal Society under Statute 12in 1991,a
KBE in 1987, GBE in 2011, and his elec-
tion as a Fellow of the Linnean Society.

It was with great sadness that the

Earlyyears

John Roundell Palmer, the Earl of Sel-
borne, was born in March 1940 into a
family that had been, for nearly a hun-
dred years, active participants in Gov-
ernment or opposition as Members of
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Lord Selborne spenthis
professional life promoting
the value of science and
environmental issues. His
quietand conciliarity but
persuasive mannermade
him anideal chairman.

Parliament or in the House of Lords.

His grandfather was elected to par-
liament in 1910 and remained in the
House of Commons until 1942 when
Churchill appointed him Minister of
Economic Warfare.

His father was killed in a military
accident during the war and his moth-
er remarried, his stepfather serving as
an MP, Minister and later a Member of
the House of Lords. It was therefore, as
he noted, “unsurprising that when I
got to Oxford in 1958 I took an interest
in politics™

Agriculture

After university, he returned to the fam-
ily estate at Blackmoor in Hampshire, his
grandfather having made it clear that he
was expected to take over the responsi-
bility of running what was a large horti-
cultural and agricultural business.

CC BY 3.0 CHRIS MCANDREW

He was soon, though, involved in vari-
ous national organisations which played a
role in supporting the agricultural sectors
inwhich he was involved. He was appoint-
ed to the Apple and Pear Development
Council and was later chairman of the
Hops Marketing Board. He also served in
a number of other governance roles for
associations and advisory committees.

Through this, he came to realise that
the most successful farmers and growers
developed close links with the agricul-
tural research community and he began
to recognise how much modern agricul-
ture owed to publicly-funded research
and development.

The early 1970s was a time of turbu-
lence in the agricultural research scene,
especially with the publication of the
1971 Rothschild Report, which advocat-
ed that research with any practical appli-
cation should be funded by the relevant
Department on a client/contractor basis.
With continuing pressure on Depart-
mental budgets, the new framework was
not wholly successful.

Appointed Chairman of the Agricul-
tural Research Council, Lord Selborne
had the unenviable task of implementing
significant rationalisation. He himself
recalled that the Agricultural Research
Service had become a victim of its own
success. Average cereal yields had dou-
bled in the 40 years from 1930to 1980 and
UK farms were contributing to European
surpluses in a range of agricultural crops.

He continued to engage in debate over
the organisationand funding ofagricultural
research. From 1991 to 1993 he chaired
Sub-Committee D (Agriculture and Food)
ofthe House of Lords Select Committee on
the European Communities.

In 1996, as concern grew about veter-
inary research funding, he was invited to
chair a committee of inquiry commis-
sioned by the Royal College of Veteri-
nary Science (RCVS) Trust, supported
by the Wellcome Trust. Its 1997 report,
known as the Selborne Report, created a
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(Left) Lord Selborne speaking at a Foundation meeting; (right) Vice-Presidents Lord Selborne and Dr Dougal Goodman.

lasting legacy of initiatives to encourage
and support veterinary research and to
support training.

The environment

It was becoming apparent by the early
1990s that the dramatic changes in agri-
cultural production systems had inevita-
bly impacted heavily on ecosystems and
ecosystem services. The Selborne farm-
ing business was within the parish of
Selborne and each new edition of Gilbert
White’s seminal book of 1789, The Natu-
ral History of Selborne, would draw atten-
tion to the impact that modern agricul-
ture was making on the wildlife of the
locality, which had biodiversity records
dating back to Gilbert White’s time.

Lord Selborne found himselfincreas-
ingly involved with environmental poli-
cy issues. He was a member of the Gov-
ernment Panel on Sustainable Develop-
ment from 1994 to 1998 and the Royal
Commission on Environmental Pollu-
tion (RCEP) from 1993 to 1998. An
RCEP report in 1994 on public and pri-
vate transport attempted to persuade the
Government that building ever more
roads to meet an insatiable demand was
doomed to fail and that an integrated
public transport system would be more
sensible. That was not a welcome mes-
sage for Government at the time.

In 1991, the Nature Conservancy
Council was being broken up into three
national agencies for England, Scotland
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and Wales. The House of Lords Science
and Technology Committee had pointed
out that nature was no respecter of
national boundaries and that on wider
policy issues the UK would need to
speak with one voice. The legislation
was duly amended to require the country
nature conservation agencies to collabo-
rate through a statutory Joint Nature
Conservation Committee (JNCC). Lord

Lord Selborne made an
enormous contribution to
the work of the Foundation.
Without his dedication
and supportwe would not
be where we are today.
His sound advice will be
sorely missed.

Selborne found himself appointed
Chairman at short notice and went on to
perform that role for six years.
Inheriting his peeragein 1971, he did
not originally expect to remain in the
House of Lords for more than a few
years. When the Blair Government at
the end of the 1990s proposed reform of
the upper house, it could not agree on
what the outcome mightlooklike. So, as
an interim measure, 92 hereditary peers
were retained. Lord Selborne was elect-

ed by his colleagues to be one of those. It
was assumed this would be a very
temporary measure. However, when he
retired at the end of 2020, the House of
Lords had undergone no further change.

The Foundation for Science

and Technology

Lord Selborne’s involvement with the
Foundation for Science and Technology
goes back more than 30 years. Its first
Director, David Hall, recalls that early
support for the Foundation in 1989 was
“typically positive and generous”.

Through the 1990s he served asa Vice
President and was a regular participant
in the Foundation’s evening debates.

In 2006, with the retirement of Lord
Jenkin, who became President, Lord Sel-
borne agreed to take on the role of Chair
ofthe Foundation and become a Trustee.

He ensured both the formal speakers
and the invited guests had adequate
opportunities to pose their questions and
puttheir points. In hisefficient, soft-spo-
ken and courteous manner he ensured
the smooth running of debates covering
some of the most contentiousissues at the
interface between policy and science.

Lord Selborne made an enormous
contribution to the work of the Founda-
tion. Withouthis dedication and support
we would not be where we are today. His
sound advice will be sorely missed. He is
survived by his wife Joanna and children
William, George, Lukeand Emily. O
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