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Main points 

• What is space science? 

• The main players 

• Is International cooperation necessary? 

• How did International Cooperation start?  

• How to cooperate? 

• How not to cooperate? 

• The future of International Cooperation 
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What is Space Science? 

• Astronomy and fundamental physics 

• Solar System exploration 

• Plasma physics  

• Earth sciences 
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Big Science 
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The main space organizations 

• APSCO 

• China NSSC, CAS 

• Europe ESA 

• India ISRO  

• Japan JAXA 

• Russia IKI 

• Thaïland NSPO 

• United States NASA 
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• “Autonomous science” is generally not the 
best science! 

• Science works only best when confronted to 
the broadest basis of knowledge! 

• Science (space science) has always been, is, 
and will continue to be INTERNATIONAL! 

• Hence, best science is dependent upon the 
broadest international confrontation 

• Independence is a political approach, not a 
science approach! 
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• Mostly B$ projects 

 

 

 

• Small projects also but they might  be 

 better fit to independent endeavors 

 



Why cooperating? 

• Sharing the results of science discoveries 

• Some missions may be too big or too costly for 
one organization alone to build 

• Necessary talents may not exist in the 
principal country 

• Bringing added value and complementary 
expertise 
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Some missions may be too big or 
too costly for one organization 

alone to build 
 

ISS  
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VEGA 
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Bringing added value and 
complementary expertise 

• DAMPE  

• Double Star 

• QUANTUM 
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How did it start?  
 

• In the difficult context of 
the Cold War after the 
launch of Sputnik 1 

• Competition was strong 
between the two super 
powers 

 

 



How did it start?  
 Soon the space and scientific 

community created means of 
cooperation:  

• COSPAR  
– (Beijing-2006, Bengalore -1979, 

Mysore-2012, Thaïland-2013, 
Leningrad-1970, Moscow-2014), 

Tokyo-1968, Nagoya, 1998 

• IAA (1960) 

• ISSI (1995), ISSI-BJ (2013) 
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• International Teams 

• Workshops 

• Working groups 

• Forums 

• Summer Schools 

• Visiting scientists 



How to cooperate? 
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How to cooperate? 
 

• The ESA approach 

• Mutual interest through complementary 
contributions  from the partners 

• One leading partner is usually needed   

• Mutual respect among the partners is a 
mandatory rule for a successful result 

• Examples of various cooperative missions 
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The European Space Agency 
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ESA Programs and respective 
Budgets (Billions €) 
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ESA Budget for 2016 
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 TOTAL  ESA BUDGET FOR 2016: 5250 M€ 

 



The ESA approach to International 
cooperation 

• Concerns mostly missions too big for a single 
European nation to develop 

• Share of responsibility between Member states and 
ESA: 

– ESA provides the common systems (Spacecraft, Launcher, 
in orbit operations, data delivery,  

– Member states fund all expenditures related to these parts 
of the scientific payload developed in their respective 
country 

• “Coopetition”: Member states ESA contributions are 
in competition with their domestic activities 
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Hardware contribution 
SoHO 
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Probing the Sun’s interior 
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M Santos-Lleo et al. Nature 462, 997-1004 (2009) 

doi:10.1038/nature08690 

Composite of XMM-Newton optical-ultraviolet and  

X-ray images of the starburst galaxy Messier 82. 
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Cooperation through 
coordination 

• Giotto-Halley pathfinder concept 

• ILWS 

• Earth sciences 
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 Mission  

• Stimulate, strengthen, and  coordinate space research to 

understand the governing processes of the connected Sun-

Earth system as an integrated entity. 

 Objectives   

 To stimulate and facilitate: 

•  Study of the Sun-Earth connected system as a system and  its 

effect which influence life and society.    

•  Synergistic coordination of international research in solar-

terrestrial physics, including all relevant data sources as well as 

theory and modeling. 

•  Collaboration among potential partners in solar-terrestrial 

space missions. 

•  Effective and user driven access to all data, results, and value-

added products. 
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ILWS: Member Agencies 
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Organization 
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WIGOS 
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ISPM 
Original concept 
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Europe, 

 from dependent became leader! 
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Technology transfer is politically and 
strategically sensitive 
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Some general rules 
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• The formulation of global road maps, involving the present set 
of space nations plus those which appear on the scene 
becomes everyday a pressing evidence 

• However the  technology transfer (ITAR) issue requires new 
approaches 

• Some space agencies are not necessarily in full support of 
such an approach, which deprives them of their freedom and 
ability to keep a certain control 

• However, can  they maintain global control because of their 
own idiosyncrasies and national pride? 

• A new system of governance must nevertheless be 
established particularly in Earth sciences 
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Future 
 of International cooperation 

• International cooperation in space science is a 
must 

• It can only expand, including all space fairing 
nations and all talents from all nations   

• Reciprocity between partners should be the 
rule 

• Coordination of missions is easier to 
implement and should face no difficulties 
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