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Modern science is an international endeavour in which the 

UK is a genuine world power 

Why is the UK so good at science?

à NOT thanks to generous funding!

The UK (ranked 4th) produces 8% of the world’s research papers, 

but has only 0.87% of the world’s population

Science as a global endeavour



 

R&D intensity above 3% in Sweden and Austria  
In 2016, the highest R&D intensities were recorded in Sweden (3.25%) and Austria (3.09%), both with R&D 

expenditure above 3% of GDP. They were closely followed by Germany (2.94%), Denmark (2.87%) and Finland 

(2.75%). Belgium (2.49%), France (2.22% in 2015), the Netherlands (2.03%) and Slovenia (2.00%) registered 

R&D expenditure between 2.0% and 2.5% of GDP. At the opposite end of the scale, ten Member States recorded a 

R&D intensity below 1%: Latvia (0.44%), Romania (0.48%), Cyprus (0.50%), Malta (0.61%), Lithuania (0.74%), 

Bulgaria (0.78%), Slovakia (0.79%), Croatia (0.84%), Poland (0.97%) and Greece (0.99%).  

Over the last ten years, R&D intensity rose in twenty-two Member States, with the highest increases in Austria 

(from 2.36% in 2006 to 3.09% in 2016, or +0.73 percentage points - pp) and Belgium (+0.68 pp). Conversely, R&D 

intensity decreased in six Member States and most strongly in Finland (from 3.34% in 2006 to 2.75% in 2016, or  

-0.59 pp) and Luxembourg (-0.43 pp).  

R&D intensity in the EU Member States, 2016 
(R&D expenditure as % of GDP) 

EU = 2.03%
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* 2015 data instead of 2016 

Highest share of R&D spending in the business sector in Slovenia, Hungary and Bulgaria… 
The main sector in which R&D was performed in 2016 was the business enterprise sector in all Member States, 

except Cyprus, Latvia and Lithuania (where the higher education sector was the dominant performing sector). 

The highest shares of R&D expenditure performed in the business sector were observed in Slovenia (76%), 

Hungary (74%), Bulgaria (73%), Ireland and Austria (both 71%), Belgium and Sweden (both 70%) as well as 

Germany (68%). Over the last ten years, the share of R&D conducted in the business enterprise sector increased 

in twenty Member States, while it decreased in eight. 

... in the government sector in Romania and the higher education sector in Lithuania and Portugal  
For the government sector, the highest shares were registered in Romania (33%), Latvia (32%) and Luxembourg 

(30%). The highest shares of R&D conducted within the higher education sector were recorded in Lithuania and 
Portugal (both 45%), Latvia (44%) and Cyprus (42%). 

EU: domestic expenditure in R&D as % of GDP (2016) 

Government  investment 
(as fraction of GDP)

USA − 0.85

Germany − 0.90

UK − 0.52

EU 2020 goal
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Why is the UK so good at 
scientific research? 

1. Long tradition of scientific research 

2. à Efficient resource allocation based on high quality peer review

3. Educational system that encourages curiosity & independence

4. Open doors to best researchers in the world

5. Membership of EU

(That world science is conducted in English helps)

Five reasons why UK overachieves in science: 

2, 4, 5 are under now under threat from eg REF and Brexit
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The UK as an international hub 
for scientific research 

• 28% of academic staff are non-UK nationals (mostly EU)

• 50% of PhD students are non-UK nationals 

• 21% academic staff in STEM are from EU

In UK universities:
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International nature of scientific 
research

CSF: 
• Undergrad (Physics) – Mexico City, Mexico
• PhD (Astrophysics) – Cambridge, UK
• Postdoc 1 – Berkeley, CA, USA
• Postdoc 2 – Sussex/Sta Barbara, UK/USA
• Academic staff – Durham, UK

Number No of nationalities

PhD students 34 12
Postdocs 37 23
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Institute for Computational Cosmology 
Durham University

ICC Number No of nationalities

Academics 13 6
Postdocs 17 10

PhD students 28 10
Support 10 4
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Physics, Durham University – June 2016
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Why is the best science international?

CERN: Bugdet -- £0.875 billion 

- 22 member states; 8 associate member states; cooperation 
agreements with 36 countries; 

- Facilities used by 600 universities and institutes

• Biggest problems are too big for single nations to tackle

• Greater pool of talent

• Greater resources

European Space Agency: Budget -- £4.9 billion

- 22 member states; 1 associate member state; cooperation 
agreements with 8 countries
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22 authors – 12 countries

Argentina   Belgium  Canada  China  Germany  Iran  Ireland Italy  
Mexico  Netherlands  UK  Switzerland

• International teams combine different expertise, skills and talents

MNRAS 446, 521–554 (2015) doi:10.1093/mnras/stu2058

The EAGLE project: simulating the evolution and assembly of galaxies
and their environments
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ABSTRACT
We introduce the Virgo Consortium’s Evolution and Assembly of GaLaxies and their Environ-
ments (EAGLE) project, a suite of hydrodynamical simulations that follow the formation of
galaxies and supermassive black holes in cosmologically representative volumes of a standard
! cold dark matter universe. We discuss the limitations of such simulations in light of their
finite resolution and poorly constrained subgrid physics, and how these affect their predictive
power. One major improvement is our treatment of feedback from massive stars and active
galactic nuclei (AGN) in which thermal energy is injected into the gas without the need to turn
off cooling or decouple hydrodynamical forces, allowing winds to develop without predeter-
mined speed or mass loading factors. Because the feedback efficiencies cannot be predicted
from first principles, we calibrate them to the present-day galaxy stellar mass function and
the amplitude of the galaxy-central black hole mass relation, also taking galaxy sizes into
account. The observed galaxy stellar mass function is reproduced to !0.2 dex over the full
resolved mass range, 108 < M∗/M⊙ ! 1011, a level of agreement close to that attained by
semi-analytic models, and unprecedented for hydrodynamical simulations. We compare our
results to a representative set of low-redshift observables not considered in the calibration, and
find good agreement with the observed galaxy specific star formation rates, passive fractions,
Tully–Fisher relation, total stellar luminosities of galaxy clusters, and column density distribu-
tions of intergalactic C IV and O VI. While the mass–metallicity relations for gas and stars are
consistent with observations for M∗ " 109 M⊙ (M∗ " 1010 M⊙ at intermediate resolution),
they are insufficiently steep at lower masses. For the reference model, the gas fractions and
temperatures are too high for clusters of galaxies, but for galaxy groups these discrepancies
can be resolved by adopting a higher heating temperature in the subgrid prescription for AGN
feedback. The EAGLE simulation suite, which also includes physics variations and higher
resolution zoomed-in volumes described elsewhere, constitutes a valuable new resource for
studies of galaxy formation.

Key words: methods: numerical – galaxies: evolution – galaxies: formation – cosmology:
theory.

1 IN T RO D U C T I O N

Cosmological simulations have greatly improved our understand-
ing of the physics of galaxy formation and are widely used to

⋆E-mail: schaye@strw.leidenuniv.nl

guide the interpretation of observations and the design of new
observational campaigns and instruments. Simulations enable as-
tronomers to ‘turn the knobs’ much as experimental physicists are
able to in the laboratory. While such numerical experiments can
be valuable even if the simulations fail to reproduce observations,
in general our confidence in the conclusions drawn from simula-
tions, and the number of applications they can be used for, increases

C⃝ 2014 The Authors
Published by Oxford University Press on behalf of the Royal Astronomical Society
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Most cited paper in astrophysics/space science in 2015

Why is the best science international?

Argentina   Belgium Canada  China  Germany Iran  Ireland Italy  
Mexico  Netherlands  UK  Switzerland
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Brexit: a potential disaster for UK 
science

Of the world’s research outputs:

Europe produces à 39%

USA                       à 25%

UK                         à 8%

60% of UK’s collaborative papers 
have European co-authors

Total funding for R&D (2016,  
billions of US dollars)

USA    à 495

EU      à 345 

China  à 279

UK      à 42

Between 2007 and 2013,
UK contributed €5.4bn to EU R&D
But received     €8.8bn 
ERC:
UK-based researchers received 

€1.7 bn (22.4% of total)
UK contributes 10.5% of EU budget

With Brexit,
 we are leavin

g th
e m

ost p
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e and one of th
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Brexit: a potential disaster for UK science

Funding is not even the key issue
The key issue is the quality of the programmes that the EU funds.

• fundamental science

• on basis of excellence

• rigorous peer review

• long term 
Highly cited papers:

37% by ERC-funded UK researchers with EU collaborators

13% UK authors funded by any other source 

Many programmes fund:
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4 key strategic goals to mitigate effects of Brexit: 

1. Continued full membership of  EU Framework programmes
(Horizon Europe)

2. Mobility of EU scientists (“scientist’s passport” or cheap, 
bureaucracy-free, long-term visa )

3. Continued participation in development of technology by 
enabling transit of equipment without customs barriers

4. Government to compensate for loss of EU funding (shortfall 
of €1.5 bn even if we remain in Horizon Europe)

What can I do? 
• Raise awareness
• Lobby your dept, V-C, MP, Science Minister

Brexit: a potential disaster for UK science


