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Internationality of science
• Science has always been international
• Through exchange of letters
• Through circulation of people between

universities since the Middle Ages (ex:
Copernicus at Krakow, Bologna and Padua
(1496, 1502)

• Though direct scientific collaboration since
the 19th century (ex: Liebig and Gay-Lussac,
1822-24)

• Through sharing of scientific instruments like
CERN SNO, etc



Geographic distribution of Mersenne’s correspondents
(1588-1648)
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Collectivisation of Science:
Growth of multi-author papers
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Collectivisation of research
% of multi-author scientific papers since

1900



Growth of International
collaborations (1980-2002)
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International collaborations in Social
sciences and humanities



Growth of International
Collaboration of Russia
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Diversification of world research
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Growth of  international collaboration :
diversification and multilateral relations
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World distribution of interregional collaborations between social scientists (1998-2007)



International networks (1977-79)
(N>10)



International networks (1987-89)
(N>10)



International networks (2007-09)
(N>100)



Measures of Centrality
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Centrality (2)
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20 Main collaborating
countries of Russia
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Conclusion

• Science has radically transformed over the 20th
Century

• It moved from individual to collective
• From national to International
• This trend first emerged through the internal dynamics

of science and is now (since the 1990s) taken up at
the institutional and state level through the rhetoric of
« internationalization »

• New countries emerged:
– Rapid Rise of China since the end of the 1990s
– Relative decline of Centrality of Russia
– Most countries diversity their network of

collaboration



Conclusion (2)

• Only large bibliometric database used in
conjonction with geometrical methods of
data representation (like MDS and
Network analysis) can reveal such
global trends


