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“Science is more essential for our prosperity, our security, our health, our environment and our quality
of life than it has ever been before,” declared the US president, Barack Obama, in April 2009, building
on hisinauguration pledge to “restore science to its rightful place”, despite the economic crisis.

The recognition that science is at the core of today’s world is gaining ground after a period of
scepticismin both the US and Europe about the impact of new technologies such as genetically
modified (GM) crops and stem cell research. But although it is clear that fundamental research is
needed to develop innovative approaches to the challenges of the 21st century, scientists rely on
technology-developing companies to translate those approaches into marketable solutions. Scientists
also rely on scientifically aware policymakers to create the right regulatory and support framework,
and on an enlightened general public to accept the technology as an integral part of their lives.

Science is crucial to solving the challenges of today’s world, but it will be incapable of doing so
without effective and dynamic co-operation with both business and government. So what is the state
of dialogue between the partners and how can collaboration be improved?

Science and business: getting from lab to market

Thereis always going to be a gap between science and business, with one side focusing primarily

on fundamental research to increase our knowledge of the world and the other on applied research
designed to bring commercial returns. The transfer of ideas between scientificinstitutions and
companies has improved in recent years, according to Mario Cervantes, senior economist at the
OECD’s Directorate for Science, Technology and Industry. But some fear that the pressure to focus

on commercially relevant science is leaving the blue-sky thinkers without funding. “You can’t plan
breakthroughs,” says Dr Marcus du Sautoy, Charles Simonyi Professor for the Public Understanding of
Science at Oxford University. “All great technologies depend on non-ulterior motives.”

There have been three major areas of improvement in knowledge transfer. The first was the
development of science parks, or clusters of new technology-based industry, around universities and
research institutes. These started in Silicon Valley in the 1950s and began springing up in Europein
the 1960s and 1970s, with the Cambridge Science Parkin the UK, Sophia Antipolis in France and the
Martinsried Campusin Germany. Butin recent years, local governments have become much more
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active about encouraging their creation and universities far more receptive to participating. The US

still leads the way with 140 science parks, but Europe and Asia have created dozens too. Such clusters

give scientificinstitutions a way of cashing in on their research, attracting companies that are chasing
high-calibre staff and financiers seeking seed investments.
The second development was the creation of institutions designed to facilitate the

commercialisation of scientific research. The UK’s National Endowment for Science, Technology and

the Arts (NESTA) provides academic scientists with a conduit to multinational companies and outside

equity. Its programme with Procter & Gamble, for example, vets scientists” work for commercial

potential, and there are several examples of successful launches as a result. Vital to the success of this

initiative has been the recognition that scientists do not risk losing the rights to their work if they

submit it to a company, thus removing the fear that their patents are bought up to remove potential

competition from the market. In Germany, Max Planck Innovation was set up in 1970 specifically to

encourage technology transfer, with new and more specialised centres springing up more recently.

The third big change has come from companies themselves, which have recognised the need to

broaden their research base, sharing their intellectual property (IP) with outside researchers, rather

than relying exclusively on internal research and development (R&D) departments. Over the past few

years, large technology-intensive companies have set up “IP-scouting” centres at universities and

research institutes worldwide, to encourage and facilitate links with researchers. Some have also set

up technology-to-business accelerators, which identify and finance start-ups for attractive projects,

creating agile small businesses that can be spunin to large companies later or operate as partners.

Openinnovation still makes up a very small proportion of corporate research budgets, but opening the
doors to collaboration and new ways of handling IP s still a major step for most companies.

Forward-thinking technologies

Problems remain, however, at all levels. The big challenge for companies, notes Mr Cervantes of the

OECD, is to focus more on commissioning forward-thinking technologies rather than applications.

This s starting to happen in new technology areas with obvious commercial potential, such as carbon

capture or biotech, but needs to become more widespread in more traditional areas, for examplein

Thinking the unthinkable

Business funding, even whenitis long term, tends
to favour cumulative innovation, based on what

is known to be possible, rather than encouraging
unexpected but significant breakthroughs. These
are not only impossible to plan, but they can also
disrupt business by destroying the market for
existing products. Yet it is precisely the capacity to
shift paradigms that makes scientific breakthroughs
so crucial to solving the challenges of the 21st

century—and to creating the most competitive
technology for those companies that are quick
enough to develop it. One case in point is the vaccine
for girls to prevent the development of cervical
cancer. When research began into the connection
between human papillomavirus and cervical cancer,
it was seen as something of a joke. Now, the scientist
who discovered the connection has won a Nobel prize
and launched a new branch of cancer research, which
could save millions of lives, a few companies have a
new blockbuster drug in their portfolio—and smear
tests will gradually disappear.
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the automotive industry. Sadly, the economic crisis is already squeezing corporate budgets for more
fundamental research. HP Labs in the UK, for example, which is well known for its support of pure
research, especially in quantum physics, recently cut one-half of its workforce, and is refocusing

on research with a more direct route to market. This will benefit the bottom line now, but not the
development of new technologies in the future.

Public fundingis needed to overcome the mismatch between the corporate drive for cost-efficiency
and the need to support longer-term basic research. To make sure it fills the gap, however, itis
important to understand clearly what companies already finance well and what governments need to
focus on. Over the past 20 years, companies’ research focus has tended to shift away from a donor role
in research to a more efficient model, where longer-term research is only pursued if there is a clear
business case. According to Dr Natascha Eckert, who is responsible for co-operation with universities at
Siemens, the real difference between business R&D and basic science research is the motivation rather
than the time-frame. “We always have a clear goal when we start. We have to ask for whom and what

it’s good for,” she says. “In basic research, gaining knowledge is a sufficient target—it’s equally valid We need incentives

whether the theory is verified or falsified.” for more problem-
The need for research that is not solely goal-oriented leaves a clear gap for public funding, but oriented researchin

in most countries in recent years business funding has tended to replace rather than supplement the publicinterest.

government resources, and the allocation of public funds itself often focuses very heavily on
commercially relevant outcomes, which are easier to justify within electoral cycles than blue-sky
research. A new trend is towards broader, and longer-term, public-private partnerships such as
the Systems of Innovation and Research Networks in France and the Co-operative Research Centres
programme in Australia. These are funded jointly by the publicand private sector and can help to
channel government money into technology development, balancing the drying up of venture and
seed capital with the financial crunch.

Scientists too need to adapt to a changing world. On the one hand, they need to be incentivised to
produce good-quality research with commercial potential. In the US, universities already tend to think
in terms of dollars, patents and start-ups, and this process is well advanced in the UK too. In Germany,
scientists tend to pride themselves first and foremost on academic prizes and citations, but a more
market-oriented focus is also visible.

On the other hand, maybe the real need now is not that science becomes more commercialised, but
thatit focuses on tackling the challenges of the 21st century. “The measure of success should not only
be patents, but should also serve public values, such as the environment, clean water, safe cities and so
on,” says Dr Andreas Trepte of the Max Planck Society. “We need incentives for more problem-oriented
researchin the publicinterest.”

Towards a genuine politics of science

Why does the public embrace some innovations, such as iPhones and even nanotechnology face
creams, while others, for example GM crops or stem cell research, are so controversial?

There is no simple recipe for taking innovations from lab to market with public support, but
scientists, policymakers and companies have learnt three big lessons from the controversies over
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science and technology at the turn of the millennium. First, itis vital to make a real effort to engage
the public from the beginning. One example is the debacle over GM crops in Europe, where the
technology was launched commercially without much discussion. In a democratic world, where there
is a deeply rooted scepticism towards governments and big business, and where the power and focus
of non-governmental organisations (NGOs) is rising, just saying everything is fine was clearly not
enough. The public, presented with a fait accompli, rejected it outright.

Second, the discussion needs to address the broader issues raised by a new technology, notjust the
question of whether it is safe. This is especially the case where a technology raises deeper concerns
about power, authority and control. In the GM debate, public concerns in Europe were as much about
big questions such as the role of large corporate interests, the ownership of the food chain and the
future of small-scale agriculture, as about safety. In the UK, by contrast, the debate around stem
cell research, another controversial topic, was far broader. “There was a genuine openness to debate
honestly with those who objected,” says James Wilsdon, director of the Science Policy Centre at the
Royal Society. “It opened the way for public support to come behind the science.” In Germany, the
debate was more polarised, making it far more difficult for the public to embrace stem cell research.

The third lesson is that policymakers and the public need to understand far more about science and
the scientific process if they are to engage in a genuine dialogue about the real implications of new
technologies. “If you don't understand the science, you are more likely to go for hysterical responses,”
confirms Dr du Sautoy of Oxford University. “People want simple answers, but they misunderstand what
it means to talk about scientific risk. Science is the only way to understand what will happen in the
future before we do it. But we have to say when we don’t know or that it could go one way or another.”

Debating options and risks

The politics of science is stillin its infancy. Governments still tend to use science as an authority

to shore up positions, rather than encouraging a genuine debate about policy options and risks,
recognising that new technologies not only solve problems but also create new ones. “The debate is
still very black and white,” says Dr Wilsdon. “We are either pro-science or anti-science; technology is
good or bad. But we need to shift to a more textured debate. When is technology good, and when is it
bad? How and when do we focus on risks? Where should we allocate scarce public resources?”

Engaging the public has become a new responsibility for scientists. Whereas in the past scientists
largely communicated about their work with peers, now there is a consensus emerging that talking to,
and writing for, a general audience are ways of extending their licence to operate. This can be seenin
the outpouring of popular science books and TV programmes that aim to explain new research findings
in layman’s terms. Another example is Max Planck Society’s Science Express, an exhibition train that
winds its way around the world, explaining how science will shape the future, and bringing together
the general public, policymakers, business people and scientists to discuss the implications.

But these dynamics will change along with the emergence of new scientific innovations. Some of
the geo-engineering possibilities raised recently by Mr Obama’s scientific advisers, John Holdren
and Stephen Chu, which range from white-washing roofs to seeding clouds and ploughing carbon
dioxide into the oceans, show clearly that thereis plenty of room for controversy. “You can already
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The public’s view of science and scientists varies energies. In the biomedical sphere too, people are

across disciplines. There are still big reservoirs of used to pharmaceuticals and therefore tend to be

hostility in the area of agricultural biotech, where relatively favourable towards the use of genomics
scientists are still reeling from the GM scare. Inthe  in healthcare, and the personalisation of medicine
field of climate change, however, scientists are held  thatit will bring.

see the battle lines being drawn by NGOs,” comments Dr Wilsdon of the Royal Society. “It has all the
ingredients: wacky-sounding proposals from scientists, lots of uncertainty and technological fixes
where we know we need social and political change.” Building consensus around which technologies
make sense will require a broader and more open debate about policy options. In healthcare too
there are battles brewing. Molecular medicine will not only allow more tailored treatments for
individuals, but it will also open up a minefield of ethicalissues around enhancement medicine and
synthetic life.

Policymakers’ tasks

Ifthe debate about these issues is to be constructive, not only scientists will need to engage with the
publicand NGOs. Policymakers also have a key role to play in two different aspects. First, they need

to provide a proactive regulatory framework that directly addresses the risks of new technologies.

One example is nanotechnology, which is gradually being incorporated into everyday products from
cosmetics to clothes and buildings. The discussion among scientists has been open, focusing not only
on the opportunities but also on the potential risks. But applications are still regulated with voluntary
codes, and remarkably little money is spent on understanding or monitoring the real risks.

Second, policymakers need to ensure there is a balanced discussion around the policy options
raised by new technologies, not an attempt to use scientists to bolster their own agenda. That would
downgrade the credibility of scientists and reduce public trust. Pumping money into science to boost
the economy or save the planet raises expectations and questions that require an open dialogue
among all participants: science, business and politics.

Science, business and social benefitin a globalised world

Until recently, R&D was mostly a national phenomenon. Governments funded research at home,
boosting the competitiveness of national companies, which developed the technology into products,
made at home by the taxpayers who paid for the initial research. That virtuous cycle no longer holds.
While public funding and research institutions are still national, R&D often ends up turninginto jobs
in cheaper locations—and increasingly the R&D itself is shifting to places like China and India, where
markets are huge and engineers plentiful and cheap.

Furthermore, the problems that need to be solved are on a global scale, throwing up a whole new
set of questions. For example, new technologies must be developd and implemented in order to tackle
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climate changein every area from energy and cars to green buildings. How are governments to be
encouraged to pool public funding of research globally, when taxpayers want to see national results in
terms of more profitable companies and stable jobs? And how are businesses to be encouraged to fund
R&D, while also committing to transfer state-of-the-art technologies to emerging markets?

Tackling the challenges of the 21st century requires searching for a new balance between global
and national needs, between the commercial and social benefits of technology, and between the
risks of pursuing technology and the risks of inaction. As the world starts to engage fully in the fight
against climate change, develops solutions to the challenge of relentless urbanisation and focuses on
improving healthcare, the complex debate over the right relationship between science, business and
politics will gain a new dimension.

6 © The Economist Intelligence Unit Limited 2009



GENEVA

Boulevard des Tranchees 16
1206 Geneva

Switzerland

Tel: +41 22 566 24 70
E-mail: geneva@eiu.com

LONDON

25 St James’s Street
London, SW1A 1HG
United Kingdom

Tel: +44 20 7830 7000
E-mail: london@eiu.com

FRANKFURT

Bockenheimer Landstrasse 51-53
60325 Frankfurt am Main
Germany

Tel: +49 69 7171 880

E-mail: frankfurt@eiu.com

PARIS

6 rue Paul Baudry
Paris, 75008

France

Tel: +33 15393 6600
E-mail: paris@eiu.com

DUBAI

PO Box 450056

Office No 1301A
Thuraya Tower 2

Dubai Media City
United Arab Emirates
Tel: +971 4 433 4202
E-mail: dubai@eiu.com





