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UPDATE

A White Paper setting out the Govern-
ment’s plans to reform the higher 
education and research system was 
published in mid-May.  Entitled Success as 
a Knowledge Economy: teaching excellence, 
social mobility and student choice, the 
document says: “Higher education con-
tinues to be a sound financial and personal 
investment with a wide range of societal 
benefits.  But there is more to be done for 
our university system to fulfil its potential 
as an engine of social mobility, a driver of 
economic growth and cornerstone of our 
cultural landscape.” 

It notes that access remains uneven, 
with young people from the most dis-

advantaged backgrounds 2.4 times less 
likely to go into higher education than 
the most advantaged.  Courses are inflex-
ible, based on the traditional three-year 
undergraduate model, with insufficient 
innovation and provision of two-year 
degrees and degree apprenticeships.

The Government says there is no 
compelling reason for incumbents to be 
protected from high quality competition.  
It wants a globally competitive market 
that supports diversity, where anyone 
who demonstrates they have the poten-
tial to offer excellent teaching and clears 
a high quality bar can compete on a level 
playing field. 

In order to enable greater competi-
tion, it plans to simplify the regulatory 
landscape, creating a level playing field 
with a single route to entry and a risk-
based approach to regulation.  It will seek 
to reduce unnecessary barriers to entry, 
but, recognising the public interest in 
ensuring the quality and sustainability 
of the system, will ensure quality is built 
into the reforms at every stage, from the 
way new entrants are regulated to the 
incentives on incumbents.
������������������������������
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Higher education White Paper sets out plans for competition

Computer science graduates are more 
likely to be unemployed six months 
after graduating than the average 
graduate, and STEM graduates in 
particular.  Employment outcomes 
significantly improve 3.5 years after 
graduation, although they are still lower 
compared to other graduates.  These 
findings seemingly contradict evidence 
of increasing employer demand for 
digital skills and above-average levels of 
recruitment difficulties in the ICT sector.

There is evidence that computer science 
is one of the least competitive degree-level 
subjects to apply for; also, computer science 
graduates have comparatively low levels 
of prior attainment and are less likely to 
achieve first class honours.

In response, the Government asked 
Professor Sir Nigel Shadbolt to conduct 

a review of computer science degree 
accreditation and graduate employabil-
ity.  His report, Computer Science Gradu-
ate Employability: qualitative interviews 
with graduates, was published in May.

Among the conclusions is that “grad-
uate transitions from unemployment at 
six months to employment three-and-a-
half years later are mostly driven by grad-
uates taking the necessary steps that they 
feel they should have undertaken while 
on their course. The delay in doing so is 
largely a result of a misguided perception 
that computer science graduates are in 
demand and that they will have a relative-
ly smooth transition into employment.” 
������������������������������
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Cameroonian innovator Arthur Zang 
has won the second Africa Prize for 
Engineering Innovation for his heart-
monitoring device, the Cardio-Pad.  
His invention could change the way 
that Africans access treatment for heart 
disease, a critical illness on the continent.

The Cardio-Pad is a small tablet 
device that allows any medical profes-
sional to perform heart diagnostics at 
any location.  These diagnostics, sent to a 
cardiologist via a mobile phone network, 
are interpreted in under 20 minutes.

Nearly one in two Africans over the 
age of 25 has undiagnosed hypertension, 
and an estimated 20 million Africans 
suffer from a cardiovascular disease.  A 
further 80 million Africans are estimated 
to have abnormally high blood pressure, 
which can lead to heart failure.

The Africa Prize for Engineering 
Innovation, founded by the Royal Acade-
my of Engineering in the UK, encourages 
talented sub-Saharan African engineers, 
from all disciplines, to develop local solu-
tions to challenges in their communities. 

Computer science employability review

Africa Prize for tablet-based heart monitor

UKRI interim chair

RCUK inclusion plan

Sir John Kingman has been appointed 
interim Chair of UK Research and 
Innovation (UKRI), to set up the organi-
sation in shadow form.  This will be the 
strategic body bringing together the 
seven Research Councils, Innovate UK 
and the research funding from the Higher 
Education Funding Council for England.

Sir John will provide advice to min-
isters on recruiting a leading scientist to 
take the reins as UKRI Chief Executive.

As second permanent secretary to HM 
Treasury, Sir John was at the helm of HM 
Treasury during successive administra-
tions that prioritised investment in sci-
ence and innovation. He was responsible 
for five science spending reviews.

Research Councils UK (RCUK) has 
launched an action plan to promote 
equality, diversity and inclusion in 
research, recognising its own leadership 
role in driving a change in culture.

The plan outlines an ambition to lead 
by example to ensure a diverse workforce, 
challenge bias and work towards fair and 
inclusive funding processes; as well as lead 
and support change in the research com-
munity.  Work has already begun with 
the roll-out of training for peer reviewers 
and funding decision-makers concerning 
unconscious bias.
�����������������������������������
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UPDATE

A review commissioned by the UK 
Government says wide-ranging action 
is required at a global level to prevent a 
post-antibiotic future.

The review panel, chaired by econ-
omist Jim O’Neill, warns that, without 
global action, antibiotic resistance will 
become a “devastating problem” by 2050, 
responsible for an estimated 10 million 
deaths a year.  Surgery could also carry 
a much higher risk of complications 
because of the possibility of infection.

Following 19 months of consul-
tation and eight interim papers, each 
focusing on a specific aspect of anti-
microbial resistance (AMR), the report 

sets out the Review on Antimicrobial 
Resistance’s final recommendations to 
tackle AMR in a global way.

The magnitude of the problem is now 
accepted.  Research estimates that, by 
2050, 10 million lives a year and a cumula-
tive $100 trillion of economic output are at 
risk due to the rise of drug-resistant infec-
tions if solutions are not found now to 
slow this down.  Even today, 700,000 peo-
ple die of resistant infections every year. 

Antibiotics are a special category 
of antimicrobial drugs that underpin 
modern medicine.  If they lose their 
effectiveness, key medical procedures 
could become too dangerous to per-

form. These include gut surgery, cae-
sarean sections and joint replacements, 
as well as treatments that depress the 
immune system, such as chemotherapy 
for cancer.  Most of the direct and much 
of the indirect impact of AMR will fall 
on low and middle-income countries.

It does not have to be this way, says the 
Review.  It is in policy makers’ and gov-
ernments’ hands to take steps to change 
this situation and the report makes a 
series of recommendations to address 
the challenge.
�����������������������	�����
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Call for action on ‘devastating problem’ of antimicrobial resistance

Two specialist hi-tech facilities developed 
by the UK Atomic Energy Authority 
(UKAEA) have been formally opened at 
the Culham Science Centre in Oxfordshire.

RACE (Remote Applications in Chal-
lenging Environments) is a robotics test 
centre for UK industry. Robotics is one of 
the Government’s ‘eight great technologies’ 
for growth.  RACE applies knowledge in 
robotics developed over two decades at the 
Joint European Torus (JET) fusion exper-
iment at Culham, so companies in other 
areas, such as space, deep sea, nuclear, con-
struction and autonomous vehicles, can 
benefit.  RACE has already helped British 
firms secure £100 million in contracts.

The Materials Research Facility (MRF) 
is a laboratory for scientists designing the 
nuclear power stations of the future – both 

fission and fusion.  MRF is a key part of the 
Government-backed National Nuclear 
User Facility which aims to improve the 
UK’s nuclear research base and long-term 
options for generating low-carbon energy.

Funding for Oxford Advanced Skills 
has also been announced.  This is a new 
apprentice training facility for Oxford-
shire hi-tech businesses, also to be locat-
ed at Culham.  Oxford Advanced Skills 
is a partnership between UKAEA and 
training providers JTL – it will train 150 
engineering apprentices per year when 
completed in 2019 and aims to address the 
skills shortage which threatens Oxford-
shire’s booming technology sector.

RACE and MRF are UKAEA’s first 
new research facilities at Culham for over 
30 years.

People living in the cities of Birmingham, 
Bristol, Leeds, Newcastle & Gateshead 
and York will benefit from a new research 
and innovation initiative to help improve 
their cities’ health, wellbeing and 
prosperity as they face up to challenges 
of modern urban living.

Phase one of the Urban Living Part-
nership, a first-of-its-kind investment by 
the seven UK Research Councils and the 
Government’s innovation agency, Inno-
vate UK, brings citizens together with 
university researchers, local authorities 
and over 70 partners from business and 

the third sector, in five multidisciplinary 
pilot initiatives aimed at rewriting the 
blueprint for the evolution of city living.

The Urban Living Partnership brings 
together a body of expertise across over 
20 disciplines including civil engineer-
ing, computer science, planning, psy-
chology, management, arts and human-
ities, the creative industries and health 
sciences.

Partners to the first phase of the ini-
tiative include: IBM UK, Arup, Atkins 
Global, the Environment Agency, Natural 
England and the Future Cities Catapult.

New facilities at Culham Science Centre

A joined-up approach to urban living

Royal Society 
launches GM guide
The Royal Society has launched GM 
Plants: questions and answers, a fact-based 
Q&A-style guide to answer questions that 
the UK public have about genetically 
modified (GM) crops.  The online book-
let is accompanied by an animation 
explaining the basic science of GM, 
compared to conventional plant breeding.

An extensive study published in May by 
the National Academies of Sciences, Engi-
neering, and Medicine in the USA found 
no evidence of risks to human health or 
the environment from GM crops.

The World Bank says that the world 
needs to produce at least 50% more food 
by 2050 to keep up with population 
growth.  As part of the debate about what 
kind of agriculture and food systems can 
provide the food that we need, the Royal 
Society has drawn on the expertise of its 
Fellows and other authorities in plant 
science to summarise the scientific and 
technological evidence about GM. 

In the UK half of the population do 
not feel well informed about genetically 
modified crops and a further 6% have 
never heard of them.

To identify the topics people most 
wanted to know about, Ipsos MORI car-
ried out a series of focus group discus-
sions around the UK, the result of which 
was a set of 18 priority questions.
�������������������������������������
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EDITORIAL
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In defence of doubt

This theme might seem unusual for a scien-
tist concerned with the way sciences � and 
indeed all academic disciplines � can lead 

to the advancement of knowledge.  It might be 
imagined that academics should be arguing to 
reduce doubt rather than defend it.  My intent is 
to argue that doubt should be encouraged.  It is a 
critical step in the progress of knowledge, partic-
ularly scientific knowledge.  A recognition of the 
significance of doubt is important for the pursuit 
of science, for interactions between science and 
society, and for that matter for society as a whole.  

��������������
My starting point is the 11th century French 
monastic scholar Peter Abelard, who identified 
doubt as a crucial step in the pursuit of truth when 
he stated that: �By doubting we come to inquiry, 
and through inquiry we perceive truth.�  What 
Abelard meant was the need to recognise that all 
is not known with certainty about the world.  
Doubting embraces a sceptical approach, chal-
lenging the views of established opinions and 
authorities about knowledge and understanding.  
Indeed, doubt together with curiosity form the 
mainsprings of the pursuit of knowledge.  

Maintaining a sceptical approach during 
inquiry also leads to an absolute respect for obser-
vation, experiment and consistency in results.  It 
underpins the need to develop ideas that can be 
tested and which are therefore capable of refuta-
tion.  All of these are core attributes of science. 

����������
This focus on doubt and scepticism contrasts 
with views of the world which emphasise ideolo-
gies, faith and beliefs, since these do not depend 
on empirical support derived from direct evi-
dence or proof, but rather depend on testimony 
or�authority, and so some consider doubt of 
 little�value or even as a weakness.  

An obvious example, less of an issue in the 
UK but important in the USA and Muslim coun-
tries, is the promotion of creationism as an 
explanation for the diversity of life.  Creationism 
essentially depends upon received authority for 
its support and therefore is not subject to doubt 
or refutation, both of which are central to scien-
tific enquiry.  

Doubts can also become marginalised when 
grand ideologies are too zealously embraced, 

becoming excessively self-referential and incapa-
ble of refutation.  Two examples of ideologies 
which many have argued suffer these problems 
are Marxism and Freudianism.  Ideologies such as 
these, as well as other more faith-based thinking, 
have and will continue to provide important 
insights, but when they are used as the only prism 
through which the world should be observed and 
understood, then intellectual impoverishment is 
generally the outcome.  

Doubt also encourages both a diversity of 
ideas and a healthy sceptical approach, which 
helps test the validity of those ideas � a surer way 
to arrive at reliable knowledge.

������������������
Doubt and scepticism are crucial for scientific 
enquiry, but that is not how society always views 
science.  The great ideas of science have usually 
been subject to prolonged investigation and test-
ing and, having survived such intense interroga-
tion, they become accepted as highly reliable 
explanations for the world around us.  This is how 
we teach science at school and how we scientists 
often portray science in the media, encouraging 
society to view science as always dealing in cer-
tain knowledge.  

Long-standing and well-tested ideas of sci-
ence should have a high status for reliability, but 
this does not always apply to many of the prob-
lems of science under current investigation, 
problems in which society often has great inter-
est.  Good examples are biomedical problems, 
such as the causes, treatment and prevention of 
disease, the genetic basis of behaviour, and the 
influence of diet and pollution on health.  Fre-
quently research in these areas falls into the cate-
gory of tentative knowledge, but such hesitant 
understanding is thought to be unsatisfactory 
when society and its leaders are seeking, quite 
understandably, greater certainty.  

A frequently occurring example is whether a 
newly-discovered infectious agent � a virus, a 
bacterium or a parasite � will cause a major 
human pandemic, a question which most scien-
tists working in this area often find very difficult 
to answer at early stages of disease outbreak.  Yet 
clear advice about whether this is likely or not is 
of great importance to governments and the 
 public, who are wrestling with how to manage a 
potential major threat to public health.

Sir Paul Nurse FRS FMedSci 
is a geneticist and cell 
biologist who has worked 
on how cell reproduction is 
controlled.  He is Director of 
the Francis Crick Institute 
in London, and has served 
as President of the Royal 
Society, Chief Executive of 
Cancer Research UK and 
President of Rockefeller 
University.  He shared 
the 2001 Nobel Prize in 
Physiology or Medicine.

Paul Nurse



fst journal  w w w.foundation.org.uk� June 2016, Volume 21(8)�5

EDITORIAL

������������
This disconnection between the need and desire 
for sure knowledge on the one hand, and uncer-
tain scientific understanding on the other, is a 
major cause of problems in interactions between 
science and society.  Society looks for certainties 
and believes science can usually provide them, 
while science can be in a state of tentative knowl-
edge which cannot always provide the certainties 
required in the timeframe within which they are 
needed.  The problem is exacerbated when 
less-scrupulous political leaders or ideologists 
shelter behind poor science or criticise high qual-
ity science when trying to bolster a particular 
political or ideological opinion, or when attempt-
ing to support specific commercial activities.  

As an example of the latter, take those who deny 
the evidence of climate change by arguing that the 
majority of climate scientists should be ignored, 
when the real motives of such denialists are per-
haps more to do with promoting libertarian ideol-
ogy or with protecting specific commercial inter-
ests.  I believe that the future will judge this debate 
in much the same way as we now view the tobacco 
industry�s denial that smoking causes cancer.

How can this mismatch between what society 
expects and what science can deliver be dealt 
with?  I would argue that the way forward is to 
encourage effective public dialogue, openness, 
and honesty.  This requires: a willingness of 
engaged scientists to talk with, and listen to, the 
public about the issues; an openness to explain 
the true nature of scientific inquiry and the 
knowledge it produces (which can range from 
understanding of great reliability to explanations 
which are far more tentative); and an honesty to 
admit when we are in doubt and cannot provide 
the clarity required.  

This last point can be a real issue with the cov-
erage of science in the media, where the wish to 
provide differing views and perhaps, less laud-
ably, the entertainment of promoting a confron-
tation between individuals at polar opposites, can 
lead to the excessive exposure of fallacious ideas, 
held and presented by zealous individuals who 
lack both doubt and also any significant  scientific 
support for their positions.

���������������������
����������
I want to take my defence of doubt one step 
 further, to the healthy functioning of society on a 
more global scale.  Real dangers threaten the 
world when those with intolerant fundamentalist 
religious or ideological beliefs come to political 
power or have too much influence on those in 
political power.  Their lack of doubt leads them to 
believe that they are always in the right,  producing 

groups, governments and regimes which do not 
listen to the opinions of others, which are not 
interested in dialogue, and which turn all too 
readily to violent interventions to impose their 
orthodoxies on others.  

We are in real need of greater doubt in today�s 
world, not only for the advancement of knowledge 
and its effective use for the benefit of humanity, 
but also to make the world a safer place.

Francis Bacon, the seventeenth century 
English architect of the scientific revolution, elo-
quently summed up this argument when he wrote 
in The Advancement of Learning: �If a man will 
begin with certainties, he shall end in doubts; but 
if he will be content to begin with doubts, he shall 
end in certainties.�

I commend this passage to us all.   �

�By doubting we come to inquiry, and  
through inquiry we perceive truth.�
Peter Abelard
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In the lead-up to the UK referendum on continued membership of the European Union, the 
Foundation�for�Science and Technology held a meeting on 3 May 2016 looking at the pros and cons of 

membership for�UK�research programmes.

Collaboration: a better way to 
nurture science

The life of the mind should have little or 
nothing to do with customs unions � and 
that is what the European Union in its 

various forms since 1952 has been and will 
remain.  For free trade comes no freer than the 
global intellectual trade in ideas and research.  A 
free trade of the mind is something we can all sign 
up to, wherever we stand on the Great European 
Debate currently gnawing at the vitals of the Brit-
ish body politic.  This free trade of the mind 
should never be combined or confined by anyone 
be they politician, bureaucrat or priest.  There can 
be no tariff on thought, it is borderless.

The UK was a very considerable player in the 
worlds of research, science, technology, the arts 
and humanities before we joined what was then 
the European Economic Community (EEC) in 
January 1973.  It will still remain so in 2018 if next 
month�s referendum requires the UK to leave the 
EU and the timetable for ejection prescribed by 
the Lisbon Treaty is achieved.

As a country we have always �thought heavier 
than our weight� in the world since at least the sev-
enteenth century and I am confident we will con-
tinue to do so, whatever the British people reveal 
as their collective wisdom when the voting result 
is announced in Manchester on Friday 24 June.  
The reasons for our global prowess in the little-
grey-cells department � our �cultural world ser-
vice�, as Melvyn Bragg describes it � are multiple 
and I am pleased to say the British Academy will 
soon be mounting a study of the ingredients with 
the encouragement of the House of Lords Select 
Committee on Science and Technology.

All that having been said, research needs fruc-
tifying institutions and funding streams to irri-
gate the life of the mind, both at the national and 
international levels.  It is my belief that our 
43-year membership of the European Communi-
ty has, on balance, been positive to this end.  

It is, though, impossible to demonstrate such 
an�assertion.  After all, in January 1973 we could 
not have set up a control group of universities and 

research labs that would not be eligible for EEC 
 largesse.  Nor could we have set aside, say Warwick-
shire, from our EEC membership to see if it flour-
ished more or less than other parts of the UK.

From the evidence sessions of the Lords Com-
mittee in pursuit of its inquiry into �EU Member-
ship and UK Science�1, I acquired impressions 
that had not dawned on me before.  For example, 
it strikes me that this aspect of our 43-year old 
relationship with Europe has been the least jagged 
of all the linkages which, taken together, amount 
to a formidable emotional deficit with the Euro-
pean Community (which will likely endure even 
if we vote to remain).  

UK not involved at the start
This is partly because we did not invent this 
 phenomenon.  The Coal and Steel Community in 
the early 1950s came not from a UK view of the 
world but out of the minds of clever, Catholic, 
left-wing, French bureaucrats: most Brits have a 
problem with at least three of those five character-
istics (though I am not among them)!

If the UK had invented post-war European 
integration it would be so very different � all run 
by a tiny secretariat from a small office located in 
an area of high unemployment producing about 
three letters a year saying: �Would you mind 
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Peter Hennessy

�  UK has always �thought heavier than its weight�.
�  It is not possible to scientifically test the 

assertion that membership of the EU has been 
better or worse than existence outside.

�  If the UK had engaged after the war, �Europe� 
would look quite different.

�  Certain aspects of EU scientific policy need to 
be addressed.

�  The UK may have a real opportunity to provide 
leadership.

SUMMARY
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awfully doing a bit more on free trade here, here 
and here, but only if you�ve got time.�

For we are not a �Directives� people.  If we had 
shaped the Community there would probably 
have been no science or R&D element in it at all. 
Yet that feature exists.  It matters.  It is, as the 
Select Committee says, �a major component of 
the UK�s membership of the EU.  Nearly one fifth 
(18.3%) of EU funding to the UK is spent on 
research and development.�

As that great man Michael Caine might put it: 
not many people know that.  The science and 
R&D element is not � and will not become � a 
make-or-break issue in the great European 
debate.  In fact, it will be barely a squeak amidst 
the great cacophony of claim and counter-claim 
that assails us.

There would, I believe, be a loss to the UK on 
this front if we leave.  It was put to the Commit-
tee that the EU funding stream is the equivalent 
to an extra Research Council for the UK.  We 
might also lose some of the human flows into 
and out of our labs which the free movement of 
people with the EU permits; and this in an era 
where increasingly the prizes go to internation-
al and collaborative projects.

Switzerland does not offer a happy exemplar, 
for example.  Among the witnesses we heard, 
 Professor Siegfried Russwurm, Chief Technology 
Officer of Siemens, and Professor Philippe 
Moreillon, Vice Rector for Research and Interna-
tional Relations at the University of Lausanne, 
were especially eloquent.

The experience of Switzerland
Switzerland, a country which, quite rightly, prizes 
its science base and prides itself on thinking 
heavier than its weight in the world, is not an 
exact guide to how UK scientific and R&D life 
might be if we leave.  It cannot be: we are very 
different countries however you look at it.

But how Switzerland has fared as an �Associ-
ated Country� with the EU is instructive.  Along 
with a dozen other non-EU countries it partici-
pates in the funding schemes of the EU Frame-
work Programme and puts money into the EU 
Budget.  Yet such countries lack the level of 
influence within decision-making processes 
and advisory panels that EU members enjoy.  
These countries do, however, commit to free-
dom of movement of people.  However, when in 
2014 Switzerland narrowly voted to restrict free-
dom of movement in a referendum, it was sus-
pended from access to what was then called the 
EU�s Horizon 2020 programme � which plainly 
hurt its research efforts.

Professor Moreillon in his evidence to the 

Select Committee was eloquent on the limits to 
the Swiss position: �When we became an Associ-
ate, it was much, much easier, of course, but we 
are still not sitting at the decision table or on the 
consultative committees where the decisions are 
made.  We have a number of ways to interact, such 
as through university associations.  We are still on 
the corridor, but at least we are part of the whole 
programme.�

The implication is that, if the UK leaves, it will 
become a corridor nation.  We might be prouder, 
sturdier and more independent if we depart from 
the EU, but we will very likely be poorer in terms 
of science and R&D funding.

There are, however, a number of unsatisfac-
tory elements within the existing scientific rela-
tionship which the Select Committee inquiry 
illuminated.  It is not all an �ode to joy� to allude to 
the EU�s signature hymn.

Harmonisation and EU regulations can bite 
into that prime principle of intellectual free trade 
with which I began.  For example, we concluded 
that in the area of genetic modification and clini-
cal trials, UK business and research were placed 
at a disadvantage compared to non-EU competi-
tors because of EU regulations.

And on the business front, compared to the 
universities, UK companies have not proved 
adept at siphoning off EU science and R&D 
 funding.  Businesses, unlike the universities and 
the Learned Societies, were reluctant to give 
 evidence to the Select Committee � which is a pity 
as well as a bit of a mystery to me.  

We did, however, pick up an impression that 
excessive EU bureaucracy and a low-level of 
 support from Government (especially compared 
to Germany) were at work here � plus the fact that 
structural EU funding tends to go more to poorer 
EU members rather than those with more mature 
economies.

A genuine possibility?
So, there is a �can do better� theme within the 
wider picture of our relationship with the EU on 
the science and R&D front.  Yet, perhaps a genu-
ine possibility exists here.

If we remain, how about the UK Government 
crafting an initiative on this terrain?  More money 
for science and R&D as a proportion of the EU 
Budget as a whole.  An attack on bureaucracy.  A 
serious look at those regulations that restrict 
research in certain areas.

We might be prouder and more independent if we 
depart from the EU, but we will very likely be poorer 
in terms of science and R&D funding.
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Such an initiative would have an attractive air 
of novelty � even of shock � about it.  Because, to 
borrow from P.G.Wodehouse, if you work in the 
Commission, it is easy to distinguish between a 
ray of sunshine and a British Prime Minister bear-
ing a grievance.

An obvious � but important � final thought.  
Towards the end of the Second World War, the 
great Labour politician and orator, Nye Bevan, 
took on the gloom-mongers about Britain�s post-
war economic prospects.  �This island,� he said �is 

almost made of coal and surrounded by fish.�  In 
other words, how can we be poor?  Well, we know 
what happened to our cod and to our great indus-
try based on �black gold�.

In modern Nye Bevan terms, our one, fixed 
national capital asset is our collective cluster of little 
grey cells.  We must nurture them, feed them with 
both love and money and bring in the best from the 
four corners of the earth to stimulate them! �

1. www.parliament.uk/hlscience

British science should look 
outwards to the world

I am enthusiastically in favour of international 
collaboration, international funding and 
international organisation in science.  I love 

the way science is a global activity, that every time 
you go to a lab you meet people who originated 
everywhere and anywhere, yet all speak the same 
language, by which I mean reason, a love of evi-
dence and a passion for truth. 

Discovery and invention are collective process-
es that happen in networks, not in ivory towers.  
They arise in conversation, not in isolation.

Britain has traditionally been a welcoming 
country for scientists and I want it to be even 
more so in the future (our labs have more diversi-
ty than Premier League teams).  We must get the 
best and the brightest wherever they come from, 
mix them together and generate results.  That way 
we will promote economic growth and � even 
more important � generate knowledge.

Consider the career of Britain�s greatest 20th 
century scientist, born 100 years ago: Francis 
Crick.  His main collaborators were Kreisel, Perutz, 
Watson, Brenner and Koch � not one of them Brit-
ish.  The only Brit he collaborated with at length 
was Leslie Orgel, who was based in California.

European science programmes
So while international collaboration is vital, the 
question is whether our place within the EU 
aids�that process or not.  I believe membership 
does not help British science and technology 
overall, and may actually be a hindrance.

Now, until recently, I was under the impres-
sion that the main EU science programmes 
(Framework Programme 7 and Horizon 2020) 

were only accessible to member states. I thought 
that if we left the EU we would lose access to those 
programmes, which provide 3% of our R&D 
 budget.  Then it dawned on me that Switzerland, 
Norway and Iceland were in these programmes 
too � and indeed Israel, Tunisia and Turkey.

Altogether, 15 countries in the EU science 
funding programmes are not member states.  The 
three countries with the greatest funding per head 
of population from Horizon 2020 � Iceland, 
 Norway and Switzerland � are not members (the 
country with the most project coordinators per 
head of population is Iceland).

The idea that we have to be in the EU to be part 
of this programme is a myth, an urban legend.  
Everyone pays money in to get money out; these 
are simply membership clubs.

The same is true of the main scientific collab-
orations. The European Molecular Biology 
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Matt Ridley

�  Science succeeds best in the context of 
international collaboration.

�  Brussels does not have a good record of 
supporting science.

�  Focussing on regional markets instead of global 
ones makes no sense today.

�  Free movement of scientists and technologists 
is at threat if we remain.

�  At present, less-qualified EU citizens have 
greater immigration rights than better-qualified 
people from other parts of the world.

SUMMARY
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If science policy is 
left�to the European 
Parliament, a hotbed 
of anti-scientific 
gullibility and big 
business lobbying, 
then science will be 
set back.

Organisation, the European Space Agency, 
EUMETSAT � these are pan-European projects, 
not EU ventures.

The particle accelerator at CERN actually strad-
dles the border between an EU and a non-EU 
country.  The Higgs bosons do not have to show 
their passports or pay tariffs as they pass.  In fact, 
CERN gets less than 2% of its budget from the EU.

So when people refer to �Europe� do they mean 
the EU, the European Economic Area (EEA), the 
European Research Area or simply the Continent? 

Political interference
At one point in the recent Select Committee 
Inquiry, we interviewed witnesses from different 
programmes: EMBO, ITER, and the LERU. All 
three of them have non-EU members.

I was told that non-EU countries can have 
European money, join European organisations, 
and coordinate European projects, but they 
 cannot set policy.  Really? Why?

I was told it was because these countries are 
not represented on the Commission or in the 
European Parliament.  Does that mean the Euro-
pean Parliament or the Commission is deciding 
how the money gets spent in Horizon 2020, in 
EMBO, in CERN, in the European Space Agency?  
If so, that�s a scandal. In Britain we have the 
 Haldane Principle which holds that scientists set 
their own priorities.  Is that principle abandoned 
at the European level?  If so, I am really worried.

Brussels has significantly affected British sci-
ence.  There was the Clinical Trials Directive, 
which destroyed clinical trials in this country 
and, according to Morris Brown of Cambridge 
University, �threatened patients� lives�.  We used 
to have 12% of world clinical trials, but we now 
have 1%.  The Directive was eventually reformed 
so it was more reasonable, but that took 10 years 
and the clinical trials industry had long since fled 
to India and elsewhere by then.

There was the Data Protection Directive, 
which made many kinds of research much harder 
here than on other continents.  There was the 
Deliberate Release Directive, which has killed off 
this country�s leading role in agricultural biotech.  
True, homegrown green fanatics started it, led by 
lords in white boiler suits.  Yet ask scientists what 
is holding their efforts back now and they will say 
that the EU approval process for releasing GM 
crops or GM insects is so cumbersome, so uncer-
tain and so unscientific, that most of them have 
given up even applying. 

And now there is the Tobacco Products Direc-
tive, which contains a disastrous own-goal for 
public health, making it harder for smokers to 
quit by taking up vaping.  

How has this happened?  Well, big pharma-
ceutical companies lobbied hard in Brussels in 
favour of their prescription-medicine alterna-
tives, patches and gums.  Subsidised tobacco 
growers and the tobacco industry lobbied hard to 
have vaping devices included in a tobacco direc-
tive, even though they are not tobacco products.

Some 15 years ago, diesel car makers success-
fully lobbied for the European Commission to 
favour diesel cars as a way of cutting CO2 emis-
sions, with the result that particulate and NOx 
emissions are far worse than they could be � 
resulting in thousands of unnecessary deaths.

Homeopaths have successfully lobbied Brus-
sels to be excused from the need to prove their 
medicines are efficacious. 

Big green pressure groups have lobbied the 
Commission to get neonicotinoid pesticides 
banned, despite clear scientific evidence that 
they are less of a risk to bees than the alterna-
tives.  Greens lobbied the Parliament recently to 
get Roundup herbicide banned, despite clear 
scientific evidence that it is one-tenth as car-
cinogenic as coffee.

If science policy is left to the European Parlia-
ment, a hotbed of anti-scientific gullibility and big 
business lobbying, then science will be set back.

Our witnesses mostly agreed with me on this.  
They said the Parliament is often anti-scientific.  
They added that the Commission�s interpretation 
of the precautionary principle is stifling innova-
tion by holding the new to a higher standard than 
the old, while ignoring the potential benefits of 
innovation by focussing only on the hazard.

Brussels is not very good at evidence-based 
policy making, but it is great at policy-based 
 evidence making.  The centralised, top-down, 
lobby-ready nature of the European system is one 

Straddling borders: the particle accelerator at CERN runs under both 
France and Switzerland and gets less than 2% of its budget from the EU
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