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The changing scientific landscape

 Science is increasingly global: this century, global spend on R&D has
increased in line with GDP - but increase in developing countries much
faster, publications up by over a third, over 7m researchers in the
world today

 Rise of new scientific powers: China, Brazil, India, South Korea and
emerging scientific nations in the Middle East, South East Asia, North
Africa and elsewhere

« Over a third of papers published in international journals are
internationally collaborative, up from a quarter 15 years ago

- Collaboration is driven by search for quality and efficiency, and by
necessity
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The changing scientific landscape

« Brain drain changing to brain gain. Mobility, migration and diaspora
networks are important drivers of international scientific collaboration

« Science and scientific collaboration are essential to address global
challenges such as climate change, energy security, and infectious
diseases

- International capacity building is crucial to ensure the impacts of
scientific research are shared globally, to develop local solutions to
global problems, and to allow participation on an equal footing in
devising solutions
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Who, what, where

Emerging nations are transforming global science
- although the traditional powers still lead the field
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Who, what, where?

Publication trends

1999-2003 Canada = France ™Germany

2004-2008
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Who, what, where?

Citation trends

1999-2033

2004-2008
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Patents registered in USA

1989 1999 2009

Japan 20,188 | Japan 31,104 | Japamn 26,607
Germany 8,362 | Germany 8,337 | Germany 8,000
Franoce 3.140 | France 3.820 | South Korea 8,782
LK 3,100 | Chineae Taipsi 3,883 | Chinezs Taipsi 8,842
Canada 1,860 | UK 3.678 | Spain 8,472
Switzerland 1,382 | South Korsa 3.682 | Canada 3,866
Italy 1,287 | Canada 3.228 | UK 3.176
Metheriands 1,061 | Iaky 1.482 | France 3.140
Sweaden B37 | Swedan 1,407 | China 1,666
Chiness Taipsi 081 | Switzerland 1,278 | larasl 1.404
Australia 601 | Metherlands 1,247 | ltakby 1.348
LS4 &0 T84 | L/ISA 83,808 | LSA 82,382
Giobal tota! 96637 | Global total 163,485 | Globsl totsl 187,349

Sournce: LS Tredamark and Patent Cifice

EXCELLENCE
IN SCIENCE

¢ |
"n "‘
(X .| THE ROYAL SOCIETY



International
collaboration

« Over 35% of articles published
in international journals are
internationally collaborative,
up from 25% 15 years ago T K
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Regional collaboration

- is growing
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Regional collaboration

- but for developing countries global collaboration dominates
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Regional collaboration

Intra-European collaboration has (exceptionally) grown faster
than international collaboration in general - as a result of

deliberate EU policy
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International collaboration

Benefits of joint authorship
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International collaboration

Country collaborations with increased impact (Fig 2.8)
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Global challenges

Global challenges have been successfully tackled before

220 Dobson Units—

Total Ozone (Dobson Units)
110 220 330 440 550

Hole in ozone layer Smallpox
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Global challenges

Five case studies - lessons for the future

- T"t“'g*‘f?'f‘

EXCELLENCE
IN SCIENCE

Q
O

THE ROYAL SOCIETY



Some lessons on global problems

« As many countries as possible should participate in devising and assessing
solutions

- necessary for buy-in to implementation, but tension between inclusivity and
quality of science

— capacity building crucial

» Possible tension between coordination and encouraging local initiative &
maintaining buy-in

« Major philanthropic input very welcome (fast, flexible) i but accountability?

« Time needed to set up global organisations has to be balanced against the
advantages

« Possible tension between technical, political and industrial interests

« Intellectual property issues may be a barrier
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‘Science for Peace’

Two organisations created under the umbrella of UNESCO:
CERN

Conceived late 1940s - two aims:
*Enable construction of a facility
beyond means of individual members
*Foster cooperation between peoples
recently in conflict

SESAME
Conceived late 1990s with the same aims
‘Members: Bahrain, Cyprus, Egypt, Iran,
Israel, Jordan, Pakistan,
Palestinian Authority, Turkey
OA parall el uni ver seo
Hope commissioning 2015
EXCELLENCE It will work politically provided
science is first class
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Knowledge, Networks and Nations

Methodology - collection of evidence

Detailed call for evidencet o all the Societydés >1,400
Members, Research Fellows, interacademy networks and UK science attachés

around the world

A special discussion for members of the InterAcademy Panel, coinciding
with its General Assembly at the Society in January 2010

Face-to-face and telephone interviews with key figures in international
science and science policy from around the world

Access to publication data and analytical services provided by Elsevier
Variety of data from other sources (UNESCO, OECD, etc)

The report and its conclusions are those of the Royal Society alone
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