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A cautionary tale  

• Rise in publication counts 

• Rise in international co-authorship 

• Changing geo-political realities 

• Emergence of the BRICS 

• The meaning of scientific collaboration 
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BRICS: Cape Town Declaration on S&T 

• Brazil: Climate change and disaster mitigation  

• Russia: Water resources and pollution treatment 

• India: Geospatial technology and applications  

• China: New and renewable energy/energy efficiency  

• South Africa: Astronomy 
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Table 1: Some basic comparative indicators (2014)  



BRAZIL 

WEB OF SCIENCE % 

Agriculture 7 

Chemistry 7 

Physics 6 

Engineering 6 

Biochem & mol bio 4 

SCOPUS % 

Medicine 33 

Agriculture & bioscience 20 

Engineering 12 

Biochem, genetics & mol bio 11 

Physics & astronomy 10 

NATIONAL THRUSTS 

Biotechnology; Nanotechnology; Energy; ICT; Health; Biodiversity 
and the Amazon; Climate change; Space science; National 
security (MST, 2007) 

BRICS THEME 

CLIMATE CHANGE AND DISASTER MITIGATION 



RUSSIA 

WEB OF SCIENCE % 

Physics 25 

Chemistry 16 

Material science 7 

Engineering 7 

Mathematics 6 

SCOPUS % 

Physics & astronomy 32 

Engineering 20 

Material science 18 

Chemistry 14 

Mathematics 11 

NATIONAL THRUSTS 

Energy; Nuclear, Strategic ICT; Health; Space science;  (Meissner 
et al, 2013) 

BRICS THEME 

WATER RESOURCES & POLLUTION TREATMENT 



INDIA 

WEB OF SCIENCE % 

Chemistry 19 

Physics 12 

Engineering 11 

Material science 10 

S&T other 6 

SCOPUS % 

Medicine 24 

Engineering 22 

Computer science 16 

Chemistry 14 

Physics & astronomy 13 

NATIONAL THRUSTS 

Sustainable agriculture, Health, Energy, Transport & 
infrastructure; Environment; Inclusion; Space S&T (Hoareau 
McGrath et al, 2014)  

BRICS THEME 

GEOSPATIAL TECHNOLOGIES AND APPLICATIONS 



CHINA 

WEB OF SCIENCE % 

Chemistry 18 

Engineering 14 

Material science 12 

Physics 11 

S&T other 8 

SCOPUS % 

Engineering 39 

Medicine 18 

Material science 16 

Physics & astronomy 15 

Computer science 13 

NATIONAL THRUSTS 

Biotechnology; Food security;  New energy sources & materials; 
Clean energy vehicles; Climate change and environment 
(Hoareau McGrath et al, 2014)  

BRICS THEME 

NEW & RENEWABLE ENERGY AND ENERGY EFFICIENCY 



SOUTH AFRICA 

WEB OF SCIENCE % 

Chemistry 6 

Env sci & ecology 6 

Infectious diseases 5 

Engineering 5 

Physics 5 

SCOPUS % 

Medicine 33 

Agriculture & biosciences 20 

Engineering 12 

Biochem, genetics & mol bio 11 

Physics & astronomy 10 

NATIONAL THRUSTS 

Biotechnology; Energy supply; Climate change; Poverty 
alleviation; Space S&T (DST, 2008)  

BRICS THEME 

ASTRONOMY 
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Publication patterns 

• The meaning of co-publication; prone to double and over-
counting (Katz and Martin, 1997) 

• Russia – low international co-authorship; highest BRICS 
concentration of physics & astronomy (Kumar and 
Asheulova, 2011)   

• Yang et al (2012) – Russia & China heterogeneity across 
subject areas, India midway between homogeneous Brazil 
& South Africa.  

• Yi et al (2013) South Africa least specialized;  Russia most.   
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• Finardi (2015) collaboration among BRICS pairs weak cf  
collaborations w. US, UK, DE, FR  Geographic distance 
weak effects 

• Waltman et al (2011) e mean distance between parties 
collaborating in science rose from 334km in 1980 to 1553 
in 2009 

• Attests to dispersed nature of the ‘new invisible college of 
science’ (Wagner, 2008) 

• Study restricted to 2009 to 2014 

 



h-index scale factor  



WoS and Scopus views 



Physics co-authorship h-index 



Astro co-authorship h-index 
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Probing deeper 

• China highest h-index. Physics h-index high for all; 
Astro h-index high/much higher for 3 countries.  

• BRICS ‘collaborate’ in physics and astronomy, so 
poor fit with Cape Town Declaration.   

• Brazil: Phyics 6% of publications; co-publication in 
Phys with RICS 69%, 47%, 48%,33% respectively.  

• Median level for Physics 47,5%;  Astro median is 
19,5% of all co-publications 

• Visual scan of abstracts; keyword search; 
participation in CERN, Planck, Sloan etc 
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Conclusions & future development 

• Phys/Astro collaboration dominated by Big Science  
• Problem of attribution in large projects; rules of 

the game; lead author; inclusion of engineers 
• What defines Big Science? N>20?  
• Separate category for counting? Mandatory use of 

fractional counts Scaling? Field effects. Nature 
taking the lead with separate category Beware of 
distortions 
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