Table of contents

Listof acronyms .. ...... ...ttt

PART 1

The Year in Space 2007/2008

Chapter 1. European space activities in the global
context. Nicolas Peter

1.

Geopolitical trends .. ........ .. .. . i

1.1. Global economic outlook . .........................

1.2. Political developments. . . ............. ... .. ........

121, Europe ...

1.2.2. TheUnited States . . . ..., ..

1.23. Russia.........ciiiiiin.

124, Japan........ ... ... i

1.25. China........ .

1.2.6. India....... ... ... ... i

1.3. International security. ... ........ ... .. ... .. ... .....

1.4.  Major scientific achievements . ......................
1.5.  Main science and technology indicators relevant for space

ACHIVITIES . & v v et et e e e e e e

1.5.1. Science and technology inputs . ...............

1.5.2.  Science and technology outputs. . ... ...........

Worldwide space policies and strategies .. ..................

2.1. The United Nations system. . . .. ..ovovnvninen ...

2.1.1.  United Nations General Assembly Committees. . . .

2.1.2.  Other UN bodies and organs monitoring outer space

ACHIVITIES © v vt e it e e e e

2.2. The Group on Earth Observations ...................

2.3.  Regional cooperation in space activities . ...............

24, Europe. .. ... . e

2.4.1. European Space Agency...........c.c.o...

2.42. EuropeanUnion ............ ... .. ... .. ....

0 O\ Lt Lt A A W WDNDN

O

10
11
12
13

14
15
16
17
18
18

vii



Table of contents

viii

2.4.3. Other European institutions. . ................
244, Eumetsat. . ... ...ttt
2.4.5. National governments ......................
2451, France ....... ... . . .. . ...

2452, Germany .............iiiiiiiia..

2453, Ttaly....... ... ... . i L

2.4.5.4. The United Kingdom ...............

2.5. TheUnited States. . . ..........o v,
2.6, Russia . ...
27, Japan. ...
2.8. China ...
29. India . ... ..o
2.10. Emerging space POWErs. . . ... oviv it et
Worldwide space budgets and revenues. . . ..................
3.1. Overview of institutional space budgets . ...............
3.2.  Overview of commercial space markets. . .. .............
3.3. Evolution of the space industry . . ....................
3.3.1. Industrial evolution in Europe . ...............
3.3.2. Industrial evolution in the United States . ........
3.3.3. Industrial evolution in Russia . . ...............
3.3.4. Industrial evolution in Japan..................
3.3.5. Industrial evolution in China . ................

3.4, Industrial overview . .............. i
341. Launchsector ........... .0,
3.4.2. Satellite manufacturing sector . . .. .............

The security dimension

4.1.
4.2.
4.3.
4.4.
4.5.
4.6.
4.7.
4.8.
4.9.

3.4.3. Satellite operators sector .

The global space military context

The European space military context . .. ...............

The United States. . . ........

Other space actors ..........
Threats to the space environment

22
23
23
23
24
24
25
26
27
27
28
29
30
32
32
34
36
37
38
39
40
40
40
41
43
45
46
47
48
51
52
53
53
54
54
55



Table of contents

Chapter 2. Developments in space policies, programmes
and technologies throughout the world and in Europe.
Nicolas Peter

1. Space policies and programmes . ........... .. .. ..., 63
1.1. Highlights in activities and programmes. . .. ............ 63
1.2. Highlights in partnerships. .. .......... ... .. ... .. ... 64

2. Space transportation . ... .... ... 68
21, Europe...... ... 69
22, United States . ..o ovvi i 70
23, Russia . ... .. 71
24, Japan.. ... 72
2.5 China ... . e 72
26. India........ .. e 73
2.7. Emerging actors. ... .........cuuiuiniiiiiiea.. 73
2.8. Industrial comparison . .. ...... ... ... . . L L. 74

3. Space science and exploration. . ........ ... . . oL 79
3.1. Human spaceflights activities. . . .. ................ ... 80
3.2, Lunarexploration.................ouiuieininen... 82
3.3. Marsexploration. . . .......... ... i 84
3.4, Saturn exploration. . .. ......... . i 86
3.5. Venusexploration................. .. ... .. ........ 86
3.6. Mercury exploration .. ........ .. ... .. ... . ... ... 87
3.7. Jupiter observation . ............. .. 87
3.8. Solarobservation ........... ... 87
3.9.  Outer solar system space probes. . .................... 88
3.10. International cooperation in space exploration. .. ......... 89

4. Satellite applications . ........... ... ... i 90
4.1. Space-based communications. . .. ........ .. ... ... 90
4.2. Space-based positioning, navigation and timing systems . . . . 95
4.3. Space-based Earth observation. . .. ................... 100

5. Technology developments . .......... .. ... .. ........... 103
51. Propulsion ......... ... 103
5.2. Information technology. ......... .. .. ... ... .. ..... 105
5.3.  Spacecraft operations and design . . .. ........ .. .. ..., 105
5.4. Other technologies . .. ...... ... ... ... 106
5.5. Suborbital activities. . . . .. ... 106
5.6. Innovation policy .......... .. .. .. .. ... 108



Table of contents

PART 2
Views and Insights

1.

Space in the Treaty of Lisbon. Jan Wouters . ... ..............
1.1. Introduction......... ... ..
1.2.  Current constitutional bases for the EU in pace .. ........
1.3.  Antecedents and context of the Lisbon Treaty . ..........
1.4.  Analysis of sapec-related provisions in the Lisbon Treaty . . .
Galileo and the issue of public funding. Laurence Nardon. . . . . . ..
2.1. Galileo finallyon track .. ........ ... .. ... .. ...
2.1.1. Galileo under EU governance. ................
2.1.1.1. Timeline from June 2007-July 2008. . . ..
2.1.1.2. Thecallsfortender.................
2.1.2. The impact on future European policies . ........
2.1.3. Meanwhile at the ranch: the in-orbit validation

2.2. A bigger issue: when should taxpayers pay for space?. . ... ..
2.2.1. Space needs publicmoney .......... ... .. ....
2.2.1.1. The case of satellite navigation. ........
2.2.2.  Why should governments pay for space? — Defining the
National Interest. . . .......................
2221, Exhibit A: The UK. ................
2222, ExhibitB: The US. ................
2.2.3. Galileo and the national interest. ..............
2.2.3.1. Galileo for security . ................
2.2.3.2. Galileo for innovation . . .............
2.2.3.3. Galileo for prestige . .. ..............
Europe’s approach to Space Situational Awareness: A proposal.
Lucia C. Marta and Giovanni Gasparini .. ..................
3. Introduction. ............iiiiiiiiianeennnn.
3.2. A European Space Situational Awareness programme. . . . . .
3.3.  SSA end-users and their requirements . . .. .............
3.3.1. Institutional end-users . .....................
3.3.2. Militaryend-users . ........... .. .. .........
3.3.3. Commercialend-users . ... ..........cuo.....
3.3.4. Scientificend-users . ......... ...,
3.4. Some existing models in the space domain for developing a
suitable data-policy and governance model . . ... .........
3.4.1. Global Monitoring for Environment and Security
(GMES) . . ...

129
129
129
130

131
132
132
133
133
135
135

138
138
139
140
140
141
142
142

143



Table of contents

342, Galileo . oo v
343, TerraSar-X ... ... ...
344, Graves. « o vvv i e
3.5. A possible European model for SSA . ...... ... .. .....
3.6, ConcluSions . . v
The European Union proposal for a Code of Conduct on Outer Space
Activities. Marcel Dickow . . . .. ... ..o
4.1.  Good reasons to get active — Why the European Union drafts a
Code of Conduct on Outer Space Activities. . ...........
4.1.1. Treaty versus Code — The UN discussion process and
the academic background .. ...... .. ... . ...
4.1.2. Process or outcome? — The European Union’s
objectives and its Member States’ divergent
INEEIESES. v v v i e et e e e e e e e
4.2. “A tightrope walk” — The European Union tackles the space
between claim and reality ........... .. ... .. ... .....
4.2.1. The contents of the EU Draft CoC ............
4.2.1.1. General provisions. . ................
4.2.1.2. Co-operation mechanisms . ...........
4.2.2. A first appraisal of the CoC . ... ... ... ... ..
International cooperation in space exploration: Lessons from the past
and perspectives for the future. Alain Dupas . .. ..............
5.1. Introduction........... ..o,
5.2. The easy part: Robotic exploration. .. .................
5.2.1. The fundamental importance of science as a driver
of space exploration . .. .......... ... ... ...
5.2.2. The early steps in space cooperation . ...........
5.2.3. Basic space cooperation principles..............
5.3.  Human spaceflight and its globalisation . . ... ...........
5.3.1. Cold War competition in human spaceflight . . . . ..
5.3.2. The opening of the Space Shuttle programme
to international cooperation . .................
5.3.3. The de facto globalisation of human spaceflight. . . .
5.4. The special case of the International Space Station . . . ... ..
5.4.1. The origin of the International Space Station
PrOZIAMIME « . v v v v vt ettt een s
5.4.2. The original European human spaceflight strategy
ofthe 1980s .. ... ... ..
5.4.3. A paradigm shift: Russia joins the International Space
Station . ... . .

144
144
145
146
149

152

152

154

157

158
159
159
159
160

164
164
165

165
166
167
168
168

168
170
171
171
171

172

Xi



Table of contents

xii

5.4.4. The remarkable resilience of the International Space
Station . ... ..
5.4.5. Thelegal framework of the International Space Station
as amodel for the future. . . ..................
5.5. The Vision for Space Exploration (VSE) and the Global
Exploration Strategy (GES) ........... ... ... .. .....
5.5.1. The VSE: A major space policy decision. ........
5.5.2. A very significant step: the establishment of the
Global Exploration Strategy .. ................
5.5.3.  From principles to requirements in the GES
Framework . ....... .. ... ... ... .. ... . ... ..
5.6. What model for the future?. . .. .....................
5.6.1. The limits of the GES Framework exercise . . . . ...
5.6.2. The case for an integrated framework . ..........
5.6.3. Could the ITER model be applied to long-term human
space exploration? .. ........... ... ...
Exploration — How science finds its way in Europe.
Jean-Claude Worms . ... ... . it
6.1. Introduction........... ...,
6.2. Whatis exploration?. . ........ ... .. ... .. ... .. ... ..
6.3. Consulting the scientific community ..................
6.4. Main recommendations. . ... ... ...
6.5. Theroleofhumans .......... ... ..
6.6. The international dimension . .. .....................
6.7. Thenextsteps ... ......uuiiiiiinenenenenenan .
The political dimension of Europe’s new human spaceflight
capabilities. Mischa Hansel . .. ... ... ... .. ... ... .. ....
7. Introduction......... ... ...
7.2.  Columbus and the ATV in historical perspective . ........
7.3.  Costs and benefits of spaceflight — A framework for analysis.. . . .
7.4.  Looking backward — Political costs and Europe’s involvement in
the Space Station programme .. .....................
7.5.  Options for reducing political costs .. .................
7.6. Potential benefits of ATV evolution. . .. ...............
7.7. Conclusion. . .......... i
Space technologies and the export control system in the Unites States:
Prospects for meaningful reform. Henry R. Hertzfeld . . ... ... ...
8.1. Executivesummary............. .. ... .. ... . ... ...
8.2. Other types of export controls in the United States. .......
8.3. Cold War thinking vs. 21% century reality ..............

174

175

176
176

178

180
182
182
184

184

188
188
189
190
191
193
194
194

196
196
196
200

202
203
206
207



Table of contents

10.

84. LivingwithITAR ... ... .. .. .. .. .. . .. . . ...
8.4.1. Briefhistory........... .. .. .. .. .. .. ... .. ..
8.42. Thesystemtoday..........................

8.5. ITAR and the spacesector .. ........couvuvenenn....
8.5.1. The current system as applied to space technologies . . .
8.5.2.  Export control laws and U.S. government space

policy . ...
8.5.3. Evidence of the impact of ITAR on the space

8.6. Currenteffort forreforms . ........... ..., ..
8.6.1. A new bill to reform the administration of the arms
export control and for other purposes . ..........
8.6.2. Reform of ITAR and the space industrial sector . . . .
Space for resources. Isabelle Sourbes-Verger. ... ...............
9.1. Introduction. ............uuiuiiiiiii
9.2.  “Space for Development”: a long-standing and long-term

9.2.1. The well entrenched benefits of space . .. ........
9.2.2.  Major changes in the utilisation of space for

TESOULCES . « v v v v vt e ettt e e e e e

9.3. “GMES and Africa”: a new step in the European space for
resources Policy. . .. ...

9.3.1. The need to make the benefits of space technology
moreuniversal. . ... ... ...
9.3.2.  The political significance of space for resources . . . . .
9.4. Implications for the future. .. .......... ... ... .....
9.4.1. The geopolitical significance of space for resources. . .
9.4.2. The implications of increasing competition . . . . . ..
9.5, Conclusion. . ...t
The United Nations and outer space: Celebrating 50 years of space
achievements. Niklas Hedman and Werner Balogh. . . ... .......
10.1. Introduction.......... ...
10.2. The establishment of the United Nations Committee on the
Peaceful Uses of Outer Space. . .. ...................
10.3. The UNISPACE Conferences and capacity building in space
technology and applications. . . .......... .. ... .. ....
10.4. The use of space technology and applications in the United
Nations SYStem . . .. .. vvt et
10.5. The United Nations and space law: recent trends . . . . .. ..
10.6. Conclusions . . .o v ettt e

219

220
222

222
223
226
226

226
226

228
230
230
231
232
232
233
235

237
237

238

242



Table of contents

PART 3
Facts and Figures
Blandina Baranes and Charlotte Mathieu

1. Chronology: July 2007-June 2008 . ......... ... .. ... ...... 254
1.1. ACCESS TO SPACE. « v v v v v vt et et e 254
1.2.  Space science and exploration . ...................... 258
1.3. Applications. .. ...t 258
1.4. Policy and international cooperation. . . ................ 263
2. Countryprofiles ....... ... ... 265
3. Bibliography of space policy publications July 2007—June 2008. . . . .. 287
3.1. Monographs. . ... ... .. 287
32, Articles ... 289
List of figures and tables .. ........ ... ... .. .. ... .. .. .. .. 293
About the Authors. . .. ..ottt 296
Index ... e 304

Xiv



2 Springer
http://www.springer.com/978-3-211-99090-2

Yearbook on Space Policy 2007/2008
From Policies to Programmes

Schrogl, K.-U.; Mathieu, C.; Peter, M. (Eds.)
2009, XX, 312 p., Hardcover

ISBN: 978-3-211-99090-2





