Relationship between EU membership and science and engineering

Response to the House of Lords Science and Technology Select Committee by the Campaign
for Science and Engineering (CaSE) and the Engineering Professors’ Council (EPC)

We welcome the opportunity to submit this interim report on the role of EU membership in UK
science and engineering to this inquiry. This report is the output of a joint project between CaSE and
the EPC. It is planned that the full report will be published during the week commencing 14th
December on both the CaSE and EPC websites.

Neither organisation has a policy position on whether the UK should stay in or leave the EU but
recognises it is an important issue that has significant impact on science and engineering in the UK.
The report intends to inform the public debate on the relationship between EU membership and
science and engineering, drawing on evidence and insight gained from analysis of available data and
interactions with the science and engineering community.

The Campaign for Science and Engineering (CaSE) is the leading independent advocate for science
and engineering in the UK. CaSE works to raise the political profile of science and engineering, and
ensure that the UK has world-leading research and education, skilled scientists and engineers, and
successful innovative businesses. CaSE is funded by around 800 individual members and over 100
organisations including businesses, universities, learned and professional organisations, and
research charities. Collectively our members employ 350,000 people in the UK, and our industry and
charity members invest around £19.3bn a year in research and development globally™.

The Engineering Professors’ Council (EPC) has as its mission the promotion of excellence in
engineering higher education research and teaching in the UK. It has over 6,500 members in virtually
all of the UK universities that offer engineering programmes and is led by an elected Committee of
the membership’s professors and senior leaders.

! Calculated using data from the latest year available from CaSE members. This is likely to be an under-
estimate as figures were not available for all members.


http://sciencecampaign.org.uk/UKScienceBase.pdf
http://epc.ac.uk/

The role of EU membership in UK science and engineering research

First-class research is critical to innovation and industry in the UK, with a skilled workforce and a
strong research base being considered vital for the UK’s future prosperity. Investment in UK science
and engineering creates a virtuous cycle, leveraging investment from industry?, raising productivity?,
and creating more high-value jobs®. Science and engineering are also essential in producing more
effective medicines, cleaner energy, generating new technologies, and tackling the major challenges
facing our society now, and in generations to come.

The role of EU membership in UK science and engineering research is consequently not simply a
qguestion of importance to the UK science base, but to the UK public. As one piece in a wider puzzle,
this report seeks to inform the current debate around the question of UK membership of the EU, by
examining the role of EU membership in UK science and engineering research.

In addition to investigating the scale and scope of EU research funding, we conducted a survey to
capture the views and experiences of over 400 researchers. Their responses were overwhelmingly
positive, with 93% agreeing that EU membership is a major benefit to UK science and engineering.
The report also showcases exciting examples of engineering research that illustrate the role that the
EU plays in UK research through providing funding, and facilitating international and industry
collaboration.

It is clear that EU membership interacts with UK science and engineering in a number of ways that
are beyond the scope of this report. For example, EU regulation and legislation are significant factors
influencing the UK research environment and policy more generally. Therefore, these are an
important part of the overall context when considering the role of EU membership in UK science and
engineering research.

Summary

e The UK receives a significant amount of money (€8.8bn) from the EU for science and
engineering research.

e Some regions of the UK are more dependent than others on EU funding in maintaining
research capacity and infrastructure, and as a result could suffer disproportionate adverse
impacts if this source was withdrawn.

e The ability to attract academic staff to the UK through free movement of labour is
important, particularly in science and engineering.

o The role and benefits of EU membership to UK research is considered by researchers to be
broader than just the funding for research that EU projects bring to the UK. The
improvement in quality, reach and impact, facilitated by EU collaboration and coordination,
helps to solve “Grand Challenge” problems in a way that would be much harder for any one
country to achieve alone.

? Leveraging public funding of science and research, Research councils UK, 2013

* The economic significance of the UK Science base, BIS, Innovation Report, Haskel, Hughes and Bascavusoglu-
Moreau, 2014

* The current and future UK science workforce, The Science Council, 2011



http://www.rcuk.ac.uk/RCUK-prod/assets/documents/documents/LeverageReport.pdf
http://sciencecampaign.org.uk/UKScienceBase.pdf
http://sciencecampaign.org.uk/UKScienceBase.pdf
http://www.sciencecouncil.org/sites/default/files/UK_Science_Workforce_FinalReport_TBR_2011.pdf

The UK produces world leading science and engineering research>®

Despite the UK having a hugely productive research base the UK government is investing in science
at a lower rate than the majority of the EU and OECD’. In 2013, the expenditure on research and
development (R&D) performed in the UK (GERD) was £29bn? (Figure 1). The biggest contribution to
this is through the business sector which accounted for almost half of the funding (£13bn, 46%).
Funding from government, UK Research Councils and the UK Higher Education Funding Councils
(HEFCs) totalled 29% (£8.4bn) and overseas sources, including EU funding, accounted for 19%
(£5.4bn) of the total (See Box 1 for further information on funding for research in Higher Education
Institutions (HEls)).

Figure 1. Funding sources for expenditure on research and development performed in the UK (GERD)
in 2013 (totalling £29bn)
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Source. Office for National Statistics, UK Gross Domestic Expenditure on Research and Development.

EU funding contributed €8.8bn to UK research, development and innovation between 2007
and 2013

Between 2007-2013, the UK received €48bn’ from the EU, of this €8.8bn"® was for research,
development and innovation. Over the same period, the UK contribution to the EU was €78bn?, of
which €5.4bn"! was specified as being for the EU’s R&D budget. The UK is a net contributer to the EU
overall, but it is a net reciever of EU funding for research. €6.9bn of this research funding was
through Framework Programme Funding (FP7)"?, and €1.9bn through European Structural and

> International Comparative Performance of the UK Research Base — 2013, Elsevier, 2013
6 Engineering for a successful nation, Royal Academy of Engineering, March 2015

7 Science and Engineering Investment Policy Briefing, CaSE, 2014

® UK GERD Statistics, Office for National Statistics, 2013

*EU expenditure and revenue 2007-2013, European Commission

1% calculated from EU Cohesion Policy and FP7 funding

" Science, Engineering and Technology (SET) statistics, Office for National Statistics, 2013
2 seventh FP7 Monitoring Report, European Commission, 2013



https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/263729/bis-13-1297-international-comparative-performance-of-the-UK-research-base-2013.pdf
https://www.epsrc.ac.uk/newsevents/pubs/engineeringsuccesssummary/
http://sciencecampaign.org.uk/CaSE2015InvestmentBriefing.pdf
http://www.ons.gov.uk/ons/rel/rdit1/gross-domestic-expenditure-on-research-and-development/2013/stb-gerd-2013.html
http://ec.europa.eu/budget/figures/2007-2013/index_en.cfm
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/246231/13-499-set-statistics-2013A.pdf
https://ec.europa.eu/research/evaluations/pdf/archive/fp7_monitoring_reports/7th_fp7_monitoring_report.pdf

Investment Funds®® (this includes the European Regional Development Fund and European
Structural Funds; see Box 2 for further details on EU funding for research).

Many therefore say the UK does extremely well in attracting EU research funding. Certainly, the UK
does better than it should considering what its fair share would be based on the ratio of its GDP to
the aggregate GDP of the EU as a whole. However, the UK still attracts less funding than that
implied by measures of research excellence, such as Field Weighted Citation Impact.

Higher Education Institutions (HEIs) are a focal point for excellent research in the UK

The university sector is a major asset to the UK, not least because it contributes over £73bn annually
to the UK economy™. UK HEIs conduct high quality research; with the Research Excellence
Framework (REF) in 2014 reporting that 76% of all submissions were ‘world-leading’ or
‘internationally excellent’.

Just over a quarter (26%"’) of UK expenditure on R&D is in the higher education sector, with
business R&D making up the majority of the rest. In 2013/14 the total spend on research across all
subjects in UK HEIs was £7bn. This included £5.1bn from research grants and contracts from UK, EU
and international sources, and £1.9bn contributed through the HEFCs'®.

EU funding is of increasing importance to UK research

Overseas sources of funding for research in UK HEIs are significant, in particular those from the EU.
In real terms, the funding from EU government sources more than doubled between 2007/08 and
2013/14 (Figure 2), while over the same time period UK Research Council funding increased by 7%,
and recurrent research funding (allocated through the HEFCs) declined by 2.2%. EU government
sources of funding are therefore increasingly important to UK research, making up 10% of income in
HEls in 2013/14. Specifically, disciplines within science and engineering together attract over half
(53%) of all research grants and contracts income from EU sources (Figure 3).

3 European Commission Cohesion Policy Data

!4 Review of the Balance of Competences between the United Kingdom and the European Union Research and
Development, HM Government, 2014

' Efficiency, effectiveness and value for money, Universities UK, 2015

1® Research Excellence Framework, 2014

" UK GERD Statistics, Office for National Statistics, 2013

1 Higher Education Funding Council for England, Higher Education Funding Council for Wales, Scottish Funding
Council, Department for Employment and Learning (Northern Ireland)



https://cohesiondata.ec.europa.eu/dataset/EU-Funds-by-Theme-2007-2013-Bar-Chart/6g3p-ac4z
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http://www.universitiesuk.ac.uk/highereducation/Documents/2015/EfficiencyEffectivenessValueForMoney.pdf
http://www.ref.ac.uk/
http://www.ons.gov.uk/ons/rel/rdit1/gross-domestic-expenditure-on-research-and-development/2013/stb-gerd-2013.html
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The figures indicating the importance of EU funding for UK research are borne out by the views of
the research community (Figure 4). In our survey of UK researchers, EU funding was identified as
being of increasing importance to UK science and engineering research. EU membership was
considered to benefit the UK research environment and to fill a gap where funding for research may
not otherwise be available.

Figure 4. Researchers views of on the benefit and importance of EU membership and funding
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Box 1. UK funding of research in Higher Education Institutions
UK government funding for science and engineering research in HEls is largely administered
through a dual funding system:

e The resource and capital budget for research which is largely allocated through the seven UK
Department for Business, Innovation and Skills (BIS) administered research councils through
research grants.

e The Higher Education Funding Councils for England®, Scotland and Wales, and
the Department for Employment and Learning (Northern Ireland) allocate ‘recurrent
funding’ for teaching and research to HEls. The main research funding method allocates
‘mainstream quality-related research’ (QR) funding based on research quality, and taking
into account the volume and relative cost of research in different subject areas. QR funding
provides the flexibility and financial stability needed for making a long-term commitment to
curiosity-driven research, and emerging research areas informed by institutional priorities.

e Research grants and contracts (including EU funding) and the Higher Education Funding
Councils make up 36% of total funding to HEIs’.

e UK HElIs are particularly successful in winning EU funding receiving 71% of the UK'’s total FP7
funding’.

YIn England quality related research will be delivered through a different funding body, as yet unknown
? HESA
* Seventh FP7 Monitoring Report, 2013

Box 2. EU funding of research in Higher Education Institutions
The UK receives R & D investment from the EU through various routes, including:

e Framework Programmes: the current programme is Horizon 2020. The previous programme
which ran from 2007-2013 was the 7th Framework Programme for Research and
Technological Development (FP7). This includes European Research Council (ERC) grants as
part of the FP7 Capacity Programme, which allocates grants for individual researchers on a
competitive basis through a peer review process which focuses on excellence. Also included
in this are Marie Sktodowska-Curie Actions which support research training and career
development, focusing on innovation skills. These include grants for all stages of a
researcher's career, from PhD candidates, to highly experienced researchers, and encourage
transnational, intersectoral and interdisciplinary mobility.

e European Structural and Investment Funds: five funds, of these the most relevant to the UK
research environment are the European Regional Development Fund (ERDF), and the
European Social Fund (ESF). These funds address regional development and economic
change and aim to enhance competitiveness and territorial co-operation throughout the EU;
this includes providing substantial support for research and innovation. The level of funding
and the types of projects that are funded differ from one region to another.

e Sectoral research and innovation programmes: programmes focusing on space and nuclear
energy and coal and steel production.




A look at EU funding in different disciplines

Changes to UK and EU investment are not uniform across disciplines. Variations in UK and EU
research priorities over time, as well as shifting areas of UK research strength, are contributing
factors to this. In the following section, we look more specifically at disciplines which fall within

science and engineering.
Funding for engineering research in UK HEls

Figure 5. Source of research grants and contracts
funding for engineering in HEls
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Engineering received 15% of all
research grants and contracts®® to
UK HEls, but 20% of the funding
from EU sources, in 2013/14. The
income to HEls through research
grants and contracts for engineering
research (Figure 5) increased by 22%
between 2007/08 and 2013/14.
Nearly half (48%) of the increase in
income for engineering research can
be attributed to EU sources (Figure
7), the great majority of this being
from EU government bodies (43%).
In real terms the amount of EU
government funding for engineering
in HEIs has doubled over this time,
reaching £139m, and now
represents 19% of total engineering
research grant and contract funding.
On the other hand, UK Research
Council funding represents a
declining proportion of the total
funding for engineering research in
the UK.

Engineering also receives a relatively large proportion of its income from UK industry (16%), when
compared across all subjects the proportion of income from UK industry is only around a third of this
(6%). EU industry funding represents 1.5% of the total funding in 2013/14 and only 1.1% across all
subjects, indicating the importance of industry collaboration and links to engineering research.

® HESA data on Research Grants and Contracts to UK HEls, this does not therefore include funding through the
Higher Education Funding Councils, or that allocated to research institutions.



Funding for science research in UK HEIs

Figure 6. Source of research grants and contracts
funding for science in HEls

||
2007/082008/092009/102010/112011/122012/132013/14
Other Overseas

1600

1400

1200

1000

800

600

400

£ Millions (in 2013/14 prices)

200

0

B UK industry, commerce & public corporations
UK central government bodies/ local authorities, health &
hospital authorities

B UK-based charities

M EU Sources (including government, charity, industry)

B UK Research councils

Source: Higher Education Statistics Agency, HEFC funding is not included
in this analysis

The total spend on science®
research in HEls in 2013/14 from
all research grants and contracts
(Figure 6) was £141m (46% of this
was in the Biosciences). Therefore,
just under a third (28%) of the total
amount spent on research grants
and contracts in HEIs was spent on
science. The total spend on science
research in the UK has overall
increased between 2007/08 and
2013/14, although the increase has
not been steady over this period.

The UK Research Councils alone in
2013/14 contributed nearly half
(48%) of the funding to science,
this has decreased from 56% in
2007/08. In real terms the
contribution of UK research
councils to science research
funding has decreased by £2m
between 2007/08 and 2013/14
(Figure 8). The amount of funding
from UK central government
bodies has also decreased in this
period by £14m. EU government

bodies in 2013/14 contributed 17% of the total research grants and contracts income for science in
HEls, this has increased from 8% in 2007/2008. Nearly three quarters (73%) of the increase in
funding between 2007/08 and 2013/14 can be attributed to EU sources.

Our analysis shows that in a period of static or reducing funding from other sources in the UK, EU
investment has become an increasingly important source of income.

2 HESA data, Science includes, Bioscience, Chemistry, Physics, Earth, Marine and Environmental and

Mathematics,



Figure 7. Contributions to the increase Figure 8. Contributions to the
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Source: Higher Education Statistics Agency

EU funding in HEIs has an impact on a national, but also a regional level

Research capacity and funding for research in HEIs varies across the UK (Figure 9). At the total level,
funding for research in HEls is concentrated in London (£1850m) and Yorkshire and the Humber
(£812m). When the concentration of the various component sources of the funding are examined
the dependencies in each region can be seen to differ. The region receiving the most UK Research
Council and HEFCs recurrent research funding is London (£900m), followed by the West Midlands
(E411m), Wales (£381m) and Yorkshire and the Humber (£371m). For EU funding the pattern is
similar; with London receiving (£176m), followed by Yorkshire and the Humber (£80m) and Wales
(E£79m).

However, when looking at the relative importance of each source of funding to a region, the picture
looks quite different. The regions with greatest dependence on UK Research Council and HEFCs
recurrent research funding are the East Midlands (65%) and the West Midlands (59%), the South
West (59%) and Scotland (58%). Those with the greatest dependence on EU Government funding are
the South West (12%) and North West (11%), Scotland (11%) and Wales (10%).

There are also variations in regional reliance on EU funding by discipline, highlighting the complexity
of the relationship between regions and research investment. For instance, for engineering research
the region with the greatest dependency on EU government funding is Wales (27%), followed by the
North East (19%). When industry investment is considered, the East (2.3%) and the North West
(2.4%), receive a greater proportion of their funding from EU industry when compared with other UK
regions. The East also receives a high proportion of funding from UK industry (17%).



Evidence shows that public investment in R&D ‘crowds in’ private investment®! and this seems to be
underlined by this regional analysis of EU funding; regions that receive a greater proportion of
funding from the EU government also attract a greater proportion of EU industry investment.
However, there are exceptions, with Wales receiving a large proportion of its funding for engineering
from EU government bodies but a relatively small proportion from EU industry. This is likely to be
due to the focus and priorities of the various sources of EU funding available, impacting on the way
money is allocated to UK regions. All regions of the UK have received funding from the EU, with
some EU funding being geared to support capacity building. As a consequence, Cornwall, parts of
Wales, and the Scottish Highlands in particular have previously received significant funding as ‘Less
Developed Regions’*.

When considering regional differences, the different characteristics of the regions must be
considered, for example, the density and size of the population, the scale of the research base and
the concentration of industry. For example, Wales and London have, per person, the same level of
EU government investment for engineering, despite the disparity in the headline figures.

Any changes or restrictions to UK access to EU funding would therefore disproportionately effect
certain UK regions, with consequential impacts on the industries and businesses based there.

R&D performed by businesses in the UK (including EU investment) is a large proportion of the total
R&D investment in the UK. This expenditure has a slightly different regional profile® to that of HEIs,
due to the distribution of industries across the UK. The South East, East and North West have the
highest industry R &D investment, delivered through business.

Figure 9. Regional allcoations of funding for research (across all subjects) in HEIs in 2013/14. The
amount (£ Millions; top row) and the relative amount (%; bottom row) each funding source
represents of the total funding for the region is indicated.

?! The Economic Significance of the UK Science Base, Haskel, Hughes and Bascavusoglu-Moreau, 2014
22 Current categories for UK region eligibility for ERDF and ESF EU Structural Funds, 2014-2020
>3 Research and Development funding for science and technology in the UK, National Audit Office, 2013
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EU funding influences the impact, reach and quality of UK science and engineering research
In our survey, 93% of respondents agreed that EU membership is beneficial to UK science and

engineering research. However, the importance of EU research programmes goes far beyond the
funding. Researchers strongly agreed that the reach of research outputs is increased through EU
membership (Figure 10) -an interesting perspective in a UK funding and policy context that has an
increasing focus on effectiveness and impact. Critically, our survey respondents considered that the
EU brings a longer term perspective to research, allowing major projects addressing complex
guestions to be supported, and providing a strong platform to enable strategic and mutually
beneficial relationships with industry and charity partners to develop.

Figure 10. Benefits EU membership brings to UK research
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Source: Survey undertaken October, 2015 amongst CaSE and EPC members. 403 respondents from UK HEIs and industry

EU membership supports and maintains collaboration

Collaboration is essential to research, it allows sharing of expertise and equipment, facilitates cross-
disciplinary work, enables complex global challenges to be addressed and increases the capability of
researchers to commercialise innovations®*. A remarkably high proportion of respondents (95%)
agreed that EU funding supports and maintains academic collaborations (Figure 11). This is
important for UK research performance as international collaboration and researcher mobility have
been found to be correlated with high research quality*>?°. Around half of UK publications are co-
authored with international collaborators, and such papers are on average more scientifically-
significant, receiving a greater number of citations by other authors®.

Supporting universities in collaborating with industry and commercialising research is a focus of the
current government®®, and two thirds of survey respondents (66%) said that EU membership
supports new industry collaborations. The UK has been ranked among the top five countries in the
world on university/industry collaboration in R&D for the past four years® and our survey suggests
that EU funding plays a role in supporting this.

Figure 11. Role of EU membership in enabling collaboration with academia and industry
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Source: Survey undertaken October, 2015 amongst CaSE and EPC members. 403 respondents from UK HEIs and industry
Respondents to our survey highlighted that the EU supports cross-border collaboration by enabling

access to specialist equipment and large international research facilities, and by facilitating the

*The Dowling Review of Business-University Research Collaborations, 2015

% |nternational Comparative Performance of the UK Research Base — 2013, Elsevier, 2013

%% Characteristics of high-performing research units, A preliminary analysis, Manville, Hinrichs, Parks,
Kamenetzky, Gunashekar, Wilkinson and Grant, Higher Education Funding Council for England (HEFCE), 2015
%7 Tracking UK and International Researchers by an Analysis of Publication Data, Gurney and Adams, 2005

2 Fixing the foundations: Creating a more prosperous nation, HM Treasury, 2015

*® The Global Competitiveness Report, (2013-2014) World Economic Forum, 2013
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exchange of skills and knowledge between researchers. Over three quarters (76%) of respondents to
the survey agreed that EU membership facilitated access to specialist skills, and 68% said it
facilitated access to specialist equipment (Figure 12).

Figure 12. Role of EU membership in facilitating access to skills and equipment
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Source: Survey undertaken October, 2015 amongst CaSE and EPC members. 403 respondents from UK HEIs and industry

The strong agreement from survey respondents that the EU supports collaboration is matched by
data showing that the UK collaborated with 120 different countries® through FP7 grants. The top
collaborative links for the UK were with Germany, France, Italy, Spain and the Netherlands. The
number of collaborators in EU funded projects, from countries outside Europe and the Associated
Countries, is growing. The USA, Russia, China, Brazil and India were the biggest participants of this
type in FP7*.

The EU funding system offers a framework in which collaborations can be supported. It provides a
single system for funding applications to be made and a network through which to find and identify
new partners. This can provide simplicity and efficiency above what is provided by national systems.
This support remains valued despite criticisms being made by some researchers of the bureaucracy
involved in the reporting requirements of EU grants.

As a member of the EU, the UK, as well as receiving funding for research, is able to influence the
policy and decision making around EU research funding systems, including the priorities and
thematic areas for research funding. There are some countries that have specific agreements in
place, for example Norway, which is an Associated Country in Horizon 2020,%>* that enable them to
also have a voice in agenda or strategy setting. However, for the majority of non-member countries
this is not the case.

EU membership enables researcher mobility

The ability of the UK to attract the best researchers in a field is critical to the maintenance of a solid
UK research base. Specific EU projects encourage the international mobility of researchers and the
UK is successful in obtaining these. For example, 3,454 British researchers were funded through
Marie Curie Actions (see Box 2) between 2007- 2014, through which transnational, intersectoral and
interdisciplinary mobility is encouraged. These can often be important building blocks in researchers’

**The impact of the EU RTD Framework Programme on the UK, Technopolis Group, Simmonds, Stroyan, Brown
and Horvath, 2010

3! seventh FP7 Monitoring Report, European Commission, 2013

3 Norway’s affiliation with European Research Programmes, Technopolis Group, 2012

* Associated Countries, European Commission, 2015
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career development and facilitate the sharing of knowledge across international and sectoral
boundaries.

Research is an international endeavour and academics from across the world undertake research in
UK universities. In science and engineering disciplines, the academic researcher population is even
more international than in other subjects (Figure 13). Engineering has a greater proportion of non-
EU academics (20% compared with 9% across other subjects) and science has a greater proportion of
non-UK EU staff (21% compared with 13% across other subjects).

The number of non-UK EU nationals and international academic staff at UK HEIs has increased by
13% between 2007/08 and 2013/14. Over this time the number of non-UK EU nationals has doubled
but the number of UK nationality staff has only increased by 3%.

Figure 13. Proportion of academic staff by nationality by discipline in 2013/14
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Source: Higher Education Statistics Agency

EU funding supports academics in UK HEIs

A significant number of academic jobs in the UK depend in part on EU funding. In 2013/14 across all
subjects over 5,000 Full Time Equivalent (FTE) academics relied on EU grants for part of their basic
salary. 8.5% of academic staff on fixed term contracts were funded by EU government bodies, and
2.1% by other EU sources (including EU industry). A great proportion of academics with permanent
contracts receive their entire basic salary from the university (85%). In comparison, a smaller
proportion of those on fixed term contracts are funded by the university (44%).

The proportion of academic staff funded through EU sources also differs depending on the discipline.
For example, in engineering, EU funding appears to be particularly important as 18% of FTE
engineering academic staff on fixed term contracts were funded by EU government sources and 4%
by other EU sources. When permanent contracts are considered, the same is true, with 4% of
engineering FTE academic staff being funded through EU government sources compared to only
1.2% across all subjects.
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The numbers tell their own story but to illustrate the role EU funded projects play in the UK research
environment a number of case studies from across the engineering disciplines were collected. These
range from projects tackling pollution with digital fish, to detecting landmines and improving border
security. These examples are a small sample demonstrating the range of benefits EU funding and
collaboration can bring to the UK research environment, and the UK more broadly.

Improving the safety of helicopters
HeliSafe TA, 2003- 2007, €4.8M , 12 partners from 7 countries
Key benefits project provided- Access to specialist facilities and skills, Direct transfer of knowledge

to industry

EU funded research has improved the simulation of helicopter crashes, to enable safety
improvements to be made to helicopters to save the lives of those inside. In this research, computer
simulations developed at the University of Coventry informed helicopter crash tests which were
performed in Italy at the Italian Aerospace Research Centre (CIRA). Crash tests are very expensive
and the project allowed the researchers to complete these due to its scale, and by using the
expertise of all the partners.

As a result of the project, the industry partners, including the engineering company TASS, have been
able to adopt more efficient and economically beneficial practices, and offer improved products for
crash simulation to the automotive and aerospace sectors. For Autoflug GmbH, a German company
coordinating the project, the computer simulation is now used to support and enhance new product
design.

Detecting landmines and remotely exploring other planets

SWIPE, 2013- 2015, €2m, 5 partners from 5 countries

D-BOX, 2013- 2016, €9.9m, 21 partners from 11 countries

Key benefits projects provided- Enabling expertise to be applied to different disciplines through

industry partners, Ensuring continued collaboration with partners, Funding research in a field for
which UK funding is limited

The University of Leicester have been involved in several EU funded projects which have allowed
their research in how to process data from multiple sensors to be used in different applications. This
has been made possible through association with different industrial partners. ‘SWIPE’ investigated
how to remotely collect information from other planets by dropping small wireless sensor nodes
from a satellite onto the surface of the planet. ‘D-BOX’ then applied the University of Leicester’s
expertise to automatically detect landmines in minefields and mine-suspected zones, safeguarding
those helping to remove landmines as well as protecting local populations.

Throughout these projects there have been strong industry links for the university, particularly with
Airbus Defence and Space, who coordinated ‘D-BOX’ and were a partner in ‘SWIPE’, this has allowed
the University to successfully apply for other funding in conjunction with Airbus Defence and Space,
including from the European Space Agency. The EU funded projects have also enabled masters and
PhD students to get involved in applied research. The UK funding streams have not tended to focus
on space as a research area and so this gap in funding has been filled in part by the EU funding
systems.
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Improving border security through facial recognition

3D FACE -2006-2009, €11m, 15 partners from 7 countries

PIDaaS- 2014-2016, 9 partners from 6 countries

Key benefits projects provided- Continued collaboration of UK researchers with EU partners,

Addressing cross-border questions, Providing a network for researchers

The Intelligent Interactions group at the University of Kent, whose research includes addressing
issues around security and biometrics, has a long standing history of involvement in both EU and UK
funded projects. Both funding sources have been interdependent, and critical, to their on-going
research and have allowed collaborations to develop with researchers from other institutions over
time. The University of Kent was a partner in the ‘BioSecure’ FP6 Network of Excellence which lasted
from 2004- 2007 and included 30 core partners across the EU. ‘BioSecure’ addressed a range of
scientific and technical challenges around biometric technologies, as well as international
standardisation and regulatory questions.

The University of Kent and other partners of BioSecure have continued to collaborate through EU
funded projects to address cross-border issues including ‘3DFACE’ on face recognition technology in
self-service border controls, and ‘PIDaa$S’, which aims to create a secure authentication system for
mobile devices through digital fingerprint scanning, and voice and face recognition. As well as
providing a joined up route to funding collaborative projects in biometrics, the links between
researchers through EU funding routes have provided a useful network for early career researchers
and have enhanced technology transfer to industry.

Utilising different funding sources to maximise impact in Photonics research

Aston Institute of Photonics Technologies, Aston University

Key benefits projects provided- Enhancing industry links and technology transfer, Increasing
collaboration

The Aston Institute for Photonic Technologies pursues cutting edge technology relating to high-
capacity optical communication systems, lasers and fibre-based optical devices for various sensing
applications. Their work spans basic science and engineering through to the creation of prototype
devices and system demonstrators. AIPT cultivates an environment where academics and engineers
work side-by-side on the most challenging, high-impact research, solving industrial problems and
developing new technologies.

Over the last 5 years AIPT was successful in winning research and industrial grants of more than
£18.4m, with around half coming from the European grants.

Where EU funding is concerned, the more fundamental work at the Institute tends to be supported
by the European Research Council. For example, an ERC Advanced Investigator Grant supported
research into ultra-long fibre lasers and led to development of fundamentally new concepts for
telecommunications and laser applications. EU funding is also regularly used to exploit a particular
line of research by enabling collaboration with appropriate industrial partners (i.e. The Integrated
Project, ‘DISCUS’, which is working with fibre optic and wireless communication technologies to
design the internet networks of the future).

Over £500,000 ERDF funding has enabled the institute to promote the use of photonic technologies
to over 100 SMEs in Birmingham and the West Midlands, by offering free consultancy and business
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support. This has helped to raise awareness in these local businesses of how photonics can
fundamentally change their existing technologies and has helped these businesses to grow.

The Institute has seen great benefit from participation in over 20 Marie Sktodowska-Curie Actions,
and other European exchange schemes. These schemes have enabled the brightest young
researchers from around the world to work at AIPT, bringing with them new knowledge and skills,
enhancing AIPT activities in fields of high industrial relevance, and establishing new international
research and industrial collaborations.

We asked researchers to let us know their views on the role that EU membership plays in science
and engineering research in the UK

“Whilst international collaboration is perfectly possible with any country, the existence of the
established political mechanisms across the EU massively improves the chances of strong multilateral
co-operation.”

“Today's research is of a scale that cannot be undertaken by a small team, and EU research funding
allows larger consortia, bringing together relevant Industry and Academic partners to provide the
deep skill as well as breadth required.”

“It allows us to participate as a key member in the multi-national teams that are necessary to tackle
current challenges in science and engineering, challenges that no nation could attempt working in
isolation.”

“Enables the UK to benefit from the large range of expertise and equipment available across the EU”

“Countries are picking winners and choosing areas of national importance. Where there are needs
outside of these areas there is the need to fund those needs. Since we do not cover everything in the
UK we need experts elsewhere. The EU can fund this.”

“EU membership strongly supports academic mobility and helps the UK to recruit the best talent
internationally and allows early career researchers from the UK to gain experience working with
leading experts outside the UK.”

“EU membership provides incentives to collaborate within the EU. International collaboration is
extremely productive.”

“Whilst the UK punches above its weight with respect to science and engineering research it still
needs to be part of the formal combined EU science and engineering community in order to ensure
global competitiveness.”

“Without the investment from the EU into fundamental research many world class research projects
could not have gone forward.”

“The EU encourages openness and sharing of information.”

“We all have the same technical challenges - we don't need to all solve them individually.”
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“It facilitates big consortia that allow UK researchers to translate the relevance of their work beyond
the immediate region and into a more globally relevant context.”

“The administration of EU projects is honest but also pragmatic, permitting you to work in a way to
get the best results, but also ensuring a high standard of ethics and audit.”

“The free movement of workers makes it very easy for scientists to take jobs around the EU area with
minimal administrative hassles, allowing them to build international careers very easily.”

“Scientific research is a global endeavour, and it thrives if the top people can collaborate and share
their facilities and resources freely without being constrained by national boundaries.”
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