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This report provides an overview of the European space sector
in a global context. It takes into account the geopolitical and
economic changes that occurred in the World during 2004 and
are of importance to the current and future development of the
European space sector. It therefore provides facts and figures
with regard to the latest state of European space policies and
industry, while putting recent developments into perspective
with the situation of other space powers, notably the United
States.

The data used are derived from a variety of high-quality sources and

are expressed at current economic conditions either in Euros or US

dollars. The average €/$ exchange rate over 2004 has been applied

according to the official ESA conversion rates calculated on the basis of

the average rate for the first six-month period of 2004, i.e. €1 = $1.23

(cf. ESA/INFO (2004) 28:  €1 = $1.22754).  
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Events in 2004 widely confirmed that the broad concept of
‘human security’ is central to an understanding of the global
challenges of the years and decades to come. In the light of
terrorist attacks such as the Madrid bombing or the Beslan
hostage taking, ongoing or looming crises in the Middle East,
Sudan, Ivory Coast or North Korea, or a major natural disaster
such as the tsunami in South-East Asia at the very end of the
year, 2004 once more demonstrated the need for improved
international cooperation and coordination in monitoring and
rapid reaction. This is as true for ‘hard security’ issues as it is
for issues of sustainable development and environmental
security.

The need to reinforce cooperative structures and to extend
European integration in particular was recognised this year by
the historic enlargements of the EU and NATO with the aims of
increasing economic development and political stability in the
new Member States. This dynamic is expected to have an
impact beyond EU borders in states that have witnessed some
political and economic fragility, such as Georgia or Ukraine.

The need for improved dialogue beyond these regional
organisations was furthermore recognised by the upgrading of
NATO’s Mediterranean Dialogue decided at its Istanbul
Summit, and the American proposal supported by some
European partners of a Wider Middle East Initiative. 

Finally, in the wake of events in South-East Asia, the need for
rapid disaster response and a more fundamental strategy
against poverty and underdevelopment has been
acknowledged, even though major global players may pursue
differing approaches and objectives.

Another political milestone on the European side was the
signing of the new EU Constitutional Treaty, once more
underlining that European integration continues to be a very

dynamic process that does not see enlargement and the
deepening of integration as mutually self-exclusive processes. It
will be up to the newly elected European Parliament and the
newly appointed Commission to continue and even increase the
impetus in some specific policy fields. 

In the US, the re-election of George Bush has to be seen as the
major event that will have far-reaching implications for
American foreign policy and transatlantic relations years to
come. 

In this overall political context, in 2004 the potential for the use
of and cooperation on space technology became even more
visible in such diverse fields as conflict prevention and peace
operations or environmental policies, sustainable development
and climate change. Europe has taken decisive steps forward
in laying the foundations of a new European Space Programme
to meet its policy requirements effectively.

Space has been included in the Constitutional Treaty as a
shared competence between Member States and the EU, while
active talks based on the ESA/EU Framework Agreement have
been engaged upon between ESA and the European
Commission on the orientation of the future common European
Space Programme.

Of particular relevance for the European space sector has been
the progress made on several security and defence matters,
through the creation of a European Defence Agency, the
European Commission’s Security Research Initiative, or the
establishment of a panel of security and space experts –
developments in which ESA has been directly or indirectly
involved.

2004 was also the year of two major European space-science
missions, Rosetta and Huygens. One of the most challenging
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exploration missions ever attempted, Rosetta was launched in
March 2004 and is expected to land on a comet by 2014.

Another milestone was the successful landing of the Huygens
probe on the surface of Titan in early 2005, to explore Saturn’s
largest moon.  

Regarding relations with the US, an agreement on future
Galileo-GPS interoperability was reached at the June 2004 
EU-US Dublin summit, making Galileo the World’s foremost civil
Positioning, Timing and Navigation satellite system. 

Developments in the US with regard to space were equally
important: the re-election of the American President confirmed
his January 2004 initiative on Space Exploration, providing the
US with a new ambitious space vision for the years to come.
NASA in particular has started to implement this vision by
reorganising its structure and budget allocations.

In more general terms, the importance and relevance of space
exploration, technology and applications to citizens’ daily lives
have been underlined by the major global space powers and
continue to be a leitmotif for Europe’s space policy in particular.  

6
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2
Global Political and

Economic Trends 

in 2004

2.1 The World economy 

SUSTAINED GROWTH PRONE TO VULNERABILITY

Building on the positive trends of 2003, recovery accelerated
and reached historically high levels in a global context in 2004.
Over the past year the world economy witnessed an exceptional
5% global growth, the most significant worldwide GDP
expansion for nearly three decades. Developments were
underpinned by strong growth in industrial countries, led by the
US, and exceptional output in emerging markets, notably China.

At the same time, there was a strong upturn in industrial output
and global trade flows. Exchange of goods and services
increased in volume by about 9% in 2004 and is expected to
grow another 7.5% in 2005.

Despite these positive overall trends, minor turbulences
indicated the relative fragility of the economic situation in the
light of a job market in the US taking off just at the very end of
the year, and stagnation of unemployment rates at high levels
in the Euro zone. 

Thus, growth momentum slowed markedly from the second
quarter of 2004 in countries such as the US, Japan and China,
while oil prices rose sharply. 

Recovery in the Euro zone has become more established, but
remains relatively weak and is heavily dependent on external
demand.

Further concerns appeared in the light of the US current-account
deficit of about 4% and consistent pressure on the US dollar,

although foreign-exchange markets in 2004 showed limited
volatility with the ongoing depreciation of the US dollar and yen
coupled with a steady appreciation of the euro. Forecasts
expect the euro to remain in a $1.25/1.35 range. The
persistent weakness and growing depreciation of the US dollar
reflect the large current-account deficit and may not be
sustainable in the long run, as the US economy is increasingly
becoming dependent on foreign-capital inflows, such as those
from China.

Against the background of continuing recovery, several central
banks started to take back stimulus, with the European Central
Bank (ECB) and Japan taking a more passive approach,
depending on the different cyclical positions of countries.
However, in the light of growing inflationary pressure due to
high oil prices, interest rates will have to evolve very carefully
in order not to jeopardise recovery.

Finally, for sustained growth, countries will have to address
fundamental medium-term problems such as growth-restraining
structural weaknesses in the context of future demographic
trends (health systems and pension systems).

CONCERNS ABOUT THE OIL MARKET

A particular concern has been the sharp increase in oil prices,
peaking at over $55/barrel in October 2004, which
potentially puts at risk a substantial sustained recovery in the
world economy. This could be a serious problem and source of
instability for the future if it were to become a long-term
structural trend.  

The problem is compounded by high-energy demand in the US
and China, while spare capacities on the supply side are at
historical lows. Most OPEC countries except Iraq and Saudi
Arabia are producing at their limits. Geopolitical risks and
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developments, with potentially unstable situations in Venezuela,
Nigeria and the Middle East, and the Yukos affair in Russia, are
not easily quantifiable, but are conducive to oil-price volatility.

Generally, the overall impact on global expansion seems fairly
moderate so far, as the oil price in real terms is far below the
levels reached in the 1970s. Yet, a further increase in oil prices
could have a deeper impact in the near future, depending on
the energy intensity of production and consumption and the
flexibility with which economies adapt to shocks.

The situation in 2004 already affected and accentuated the
slight slowdown in the US economy in the second quarter, even
though by December the price per barrel had fallen back to $45. 

Rising energy prices also exerted upward pressure on headline
inflation, rising from the very low levels in mid-2003, yet not
being translated into core inflation and wages due to generally
moderate wage settlements, productivity growth and strong US
corporate profitability being able to absorb price pressures.

However, if sustained, and in conjunction with other factors such
as a slowdown in internal demand, slim job-creation prospects
and the dissipation of fiscal measures in the US, and flagging
household confidence in Japan and the Euro zone, global
recovery might be affected much more severely in the future.
Thus, despite a moderation of oil prices at the very end of
2004, market forecasts suggest that the barrel will be about $8
higher by 2005 than in 2003, which would reduce global GDP
by about 0.5%. Therefore expected global growth for 2005 is
already down from 4.3% to 4%.

BROAD REGIONAL TRENDS

In the Euro zone GDP is expanding, albeit still mainly due to
external demand. With a growth rate of slightly more than 2%

for 2004, recovery has been confirmed. However, stark
differences apply within the Euro zone, with France witnessing
a stronger internal demand than Germany or Italy. Generally,
the Euro zone is heavily dependent on external demand and the
evolution of the world economy. In the light of the persistent
weakness of internal demand, countries were looking for
productivity gains and salary moderation in 2004. 

The relative strength of the Euro had the beneficial effects of
offsetting some of the oil price rise and limiting the energy bill.
The ECB has, however, expressed concern that oil prices and
the persistent weakness of the US dollar might put at risk the
trend towards slightly stronger growth rates expected for
2005.

The recovery in the US is solid and well-established, with GDP
growth well above 4%. Yet, despite strong productivity gains
and robust growth rates due to monetary and fiscal incentives,
US expansion has been characterised by the slow pace in job
creation at the very beginning of 2004. Despite a growing
recovery of the job market later in the year, statistics still showed
fragile household confidence. It is expected that the US
economy will enter a more mature phase in 2005, with growth
around 3% and a stronger impact on the job market. 

High growth rates in the Russian Federation are heavily
dependent on rising global demand for oil and metals. At the
same time, dynamic internal demand was able to spur
economic activity.  

After a very rapid start to 2004, Japan’s economy, relying
heavily on business investment at the expense of still-timid
household confidence, slowed down slightly. However, 2004 is
to be seen as an exceptional year with growth rates between 
4 and 4.5% and a very healthy SME sector that should allow
Japan to get out of its long-standing problems of deflation and

10
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corporate-sector weakness. The country is going to find more
balanced growth, expected to be 2 to 2.5% in 2005,
increasingly driven by internal demand.  

As to the emerging markets, growth in Asia in 2004 ran at
around 7.5%, led by exceptional ongoing activity in China
fuelled by very rapid investment and credit growth that allowed
the country to conquer further markets. However, the region
remains relatively vulnerable to external factors such as oil-price
volatility, hence the slowdown at the end of 2004 due to its
energy-intensive sectors of the economy. Concerns have also
been expressed about an overheating and hard landing of the
Chinese economy that would have repercussions on the ASEAN
economies as a whole. Most likely, the Chinese economy is
going to slow down though still maintain very high growth rates.
After repeated calls by the IMF for China to revalue the currency
peg between the Chinese yuan and the US dollar, analysts have
expressed concern that China’s refusal to do so may lead to
growing risks of accelerating inflation, massive investment
overheating and a rapidly emerging property bubble. 

11

POTENTIAL RISK FACTORS FOR ECONOMIC
DEVELOPMENT IN 2005

At a glance, future global economic developments will depend
on a set of risk factors:

• Geopolitical risk: While hard to evaluate and quantify in
precise terms, geopolitical risks remain very much
present and are particularly linked to oil prices. The
situation in OPEC and Middle Eastern countries will be
crucial in this respect.

• Oil-price volatility: Independently from geopolitical
developments, the oil market remains highly vulnerable
to shocks due to structural trends, with spare capacity for
oil production at historical lows, while long-term demand
is expected to increase in the US and emerging
countries.

• Inflationary pressures stronger than expected may put
the ECB in a difficult position with regard to its policy of
maintaining price stability. A rise in interest rates would
put development of an already timid European recovery
at further risk.

• The US current-account deficit is a key risk and is
expected to remain above 4% in the medium term, and
will therefore have an adverse influence on the dollar
exchange rate. 

• A hard landing by the Chinese economy and
repercussions on other ASEAN countries and the world
economy cannot be totally ruled out.

• Internal reform: Long-term economic growth is to be
achieved if domestic policies create a favourable
environment. In this context, many industrial countries
are far from being prepared for future demographic
trends and still need to move forward on pension and
health reform.

Annual % Real GDP Inflation Unemployment
change and 
% of labour 
force

2004 2005 2004 2005 2004 2005

Euro area 1.8 1.9 2.1 2.0 8.8 8.6

UK 3.2 2.6 1.3 1.7 4.7 4.7

USA 4.4 3.3 2.0 1.8 5.5 5.3

Japan 4.0 2.1 -0.1 0.1 4.8 4.5

China 9.2 8.0 4.2 4.0 N/A N/A

Russian Federation 6.4 5.5 11.0 10.5 N/A N/A

Source: OECD Economic Outlook 2004 (November 2004)
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2.2 Politics

2.2.1 The European Union

GENERAL

The year 2004 was of particular importance in laying the
foundations for the future European architecture. Major milestones
were the enlargement and the signing of the Constitutional Treaty
that had previously been prepared by the European Convention.
The EU therefore prepared for a more effective decision-making
process and institutional set up while taking up the challenge of
integrating ten new Member States at the time.

Beyond these fundamental developments, both the European
Commission and the Parliament were renewed. The process
started in April 2004 with the representatives (nominated
Commissioners) of the new Member States acting as observers
in the Commission and officially joining the European
Commission on 1 May. Respecting the newly elected European
Parliament’s views on the suitability of certain Commissioners
after their hearings, the new Commission was finally appointed
and took office on 22 November 2004 under the Presidency of
Mr José Manuel Barroso, who took over from his predecessor
Romano Prodi. The EP’s general elections in June 2004 in 25
Member States had previously given the biggest share of votes
to the conservative European People’s Party. 

The EU Presidency was held by Ireland from January to June
2004, when it was taken over by The Netherlands. In January
2005, Luxembourg took over the Presidency and will be
followed by the United Kingdom in July 2005. 

A CONSTITUTIONAL TREATY FOR EUROPE

After more than one year of intense debate within the European
Convention, the proposed Draft Constitutional Treaty was
examined by government representatives in the
Intergovernmental Conference (IGC), which took the final
decision on the EU Treaty’s revision. The IGC was officially
launched on 4 October 2003 under the Italian Presidency, and
finally reached agreement under the Irish presidency in June
2004 by taking into account the Member States’ respective
interests. All EU Member States finally signed the Treaty
establishing a Constitution for Europe in October 2004 in
Rome. Even if the new Treaty itself is perfectible and may be
followed by other EU treaties in the future, it is of particular
relevance in as much as it has the ambition of gathering
together and simplifying all previous EU treaties. Its particular
contribution is to clearly enumerate the Member States’ and the
European Union’s respective competences, while giving leeway
to future political developments in specific policy areas through
more flexible handling of reinforced co-operations (see below
for the main innovations).

The ratification process has started in each Member State, but
is expected to take more than a year, partly by votes in
parliament, partly by referenda according to Member States’
respective traditions. The final outcome is, however, highly
uncertain and one cannot exclude the possibility of one country
rejecting ratification. This is all the more true as the
Constitutional Treaty might be seen by public opinion to be
linked to other political developments and topics going beyond
this text, such as Turkish EU membership, national financial
contributions to the EU budget, or the transfer of funds to Eastern
and Central European states at the expense of Southern
European countries. 

12
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REVIEWING THE LISBON STRATEGY

The Lisbon European Council (2000) set the strategic goal of the
Union becoming the most competitive and dynamic knowledge-
based economy in the World within the next decade. In its
annual report presented to the spring European Council on the
progress of the Lisbon strategy (25 March 2004), the European
Commission painted a rather disappointing picture of the EU’s
overall competitiveness and achievement with regard to the set
targets.

While some progress has been achieved in job creation and the
liberalisation of important fields such as the telecommunications
or energy sectors, the Commission pointed to the lack of success
in raising employment and productivity to the requested levels.
Particular emphasis was put on the insufficient transposition of
internal market directives related to the Lisbon Strategy, and
concerns regarding the budgetary situation in states such as
France and Germany. Also, Europe seriously lags behind in
terms of industrial R&D investment.

13

President of the European Council: The European Council shall elect its president for up
to five years (two possible mandates of 2.5 years) to chair summits and drive forward its work.
The presidency of Council formations, other than that of Foreign Affairs, shall be held by Member
States on the basis of equal rotation for periods of at least a year. 

Foreign Minister: The EU Foreign Minister shall conduct the Union's common foreign and
security policy, sitting in the Commission with access to its resources, but answerable to Member
States. He shall be appointed by the European Council with approval from the Commission. This
position is seen as an amalgam of the posts of External Relations Commissioner and High
Representative of the EU. 

Defence: New legal bases will be created: a solidarity clause between Member States (relevant
in the case of terrorist attacks or natural/man-made disasters), the frame for ‘structured
cooperation’ in defence matters, and the creation of the European Armaments, Research and
Military Capabilities Agency.

European Commission: From 1 November 2009 onwards, the Commission shall consist
of 13 commissioners selected on the basis of a system of equal rotation between the
Member States, a President and a Minister for Foreign Affairs as Vice-President. The
Commission President shall appoint non-voting Commissioners coming from all other Member
States. 

European Parliament: The European Parliament's size shall not exceed 732 members. The

number of areas where the European Parliament can co-legislate with Member States will almost
double to 70.

Simplified Legislation: The Draft Treaty proposes to reduce the number of legislative
instruments and calls them more easily understandable names, such as European Law, European
Framework Law, European Regulation and European Decision.

Voting Power: From 2009, decisions will be taken by double majority, representing at least
half of the Member States and 60 percent of the Union's total population. The national veto will
be preserved in a few politically sensitive areas, such as taxation and foreign policy.

Economic and Monetary Union: Significant changes include the establishment of an
explicit link between the coordination of economic policies and the coordination of employment
policies, and the strengthening of provisions specific to Member States in the Euro zone
(arrangements covering the Euro Group are set out in an attached protocol).

Exit Clause: For the first time in the Union’s history, there will be an exit clause for countries
that want to leave the Union. This reflects the practical difficulties of a growing Union, which
could eventually have over 30 Member States.

Other: The Preamble refers to the cultural, religious and humanist inheritance of Europe. The
Union will have legal personality, allowing it to sign international treaties. Its Charter of
Fundamental Rights will be legally binding.

The New Constitutional Treaty Proposes Major Developments of the EU Institutions
The new Barroso Commission has urged Member States to
considerably increase efforts to meet the set targets, making it
clear that European competitiveness will be at the top of the new
Commission’s list of priorities. 

In order to provide the initiative with new impetus and review
the first five years of the Lisbon Strategy, a high-level expert
group had previously been tasked to undertake a thorough
‘Mid-Term Review’.

THE HIGH-LEVEL GROUP – KOK REPORT
The European Council held in Brussels in March 2004 invited the
Commission to establish a High-Level Group headed by Mr Wim
Kok to carry out an independent review to contribute to the Mid-
Term Review.  The report was aimed at identifying future key
measures that would form a consistent strategy for the European
economies to achieve the Lisbon objectives and targets.  The
Group was composed of a limited number of highly qualified
individuals able to reflect the views of all stakeholders.

The Kok report concluded as follows:
For Europe to increase its living standards, it needs to accelerate
employment and productivity growth via a wide range of
specifically targeted reform policies, as well as a wider
macroeconomic framework in support of growth, high internal
demand and employment.  Being aware that no single action
will be able to deliver high and sustained growth with
consequent job creation, the report rather stressed the need to
rely on interconnected and deep-cutting structural changes to
unlock the Union’s full potential. Getting there required urgent
action across five policy areas in particular:

• The knowledge society: increasing Europe’s attract-
iveness to researchers and scientists, making R&D a top
priority and promoting the use of information and
communication technologies (ICTs).
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• The internal market: completion of the internal market for
the free movement of goods and capital, and urgent
action to create a single market for services. In this
context particular attention has to be paid to the
Commission’s proposal for a framework Directive on
services in the internal market with the aim of easing the
movement of services between Member States while
providing both service providers and recipients with the
required legal certainty. 1

• The business climate: reducing the total administrative
burden; improving the quality of legislation; facilitating
the rapid start-up of new enterprises; and creating an
environment more supportive to businesses.

• The labour market: rapid delivery on the recom-
mendations of the European Employment Taskforce;
developing strategies for lifelong learning and active
aging; and underpinning partnerships for growth and
employment.

• Environmental sustainability: spreading eco-innovations
and building leadership in eco-industry; pursuing
policies that lead to long-term and sustained
improvements in productivity through eco-efficiency.

Although individual Member States have made progress in
some areas, none has succeeded in consistently improving its
overall performance. Therefore, Europe needs to step up its
efforts considerably.

The task is to develop national policies in each Member State,
supported by an appropriate European-wide framework that
addresses a particular State’s concerns. It is therefore intended
that the European Commission should report precisely on
success and failure in each of the Member States. 

In brief, achieving these objectives will be possible by acting
along three lines: more coherence and consistency between

policies and participants, improving the process for delivery by
involving national parliaments and social partners, and clear
communication on objectives and achievements.

In this context, the High-Level Group proposed that:

• The European Council takes the lead in pushing forward
the Lisbon strategy.

• The Member States prepare national programmes to
commit themselves to clear targets and engage citizens
and stakeholders in the process.

• The European Commission reviews, reports and
facilitates progress and supports it by its policies and
actions.

• The European Parliament plays a proactive role in
monitoring performance.

• The European social partners must take up their
responsibility and actively participate in implementation
of the Lisbon strategy.

It is by adhering to these changes, and notably by involving
European social partners and engaging Europe’s citizens, that
the Lisbon Strategy may bring about the expected outcome of
increased European competitiveness, productivity, social
cohesion and a growing commitment to environmental
sustainability.  

ENVIRONMENT AND SUSTAINABLE DEVELOPMENT 

Since the Gothenburg European Council in 2001 and the
decision on a EU Sustainable-Development Strategy (SDS), the
Union has continued to spearhead efforts to raise sustainable-
development standards at global level. The strategy has since
then guided the Union's political commitment to sustainable
economic and social development, explicitly addressing public-
health issues as well as management of natural resources and

14

1 Cf. for more details: Proposal for a Directive of the European Parliament and of 

the Council on services in the internal market, COM(2004)2 final/3.
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improvement of transport systems. The environmental dimension
is at the very heart of this strategy. 

The European Commission is expected to present a mid-term
review in January 2005, relying on a previous stakeholder
dialogue and extensive public consultation performed by the
DG for Environment. At its December meeting, the Environment
Council recalled the necessity to revise the current SDS. More
specifically, it will have to address the inter-generational aspect,
reinforce the integration of environment into other policy areas
(Cardiff Process), and strengthen the synergy between the
Lisbon process and the SDS. 

Further major challenges can be seen in the integration of new
Member States in Central and Eastern Europe, facilitating the
full application of EU environmental standards so as to rapidly
reach the average of EU greenhouse-gas emission figures. At a
Global Forum on Sustainable Development held in November
2004 in Paris, major stakeholders also pointed to the
importance of engaging the private sector and defining the
principle of Corporate Social Responsibility (CSR).  The Spring
2005 Council is expected to decide on the aforementioned
issues. 2

CLIMATE CHANGE

The EU and its Member States ratified the Kyoto Protocol
Convention on Climate Change on 31 May 2002. The
Commission’s mid-term review of the Strategy for Sustainable
Development will also serve to prepare an EU strategy with
regard to climate-change policies after the first Kyoto
commitment period (2008-2012). This process has been given
new impetus after the decision of the Russian Parliament to ratify
the Kyoto Protocol entering into force on 16 February 2005,
and the UK has announced that its presidency of both the G8
and the EU in 2005 would make climate change a top priority.

The EU Climate Change Programme (ECCP) adopted in March
2000 will be supplemented and reinforced from January 2005
onwards with the new Emission Trading Scheme (ETS) entering
into force.

On an international level, the Conference of Parties to the UN
Framework Convention on Climate Change (COP-10) made
little progress in defining future global standards in climate-
change policies. At its December 2004 meeting in Buenos
Aires, the Conference did at least provide a more precise
definition of the carbon-sink mechanism mentioned in the Kyoto
Protocol. The parties further agreed to engage in a thorough
dialogue on the strategy to be adopted for the period after
2012. A new conference has therefore been scheduled for May
2005 in Bonn, which is expected to give more precise
indications. 

One of the main European objectives will be to have clearly
numbered commitments on greenhouse-gas reduction beyond
2012.

The EU ‘REACH’ system to Register, Evaluate and Authorise new
Chemicals, possibly with supervision by a new European
Chemicals Agency in due time, has been debated further. Based
on a REACH Impact Assessment Workshop, progress has been
achieved with regard to information requirements and
information sharing on chemicals. Under the REACH system, the
burden of responsibility for testing goods will lie with companies
and not with authorities, although fierce debate between the
Commission and industry is expected to continue. The European
Parliament is going to proceed with a first reading in late 2005.

As a further environmental policy supporting instrument, the
Commission presented a proposal for a new Financial
Instrument for the Environment (LIFE+) to group existing support
programmes for reasons of efficiency. The Commission

15

2 Council of the European Union, Press Release 2632nd Council Meeting 

Environment, 15962/04.
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proposed to divide LIFE+ into two strands, one focusing on LIFE+
Implementation and Governance, the other focusing on
Information and Communication, raising awareness and
dialogue. This new instrument would also support the new
Environmental Technologies Action Plan for the European Union
(ETAP) presented by the Commission in early 2004.  Proposed
actions are the promotion of environmental technologies in all
economic sectors, support for demonstration and market-
introduction, for instance. 3

ENLARGEMENT

On the basis of successful accession negotiations, the European
Union has welcomed ten new Member States that have officially
joined the Union on 1 May 2004. From the outset, new
members have been actively involved in crucial developments
such as the May 2004 European Parliament elections, the
Intergovernmental Conference, and the appointment of the
Barroso Commission, to which each of them has sent a
Commissioner.

Yet, membership perspectives go far beyond the latest
enlargement round. Bulgaria and Romania have been
confirmed as candidates for accession in 2007, depending on
progress made on internal reforms. Indications have also been
given as to a future enlargement regarding the Western
Balkans. While membership of the Ukraine has not been ruled
out, the current political and economic instability of the country
does preclude any realistic prospect of membership in the near
future.

The ongoing debate on Turkish membership led to new
developments throughout 2004. The European Commission
considered in its recommendation of 6 October 2004 that
‘Turkey sufficiently fulfils the political criteria and recommends
that accession negotiations be opened. The irreversibility of the

reform process, its implementation in particular with regard to
fundamental freedoms, will need to be confirmed over a longer
period of time.’ 4

The European Council in December 2004 gave its final approval
to accession talks with Turkey and fixed October 2005 as the
starting point for negotiations. While the aim of these
negotiations was clearly defined as being full Turkish EU
membership, European Heads of State or Government did
clearly state that Turkey would remain under close review. Any
backlash in the reform process might justify the immediate
interruption of accession talks. In the light of very critical public
opinion in a number of Member States, it cannot be ruled out
that Turkish membership could be bound to a positive referendum
in France (already announced to take place in due time) or be
modified altogether towards a ‘privileged partnership with the
EU’ – an option that Turkey has strongly rejected.

Representing far more than just a further EU accession, Turkish
membership raises the more fundamental question about the
ultimate aim of the European Union. This is all the more true as
Turkey would be the biggest European state in terms of
population in the mid-term future, with corresponding voting
rights in the Council and the Parliament. For those in favour of
Turkish (or even Ukrainian) membership, the EU would
increasingly be limited to a role of democracy enabler at the
expense of further political integration and development of
international EU leadership based on strong cohesion. 

EU enlargement therefore addresses fundamental issues such as
the final frontiers of the EU, whether Europe would remain a
political project or become more like an optimised free-trade
zone, what relations the Union would have to build with
neighbouring countries such as Iraq or Iran, and finally whether
the Union is capable of mastering rapid subsequent
enlargements and the associated financial burdens.    
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3 Council of the European Union, 15554/04.
4 COM(2004) 656 final. 
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ECONOMY AND THE EURO 

The European Central Bank (ECB) has not adjusted its interest
rates since June 2003, when they were raised by half a
percentage point. Meeting the ECB’s 2% inflation target, the
Euro zone therefore enjoyed historically low interest rates in
2004.

Notwithstanding these favourable conditions, recovery of the
economy has been slow and decisive momentum has been
lacking.

In this context, two major aspects seen by some countries as
weighing on economic growth were discussed in 2004, i.e. the
Stability and Growth Pact (SGP) and the strength of the Euro.

Regarding the SGP, debate has been fierce after the European
Council’s non-decision in November 2003 in the light of
persistent budget deficits in France and Germany. In its July
2004 judgment, the European Court of Justice backed the
European Commission in its stance to systematically fine
countries that are in consistent breach of the SGP. However, the
SGP has been further weakened in the light of recent 2005
budget-deficit estimates in France, Germany and Italy, and the
information that Greece had to revise its considerably
underestimated government deficit and debt figures for the
period 1997-2003, showing that it never did satisfy the SGP
targets; the EC launched an infringement procedure against
Greece on 1 December 2004. It remains to be seen whether the
debate will lead to a more confrontational stance between the
Commission and Member States, or whether a consensus can
be found on a more flexible interpretation of the SGP. 

Regarding the persistent strength of the euro against the US$, the
highest level was reached on 30 December 2004 at
€1/$1.3637. Both the ECB President and the Eurogroup

(consisting of the Ministers of Finance of the Euro zone) have
urged all players involved to take appropriate measures to reduce
global imbalances. The message was addressed to the US to
reduce its budget and commercial deficits. High-level American
analysts said, however, that the US might not back its currency
below the level of €1/$1.45.

COMMON FOREIGN AND SECURITY POLICY (CFSP)

The European Council of December 2003 adopted a European
Security Strategy, ‘A Secure Europe in a Better World’, that had
been drafted under the authority of the SG/EU High
Representative Javier Solana. The document is aimed at giving the
European Union a coherent framework for the effective
formulation and implementation of its Common Foreign and
Security Policy (CFSP).

The document notably highlights terrorism as a key threat to
European security to be addressed in a cross-cutting approach
and underlines the necessity of a more coherent and ‘capable’
European Security and Defence Policy (ESDP) in particular. The
year 2004 witnessed decisive steps being taken in both of these
areas responding directly to the concerns expressed in the
Security Strategy:  

THE EU RESPONSE TO TERRORISM
Following the 11 September 2001 and subsequent terrorist
attacks in Bali and Djerba, the fight against terrorism has
become a priority for all Member States. In the light of the major
attacks perpetrated on 11 March 2004 in Madrid, the March
European Council decided on further intensification and
improved coordination of the fight against terrorism and
adopted a “Declaration on combating terrorism”. Beyond
legislative measures to harmonise national laws in tackling
organised crime, the European Council underlined the role of
existing EU bodies, mainly Europol and Eurojust, and invited

17

Main Principles of the European Security Strategy  

The European Security Strategy clearly states that ‘Security is a precondition of development.
Conflict not only destroys infrastructure, including social infrastructure; it also encourages
criminality, deters investment and makes normal economic activity impossible. A number of
countries and regions are caught in a cycle of conflict, insecurity and poverty. Competition for
natural resources – notably water – which will be aggravated by global warming over the next
decades, is likely to create further turbulence and migratory movements in various regions.

Energy dependence is a special concern for Europe. Europe is the World’s largest importer of oil
and gas. Imports account for about 50% of energy consumption today. This will rise to 70% 
by 2030.’

In the light of new threats that are more diverse, less visible and less predictable, the Security
Strategy gives some clear indications as to where potential threats might emerge. Therefore, key
threats to European security are seen to be Terrorism, Proliferation of WMD, Regional Conflicts,
State Failure, as well as organised crime.

Strategic objectives are not only to protect European citizens, but also to contribute to security
on a global level by sharing responsibility with other partners.

The focus thereby clearly lies on conflict prevention by addressing potential threats well in
advance, building security and favouring dialogue in Europe’s immediate neighbourhood and
relying on an international order based on effective multilateralism.
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Member States to reinforce their operational cooperation. The
Europol Counter-Terrorist Task Force has been reactivated and
the Police Chiefs’ Task Force has been invited to coordinate
operational measures to respond to and prevent terrorist acts.
The main issues dealt with by the Declaration encompass inter
alia the strengthening of border controls and document security,
sharing of intelligence, preventing the financing of terrorism,
international cooperation in particular with the United Nations,
and last but not least the appointment of a Counter-Terrorism
Coordinator. 

This position has been held since 25 March 2004 by Mr Gijs
de Vries (NL). Working within the Council Secretariat, the
Coordinator’s task is to coordinate the work of the Council in
combating terrorism and, with due regard to the responsibilities
of the Commission, favour synergies between the different
instruments within the CFSP as well as JHA framework at the
Union’s disposal. He will also have to report to the Council on
a regular basis on progress made, notably regarding actual
follow-up to Council decisions.

The EU Council also underlined the added value that a more
effective ESDP would bring about in this field. 

EUROPEAN SECURITY AND DEFENCE POLICY (ESDP)

AN EMERGING SECURITY ACTOR: THE EUROPEAN UNION
Sharing the goals of further political integration and of
rendering the EU more credible as a security actor in world
affairs, European Union political leaders have expressed their
hope that a reinforced ESDP will be able to provide a military
backbone for the Union’s evolving CFSP.  

While some military non-aligned Member States (Austria,
Finland, Ireland and Sweden) prefer to concentrate their efforts
on the soft end of ESDP by emphasising the need to upgrade

civilian tools within crisis prevention and management, general
agreement has been reached among all states to make the
increase of military capabilities a priority.

The building of more robust defence capabilities by relying on
improved and above all harmonised military hardware would
therefore not only serve ESDP operations, but rather be a
contribution to the overall efficiency of the North-Atlantic Alliance
and of operations led in conjunction with the US as well.

Efforts by NATO and the EU to increase Europe’s overall
capabilities in this field are therefore highly complementary,
and in no case would ESDP be aimed at taking over NATO’s
collective defence role. While the persistence of a strong
transatlantic link is particularly recognised in the new EU
Member States from Central and Eastern Europe, this does not
however exclude further development of ESDP. As seen with the
four-power summit between France, Germany, Belgium and
Luxemburg in April 2003, some countries might choose to go
further and develop a truly autonomous European Defence
including strategic and tactical planning and the whole range
of C4IR (Command, Control, Communication, Computer,
Intelligence, Reconnaissance) capabilities in the mid-term future.

The year 2004 showed that things are evolving quickly and
considerable progress has been achieved on a wide range of
issues:

ENHANCING CAPABILITIES

While ESDP has a strong civilian component regarding Conflict
Prevention that goes far beyond pure defence aspects, the
development of Europe’s military capabilities has played a
fairly prominent role. This process has been led by further
institutional developments as well as the focus on increasing
hard-end capabilities.

18
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up an operation centre for a particular operation, as EU
Military Staff, currently limited to early warning and
strategic planning tasks, with a view to conducting
possible EU missions without relying on NATO; 

• inviting NATO to station liaison officers at the EU
Military Staff to help ensure transparency and close
coordination between the EU and NATO.

HEADLINE GOAL 2010

On 18 June 2004 the European Council endorsed a new
Headline Goal 2010 document, representing a further
development of the previous 1999 Helsinki Headline and
Capability Goals. Intended to reflect the new EU Security
Strategy as well as lessons learned from EU-led operations, the
document sets out that the EU should be able to respond with
‘rapid and decisive action applying a coherent approach to the
full spectrum of crisis management operations’. Besides the
already mentioned establishment of an operational cell within
EUMS, major advances have been made on the ‘Battlegroup
concept’ and the establishment of a European Defence Agency.

THE BATTLEGROUP CONCEPT

At its November 2004 meeting the General Affairs and External
Relations Council (GAERC) decided on the implementation of
the Battlegroup concept. The Battlegroups are seen as providing
the EU with rapidly deployable, coherent force packages
capable of stand-alone operations. They are complementary
and mutually reinforcing, with the NATO Response Force and
non-EU European NATO countries invited to participate. In a
‘Global Approach on Deployability’ the Member States also
committed themselves to provide assets and mechanisms
required for strategic air and land transport, representing a key
enabler for Rapid Response. The GAERC also recognised the
need to continue the ECAP process in the light of the Headline

After reaching ‘operational capability’ across the full range of
Petersberg tasks in 2003, the EU Rapid Reaction Force was
recognised to be ‘limited and constrained by recognised
shortfalls’ in certain defence capabilities (mainly in strategic
airlifts, precision-guided munitions, command and control
systems, intelligence, aerial refuelling and suppression of enemy
air defences). As a result, ESDP missions in the near to medium
term will likely focus on lower-end Petersberg tasks rather than
higher-end peace-enforcement operations.

Addressing these European defence-capability shortfalls, the
focus of recent ESDP development has been on improving and
harmonising the Member States’ decision-making and
procurement processes. In the light of reluctant public opinion
and tight budgets, EU leaders have repeatedly underlined the
need for rationalising Member States’ respective defence efforts
and promoting multinational projects to reduce internal
operating costs, as laid down in the ECAP 5 launched in 2001.
Within this process, different options have been under review,
notably the leasing of commercial assets (primarily for air
transport); sharing or pooling of national assets among several
Member States; ‘niche’ specialisation, in which one or more
Member States would assume responsibility for providing a
particular capability as well as more joint procurement projects.

INSTITUTIONAL REFORM

In this context, the Union reached a new agreement in
December 2003 on enhancing the EU’s military planning
capabilities by:

• establishing an EU planning cell at NATO headquarters
(SHAPE) to help coordinate ‘Berlin Plus’ missions or
missions conducted using NATO assets;

• establishing a civil-military cell within European Union
Military Staff (EUMS) with the capacity of rapidly setting
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5 ECAP: European Capabilities Action Plan. The ECAP process has illustrated that 

there is a logical link between the European Security and Defence Policy (ESDP), 

military capabilities and armaments.
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Goal 2010 and the establishment of the European Defence
Agency (see paragraph below). In the framework of the ECAP
process, the GAERC also approved a document entitled
‘European Security Defence Policy (ESDP) and Space’ defining
contributions that can be made to ESDP by space applications.
This document is intended to serve as a reference for future
proceedings with regard to military capabilities.

THE EUROPEAN DEFENCE AGENCY (EDA)

Following the creation of a European Defence Agency (EDA) on
12 July 2004, the GAERC at its meeting of 22–24 November
2004 adopted guidelines on the Agency’s work programme for
2005 and a budget of €20m that will enable it to reach a staff
of 77 by the end of next year. 

Headed by the SG/HR of the EU Council, Mr Javier Solana, the
EDA is composed of a top team, a Corporate Services branch
and four directorates: Capabilities, T&T, Armaments and
Defence Industry/Market.  

The Agency will work as a coordinating focal point for the
existing network of armaments bodies and support the EU
Council in the ECAP process. The tasks of the EDA in the field
of capability development include:

• coordinating implementation of ECAP, of an enhanced
ECAP or any future plan;

• scrutinising, assessing and evaluating against criteria to be
agreed by the Member States the capability commitments
given by them through the ECAP process and using the
Capability Development Mechanism (CDM);

• promoting and coordinating harmonisation of military
requirements;

• identifying and proposing collaborative activities in
operational domains.

The involvement of the EDA in ECAP will give substance to the
evaluation process agreed upon in the Headline Goal 2010.
The EDA is to carry out this task as part of its mission to assist
the Member States in the improvement of their military
capabilities. 

In the first half of 2005, the EU Military Committee and the EDA
are to review the ECAP Panel Groups and propose the most
appropriate option for each Panel Group. This review will be
presented to the May 2005 External Relations Council. NATO
will be informed of the ECAP evaluation and the subsequent
review of the ECAP Panel Groups. This will be done through the
EU/NATO Capability Group.

Once fully operational, the Agency will be responsible for ‘the
integration between operational aspects of capabilities (…) and
the capability acquisition and development ones’ and will thus
‘incorporate or assimilate the principles and practices of the
relevant elements of pre-existing arrangements/groupings/
organisations (OCCAR 6, Framework Agreement 7, WEAG 8).’

It is foreseen that the EDA will establish a link between military
planning and the world of armaments (in particular defence
research and procurement) and at the same time rationalise
Europe’s armaments institutions, transforming the existing
patchwork of bodies and arrangements into a more coherent
setting. Although it is too early to assess the consequences
because the EDA’s work programme is not yet precisely known,
ESA has opened a dialogue with this new EU Agency and with
other organisations (e.g. OCCAR).

The Agency also aims to identify and engage with urgent
agendas under the Commission’s umbrella such as Space Policy
and the future European Security Research Programme 9, inter
alia.
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6 OCCAR: Organisation for joint Armaments Cooperation. The UK, F, G, I and B are 

parties to the OCCAR Convention. Although it has the legal potential to become a 

fully-fledged armaments agency, OCCAR has so far acted purely as a management 

agency aiming at greater efficiency in the management of collaborative defence 

equipment programmes.
7 Framework Agreement to facilitate defence-industry restructuring in Europe 

(parties are F, G, SP, S and UK). It covers the following areas: security of supply, 

export procedures, security and classified information, treatment of technical 

information, research and technology, harmonisation of military equipment.
8 WEAG: Western European Armaments Group (European NATO Member Sates and 

EU Member States except Ireland and Iceland). Organised in three panels: 

Harmonisation of Requirements (Panel I); Research and Technology (Panel II); 

Defence Economics (Panel III).
9 See paragraph below.
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DEFENCE MEASURES RELATED TO THE LISBON
STRATEGY

Following its Communication on a common defence equipment
policy dated 11 March 2003 (COM (2003)113 final), the
European Commission issued another Communication on a
European Security Research Programme (ESRP) initiative and
issued a Green Paper on Defence procurement in 2004. It
thereby intends to spur European technology development and
remove market barriers for the equipment market so as to favour
trans-national industrial production.

THE EUROPEAN SECURITY RESEARCH PROGRAMME
(ESRP) INITIATIVE

In order to address the new security challenges through a
coherent security research programme at the level of the
European Union, the Communication advocates the
establishment of a Preparatory Action on ‘Enhancement of the
European industrial potential in the field of security research
2004-2006’. This programme notably provides €65 million in
funding for RTD and supporting projects aimed at preparing a
comprehensive programme for security research for 2007
onwards (ESRP).

A Group of Personalities (GoP), including the ESA Director
General, reported on the principles and priorities of such a
European Security Research Programme (ESRP) and presented
its conclusions to the President of the EC on 15 March 2004.
The ESRP is intended to play a major role in the discussion on
future Community research activities, such as the 7th Framework
Programme.  

According to the GoP report, an ESRP should:

• fund capability-related research projects up to the level

of demonstrators that are useful in particular for internal
security in the EU and for Common Foreign Security
Policy/ESDP missions;

• seek to bridge the gap between civil and military
research and maximise the benefits of multi-purpose
aspects of technology.

Given the growing duality of technology and the increasing
overlap between military and non-military security applications,
the EC is equally looking into financing the transformation of
technologies and/or co-funding EDA research projects with
possible applications in both fields via the ESRP. The
multinational/Community co-funding scheme of Galileo may
provide a worthwhile model in this respect.  

THE GREEN PAPER ON PUBLIC PROCUREMENT OF
DEFENCE EQUIPMENT

On 23 September 2004 the European Commission issued a
consultative Green Paper on how to improve cross-border
competition in certain areas of defence procurement. By means
of this Green Paper, the Commission ‘aims to contribute to the
debate on the advisability of adapting the European regulatory
framework for the procurement of defence equipment in order
to contribute to facilitating the industrial production and make
public expenditure more effective’ 10. 

At the core of the debate is Article 296 TEC, which allows
Member States to derogate from the rules of the common market
if their ‘essential security interests’ are concerned. Such
exemptions are subject to certain conditions defined by the
Treaty and the case law of the European Court of Justice (ECJ).
In practice, most governments have regarded the right to
derogate as automatic, placing almost all defence contracts on
the basis of national procurement laws, which differ
considerably from country to country.
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10 Presentation of the Green Paper 

(http://europa.eu.int.internal_market/publicprocurement/ddp_en.htm).
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In its Green Paper, the Commission puts forward two options to
improve the situation: either the issuing of an interpretative
communication in order to clarify the existing legal framework, or
the formulation of a new Directive that would include specific
selection criteria, in particular security of supply and
confidentiality. It would need to be accompanied by measures in
other related fields, in particular technology transfers and transits.

ESDP OPERATIONS IN 2004

After the successful completion of two military operations in
2003 (Artemis in the Democratic Republic of Congo, and
Concordia in Macedonia), four ESDP operations displaying the
wide spectrum of possible types of action and upgrading of
ESDP capabilities were conducted in 2004.

Regarding EU Police Missions (EUPM), the EUPM in Bosnia 
and Herzegovina is still ongoing and represents a force 
of approximately 500 policemen. A second police mission 
in FYROM, code-named EUPOL PROXIMA and launched 
on 15 December 2003, accounted for some 200 personnel. 

Regarding EU Military Operations, the EU has taken another
step forward on 2 December 2004 by launching the EUFOR-
Althea operation in Bosnia-Herzegovina in order to replace
NATO’s Stabilisation Force (SFOR). According to the Berlin+
agreement between the EU and NATO, the operation will be
carried out with recourse to NATO assets and capabilities. It
will initially comprise an International Police Unit (IPU) with
executive powers. Starting at the same force level as SFOR, the
EU will command a robust force of 7000 troops, thereby
representing the biggest EU military operation conducted so far.

Finally, and still within the ESDP framework, the EU has
launched its first ‘Rule of Law Mission’ in accordance with a
priority area identified at the Feira European Council (2000).
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This EUJUST THEMIS mission, launched for an initial period of
12 months on 16 July 2004 in Georgia, has been sending high-
level senior experts to Tbilisi with the aim of assisting
governmental authorities in the reform process of the criminal-
justice sector towards international and European human-rights
standards. The mission represents an important step forward in
the development of the civilian side of the ESDP. 

2.2.2 The United States of America

In his 2004 State of the Union Address, President George W.
Bush defended US intervention in Iraq and underlined the
necessity for the US to further adapt to a fragile overall security
situation. Throughout the year, foreign-policy and national-
security-related issues were indeed predominant in America’s
public life, in particular with regard to the ongoing situation in
Iraq (including mid- to long-term prospects for US engagement)
and the 9/11 Commission advocating a thorough reform of
America’s intelligence services.

Maintaining a high level of funding for security and foreign
policy, the Administration announced its intention to keep its
commitment high in Iraq with the objective of further stabilising
the country and allowing general elections to be held. With an
increase of over 9.7% in expenditure on Homeland Security, the
fight against terrorism continued to be at the heart of American
policy. Taking a variety of measures to increase border security,
the US also signed agreements with partners to increase security
for air passengers, namely a cooperation agreement with the
European Union on the exchange of Passenger Name Record
(PNR) information.

A major event in this context was the release of the report of the
9/11 Commission investigating the functioning of America’s
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security services prior to the attacks. On the basis of the
testimony given by several representatives of the Administration,
the independent Commission recommended a complete
overhaul of the US intelligence community that led to a new
Intelligence Reform and Terrorism Prevention Act in December
2004. The key measure will be the appointment of a national
intelligence Director to coordinate intelligence agencies and
advise the President.  

On the economic side, expansion was partly slowed by high
energy prices, while the labour market remained rather weak.
The level of productivity nevertheless remained high, so as to
support further investment. Consequently, real GDP is expected
to grow by about 3% in 2005, having reached some 4.4% in
2004.

In the mid-term, tax and spending levels will have to take into
account the structural deficit that, despite a growth in
governmental income of about 4% in 2004, was over $400
billion at the end of FY 2004.  Notwithstanding that, the
Congress finally renewed its faith in the President’s policy by
approving and extending several tax-cutting measures beyond
2006. The external trade imbalance of the US reached another
record with a deficit of over $600 billion for 2004.

In line with the most important events in 2004, terrorism, the
war in Iraq, tax cuts, health care and the economy were the
major issues during the Presidential election campaign. On 
2 November 2004, George W. Bush was re-elected, winning
51% of the popular vote while Republicans gained additional
seats and therefore have the majority in both the House and the
Senate.

Following his re-election, the President outlined his plans for a
second term, placing emphasis on continuity of his main policy
objectives, while making some personnel changes within the

Administration. While developments in the international agenda
are difficult to predict for the near future, the President gave
clear objectives as to domestic policies, focusing on reform of
the American social-security and pension system and further tax
reforms as top priorities, to take into account rising deficits. 

2.2.3 Transatlantic relations 

Notwithstanding the 2004 presidential elections, analysts are
expecting the relationship between the US and Europe to
continue to evolve around two major topics, i.e. cooperation in
security policies and trade-policy issues – two fields in which
some divergence has been perceivable throughout 2004. 

INTERNATIONAL SECURITY ISSUES

Different approaches between transatlantic partners continued
to be perceivable throughout 2004 in the field of appropriate
threat response. 

While most Allies maintained the position that any NATO or
other military action – other than Article 5 actions (collective
defence) – would require a UN resolution wherever possible,
the Bush Administration has clearly stated that it intends to
further rely on ‘coalitions of the willing’ for any given
intervention – trying to implement and spread this concept by
talking of ‘a humanitarian coalition’ in the light of the 2004
tsunami disaster response in South-East Asia. The United States
have therefore been trying to point at the supposed inefficiency
of the United Nations, in hard security issues or humanitarian
interventions alike.

The perception of the role of the UN in world affairs therefore
continues to be one of the major dividing lines between the US
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and Europe in recent years. Europe favours an involvement of
the UN in international affairs and strongly believes in the
importance of respecting international law, whereas the US
tends to believe that the UN is not the appropriate organisation
for discussing international affairs and that international law
rather limits effective US action in preventing terrorism and the
proliferation of weapons of mass destruction.

Europe’s approach was clearly displayed in the light of
ongoing tensions with Iran throughout the year with regard to
its nuclear programme. In line with European emphasis on
preventive diplomacy, a troika consisting of France, Germany
and the United Kingdom conducted difficult talks with Iran
throughout 2004 on the dismantling of any militarily usable
nuclear programme. After several setbacks, an agreement was
reached at the end of the year in which Iran reiterated its
commitment to the Non-proliferation Treaty while confirming
suspension of enrichment-related activities on a voluntary basis
though refusing to treat it as a legal obligation.

Notwithstanding these differing approaches between the US
and major European countries, transatlantic relations also
displayed their efficiency in agreeing on NATO’s further
development and engagement beyond its 2004 Istanbul
summit.

On the basis of a ‘strong transatlantic consensus’, the Allies
agreed on the following:

• increasing the number of Provincial Reconstruction
Teams in Afghanistan under NATO’s command in order
to help extend the authority of the central government
and promote security, reconstruction and development;

• extending cooperation with Russia and the Ukraine on
terrorism, proliferation, crisis management, civil
emergencies and defence reforms;

• launching an ‘Istanbul Cooperation Initiative’ to offer
practical security-related cooperation to countries in the
wider Middle East, including Mediterranean countries;

• reviewing the applications of Albania, Croatia and
Macedonia at a NATO summit meeting to be held not
later than 2007;

• assisting in the training of Iraqi security forces.

An outstanding issue among the Allies is the possible extension of
US missile defence for intercepting strategic missiles. Discussions
within NATO continued throughout 2004, but the failure of a
further missile test on 15 December 2004 clearly represented a
setback for the Bush administration. Some countries doubt that
Europe should get involved in such a system, given the different
geographical and geopolitical context of the European continent.
Thus, France is actively considering continuing work on a more
limited theatre, missile defence.

TRADE POLICY

The EU and US remain each other’s main trading and
investment partners, and are the two largest players in global
trade. The importance of this partnership has been underlined
by the EU Commission’s 20th annual report on US barriers to
trade and investment by advocating a new strategy to
strengthen transatlantic economic cooperation 11.  In June 2004,
the EU-US summit had already adopted a joint declaration
aiming at giving new impetus to trade and investment relations
and deepening the bilateral Positive Economic Agenda (PEA).
A wide range of issues were discussed: an improved financial
market dialogue, the launch of regulatory cooperation in
priority sectors, maritime safety equipment and the possible
future establishment of an Open Aviation Area (OAA). On this
basis, a broad stakeholder consultation was launched on both
sides of the Atlantic with the aim of gathering fresh ideas to
improve transatlantic economic integration.
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11 Report on United States Barriers to Trade and Investment, European Commission, 

December 2004.
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Notwithstanding this positive outlook, trade disputes between the
two entities continued in 2004, although they concerned only 2%
of overall transatlantic trade. In March 2004 the EU began
imposing trade sanctions for the first time by applying tariffs on a
wide range of US goods – as authorised by the WTO in August
2002. Sanctions were directed against the non-compliance of the
Foreign Sales Corporation/Extraterritorial Income Act (FSC-ETI)
with WTO rules, seen to represent illegal US export subsidies. In
the light of a new American Jobs Creation Act passed in late
2004 that repeals these provisions, the EU Commission
provisionally suspended US export sanctions.

Similarly, the EU obtained authorisation from the WTO dispute
settlement body in November 2004 to impose countermeasures
to the US Continued Dumping and Subsidy Offset Act (known as
the Byrd Amendment Act).

On the other side, the US did not lift its retaliatory measures
against EU products that it had been allowed to take in the light
of an EU import ban on hormone-treated beef. Although the EU
has since adopted a new Directive on the issue, the case is still
pending.

More generally, tensions have arisen over the issue of
genetically modified organisms (GMOs). While the EU invokes
the principle of precaution, the US is claiming that the initial
import ban for public-health reasons did in fact represent
disguised trade barriers. The EU has agreed to lift the import
ban while imposing clear labelling of GMOs. 

Other issues included the divergence between US and EU
regulation of competition, as evident in the case of the dispute
between the Commission and Microsoft. The company was
finally fined some $600 million for anticompetitive behaviour,
and was ordered to unbundle its media player from the
Windows software and share some of its codes.

Most media attention was triggered by both entities launching a
WTO dispute settlement procedure regarding reportedly illegal
subsidies in support of their aeronautical enterprises, Boeing
and Airbus. After the US unilaterally withdrew from the 1992
EU-US Agreement on Trade in Large Civil Aircraft, both sides
are claiming indirect or direct R&D subsidies linked to the
launch of new aircraft (Boeing 7E7 and Airbus A380/A350).
In an agreement between Trade Commissioner Peter Mandelson
and US representative Bob Zoellick on 11 January 2005, the
parties agreed to renegotiate the 1992 agreement on a
consensual basis in order to eliminate subsidies and establish
fair market-based competition between Boeing and Airbus.
Being conscious that neither the US nor Europe would benefit
from a large-scale trade war, it is therefore dispute resolution
rather than dispute escalation that prevails in transatlantic trade
relations 12. 

Last but not least, the EU remains concerned about some
security-related measures that could distort trade. Thus, the new
American Bio-terrorism Act may have consequences for EU
agricultural exports in its food-related provisions. 

Regardless of these disputes, both partners are committed to
launching the new WTO Doha Development Agenda: in July
2004 a breakthrough was reached with a Framework Agreement
between all participating parties setting key parameters for further
negotiations, with regard to agriculture and the Singapore issues
(investment, trade facilitation, competition policy) and services.
With the EU having already abolished all export subsidies for
cotton, the US seems likely to move on this issue too. Both parties
also agreed in principle on removing trade-distorting export
competition practices in agriculture.
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12 EU/US Agreement on Terms for Negotiation to end Subsidies for Large Civil 

Aircraft, 11 January 2005. 
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2.2.4 Russia

Following President Putin’s re-election in March 2004, a
large reorganisation of the Russian governmental sector
was initiated. The ambition has been to cut administrative
layers and to increase the efficiency of government
structures. In parallel, tendencies to concentrate power
around the President and his very large chancellery have
intensified. Earlier, President Putin’s party had gained an
uncontested majority in the Duma, thus limiting the
possibility for the opposition to impose its views on the
transformation process. 

The terrible terrorist attacks that struck Russia during August
and September further reinforced the tendency to concentrate
power around the President. These attacks are likely to have
a durable impact on Russian society. Mr Putin remains a very
popular President and his recent actions are seen as
strengthening the Russian state in comparison to the more
chaotic Yeltsin years. This seems to be welcomed by Russian
voters.

The Russian economy is still doing well, though heavy
dependence on the abnormally high oil and gas prices
continues. The liberal economists around the President have
not been changed. The Yukos affair, however, is to some
extent troubling investors both domestic and foreign. It is seen
as a further sign that President Putin intends to put Russia’s
natural resources under state control – in this respect rolling
back the liberal reforms introduced by Yeltsin.

A positive aspect in 2004 was the Duma’s ratification of the
Kyoto Protocol. With Russia’s accession, the Kyoto Protocol
becomes a reality.

2.2.5 Japan

The last election was in November 2003 (House of
Representatives) and the next is due by November 2007.  The
ruling Liberal Democratic Party (LDP) holds 249 seats and the
LDP’s coalition partner, New Komeito, 34 seats. Prime Minister
Junichiro Koizumi (LDP), who reshuffled his cabinet on 
27 September, once again ignored the wishes of his Liberal
Democratic Party's old guard, and instead of following the
traditional LDP system that rewards long-serving members from
big factions, he chose cabinet members and party leaders who
backed his policies. Favouring a more assertive foreign policy,
the Prime Minister also deployed Japan’s Self-Defence Force to
Iraq in early 2004. Despite heavy criticism, this unpopular
decision has to be seen as being part of his strategy to increase
Japan’s role on the international stage by contributing to talks
with North Korea and maintaining good relations with the re-
elected Bush administration. Vladimir Putin is expected to visit
Japan in early 2005, when the possible return of the four
Japanese-held islands seized by the Soviet Union during the
Second World War (Kourile Islands) will be discussed. Relations
with China deteriorated following an incident in which a
Chinese submarine strayed into Japanese territory. Koizumi also
held negotiations with North Korea for the return of Japanese
abductees, after North Korea admitted in 2002 to kidnapping
Japanese civilians.

After revelations about its secret nuclear programme in 2003,
Japan responded by launching information-gathering satellites
and also started to reconsider its self-defence policy.  

Although slowing down from the end of 2004, the economy has
been growing steadily for a couple of years, led by strong
exports, especially to China. Yet, the risk is that China's booming
demand for digital electronic components, steel and many other
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products might slow down if Chinese officials attempt to cool their
economy.  Due to an expected weakening of exports, the central
bank has already established a loose monetary policy.  Japan’s
economic recovery could slow down further if oil prices remain
high, since Japan is highly dependent on foreign energy sources.
In the long run, Japan needs reforms: its aging population will
shrink productivity, raise health-care costs and further burden the
costly public pension system. 

2.2.5 China

President Hu Jintao has strengthened his grip on power in
China. During the autumn of 2004, the former president Jiang
Zemin retired from his last official post (the chairmanship of the
powerful Military Affairs Commission), thus leaving Hu an
undisputed power base. It is difficult to assess what the impact
of these changes will be. Surprisingly little is known about
President Hu, in particular when it comes to his opinions on
international relations. Observers of the Chinese political scene
usually claim that whereas former President Jiang was proud of
the contacts he had established with the US, President Hu is so
far looking more towards Europe.

Dialogue was considerably deepened at the 7th Annual EU-China
summit in December 2004, covering nearly all policy issues from
intellectual-property-rights protection and industrial policy to civil
aviation and environmental protection. Acknowledging China’s
foremost role as a ‘new strategic partner’ and the recipient of
rising amounts of European investment and trade, the EU
undertook to reconsider its arms embargo.

China’s economy continues its spectacular growth. GDP grew
by 9.3% in 2003 and the figure for 2004 looks set to be
similar. In the light of growing worries about the Chinese
economy overheating, the government has raised interest rates

for the first time since 1995 to slow down consumption. The
Chinese authorities seem to be moving towards a more market-
based economic policy and hope has been expressed that in
the medium term China would reconsider the Yuan-Dollar peg.
While a free floating of the Yuan would necessarily involve a
prior thoroughgoing reform of its banking sector, China may
consider more flexibility in its exchange rate by adopting a
wider band or pegging the Yuan to a basket of currencies.

Introducing more market reality and transparency will also
mean developing clear economic indicators that are not
‘smoothed’ for political purposes. 

2.3 Main indicators relevant to space

Some fields, related but not specific to space, provide useful
information on the space sector and its evolution. The approach
taken in this section is to provide indirect indicators derived from
the institutional, industrial and commercial activities that represent
the overall environment in which the space sector operates.
Commitment to R&D spending and innovation, the health of the
aerospace sector or the telecommunications market, each provide
valuable insights. However, reliable consolidated figures only
become available after a certain delay, so that the analysis has to
rely on figures predating 2004.  

2.3.1 Institutional indicators: 
research and development

Basic indicators related to R&D are of particular relevance for
the space sector as space budgets depend heavily on overall
R&D budget lines.
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In 2003 European Union gross domestic expenditure on R&D
activities as a percentage of GDP reached 1.99%, compared to
3.09% for Japan and 2.8% for the United States 13.

R&D activities are mainly financed by industry, as illustrated
below (73% in Japan, 67.3% in the US, and 55.4% in the EU-
25), except in the Russian Federation where the government is
the main contributor to R&D. 

R&D activities are mainly performed by industry, as illustrated
below (74.4% in Japan, 70.2% in the US, 69.9% in the Russian
Federation, 63.6% in the EU, and 61.2% in China). The
proportion of R&D activities performed by government
organisations is quite large in China and the Russian Federation
(25-30%) compared to other countries (10-15% maximum).

Europe lags significantly behind the United States and Japan in
terms of R&D performed by industry as a percentage of GDP.

However, having increased from 1995 to 2000, the gap
between the EU-15 and the United States is tending to narrow,
following a decrease in the ratio of R&D performed by industry
to GDP in the US since 2000. The new European Member
States have a significantly lower ratio of industry R&D to GDP
(0.39% in 2000). Willing to contribute to the Lisbon Strategy
defined at a European level, a number of countries have set
long-term targets for increasing R&D spending, with Germany
aiming for 3.0% by 2010 and the UK 2.5% by 2014. 

Differences between global players were equally visible as to
the number of researchers. In 2001 the European Union
counted about 5.6 researchers per thousand employees,
compared to 10.2 in Japan, 8.6 in the United States (1999
data), 7.8 in the Russian Federation and 1 in China. In Europe
(EU-15), in 2001, industry R&D personnel represented about
0.67% of the labour force, government R&D personnel 0.16%,
and higher education R&D personnel 0.53%.
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Gross domestic expenditure on R&D as a percentage of GDP in 20031

Sources of R&D funding in 2001

(Source: OECD) 

R&D execution in 2002

(Source: OECD) 

13 Source: ‘Recherche civile, recherche militaire: une comparaison des systèmes de 

recherche dans quelques pays de l’UE’, Maurice Meunier.
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GOVERNMENT CIVIL AND DEFENCE BUDGETS FOR
R&D
Due to the high dual-use potential of space technology and the
growing interpenetration of the defence and space sectors in
Europe, the percentage of defence-related R&D spending is
able to provide general indications.

Generally, civil activities predominate in government R&D
budgets, except in the United States where approximately half
of the government R&D budget is allocated to defence activities.
Defence-related activities have been limited in Japan since the
Second World War, accounting for only 4.3% of the
government R&D budget.

2.3.2 Innovation

The number of patent applications is considered to be an
indicator of innovative activity directly related to technological
enhancements. Triadic patent families, defined as ‘a set of

patents taken at the European Patent Office, the US Patent
Office and the Japanese Patent Office that protects the same
invention’ 14, have been chosen as the indicator to characterise
innovation. The reference date is chosen as the first application
date (or priority date) and the reference country as the investor’s
country of residence.

In 2000, the United States accounted for 35% of triadic patent
families in 2000, followed by the European Union with 31.4%,
and Japan with 26.9%. While Japan is the third contributor to
triadic patent families in absolute terms, it has the highest
patent-to-GDP and patent-to-population ratios. 

China advanced significantly in the field of innovation over
1991-2000, multiplying its number of triadic patent families by
5.25. The share of Russian patent applications 15 in the total
number filed with the national Patent Office was 0.77 in 1998.
There are 1.2 patents per 10 000 of population in Russia, and
although the volume of Russia’s intellectual property trading is
modest, its share in the country’s total foreign trade matches the
United States’.
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Triadic patent families per million capita population (priority year,

investor residence) in 2000

(Source: OECD) 

Proportion civil/defence spending in government budgets for R&D  

in 2001

(Source: OECD) 

14 Source: OECD, ‘Methodology used to calculate patent based indicators’, June 2004
15 Comments on Russia in this section consider: (i) individual patents and not triadic 

patent families, and (ii) applications to the Russian patent office, not included in 

the triadic patent families that correspond to applications to the US, European and 

Japanese patent offices only.
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NUMBER OF TRIADIC PATENT FAMILIES PER MILLION
CAPITA POPULATION

In 2000 Japan had the highest patent-to-population ratio, at
about 92.6 triadic patent families per million-capita population.
The European Union, which had a similar patent-to-GDP ratio to
that of the United States, had a lower patent to population ratio,
at about 36 triadic patent families per million-capita population
compared to 53 for the United States.

2.3.3 Aerospace

On the industrial side, aerospace and aeronautical activities
often involve the same industrial players. Consequently,
aerospace data in terms of turnover and employment provide
an overall impression of the health of the space sector itself.

Regarding the value-added of the aerospace industry relative to
manufacturing industry value-added in 2000, aerospace
industries represent about 3.3% of total manufacturing industry
value-added in the United States, 1.7% in the European Union
(EU-8 16) and 0.3% in Japan.

2.3.4 Telecommunications

Finally, figures for the telecommunications market as the 
main commercial space application are shown below.
Telecommunications market revenues amounted to US$ 1.370
billion in 2003, 78.1% for services and 21.9% for equipment.

TELECOMMUNICATIONS MARKET-REVENUE BREAK-
DOWN

The breakdown of telecommunications market revenues is
shown in the figure below. The mobile phone market has been
growing steadily while the telephone market has been shrinking
slightly since 2000.
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Value added of the aerospace industry relative to manufacturing industry

value added in 2000 

(Source: OECD)

Breakdown of telecommunications market revenues

(Source :  ITU)

Telecommunications market revenues

(Source: ITU)

16 EU-8 comprises: Austria, Denmark, Finland, France, Germany, Italy, Spain and 

the United Kingdom.
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The World’s institutional budgets for space programmes and
activities in 2004 are estimated at about US$ 45.7 billion,
roughly 3.5% more than 2002 expenditure. Civil applications
represent the larger part of such institutional budgets, some
$25.9 billion (56%), while military programmes account for
about $19.8 billion (44%). However, the gap between civil and
military funding is narrowing and it is primarily due to US
military space funding that in global terms military space
expenditure is catching up. 

Three main space powers dominate the institutional market, with
about 93.5% of world public funding for civil space activities
(US$ 24.2 billion in 2004). The United States of America with
a civil budget of about US$ 16.0 billion in 2004 (+3%), 
Europe 18 with about € 5.7 billion  (+3.5%), and Japan with
US$ 2.5 billion (+4.5%), which benefited from reorganisation
of the public space sector. 

Europe thus keeps its firm position as the World’s second largest
space power in the civilian field.

The military budgets are almost entirely concentrated in the
USA, with an estimated US$ 18.6 billion, including highly
classified programmes. France comes second with over € 400
million, nearly 50 times less than US budgets. Europe’s overall
space expenditure for defence purposes is about € 750 million,
representing an increase of about 15% over 2003 levels. 

Notwithstanding the predominant position of the US and to a
lesser extent Europe and Japan, developments in other space-
faring nations have been very dynamic over the past year.

After the reorganisation of the space sector in Japan, Russia is
about to reinforce its commitment to space. With rising space
budgets in both 2003 and 2004, Russia has increased its
federal space budget by about 30% over the two past years.

The space budget amounted to some US$ 480 million in 2004
and is expected to increase further in 2005. Based on these
figures, Russia was able to give new impetus to its space
programme by announcing several new science missions and
the wish to extend international partnership beyond its already
strong commitment to the ISS (representing 50% of its budget).
The Federal Space Agency (Roskosmos) has been restructured
and has started to intensify international cooperation. Russia
signed a joint declaration with India emphasising the wish to
build a new strategic partnership. India has similar spending
levels to Russia’s, though investing more in civil space
programmes, and the two countries intend to develop a
partnership in navigation. The main objective is to upgrade the
Russian Glonass system and to have a system of 18 satellites
running by 2007. Other agreements on space cooperation
have been signed between Russia and Brazil, Chile and South
Korea.

Building on successful cooperation throughout the year 2004,
Europe (ESA/CNES Arianespace) and Russia signed an
agreement for long-term cooperation and partnership in the
development, implementation and use of launchers in early

3
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Sector – Its Size and

Development 17

Estimated share of total space expenditure (civil and defence) 

(Source: ESA and Euroconsult)

17 The figures given here are to be seen as estimates.
18 ESA, national and Eumetsat. 
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19 Japan has no clearly identified defence space budget. Estimations about its 

dual-use Earth-observation IGS satellites are about € 480 million for FY 2003, 

being part of the Cabinet budget.

2005. This agreement, which comes within the general
framework of the Agreement between ESA and the Russian
Federation for Cooperation and Partnership in the Exploration
and Use of Outer Space for Peaceful Purposes, will strengthen
cooperation between ESA and Russia, ESA’s first partner in
long-term cooperation on access to space. 

ESA-Russian partnership is based on two main pillars:
exploitation of the Russian Soyuz launcher from Europe’s
Spaceport in French Guiana, and cooperation, without
exchange of funds, on research and development in
preparation for future launchers. Working on the development
of future space transportation systems, Europe and the Russian
Federation will collaborate in developing the technology
needed for future launchers. ESA’s aim is to have a new-
generation launcher ready by 2020. 

Information on China is scarce and nothing can be said about
the exact level of funding, notably when it comes to the
distinction between civil and military programmes. The
ambitions of the Chinese space programme are high and 2004
saw the first visit by a representative of the Chinese Space

Agency to NASA to establish a first contact. It has also been
reported that China is planning another manned spaceflight via
its Shenzu 6 spaceship for late 2005. Together with India,
China remains one of the main emerging space powers for the
years to come, ready to commit to sustained investment in space
technology. Both countries are, however, still far behind the big
space players.

In the graph below left, both the civil and military space
budgets of the leading space-faring powers are presented as
estimated ratios of GDP for 2003 and 2004 taken together. 

Despite the existing large gap between the percentages of GDP
invested in space by the USA and by the other two world
leaders, analysts have detected a narrowing trend, above all in
civil space programmes. India has made the most impressive
progress in increasing its civil space budget. Between 1992
and 2004 its budget tripled, and in terms of spending as a
proportion of GDP, India overtook France, spending 0.096% of
its GDP on civil space, compared to 0.087% for France. Similar
developments are expected in Russia or China very soon.

Civil and military space budgets as % of GDP 19

(Source: ESA and Euroconsult)

Total civil and military expenditures  

(Source: ESA and Euroconsult)
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The global space industry was affected by the global economic
downturn from 2001 and throughout 2003, notably in the
telecommunications sector. The revenue generated and the
number of people employed by the space industry dropped
sharply. Compared to 2001, the number of people employed
by the European space industry fell by over 9% to
approximately 31 500 in 2003. At the same time, revenue
dropped by nearly 25% from € 5.3 billion to some € 4 billion.
2004 is seen by analysts as the starting point of a slow but
steady recovery by the market, which should take off again in
2005 or 2006 at the latest.

2003 space value added service revenues breakdown  

(Source: Euroconsult)

Alongside public budgets, commercial value-added services in
telecommunications/TV, Earth observation and navigation
remained stable with regard to 2002 and are estimated to have
generated over € 55 billion in revenues for the year 2003. 

In detail, the market in value-added services can be divided into
telecommunications with € 50 billion, Earth observation with
some € 0.8 billion, and navigation accounting for € 4.5 billion. 

Civil space public expenditures 2004 (US$ 25.2 billion) - Estimate

(Source: ESA and Euroconsult)

Military space public expenditures 2004 (US$ 19.8 billion) - Estimate

(Source: ESA and Euroconsult)

Total 55.3 billion €
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4.1 Government policies and strategies

4.1.1 Europe

The 2003 Green Paper and White Paper on a European Space
Policy concluded that Europe needs a demand-driven, coherent
space policy, able to exploit the special benefits space
technologies can deliver in support of the Union’s policies and
objectives: faster economic growth, job creation and industrial
competitiveness, enlargement and cohesion, sustainable
development, and security and defence. The policy would be
implemented within a multi-annual European Space
Programme, which would set objectives and frame budgets.

Following these guidelines, considerable progress has since
been achieved by integrating space explicitly into the new EU
Constitutional Treaty 20. At the same time, the first joint and
concomitant meeting of the EU Council and ESA Council at
ministerial level (Space Council) adopted the first orientations
on a future European Space Programme, recognising space as
a strategic asset and paving the way for Europe to remain and
reinforce its position as a major global player. A prerequisite for
achieving a coherent Space Programme was the institutional 
set-up of working and exchange mechanisms between ESA and
the EU.

THE ESA-EC FRAMEWORK AGREEMENT

A milestone was reached in the ESA-EU relationship in
October/November 2003, through the adoption by the
respective ESA and EU Councils of a Framework Agreement

that will regulate their cooperation for the years ahead. The
agreement gives recognition to both parties, emphasising that
they have specific complementary and mutually reinforcing
assets that would benefit from improved cooperation while
avoiding any unnecessary duplication.

The Framework Agreement therefore has two main objectives.
The first is the coherent and progressive development of an
overall European Space Policy, which will specifically seek to
link the demand for services and applications using space
systems in support of Community policies with the supply of
space systems and infrastructure necessary to meet that
demand. The second objective is to establish a framework
providing a common basis and appropriate operational
arrangements for efficient and mutually beneficial cooperation
between ESA and the European Community, fully respecting
their institutional settings and operational frameworks. 

The Framework Agreement was signed on 25 November 2003.
It entered into force in May 2004 and the previous ad-hoc
structures for cooperation (the ESA-EC Joint Task Force and the
Joint Space Strategy Advisory Group) have been replaced by a
new cooperation structure under article 8 of the agreement.

The ESA/EC joint secretariat has the very important task of
setting up the European Space Programme, implementing the
European Space Policy, and assisting the High-level Space
Policy Group composed of representatives from the 27 EU and
ESA Member States plus Canada.

SPACE IN THE CONSTITUTIONAL TREATY FOR EUROPE 

The new Treaty of Rome signed by the Heads of State or
Government in October 2004 makes explicit reference to space
policy. Under article I-14 of the EU Constitution, space is
mentioned as a shared competence between Member States

4
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in Europe and 

the USA 

20 Cf. art. I – 14 and  III – 254.
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and the EU: ‘In the areas of research, technological
development and space, the Union shall have competence to
carry out actions, in particular to define and implement
programmes; however, the exercise of that competence may not
result in Member States being prevented from exercising theirs.’

Clarifying this competence, article III-254 stipulates:
‘1. To promote scientific and technical progress, industrial

competitiveness and the implementation of its policies,
the Union shall draw up a European space policy. To this
end, it may promote joint initiatives, support research
and technological development and coordinate the
efforts needed for the exploration and exploitation of
space.

2. To contribute to attaining the objectives referred to in
paragraph 1, European laws or framework laws shall
establish the necessary measures, which may take the
form of a European space programme. 

3. The Union shall establish any appropriate relations with
the European Space Agency.’

PAVING THE WAY TOWARDS A EUROPEAN SPACE
PROGRAMME (ESP)

Since June 2004 considerable progress has been made with
regard to first ‘Orientations on the preparation of the European
Space Programme', approved by the High-level Space Policy
Group.  

A huge leap forward in this respect was the holding of the first
Space Council on 25 November 2004, in line with article 8 of
the EU-EC Framework Agreement that ‘the coordination and
facilitation of cooperative activities […] shall be accomplished
by regular joint and concomitant meetings of the Council of the
European Union and of the Council of ESA at ministerial level
(‘Space Council’). 21

21 Framework Agreement between the European Community and the European Space 

Agency, ESA (2003) 125.
22 ESA/C-M (2004)OJ/1, rev. 1.

First Orientations 
on the Preparation of the European Space Programme 22

The Constitutional Treaty for Europe signed by the Heads of State or Government clearly
acknowledges the strategic character of space activities through scientific research and
applications for overall European cohesion and capability building.

It is therefore essential to assess the resources necessary and to utilise the available resources
in an efficient and effective way at all levels, so that the supply of space-based services and
infrastructures meets the demand from users, such as European Union policies, the Member
States’ policies and European citizens. 

The specificity of the space sector requires the continued attention of public authorities and the
determination of appropriate industrial-policy principles to respond to the above.

The European Space Programme will constitute a common, inclusive and flexible framework on
the basis of which activities and measures would be taken by the European Union, the European
Space Agency and other stakeholders (e.g. national organisations).

It is advisable to start the process of preparing a European Space Programme so as to define its
conceptual basis for a ‘Space Council’ session planned for end-2005, without prejudice to the
outcome of ongoing discussions on the European Union Financial Perspectives 2007-2013.

It is foreseen to hold the second ‘Space Council’ session in Spring 2005 to address preliminary
elements of the European Space Programme. This second session is expected in particular to:

• Recognise and identify priorities of the European Space Programme, including 
estimation of possible costs.

• Identify the roles and responsibilities of the EU, ESA and other stakeholders of the 
European Space Programme, as well as the relevant funding sources.

• Identify industrial-policy principles and funding principles related to the 
implementation of the European Space Programme.

The Joint Secretariat will develop, in consultation with Member States, and in particular through
the High-Level Space Policy Group pursuant to article 8 of the Framework Agreement, the above-
mentioned preliminary elements of the European Space Programme. 
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During the meeting, a debate was held among Ministers on
policy issues concerning the development of the ESP on the
basis of a questionnaire drawn up by the two Presidencies
concerned (EU and ESA).  The questions ranged from the scope
of a space programme to governance, industry-policy principles
and possible mechanisms for funding.

Following this meeting, the EU Council on the one hand and the
ESA Ministerial Council on the other formally adopted the
orientations.

SPACE IN THE NEW COMMISSION

Following the establishment of the new European Commission,
space-related issues are today under the responsibility of Günter
Verheugen, Commissioner for Enterprise and Industry and Vice-
President of the Commission, who has particular responsibility
for reinvigorating the Lisbon process and promoting the
competitiveness of European enterprises. Recent developments
might therefore be taken as an indication that space could
attract special attention and be considered an important
instrument to further develop European policies. Touching upon
a wide range of applications, several Commissioners might
become involved with space policy in such diverse fields as
transport, justice/freedom and security, external relations,
environment, development and humanitarian aid, energy,
information society, agriculture and rural development, fisheries
and maritime affairs, regional policy, education or science and
research. 

Nevertheless, with the ongoing processes of defining the
financial perspectives of the Union for the period 2007– 2013,
setting up a new Research Framework programme (FP7) and the
gradual installation of the new Commission as a whole, an
evaluation cannot yet be made of the real commitment of the
European Union to space-related issues.

ESDP AND SPACE

All space assets form a system that is central to the
requirement of armed forces: observation, electronic
surveillance, transmission, navigation, ballistic surveillance
and warning, oceanography and capacities for the future
radar observation of the trajectories of satellites in low Earth
orbit. On 22 November 2004 the General Affairs and
External Relations Council (GAERC) approved a document
entitled ‘European Security Defence Policy and Space’ 23

defining contributions that can be made to ESDP by space
applications. In the framework of the Headline Goal (HLG)
process, the EU Military Committee has been requested to
update the military requirements for space assets. An ECAP
Project Group on Space Assets has been created to propose
practical solutions for making space assets available for the
planning and conduct of EU-led crisis-management
operations. 

Filling the capability gaps by making use of space assets, as
necessary, is one of the objectives in the Headline Goal 2010 24.
The HLG refers to the development of a space policy by 2006.
The work on operational requirements carried out by the Space
and Security panel (SPASEC) and its working groups
concerning the security aspects of space are also to be taken
into account. 

The main conclusion of the document adopted by the Council
is that similar to civil space assets for which the EU can rely
on leading-edge technology provided by ESA and Member
States, defence applications should increasingly be developed
and deployed by individual Member States and be at the
disposal of EU policies when required. The objective is to
draw as much as possible on existing and potential synergies,
rather than designing a stand-alone ‘Defence’ space policy
from scratch. 

23 Document N°11616/3/04 dated 16 November 2004.
24 Document 6309/6/04 rev. 6 dated 12 May 2004 approved by the Council on 

17 May 2004 and noted by the European Council on 14 June 2004 as part of 

the presidency ESDP report.
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The specific requirements that follow from military operational
requirements deserve political attention and should be reflected
in the global EU Space Policy and its corresponding European
Space Programme.  A strong link between ESA and the newly
created European Defence Agency (EDA) that provides an
institutional framework for the definition of joint requirements,
the choice of research priorities, and joint procurements would
be a major step. EDA should be able to rely on the specific
expertise of the European Space Agency and the national
space agencies with a view to developing the new programmes
that are needed.

Consistent with the White Paper on Space, the European
Commission has set up a ‘Panel of Experts in Space and
Security’ (SPASEC) composed of relevant representatives drawn
from EU, ESA, Member States and space organisations,
encompassing civil and defence space users, which will analyse
the current EU requirements for multiple-use capabilities, the link
with the new European Defence Agency and the role of ESA,
taking into account the European Capability Action Plan. The
Panel, under which ESA is chairing a dedicated Working Group
on programmatic options, aims to issue a report by January or
February 2005 contributing to the planning for information
independence and improving the understanding of the current
capability gap. 

EUROPEAN SPACE POLICY TOWARDS EARTH OBSERV-
ATION

Earth observation from space can support sound environmental
management and protection by providing basic, homogeneous
observations with unsurpassed coverage on climate and
weather, oceans, fisheries, land and vegetation. Therefore,
Earth-observation satellites are a key means of achieving
sustainable development goals, such as those laid down in the
Strategy for sustainable development adopted by the European
Council in Gothenburg (June 2001). 

The initiative on Global Monitoring for Environment and
Security (GMES) was jointly launched by the European
Commission and ESA in May 1998, and adopted by the ESA
and EU Councils in June and November 2001. GMES is
expected to provide independent, operational and relevant
information in support of a range of policies, serving
sustainable objectives such as environment, fisheries, transport
and regional development, notably supporting:

• the 6th Environmental Action Plan (2004– 2010), which

Proposed Roadmap of the ‘ESDP and Space’

– ESDP requirements should be specified on the basis of the HLG 2010 and the initial 
study by the Military Committee.

– Arrangements for EU access to existing and planned military systems or data originating 
from such systems belonging to Member States should be concluded.

– ESDP requirements should be provided to the Commission and Member States to allow 
for identification of possible multiple-use capabilities inherent in civilian systems under 
development.

– In the context of the European Space Programme, a permanent inter-pillar dialogue 
should be established to ensure overall coherence of all EU needs and requirements, 
with a view to optimising all programmes from the initial design phase and avoiding 
unnecessary duplications and spending, while respecting the institutional framework, 
competencies and prerogatives.

– An overall EU Space Policy should be developed and regularly updated, including the 
agreed ESDP requirements.

– Appropriate contracts between the SATCEN (Satellite Centre) and commercial 
companies should be updated.

– In the longer term, harmonisation of military requirements, for instance through the 
European Defence Agency, should allow for more dedicated cooperation in the 
conception, design and development of future programmes.

– Once the requirements have been defined, financial issues will have to be resolved 
before the next steps are concluded.

– Possible agreements with third parties providing access to their own space-based assets 
should also be explored to the extent possible.
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addresses four priority issues: climate change, nature
and biodiversity, environment and health, natural
resources and waste;

• the EU strategy for sustainable development
(COM(2001)264), which specifically calls for
‘establishing by 2008 a European capacity for global
monitoring of environment and security (GMES)’.

Other policy sectors such as the Common Foreign and Security
Policy (CFSP), including Security and Defence Policy (ESDP),
may benefit from strategic space capabilities.

After preparatory activities, undertaken respectively by the
Commission under the 6th Framework Programme for RTD and
by ESA in the context of the GMES Service Element programme,
an Action Plan was presented in February 2004 for the
Implementation Period (2004-2008). The plan establishes
timelines and details in a step-by-step approach the actions to
be taken during the 2004-2008 period. Besides establishing
appropriate management structures, the Commission will
particularly focus on establishing a data-policy framework,
notably improving data integration and information
management. ESA will develop the space component in
consultation with Eumetsat and national space agencies 25. 

As GMES will be used as the European contribution to
international efforts to understand the functioning and evolution
of the Earth system, a policy for international GMES partnership
has to be established. Being a future cornerstone of a global
Earth-observation system, GMES will enable Europe to play a
leading role worldwide on efforts to support disaster response
and sustainable development, among other activities.

Participating in the international GEO (Group on Earth
Observation) initiative, the European Commission has been
very active in pushing forward a 10-year Implementation Plan

for a ‘Global Earth Observation System of Systems’ (GEOSS).
The plan was endorsed at the 3rd Earth Observation Summit
held in Brussels in February 2005. On this occasion, the
European Commission also sponsored in cooperation with ESA
the first European ‘Earth and Space Week’, aimed at raising
public awareness about the impact of space technology on
society, notably with regard to Earth observation.

While waiting for GMES to be operational, there have been
recent moves to establish a coordinated international disaster
warning and prevention system. Thus, European reaction has
been rapid and decisive regarding disaster response in the
aftermath of the tsunami in December 2004. The benefits of
international cooperation in the management of disaster relief
have been highlighted:  activating the International Charter on
Space and Major Disasters ensures that, in the event of a major
disaster, agencies worldwide provide immediate access to
relevant Earth-observation data, Europe’s satellites have been at
the forefront of this effort. The use of ESA’s Envisat, ERS and
Proba and the French Spot satellites made an immediate
assessment of the damage in remote areas possible and
provided a general overview of the extent of the damage in the
whole region.

NAVIGATION: GALILEO-GPS AGREEMENT

The European Galileo system for navigation, timing and
positioning by satellite has made further progress, with the
finalisation of the system specifications. Entering the final planning
phase before the launch of the two first Galileo test-bed satellites
scheduled for November 2005 and full-scale in-orbit validation
from 2008 on, the Galileo Joint Undertaking (established by the
European Commission and ESA) will soon select a
concessionaire. The bids from private groups for the concession
to manage and operate the system are currently under evaluation
and results are expected in the first half of 2005.  

25 Global Monitoring for Environment and Security (GMES): Establishing a GMES 

capacity by 2008 (Action Plan 2004-2008), COM (2004) 65 final.
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renewed human presence on the Moon or Mars. Achieving the
ambitious goal of having a human presence on the Moon within
a time horizon up to 2020 requires a fundamental re-
organisation of the American space sector and the US has
already started to implement certain changes. To what extent
the reform process will continue and be implemented in detail
will partly depend on the successor to NASA’s Administrator
Sean O’Keefe, who officially announced his resignation in
December 2004. 

PRESIDENTIAL INITIATIVE ON SPACE EXPLORATION

In the civil space arena, the most notable event was the
announcement made by the US President at NASA HQ on 
14 January 2004 on the US vision for space exploration. This
vision is intended to rally the US behind an ambitious
technological challenge, and in the process strengthen the US
economy and national security. The vision ‘to explore space and
extend a human presence across the Solar System’ calls for the
completion of the International Space Station (ISS) by 2010,
while meeting the US obligations to the 15 international partners.
NASA will focus its ISS research on ‘the long-term effects of space
travel on human biology’. The vision also calls for the
development of a Crew Exploration Vehicle to carry astronauts
beyond Earth orbit, with a first test by 2008 and the first manned
mission no later than 2014. The CEV should be able to transport
astronauts to the ISS after the Shuttle is retired. Important
milestones are part of the vision, with a return to the Moon ‘as the
launching point for missions beyond’, first with robotic missions to
‘research and prepare for future human exploration’ in 2008,
and ‘extended missions to the moon as early as 2015’. The final
objective of the vision is to ‘take the next steps of space
exploration: human missions to Mars and to worlds beyond’.

The vision also calls for the pursuit of ‘opportunities for
international partners to support US space exploration goals’

At the EU-US Dublin summit in June 2004, both parties agreed
on the promotion, provision and use of the Galileo and GPS
navigation systems and related applications. The agreement
confirms that both services will be fully compatible and
interoperable so that users may rely on both systems via the
same receiver. Galileo, being instantly accessible and used
worldwide, will become de facto the world standard for open
signals within the GNSS. 

At their December 2004 meeting, the European Union Ministers
of Transport reiterated that Galileo is a purely civilian system
that is going to remain under civilian control. Taking into
account some Member States’ positions on the matter, no
military use is therefore envisaged. Even the governmental
Public Regulated Services (PRS) whose tariff for access is not
going to be calculated on a commercial base and to which not
all Member States subscribe, will have to be used exclusively for
civilian purposes such as surveillance of immigration flows. 

Any change to this principle would require a new decision in
the ESDP framework based on unanimity. Member States will
therefore be able to veto military use of Galileo at any given
time, meaning that European Defence is likely to remain
dependent on the American GPS system. Europe agreed to
remove the PRS code from the GPS Military Code Frequency so
as to ensure the integrity of both signals. However, concerns
have been expressed that this would allow the US to jam the
Galileo signal while retaining the full use of the GPS system. 

4.1.2 USA

With the new Presidential Space Exploration Initiative under
way, the US gave its space policy a new orientation in 2004
designed to achieve long-term exploration goals such as a
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and the US has engaged in consultations with many potential
international partners, including India and China, and is
analysing different scenarios for cooperation. NASA hosted an
international workshop on ‘Creating New and Sustainable
Space Exploration’ in Washington DC on 16-18 November
2004.  This workshop was attended by 19 space agencies and
representations from 30 countries and started dialogues
between potential partners. 

NASA TRANSFORMATION

The President’s Commission on the Implementation of United
States Space Exploration Policy recommended that NASA be
transformed, i.e. to refocus its organisation, align ongoing
programmes, and introduce new ways of doing business in
order to successfully execute the exploration vision. 

Key to this ongoing transformation is a new budget structure
reflecting the need for more effective and performance-oriented
management, as well as organisational changes. Having
transferred and concentrated major elements of the former
Aerospace Technology, Space Science and Space Flight
Enterprises in a new Exploration Systems Enterprise (ESE) with
the aim of developing Solar System exploration vehicles and
technologies, including the Crew Exploration Vehicle and
nuclear power and propulsion systems, NASA has recently
replaced Enterprises with Missions. 

Thus, the six main strategic enterprises (Space Science, Earth
Science, Biological and Physical Research, Aerospace
Technology, Education and Space Flight) were merged into four
new Mission Directorates: Exploration Systems, Space
Operations, Science and Aeronautics Research.

Further changes are currently being discussed with regard to
NASA’s Advisory Council (NAC), which could be split into two

distinct groups of advisers, one on science and technology and
the other on policy matters. This set-up would closely parallel
structures attached to the DoD (Defense Policy Board and
Defense Science Board).

Finally, NASA is currently reviewing other organisational
structures such as the federally funded Research and
Development Centre model, with the aim of increasing its
business culture and improving its relationship with the private
sector.

POLICY ON SPACE TRANSPORTATION

The review of the 1994 Space Transportation Policy having
been put on hold several times, the US finally released a new
policy on 6 January 2005, reiterating the role of space-
transportation capabilities in US access to and use of space.
Clearly aimed at promoting a robust domestic industrial and
technology base and supporting and enhancing US economic
competitiveness, the policy commits to sufficient and stable
funding, taking stock of the commercial market demand slump,
which is unable to offset industry investments.

Assured access to space is defined as ‘a sufficiently robust,
responsive and resilient capability to allow continued space
operations, consistent with risk management and affordability’.
A ‘sustained national commitment’ through sufficient and stable
public funding is required for the acquisition of capabilities and
the development of technologies for placing US assets and
capabilities into space, responding in a timely manner to
failures or national-security requirements and supporting
government and commercial human space flight.

Responsibility for assuring access to space rests with the DoD
and NASA, but departs from the former respective EELV/RLV
division of responsibilities and somewhat downscales the role of

43
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NASA, which is only responsible for development activities in
case they cannot be met by the national-security or commercial
sectors.

– The DoD holds responsibility for the national-security
sector: launch agent, maintaining capability and service
purchase.

– NASA holds responsibility for the civil sector: launch
agent and maintaining capability necessary to meet civil
requirements, including exploration. 

The following aspects of the policy are worth highlighting from
a European standpoint:

– Sufficient and stable public funding is required to sustain
a robust industrial and technology base.

– DoD funds annual fixed costs for both EELV launch
service providers.

– Public funding, including local funding, is encouraged in
developing and improving infrastructure.

– Access to launch bases and ranges for commercial
purposes is provided on a direct-cost basis. 

– Free and fair trade in commercial launch services has
disappeared as a goal.

– Other nations are recommended to reduce excess
ballistic missiles to government use only, or destroy them.
Excess US ballistic missiles are either retained for US
government use only, or destroyed. 

Regarding the EELV programme, the policy demands ‘sufficient
and stable’ public funding in the light of commercial market
downturn so as to foster a robust industrial and technology
base. EELVs are declared to be the reference capability for
access to space, including space exploration requirements.
Clear support is given to the dual-track EELV strategy, both EELV
vehicles being necessary to provide the military with assured

access to space should one vehicle be sidelined for an
extended period. But the EELV dual-track strategy is to be
maintained only until such time as the DoD, in coordination with
the CIA and NASA, certifies that assured access to space is
reliably provided otherwise. In this respect, in 2010 at the
latest, an evaluation of EELV systems and infrastructure should
be made by the DoD, the CIA and NASA.

The policy also underlines the need for operationally responsive
access to space, a DoD priority since 2003. Aimed at enhancing
the capability and survivability of space systems, this initiative
focuses on a new class of lightweight technology for shorter
launch-cycle times at low cost encompassing the notion of quick
and flexible launch capacity in terms of hours to days instead of
weeks to months. Before 2010, the requirements and concept of
operations should be defined and the necessary modifications
identified under the responsibility of the DoD and the CIA.

While endorsing the Air Force Operationally Responsive
initiative, on future space-transportation systems, the document
calls on NASA and DoD to submit requirements, concept of
operations, technology roadmaps and the investment strategy
of Earth to orbit space transportation by 2007 at the latest. The
drivers will be improved reliability, responsiveness as well as
cost performance, no explicit reference being made to
reusability. Other major issues to be developed are R&D of in-
space transport capabilities and the extension of nuclear power
and advanced propulsion systems. 

Regarding the current EELV programme, DoD budgets suggest a
heavy cost increase of $14.4 billion over the baseline estimate,
leading to a current estimated cost of $31.7 billion, and mainly
resulting from the collapse in the commercial market, price-
inflation adjustments, the shift in vehicle class, and the stretching
of the annual procurement profile. The programme was
nevertheless deemed ‘essential to national security’. The Acting
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Under Secretary of Defense stated that ‘there are no alternatives
that will provide equal or greater military capability at less cost,
the new cost estimates are reasonable, and the management
structure is adequate to manage and control costs’. However,
following an Air Force request for $610 million for the EELV
programme over FY 2005, the US House of Representatives’
Committee on Appropriations recommended a decrease of 
$91 million. It also underlined the need to replace the backup
capability approach by increased reliability, ‘fully funding one
contractor [possibly being] a wiser approach (…) than the
current approach of underfunding two contractors’.

Finally, on the use of foreign launch vehicles for US institutional
payloads, it is clearly stated that no US Government payload
may be launched on a foreign launch vehicle unless specifically
exempted by the Director of OSTP. It should be noted that in the
1994 policy document, the exemption had to be provided by
the President or his designated representative. Foreign launches
for no-exchange-of-funds institutional cooperation are envisaged
and subject to inter-agency coordination ‘prior to the request for
authority to negotiate and conclude an agreement ’.

Compared to the previous policy, no section refers to trade in
commercial space launch services, which explicitly alluded to
the long-term objective of achieving free and fair trade. On the
other hand, the use of excess ballistic missiles is severely limited
to government use or destruction and subject to approval on a
case-by-case basis – such an approach being openly
recommended to other nations - although the use of foreign
components and technologies is permitted unless it could result
in critical delays or disruptions.

POLICY ON EARTH OBSERVATION

Having hosted the first Earth Observation Summit in
Washington in June 2003, the US has actively pursued the

setting up of a ‘Global Earth Observation System of Systems’
(GEOSS) in cooperation with thirty-three nations and the
European Commission. Since the creation of an
intergovernmental Group on Earth Observation (GEO) at the
same date, co-chaired by the US Under Secretary of Commerce
for Oceans and Atmosphere, considerable progress has been
achieved: 43 countries, the European Commission and 
25 international organisations adopted a framework 
document 26 defining the scope and intent of such a system at
the second Earth Observation Summit in Tokyo in April 2004.
Subsequently, guidelines for a GEOSS 10-year Implementation
Plan have been developed that have been presented and
adopted at the 3rd Earth Observation summit held in Brussels in
February 2005.  

The ultimate aim is to integrate a large number of existing and
future Earth-observation systems to improve understanding and
prediction of Earth processes. It is hoped to bring widespread
societal benefits in such diverse fields as disaster response,
health, energy, climate, agriculture and biodiversity, to name
but a few. A major challenge will be the definition of an
appropriate governance model and agreements to make
systems to share data non-redundant and interoperable. 

It is against this background that the US in September 2004
released its first draft of a ten-year ‘Strategic Plan for the US
Integrated Earth Observation System’. It was prepared by the
National Science and Technology Council (NSTC) following
intense US inter-agency coordination and was opened to
public comment and scientific review before its finalisation.
Aiming at improved data collection, data management and
access, as well as data transport, archiving and processing,
the US report proposes the setting up of an Earth Observation
Subcommittee under the auspices of the National Science and
Technology Council’s Committee on Environment and Natural
Resources. 27

26 From Observation to Action — Achieving Comprehensive, Coordinated, and 

Sustained Earth Observations for the Benefit of Humankind Framework for a 

10-Year Implementation Plan, adopted by Earth Observation Summit II on

25 April 2004.
27 Strategic Plan for the US integrated Earth Observation System (Draft), prepared 

by the Interagency Working Group on Earth Observations, Committee on 

Environment and Natural Resources.
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POLICY ON NAVIGATION

On the basis of the initiative launched by National Security
Adviser, Condoleezza Rice, two years ago to perform a review
of US satellite-navigation policy, President Bush authorised on 
8 December 2004 new policy guidelines on space-based
global positioning, navigation and timing (PNT) systems.
Superseding the former 1996 Presidential Directive issued by
the Clinton Administration, the policy most importantly
introduces new guidelines with regard to US national security.
As an essential element of the worldwide economic and security
infrastructure, the GPS is considered to be of global utility for
(homeland) security, economic growth and transportation
safety. It thus represents a highly sensitive and critical
infrastructure potentially vulnerable to interruption.

Consequently, the US authorities have underlined the need for
ongoing modernisation of the GPS to improve the signal as well
as capabilities to protect US and allied access and use,
including the denial of hostile use by third parties. The policy
finally intends to provide guidance for foreign access to the
GPS and relations with other global PNT systems such as
Galileo and Glonass. 

The goals and objectives are ‘to ensure that the Untied States
maintains space-based (PNT) services, augmentation, backup,
and service-denial capabilities that: (1) provide uninterrupted
availability of (PNT) services; (2) meet growing national,
homeland, economic security, and civil requirements, and
scientific and commercial demands; (3) remain the pre-eminent
military space-based (PNT) service; (4) continue to provide civil
services that exceed or are competitive with foreign civil space-
based (PNT) services and augmentation systems; (5) remain
essential components of internationally accepted (PNT)
services; and (6) promote US technological leadership in
applications involving space-based (PNT) services.’ 28

Inter-department policy coordination and implementation with
regard to architectures, requirements and resource allocations
are to be supervised by a permanent National Space-Based
Positioning, Navigation, and Timing Executive Committee. This
body, which will also provide advice to the President, will be
co-chaired by the Deputy Secretary of Defense and Deputy
Secretary for Transportation, and will further include high-level
representatives from the Departments of State, Commerce,
Homeland Security as well as NASA. It will be backed by a
National Space-Based, Positioning, Navigation and Timing
Coordination Office headed by a full-time Director. Subsequent
costs of implementing this policy are to be shared among
departments, planned in a Five-year National Space-based
PNT Plan.

With regard to the relationship with foreign PNT systems, the
Executive Committee will ‘ensure that the utility of civil services
exceeds, or is at least equivalent to, those routinely provided by
foreign space-based PNT services.’ More generally, the
Committee will have to review and provide recommendations
for international cooperation, spectrum management and
protection issues. A particular concern is thereby the
compatibility with foreign PNT systems and the tackling of
mutual security concerns with foreign providers to prevent
hostile use of US PNT services. Different reports suggest that in
the event of a major threat to national security the US would be
prepared to temporarily disable the GPS network. In this
context, US representatives also mentioned in private that the
Galileo system might be jammed unilaterally or even
irreversibly destroyed if misused against US national security
interests. 29

DOD POLICY 

On 5 August 2004 President Bush signed the Defense
Appropriations Bill, providing $391 billion for the

28 US Space-based Positioning, Navigation, and Timing Policy Fact Sheet, Press 

Release, White House Office of Science and Technology Policy, 15 December 2004.
29 RUSI Conference on The Future of Transatlantic Military Space Relations, 

11 October 2004.
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Department of Defense in Fiscal Year 2005. About $19 billion
of the total is estimated (in 2004) to be devoted to defence
space activities. Whereas annual increases in the defence
budget by an average of 5% to reach $ 487.7 billion by FY
2009 (3.9% of GDP) had initially been planned, latest news
about a Programme Budget Decision signed by the US Deputy
Defense Secretary on 23 December 2004 suggests a cut of
some $30 billion over the next six years, i.e. FY 2006 – 
FY 2012. This is the first time that the DoD has announced
spending cuts after several years of significant defence-budget
increases.

Under the FY 2004 budget for intelligence and space
programmes, the DoD has been working on:

– improving data collection, processing, analysis and
dissemination capabilities to meet increased demand

– sustaining the DoD/Intelligence Community space
organisational structure instituted in 2002. Under this
new structure, the range and capability of space assets
will increase to support intelligence, imaging, mapping,
reconnaissance, and communications objectives by:
• continuing to upgrade almost all of the nation’s 

national-security satellites
• continuing to develop advanced space programmes, 

such as high-data rate laser, satellite communications, 
next generation of missile warning and weather 
satellites, jam-resistant satellite and receiver 
equipment.

– modernising the military services’ intelligence,
surveillance, reconnaissance and electronic-warfare
systems in order to maintain information superiority

– expanding the National Geospatial-Intelligence
Agency/NGA (former National Imagery and Mapping
Agency) use of commercial space-based imagery, with
the aim of improving military planning, damage

assessment, public diplomacy and humanitarian
assistance. In the wake of the new 2003 US Commercial
Remote Sensing Policy, Congress has urged the NGA to
purchase commercial imagery and to improve the
sharing of unclassified imagery with coalition partners.

4.2 Organisation of demand

4.2.1 Institutional markets 

CIVILIAN SPACE

Regardless of the specific institutional set-up, both the United
States and Europe conduct a large number of civilian space
programmes covering a wide range of sectors, such as: 

• Space Science: space-based astronomy and exploration
of the Solar System. Recent initiatives in both Europe and
the United States with regard to space exploration have
confirmed ambitions to remain major players in this
field. Despite some structural advantage for NASA in
planetary exploration thanks to the availability of
nuclear power sources and heavier launch vehicles,
Europe has been able to lead equally ambitious
programmes. With just one fifth of the budget of its
American counterpart, ESA has managed to achieve
world leadership in specific fields of space science such
as cometary science and astrometry.

• Telecommunications: This sector is the foremost and most
mature commercial space market, generating substantial
revenues. At the same time, the sector continues to be

Br242  11/14/05  1:36 PM  Page 47



48

heavily funded by public investment, whether for public-
service requirements (above all in the realm of defence
communications in the USA) or for creating synergies in
advanced-technology development in partnership with
industry as in the European case.

• Satellite Navigation and Positioning:  With the final
approval given by the European Union and ESA
Council, Galileo will be the first fully civilian satellite
navigation system to be operational, in 2008. Under a
recent agreement between the Untied States and
Europe, Galileo and GPS will be fully compatible and
contribute together with the Russian Glonass system to a
Global Navigation Satellite System (GNSS).  

• Earth Observation: Space-based optical, infrared and
radar sensors have become fundamental tools in
weather prediction, resource management, agricultural
and urban planning, and environmental monitoring.
Despite major initiatives such as the future European
Global Monitoring for Environment and Security (GMES)
and the promotion of commercial remote sensing in the
USA, Earth observation has not yet been able to develop
its full commercial potential. 

• Launchers: While the first generations of launchers were
directly derived from strategic weapon systems,
expanding space activities have led to the development
of a civilian launch industry in both Europe and the US.
Assured access to space being the foremost strategic
asset, R&D investment in this sector is regularly one of
the major budget items. 

• Human Spaceflight: Designed and built in cooperation
between the American, European, Russian, Japanese
and Canadian space agencies, the first elements of the
International Space Station (ISS) have been orbiting
Earth since 1998. Since the ‘Columbia’ accident, the
Russian Soyuz launcher has been the only man-rated
vehicle available for access to the ISS.

In the light of new space-exploration initiatives in the US
(Presidential Exploration Vision) and Europe with its
Aurora Exploration Programme, human presence is
envisaged on the Moon and on Mars in the long-term
future.

EUROPE
European governments spent slightly more than €5.4 billion in
2004, including all civil space activities conducted at national,
ESA or European Union level.

Europe’s total expenditure can be broken down according to
who is actually spending this money.

The major player in Europe is the ESA, which accounts for more
than half of total European civil expenditure and whose budget
is largely based on Member States’ contributions. The
contributions are made to two distinct lines of the ESA budget:
first, the mandatory activities (the Science Programme and the
General Budget) calculated according to GDP for each Member
State and, secondly, the optional programmes, in which each
Member State is free to participate. ESA’s budget amounts to
approximately one fifth of the NASA budget.

National space agencies finance about a third of the total
European space effort. However, the scale of their space
programmes varies. Disparities therefore exist not only between
the US and Europe as a whole, but also between European
nations. 

The real measure for the contribution made by a nation to the
overall European space effort is the average space expenditure
per capita. On this basis, countries such as the UK have to be
seen as minor investors in space, while a country such as
Belgium has maintained a consistently high level of investment
for many years. Generally, the three major space nations are
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France, Italy and Germany, together accounting for over 60%
of total European civil expenditure and some 86% of Europe’s
national space programmes. 

Further expenditure is linked to Europe’s meteorological satellite
organisation Eumetsat and to the European Commission, whose
commitment is expected to increase considerably within the next
few years under a new European Space Programme based on
closer cooperation between ESA and the EU, and the definition
of space as a competence shared between the two
organisations (cf. previous chapters).

USA
The United States has been aiming at developing a coherent
institutional setup so as to achieve a clear division of
responsibilities and beneficial cooperation between the two
major public actors and budget holders, NASA and the DoD:

– NASA for space exploration and Earth science,
microgravity, cross-cutting advanced technologies,
manned programmes and space-transportation
capabilities to meet civil-sector needs;

– DoD for end-to-end navigation, telecommunications,
Earth-observation systems, as well as space-
transportation capabilities to meet national-security-sector
needs, including operational expendable launchers.

The overall approach to space is completed by more
specialised bodies such as NOAA in the field of environmental
and meteorological satellite systems.

The US President’s new exploration initiative of January 2004
has the potential to bring about important changes to the overall
organisation of the space public sector. It is not only about to
lead to a reform of NASA itself, but may equally lead to a
reshaped NASA-DoD relationship.

The overall US civilian space budget is estimated at $15.9
billion for 2004. While NASA received the bulk of this ($14.4
billion), NOAA was allocated an estimated $827 million, with
other organisations such as the DoC and DoE accounting for
$700 million. 31

With a less than 1% increase over the FY 2003 budget and an
approved total of $15.4 billion, NASA funding was relatively
flat in FY 2004. 

A detailed financial comparison of the FY 2003 and 2004
budgets is difficult to perform as the FY 2004 budget is the first
appearing in a full-cost-accounting format that includes the cost
of institutional activities/personnel, facilities and support within
each programme. Generally, funds were shifted away from the
ISS towards the return to flight of the Shuttle, and scientific
missions.

Based on its 2003 Strategic Plan, NASA released a FY 2004
budget request that was mainly driven by science, exploration
and discovery, as reflected by the introduction of two new
accounts for:

• Science, Aeronautics and Exploration (SAE)
• Space Flight Capabilities (SFC).

NASA’s R&D activities received $11.0 billion, a minor cut of
about 0.4% from the FY 2003 budget. NASA’s non-human
spaceflight R&D programmes in SAE received 5.9% more
funding in FY 2004 for a total of $7.9 billion, including a 12%
boost for the Space Science programmes to $4.0 billion, and a
6% boost for Biological and Physical Research to $990 million.
Other important investments were made in ‘cross-cutting
technologies’ and Earth science. Taken as a share of the overall
federal R&D budget, space research and technology accounted
for 6.4% of the proposed total federal R&D budget authority.

Evolution of ESA Member States’ public civil expenditure

(Source: ESA 30)

30 Regarding the ESA budget, the graph only takes into account Member States’ 

contributions.
31 The figure for NASA excludes funding linked to aeronautics.
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To support the new US space exploration vision, NASA
simultaneously released the FY 2005 Congressional Budget
Justification, the FY 2005 Budget Estimates and the vision for
space exploration that links NASA programme plans and the
budget to the presidential exploration vision.

NASA’s FY 2005 budget amounts to $16.2 billion, an increase
of 5.6% on the FY 2004 appropriations.

In order to reflect the new exploration vision, NASA’s budget
accounts are renamed as follows:

– Exploration, Science and Aeronautics (ESA) and 
– Exploration Capabilities (EC).

Within the Exploration Sciences and Aeronautics (ESA), the
Space Science Enterprise has been allocated  $ 4.14 billion,
while Earth Science decreases by about 7.9%, to $1.5 billion,
compared to FY 2004. The newly created Exploration Systems
Enterprise (ESE) has been allocated $1.8billion for FY 2005,
and $13.4 billion over the next five years.

The Space Flight Enterprise, at $1.0 billion, shows a 24% increase
over FY 2004 (ISS, Space Shuttle and Space Flight Support).

The request for Mars exploration in FY 2005 is $ 691 million,
representing a 16% increase over FY 2004. By FY 2009,
spending is planned to double to $1.3 billion.

The FY 2005 request is $ 70 million for the new Lunar
Exploration (LE) theme. By FY 2009, spending will increase
sixfold to $ 420 million.

5-YEAR PERSPECTIVE
NASA also provided a five-year budget plan for achieving the
goals set in the exploration vision. The funding added for
exploration will total $12 billion over the next five years. Most
of this additional funding for exploration will come from a
gradual reallocation of $11 billion undertaken within the five-
year total NASA budget of $ 87 billion.

From the FY 2004 level of $15.4 billion, the President’s proposal
will increase NASA’s budget by an average of 5% per year over
the next three years, and by about 1% per year for the two years
after that.

NASA budgets 2004/2005($): FY2004 FY2005 

Category Approp. Request

Exploration, Science,

& Aeronautics** 7,830 7,760

Space Science 3,971 4,138

Earth Science 1,613 1,485

Biological & Physical Research 985 1,049

Aeronautics 1,034 919

Education 226 169

Exploration Capabilities** 7,521 8,456

Exploration Systems** 1,646 1,782

Space Launch Initiative † †

Other † †

Human & Robotic Technology 679 1,094

Transportation Systems 967 689

Space Flight 5,875 6,674

Space Station* 1,498 1,863

Space Shuttle 3,945 4,319

Space Flight Support 432 492

Inspector General 27 28

Total 15,378 16,244

Civil space R&D in overall R&D - 2005 estimate

(Source: NASA FY 2004 and FY2005 budget justifications) 
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20-YEAR PERSPECTIVE
Finally, NASA released charts providing some detail on the
budget assumptions and projections up to 2020. It includes a
cost estimate for landing a crew on the Moon in 2020 of about
$64 billion in FY 2003 Dollars. The $64 billion consists of $24
billion to build and operate the Crew Exploration Vehicle from
FY 2004–2020, and $40 billion for the years 2011–2020 to
build the lunar-lander portion of that vehicle, a new launch
vehicle, and operations.

SECURITY AND DEFENCE

Though fundamentally less funded in Europe than in the USA,
security- and defence-related space programmes serve a wide
range of objectives: environmental and human security,
intelligence or more operational warfare purposes. The main
sectors concerned are:

• Intelligence satellites: These include all Earth-observing
sensors as well as the electronic monitoring of
telecommunications (ELINT). While the USA operates a
multitude of systems in this field, Europe has so far relied
on the French-led Helios optical imaging system.  

• Navigation: All current space-based navigation systems
(except the European Galileo system, which, once
deployed, will be the first civilian satellite-navigation
system) were developed primarily to guide weapons
systems and nowadays support security and defence
policies for all aspects relying on precise timing and
positioning.  

• Secure telecommunications: Geostationary and low-
Earth-orbit (LEO) telecommunications systems for
exclusively military/strategic use. Three European
systems are currently fielded, the British Skynet, French
Syracuse and Italian Sicral.

• Early warning: These systems are able to detect the

NASA Budget Authority FY2004–2009 by major categories

(Source: NASA)

NASA strategy based on long-term affordability
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Because of tight defence budgets, some of these programmes,
such as Skynet 5 (UK), Spainsat or XTAR-EUR, are managed
under PPP schemes.

This current situation should soon be improved by adding
navigation capabilities offered by the Galileo system, and by
further Signal Intelligence, Surveillance and Early Warning
systems in due course. 

EU defence ministries have agreed in principle that they should
acquire new space technology in this domain. A coherent
approach could be reached by creating a full European space-
based defence capability by transforming a collection of
disparate and relatively modest national programmes into a
European space system that is interconnected and can perform
a variety of security- and defence-related tasks.

The only supra-nationally operated satellite systems are NATO’s
telecommunication satellites (NATO 4A and 4B) based on the
British Skynet 4 design.  The Alliance’s C3 Agency sealed
agreements with Britain, France and Italy on 23 November
2004 regarding the replacement of the old system by new
communications capacities.  The full range of satellite
capabilities will be available in 2007 and is going to rely on
Skynet 5 and Syracuse 3 satellites, as well as the Italian Sicral
system. 

USA
With a budget and number of space programmes significantly
higher than NASA, the DoD is still the largest player in space
worldwide. 

However, tracking the budget in detail is difficult, as space is
not identified as a separate item. Moreover, large parts of the
DoD’s space activities remain confidential and very little
information is given out. The most recent estimates show a total

launch of strategic weapons. Europe does not have this
kind of system, although debate among European
countries has been spurred by the American Missile
Defense Project. 

EUROPE
With European defence budgets lagging behind, commitment
to space-based defence technology has remained rather low in
an overall European context. By comparison, US investment in
this sector represents between 8% and 10% of total expenditure
on defence equipment. Hence, the US also accounts for more
than 90% of global investment in defence-related space
technology, Europe less than 5%. 

European investment in space-based defence technology
amounted to roughly € 750 million in 2004. The bulk of this
was accounted for by five countries that are actively planning
or operating significant defence/dual-use programmes.
France, the United Kingdom, Germany, Italy, Spain and
Belgium account for over 98% of the total European
expenditure.

Intelligence/Earth observation and secure telecommunications
are the two main operational satellite applications. They are
either run on a purely national basis, or organised along the
lines of a limited multinational cooperation (two to three
countries), partly in the form of guaranteed data and satellite-
capacity exchange. If one excludes Galileo’s dual-use potential,
no commonly funded and operated military satellite system has
yet been launched. 

Existing or currently planned programmes include
telecommunications systems such as Syracuse 3 (F), Skynet 5
(UK), Spainsat (E), GMILSATCOM (D) and Sicral (I), and
observation systems such as Helios 2 and Pleiades (F), Cosmo-
SkyMed (I), SAR-Lupe (D) and TerraSAR (D, UK). 
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space budget of $18.6 billion for FY 2004 and an FY 2005
budget request for about $21.7 billion. Although the Senate’s
Appropriations Committee has cautioned that funding for the
DoD may not be sustainable, budgets are constantly growing
and analysts project some $28.7 billion in FY 2008.

Besides its role as major customer for space infrastructure, the
DoD continues to be the largest federal sponsor of R&D and its
R&D budget is set to grow to yet another all-time high of  $70.3
billion in FY 2005, an increase of over 4.7 billion or 7.1% in
comparison to FY 2004 after similar increases in the last four

years. Most of it is assigned to the missile defence programme,
with a 20% increase to $9.1 billion. Particular emphasis has
been laid on S&T investment in basic- and applied-research
technology development, with an increase in funding of about
8% or $13.6 billion.

Looking at the DoD’s estimated budget allocations for space
activities over the last five years, funding priorities have been in
telecommunications (22%), launcher programmes (14%) and
early warning (12%). Future emphasis will be on recon-
naissance and surveillance activities, which should double
between 2003 and 2004, becoming the second largest budget
item in 2005. The following table gives some tentative
indications as to the DoD budget evolution and breakdown,
keeping in mind that real figures might be even higher, given
the lack of information about classified programmes.

While the overall allocated funds address both increased
funding requirements for existing DoD space programmes and
support for new initiatives, special attention is currently being
given to

– development of new early-warning satellites
– space-based radar
– space-based laser and space-based kinetic weapons for

missile defence
– anti-satellite weapons and space control to protect US

satellite systems
– NGO and NGA imagery.

Despite the recently announced cuts in the American defence
budget for the FY 2006-2010 period, it is to be noted that the
US defence space programme has fared rather well, as:

– the Advanced Extremely High Frequency satellite
programme is increased by $825 million to support a(Source: Euroconsult)

2001 2002 2003 2004 2005

Current US$ in billions

Total 14.0 15.8 17.5 18.6 19.8

Classified 7.5 8.7 9.5 9.4 9.5

Classified as % of total 54 56 54 51 48

Unclassified 6.5 7.0 8.0 9.1 10.3

Telecom 1.2 1.8 1.9. 2.5 3.3

Navigation 0.4 0.5 0.7 0.5 0.6

Meteorology 0.2 0.2 0.3 0.3 0.4

Reconnaissance 0.10 0.17 0.5 1.0 1.2

Early Warning 0.9 0.7 0.9 0.8 0.6

Missile Defence 0.06 0.4 0.47 0.4 0.5

Launchers 1.1 0.6 0.6 0.8 0.9

Technology na na 0.9 0.8 0.8

Others na na 0.3 0.3 0.3

Operation & Maintenance 1.3 1.4 1.5 1.6 1.7
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first launch by one of the US Evolved Expendable Launch
Vehicle in 2008; the Space Based Radar gets an
increase of $592 million and an announced first launch
in 2015;

– the only reduction announced is for the Transformational
Satellite programme, a laser high-data-rate data-
relay/telecommunications programme, which is being
cut by $400 million over the next 6 years.

4.2.2 Commercial markets 

While the US space sector benefits from the high amounts of
public spending provided by the government's space and
defence budgets, building the backbone of sustained demand

for space systems, Europe can be seen to be in a particular
position: the commercial market (satellites and launchers)
normally represents more than half of overall European
industrial activity. In the aftermath of a sharp downturn in
commercial demand, however, the share of commercial
revenues in overall space-industry revenues fell to
approximately 25 to 30% in 2003, while the corresponding
figure accounts for less than 15% of American space-industry
revenues. 

The level of revenue in 2003 was below 1995-1996 levels (in
current terms), reversing almost 10 years of moderate space-
activity growth in Europe. At the same time, space employment
fell by about 2000 jobs under the combined effects of industry
restructuring and reduced activity, with some 31,000 jobs in
Europe’s space manufacturing industry in 2003.

European space industry turnover evolution 1992-2003 (millions of

current Euros)

(Source: Eurospace)

Evolution of civil and military expenditure in Europe and the USA

(Source: ESA and Euroconsult) 

[Note that European figures appear higher than in real terms due to

conversion into US$ at 2004 exchange rates]
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The GEO commercial market will be slow to recover. A
significant market upturn is not expected before 2005-2006,
even though the market did start to recover in 2004.  The fierce
competition already underway between the US and Europe
could be increased by new players such as Japan, whose
industry is clearly trying to break into commercial markets. In
the mid-term, Russia and China can also be expected to develop
ambitions in the open market. European industry’s
competitiveness in commercial markets is also dependent on the
€/$ exchange rate. A strong euro adversely affects the
competitiveness of European suppliers of satellite
systems/payloads and launch services.

Regarding revenues generated by the space manufacturing
industry, competition is clearly led by US manufacturers for
GEO commercial systems. Their advantage is due mainly to a

55

large closed institutional market for military geostationary
telecommunications satellites (US DoD as customer). Access to
this institutional market via classified contracts (making
estimation of real financial transactions nearly impossible)
enables US industry to considerably lower its prices for its
commercial sales, given that all non-recurrent costs for
technology development have been covered by previous
institutional demand.  

Hence, the US geostationary satellite manufacturers operate in
a balanced 50% governmental and 50% commercial market
with a total value of US$ 5-6 billion. 

This situation contrasts sharply with Europe, where satellite
manufacturers have to rely for about 80% of their turnover on
commercial orders for sales below US$ 3 billion. The total
revenues of the European manufacturing industry have thus
clearly suffered from a gloomy climate in commercial markets.
The decrease in commercial turnover from some €2719 million
in 2001, to €1953 million in 2002, and just €1305 million in
2003 for Europe’s space manufacturing industry clearly
confirms the commercial downturn in recent years. Driving
industry business down, this impacted both satellite
manufacturers and launcher manufacturers. 32

More specifically, one can try to determine the commercial
satellite market from the demand side, i.e. the demand
expressed by geostationary satellite operators worldwide.
Difficulties in measuring commercial satellite markets have
arisen in the past due to the secrecy surrounding commercial
contracts, the exact content of commercial deals, and the
payment plans associated with programme milestones.
Indications are therefore not given by the overall payment (full
value) made for a satellite system, which can be spread over
several years, but by the satellite manufacturer’s payment
received in a given year for a given system.

Estimated space manufacturing industry turnover in 2003 in M€

(Source: Eurospace, derived from Eurospace facts and figures survey

(Europe) and AIA facts and figures 2003/2004 (USA).)32 Figures provided by Eurospace.
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activity related to space-segment management transferred from
governments, national and intergovernmental agencies to
private satellite operators, telecommunications will continue to
dominate commercial revenues in all segments of the space
industry over the next decade. 

VALUE-ADDED SERVICES

In value-added services, the telecommunications sector is again
the foremost downstream space market. Globally generated
revenue amounted to some € 50 billion in 2003, including
fixed and mobile trunking, IP, TV broadcasting and multimedia
services. More than half of the revenue in this sector was
generated by DTH TV broadcasting platforms, with some 
€ 26 billion.

The most reliable indications can be obtained from the
telecommunications sector, which continues to be the main
commercial market and has therefore to be seen as the clearest
guide to commercial market performance.

Taking into account recent trends in privatisation and
concentration of satellite operators, the situation in 2003 was as
follows with regard to telecommunications. The five main
telecom satellite operators account for more than half of the
market for fixed satellite services, owning more than 50% of the
available satellite capacity in geostationary orbit. 

Notwithstanding the expected expansion of navigation and
Earth-observation ground equipment, value-added services and
end-user applications and the foreseeable growing volume of

TOP 10 SATELLITE OPERATORS IN 2003

M$ Sales 2002 Sales 2003 Satellites in orbit 2002 Satellite orders 2002

SES Global 1520 1350 29 7

Intelsat 992 953 22 4

Panamsat 812 831 21 5

Eutelsat 691 954 18 6

Inmarsat 463 488 9 3

Loral/Skynet Global 391 152 9 4

Jsat Corp. 381 421 8 1

New Skies Satellite 198 209 6 2

Space Communication Corp. 201 241 4 1

Telesat 27 266 5 2

Other 116 147 39 11

TOTAL 5972 6012 170 46

(Source: Eurospace, derived from Air&Cosmos figures)
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Earth observation continues to be heavily dominated by the
institutional sector, with a very small commercial market slowly
developing and accounting for under € 1 billion in 2003. More
mature is the commercial market in satellite-navigation services,
with revenue of € 4.5 billion in value-added services.

The three value chains from the hardware providers to end-users
are represented in the above graphic for 2003. 

4.3 European and US space industry
comparison

Major enterprises offering space infrastructures and services are
located either in the United States or in Europe. They are the

result of years of consolidation and merger activities and of
adapting supply to demand from commercial and institutional
markets. In general, they are linked to the aerospace and
defence sectors. A clear view of developments in the aerospace
sector in general can therefore provide valuable insights into the
more specific space segment.

4.3.1 The aerospace industry context

IN EUROPE

The European aerospace industry comprises the aeronautical,
defence and space sectors. In 2003 European aerospace
generated some € 74 billion in consolidated turnover, about
0.7% or € 600 million less than the previous year in equivalent
economic conditions (EEC), notably due to weaker civil markets.  

Value chains from hardware providers to end-users

(© Euroconsult 2004)
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Evolution of civil and military turnover

(Source: Aerospace and Defence Industries Association of Europe (ASD) 2004)

Notwithstanding the recent stagnation in civil markets, the long-
term trend is one of steady expansion. While revenue
generation based on civil markets expanded by 475% (EEC)
between 1980 and 2003 at a sustained 7% yearly growth rate,
military sales only doubled over the same period.

Three main sectors generate the European aerospace industry’s
turnover. Systems and airframes account for almost two thirds.
Equipment and engines each generate one fifth.

The space industry generated some 4.5% of total sales in 2003,
thus being below the level in 2002 (4.0%).  Aircraft-related
products (fixed and rotary wing) accounted for 91.2% of the
European aerospace market, missiles for 4.3%.

The decline in civil domestic demand and civil exports is partly
balanced by an average increase of 13% in military sales in
2003. The share of military sales in overall generated revenues
was a record-breaking 35%, with civil sales accounting for
64.3%. This level of military sales has not been seen since
1999. 

At the same time, R&D expenditure amounted to € 10.8 billion
in 2003, a 3% increase over 2002. R&D expenditure therefore
represented 14.6% of overall turnover (13.9% in 2002). The
order book and order intake totalled  € 448 billion. 

Despite growth in military exports at the expense of civil
exports, the overall share of exports remained stable and
accounted for 53% of total turnover. The operating profit margin
was 5.3% of turnover. 
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Looking to the employment market, the European aerospace
industry had a total workforce of about 415 000 in 2003,
representing a stable situation. At the same time, the turnover
per employee increased to €180 000/year (EEC), making an
annual growth rate since 1991 of 5%.

Enterprises involved in the provision of aircraft products
accounted for 88.7% of employment in the European
aerospace industry, giving a nominal increase of 8090

Aircraft sales are largely independent of governmental revenue,
with 76% of revenues earned from commercial customers.
Missiles rely predominantly on EU Member States’ spending,
with some 77% of the sector’s sales stemming from this market.
While space activities have always been largely supported by
governments or sponsored, the revenue generated by the
institutional market did increase further as commercial
customers reduced their orders. In 2003 EU governments’
contracts accounted for 66% of the segment’s turnover.

Turnover 2003 of the European aerospace industry with European

Governments and other customers

(Source: ASD 2004)

Contribution to 2003 turnover of the European aerospace industry per

sector

(Source: ASD 2004)

Contribution to 2003 turnover of the European aerospace industry per

product

(Source: ASD 2004)
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employees in 2003. Both the missile sector and the space sector
ended slightly below 2002 levels, notably due to the fact that
industrial players are looking for increased productivity and
concentrating on specific sectors of activity.

In 2003, 70% and 30% of the workforce were employed in the
production of civil and military products, respectively.

The workforce of the European aerospace industry in 2003
included 79 852 in R&D (19%), 239 327 in production  (58%)
and 95 339 in other activities (23%).

The European aerospace industry provides a large number of
highly qualified jobs, with 29% of the workforce having a

Employment in the European aerospace industry for civil and military

products in 2003

(Source: ASD 2004)

Qualifications of the employees of the European aerospace industry in 2003

(Source: ASD 2004)

university degree or equivalent. Another 33% was made up of
technicians, craftsmen among others, while highly trained
manual workers accounted for 38% in 2003.  Besides those
directly employed, more than 50 000 work in subsidiaries
outside Europe and are not included in the chart below.

The size of the aerospace industry in European countries
correlates well with the size of their economies and populations.
As France, Germany, Italy and the United Kingdom comprise
more than three quarters of the EU population and GDP, their
industries account for more than 80% of the EU aerospace
industry’s turnover and employment. Aerospace provides about
0.2% of all jobs in the EU. The relative weight of the aerospace
workforce varies from country to country.

Employment in the European aerospace industry per product in 2003

(Source: ASD 2004)
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Aerospace industry employment in 2003

(Source: ASD 2004)

Structure of the EU aerospace industry by company size in 2003

(Source: ASD 2004)

Trade balance of the European aerospace industry in 2003

(Source: ASD 2004)

In terms of the detailed structure of the European aerospace
industry, the number of smaller companies clearly prevails.
Thus, just seven companies have been reported to employ more
than 10 000 employees, corresponding to just 1% of all
companies. The number of smaller companies with less than
1000 employees is 661, of which 510 meet the European
Commission’s definition of an SME (Small or Medium-sized
Enterprise).

Analysis of the European aerospace industry’s turnover and
employment situation clearly confirms the competitiveness of this
sector in a global context.

In 2003, its trade surplus of exports over imports was €29
billion (€27 billion in 2002). It has to be emphasised that €7.5
billion of that surplus was with the United States, compared to
€11.5 billion in 2002. The decrease in the trade surplus is
largely explained by the fact that aerospace revenues are very
exposed to international competition, in particular on the US
market, where sales to airlines saw a 24% drop. Exports to the
rest of the world (up from €16.3 billion in 2002 to €21.5
billion in 2003) offset the downturn in the US.

In 2003 industry funded 79% of civil R&D compared to 74% in
2002. In the military domains, 41% was financed by industry
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R&D funding of the European aerospace industry in 2003

(Source: ASD 2004)

US aerospace industry sales

(Source: AIA)

in 2003. Aerospace firms allocated 68% of their R&D
expenditure to civil projects.

IN THE USA

Fuelled largely by increased defence spending, overall sales
in the aerospace industry rose by 8% in 2004, jumping by
$12 billion to a total of $161 billion – the highest level of
current dollar sales in the industry's history (it should be
recalled that sales decreased by $4.5 billion in 2003). The
forecast for 2005 shows a 7.5% overall growth in sales as
DoD aerospace spending increases for the seventh year in
succession and commercial transport sales begin their
recovery.

The healthiest gains came in portions of the industry involved in
defence contracts. Defence-dominated industry categories, such
as military aircraft, missiles and space, showed robust growth
and in 2004 represented about 62% of total sales. Military
aircraft sales increased 15% and missile sales jumped 10%, to
the highest level in 12 years. 

In 2004 the DoD confirmed its position as the US aerospace
industry’s main customer. Military sales to the DoD increased by
almost 12% compared to 2003, reaching a total of $71.4
billion.  NASA and other governmental US agencies increased
their spending by 4.1%, and sales to nongovernmental
customers bounced back by 4% after the sharp decline
experienced in the past two years.

The defence market share also increased to about 45% of the
total US aerospace industry’s sales in 2004, confirming a
trend in the changing distribution among customers that
started in 1998 and has speeded up over the last three years,
sustained by the strong rebound by military aircraft and
missiles sales.

US aerospace industry sales 2000-2005

(Source: AIA)
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Overall aerospace profits are expected to reach $10.1 billion
in 2004, the highest level since 1999, while aerospace
employment rose slightly, ending a five-year slide. It should be
mentioned that last February employment in the US aerospace
industry hit its lowest level in 50 years. 

The industry in 2004 also maintained its foreign trade surplus,
which increased by $4.6 billion to $32 billion. Military
aerospace exports, which declined in 2003, grew 16% in
2004, representing nearly 18% of total exports.

4.3.2 Space industry

GLOBAL OVERVIEW

In 2003 global space industry 33 revenues continued to grow
despite ongoing weak demand on commercial markets. But this
growth was the weakest for the last decade, with an increase
of some 5.7% as opposed to nearly 10% in 2002, and was
due almost exclusively to the satellite-services segment, in
particular strong consumer demand for satellite video services.
According to figures provided by the Futron Corporation,
orders for commercial geosynchronous (GEO) satellites
dropped from 28 in 2001 to 7 in 2002, to rebound to 19 in
2003. 

World satellite-industry revenues broken down by the four
sectors of the industry – satellite services, launch industry,
satellite manufacture and ground-equipment manufacture –
show that not every space industry sector experienced growth
in 2003. While the global launch industry experienced a slight
drop in its revenues, the satellite manufacturing sector suffered
a sharp downturn of about 19%, from $12.1 billion in 2002

33 The space industry for this purpose is comprised of the Ground Equipment 

Manufacturer, the Satellite Manufacturer, the Launch Industry and Satellite 

services.

Evolution of aerospace industry sales by

customer

(Source: AIA)

US aerospace foreign trade

(Source: AIA)
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The space industry’s revenues by product

(Source: Futron)

to $9.8 billion in 2003. It is once again the satellite-services
sector that continued its growth, with an increase of nearly
14% to $55.9 billion. The satellite-services share of revenues
increased steadily from about 42% in 1996 to 57% in 2002,
and a record 61% in 2003. Notwithstanding this trend, high
levels of overcapacity continue to weigh on the infrastructure
sectors, i.e. satellites and launches. Note that the levels of
revenues reported here are funded by both private and public
sources. 

EUROPE

The worldwide consolidation of the aerospace industry and of
the space sector shaped by the economic and political
environment started in the 1990s and is still in progress. The
quest for improved economic efficiency and technical
specialisation has driven diversification within European
space organisations. Although continuing restructuring and
competition keep modifying the definition of the market and
the activities of individual players, a segmentation of the
European space sector has emerged, which enables the
mapping of major products and activities within the sector (see
table below).

Space products and services can be segmented into the
following main elements:

– Components, for the ground and space segments.
– Equipment, software and items, for the ground and

space segments of space infrastructures.
– Design and integration (D&I) of subsystems, payloads

and/or small satellites.
– D&I of large satellites, launch systems and orbital

infrastructures.
– D&I of systems of systems, encompassing a space

infrastructure and data handling, processing, storage,The mapping of space products and services to the European space organisations (Source: ESA)

Components Equipment, D&I of Sub- D&I of D&I of Spacecraft Ground Service
Software Systems, Satellites and Systems of Operations Segment Delivery

Payloads, Launchers Systems Terminals
Small 

Satellites

Component ✓
Manufacturers

Equipment, Software ✓ ✓
Suppliers (Space)* few cases

Small System ✓ ✓ ✓
Integrators few cases 1 case

Large System ✓ ✓ ✓ ✓ ✓ ✓
Integrators

✓ ✓ ✓

Space Institutions Prime Control Payloads Scientific 
Center Mission

Satellite and ✓ ✓ ✓
Launcher Operators Launchers FSS Operators

Ground Terminal ✓
Manufacturers

Satellite Service ✓
Providers
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distribution to multiple recipients, including numerous
ground users and (COTS) infrastructures.

– Launch operations, operation of systems of systems,
satellite operation, including the sale of satellite
capacities or the sale of services associated with satellite
capacities.

– Ground-segment equipment (manufacture, distribution or
specialised integration) relevant to fixed satellite
services, for BtoB or BtoC applications, or to navigation
services. Examples are VSAT, TV receiving antennas,
GPS terminals and audio receivers.

– Service providers and content managers, such as
broadband Internet access, television broadcasting and
digital audio broadcasting.

The European upstream market addresses the following main
products:

1. Launchers
2. Satellites
3. Space infrastructure
4. Ground segment
5. CAE/CASE and other software.

In the period 1999 – 2001, satellite products were responsible
for a dominant 46% share of total revenues, followed by launch
vehicles (29%) and ground segments (12%). Space
infrastructure, including space station and microgravity,
accounted for 10% of sales, and software applications for 3%. 
In the launcher market, equipment accounts for more than 80%
of European products. The market in Europe is largely defined
by the Ariane industrial structure, and most suppliers are
completely dependent on Ariane-related business. Few
European manufacturers have succeeded in exporting special
products.

Satellite equipment represents two thirds of European satellite
products. Design, development, assembly, integration and
testing account for less than a third of the revenues, and the
remaining 5% sales are generated by onboard and electrical
ground-support equipment (EGSE) software. The trade balance
in the period 1999 – 2001 was just positive. However, the
competitive advantage of numerous European equipment items
relying on technologies subject to US export controls or licensed
by US competitors is questionable for the longer term. The
European LSIs and their subsidiaries dominate the European
satellite-equipment market. They generate more than 70% of
overall revenues and the totality of the sales for commercial
telecommunications satellites.

The products of the upstream market segment in Europe

(Average 1999-2001)

(Source: ESA, Bertin Technologies and Euroconsult)

Launcher products in Europe in the period 1999 to 2001 

(Source: ESA, Bertin Technologies and Euroconsult)
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Equipment accounts for about two-thirds of the European
ground-segment market, the remaining third being ground-
segment software. The competition is global, with US firms
seeking advantage through lower costs and superior component
technology. 

The industrial structure of the European equipment and software
suppliers for satellites and the ground segment is highly
fragmented. Several smaller firms largely rely on ESA
programmes and the geographical-return rules and on national
institutional programmes. 

European manufacturers of electronic components for space are
in a comparatively difficult competitive position with respect to
US suppliers. European equipment suppliers depend on US
manufacturers for advanced-technology components. Travelling-
wave-tube amplifiers and batteries are prominent exceptions.

European suppliers of ground terminals compete in a worldwide
market dominated by US firms. European suppliers specialise in
niche markets. Few are successful in the US. So far European
suppliers have found scant support in the institutional markets.
US suppliers have instead built up significant competitive
advantage by developing technologies and products under US
defence programmes before entering commercial markets.

The main European space operators are Arianespace, Eutelsat
and SES Global, and Eumetsat delivering launch, commercial
telecommunications, and meteorological services, respectively.
Arianespace is facing a difficult business cycle due to the
concurrent downturn in the global commercial tele-
communications market, the competition from the Russian
launchers, and overcapacity in the launch-vehicle industry. 

In 2003, the European space industry earned €4.018 billion
with 31 545 employees. The recession, which started in 2001,
continued in 2003, bringing the market back to its 1994 level.
European space manufacturing industry turnover fell from
€2719 million in 2001, to €1953 million in 2002, and just
€1305 million in 2003.

The revenue in 2003 was lower than 1995-1996 levels. Space
employment decreased significantly over the period, from 
34727 employees in 2001 to 31 545 in 2003.

The major contributors of these revenues were France, Italy,
Germany and the United Kingdom. Among the smaller countries,
the major commitments were made by Spain, Belgium,
Switzerland, Sweden and the Netherlands. The other countries
have been active participants, with new Member States
(Portugal) and joining partners like Luxembourg and Greece.

Satellite products in Europe (Average 1999-2001)

(Source: ESA, Bertin Technologies and Euroconsult)

Ground-segment products in Europe in the period 1999 to 2001

(Source: ESA, Bertin Technologies and Euroconsult)

Consolidated turnover in 2003
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Except for the Netherlands (+22%) and Spain (+16%), the
space industry went deeper into recession in 2003.

Austria, France, Italy and Switzerland saw decreases in
turnover of around 10%. For Sweden and the United Kingdom,
it was 21%. Other countries, namely Ireland (-25%), Germany
(-26%), Belgium (-30%), Finland (-35%), Portugal (-36%),
Denmark (-42%) and Norway (-76%), suffered even larger falls.

The breakdown of turnover by activity confirms the importance
of the satellite segment, followed by production of launchers
and manned space programmes. Science comes in third
position as an important pillar for all space development.
Support, testing and services to the industry represent the fourth
largest segment of space business. 

Concentration of employment within the European space industry in

2003 (Eurospace 2004)

Turnover of the European space

industry and changes from

2003 (Source: Eurospace) 

Breakdown of the 2003 

turnover by activities (kEuro)
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The concentration within the industry, with a few companies
employing the majority of the workforce dedicated to space
activities, is very marked. The process is still ongoing. It is
characterised by a large number of small companies trying to
position themselves on the institutional and commercial markets
by offering expertise and very specific and highly specialised
services. 

After a steady increase up to the peak of €167 000/man-year
in 2000, the productivity of European space industry dropped
to €128 000/man-year in 2003, despite the job losses.

Productivity varies widely by country. Only four countries have
higher than the average productivity, and they are the highest
contributors to space activities.

After a 11.3% decrease in consolidated turnover between
2001 and 2002, the revenues of the European space sector fell
further in 2003, by 16.6% or €520 million. The recession has
affected both the commercial and the institutional markets. The
major downturns are in the commercial civil and military
markets, which fell by 33.2% and 20.3%, respectively. The
largest fall was in sales of civil products to commercial
customers. Sales of civil products to institutional customers
suffered a more marginal 6.2% reduction.

The breakdown of the institutional turnover shows that the
decline has involved ESA as well as national and multilateral
and military programmes. Space activities with the European
Commission, although still very limited, have started to develop.

The breakdown of the commercial market shows a major
decrease in demand from the GEO satellite operators, an even
sharper fall in launch activities, and a marginal reduction for
operators of other than GEO satellites.

Productivity (turnover/workforce) in the European space industry from

1996 to 2003 (Source: Eurospace)

Civil and military turnover in the European aerospace industry between

2002 and 2003 (Source: Eurospace)

Breakdown of turnover with institutional (civil and military) customers

(Source: Eurospace 2004)
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SYSTEM INTEGRATORS

The European space industry is highly concentrated, with the
Primes (Large System Integrators (LSIs) and Small System
Integrators (SSIs)) accounting for half of the market in 2003.
The equipment and component suppliers generate close to 13%
of total sales. Software, test and other services, including
launch and ground services, generate 13% of total sales. The
subsystem suppliers account for one fifth of total turnover.

The same distribution is found in the workforce, emphasising the
relationship between business generated and manpower.

The distribution of turnover confirms the degree of concentration
within the European space industry, with EADS Space
accounting in 2003 for half of LSI non-consolidated revenues
against two thirds in 2002, Alcatel for 39%, and Alenia for one
ninth. Compared with 2002, the shares of EADS and Alenia
fell, while Alcatel’s rose.

In January 2005, Alcatel and Finmeccanica publicly
announced a merger and the creation of two space companies.
Alcatel Alenia Space is going to focus on space systems, with
an estimated turnover of €1.8 billion and 7200 staff. This
company would be under the control of Alcatel. On the other
side, Telespazio would develop business in operations and
satellite services, with an estimated turnover of €350 million
and 1400 staff. 

Breakdown of turnover with commercial customers 

(Source: Eurospace 2004) Consolidated turnover in 2003

Distribution of consolidated turnover by category of company in 2003

Employment by type of company in 2003

Large System Integrators – non-consolidated revenues in 2003

(Source: Eurospace 2004)

Br242  11/14/05  1:36 PM  Page 69



70

Large System Integrators – Employment in 2003

(Source: Eurospace 2004)

Over the last few years, competition between LSIs and SSIs has
intensified in the markets for subsystems, payloads, and small
satellites in the 300 kg range for scientific and remote-sensing
missions. The increasing participation of institutional
organisations (e.g. CNES and Swedish Space Corporation) and
research organisations contributes to the complexity of the
industrial structure associated with these markets. It may be
questioned whether the fragmentation of suppliers of
subsystems, payloads and small satellites is compatible with the
economic downturn worldwide and in the European institutional
budgets.

In 2003, the productivity of the different categories of
companies kept decreasing. They were all below the overall
average of €128 k/man-year. The software industry is the
sector facing the greatest competition.

Investments in the ground-segment sector are generally large
and staffing is limited. Ground-segment and service companies
displayed high productivity.

Besides structural and technological factors affecting pricing,
the difference in productivity reflects the different competitive
positions within the European space industry, particularly the
bargaining power exerted on customers and suppliers, the
concentration of the industry, and the price sensitivity of
customers. 

The workforce distribution among the LSIs remained unchanged
compared to 2002.

The breakdown of the consolidated turnover of SSIs shows the
relative importance of OHB and SSC, accounting for around
66% of business. The delivery of Smart-1 was a significant
achievement by the Swedish company  (SSC) in 2003.

Breakdown of consolidated turnover – 

Small System Integrators in 2003

(Source: Eurospace 2004)

Employment – Small System Integrators in 2003 Productivity by category of companies in 2003 (Euro/man year)
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USA

The US space industry’s share in world revenues was fairly
constant from 1996 to 2003, fluctuating between 41 and 46%.  

Having taken a 41% share in 2002, the US was however able
to considerably increase its share in 2003. 

SATELLITE SERVICES 

The satellite-services sector more than tripled in size from 1996
to 2003. After 7% weaker growth in 2002, new impetus has
been given to this sector, with a 14% increase in 2003.
Approximately the same trend applies to the US portion of
satellite industry revenues. While subscription and retail
services achieved the greatest growth of all industry segments in
2003 with a 15% growth rate, transponder leasing reversed a
two-year decline and posted a 7% revenue gain in 2003. 34

LAUNCH INDUSTRY

While global launch-industry revenues fell by nearly 23% in
2003 as a result of an overall drop in the number of launches,
US revenues more than doubled due to an increased number of
launches. The US industry was therefore able to increase its
share of global launch-industry revenues from 27% in 2002 to
more than 65% in 2003. This was mainly due to the sharp
decline in European launches.

US launch-industry revenues over the period 1996–2003 are
shown as a function of source of funding in the graph on the

US space industry’s share of world revenues, 1996-2003

(Source: Graph provided by Futron)

Share of satellite services revenues (Source: Futron)

Share of launch industry revenues (Source: Futron)34 Source: Futron Corporation
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left, which clearly demonstrates that the increase in revenues is
entirely due to the number of launches conducted for US
government customers. 

SATELLITE MANUFACTURING REVENUES

In 2003 global satellite manufacturing revenues dropped by
19%, while US revenues grew by some 5%. This was not due
to an increase in payloads manufactured, since the number
remained constant compared to 2002, but rather to an increase
in the average value of those payloads. Although the number of
orders for new GEO communication satellites went up from 7 in
2002 to 19 in 2003, revenues in 2004 were expected to reflect
the sharp downturn in orders in 2002. For comparison, the
years 2000 and 2001 saw orders for about 35 and 28
satellites, respectively.

Generally, 2003 can be seen as the starting point of a slow but
steady recovery in satellite and launch orders. While the
satellite industry is still fighting its way out of the
telecommunications downturn, major companies, whether
operators, manufacturers or value-added resellers, are looking
forward to an improving business environment. This trend

should be confirmed for 2004, with a growing momentum
projected from 2006 on at the latest. The increased revenues in
2003 were mainly due to consumer-focused satellite services,
given that today one in every five households in the US is a
satellite user. Sustained growth in consumer satellite services
and increased government and military spending are expected
to drive the growth in revenues that should offset losses in other
sectors hampered by overcapacity.

US SPACE INDUSTRY BY COMPANY

The four largest US space manufacturers remain unchanged in
order, namely Boeing, Lockheed Martin, Raytheon and
Northrop Grumman. While they account for approximately
60% of total US space revenues, they are no longer the four
leading companies worldwide as they were until 2003. With
space sales of over $3 billion, EADS reached third place in the
global top 50 space companies.

The increase in the revenues of the top US companies such as
Boeing and Lockheed Martin was mainly supported by strong
governmental spending.

Generally, space sales in 2003 represented a slightly smaller
proportion of overall sales for all four companies than in 2002.

Satellite manufacturing revenues (Source: Futron)

US launch industry’s customer base (Source: Futron)

2003 US top space companies – revenues (Source: Space News)
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In 2004 Boeing maintained its leadership in space-related
operations, despite continued difficulties regarding commercial
satellite and launch operations. While the Boeing Integrated
Defence System (IDS) business delivered strong revenue growth
and profitability of over 11%, due to its intelligence and
defence business, major disparities emerged with regard to
specific sectors of activity. Network systems grew by about 22%
to $11.4 billion, driven by the DoD network-centric warfare
programmes and the company’s leading position in missile
defence. Launch and orbital systems, however, showed a
decline in revenue of about 1% to approximately $3 billion in
2004. Results were impacted by the continued weakness in
commercial space markets, as well as the cost growth in
commercial satellite business. Despite the ongoing profitability
of NASA programmes, lower satellite volume and fewer Delta
IV launches are expected to continue to weigh on revenues in
2005, even though the company projects a moderate growth in
its space business. Consequently, dependence on the
institutional market has been growing and IDS sales represented
50%, 42% and 33% of consolidated sales in 2003, 2002 and
2001, respectively.

Lockheed Martin provided figures for 2003 that indicate an
increase in net sales for space systems by 14% to over $6
billion. While satellites accounted for 57% of this figure, launch

services and strategic and defensive missile systems generated
27% and 16%, respectively, of this business.  The growth in
satellites is once more due to the higher volume of government
satellite programmes. Information and technology services
accounted for $3.2 billion in 2003, with sales linked to NASA
contracts accounting for 23% and defence services for over
40%. Lockheed Martin is solidifying its position in launch
services and satellite manufacturing for the commercial market,
while remaining the largest US military space contractor. The
company’s military work includes the Milstar communications
satellite programme and the next-generation Advanced
Extremely High Frequency system. Lockheed Martin is also the
prime contractor for the GPS IIR system and the Space Based
Infrared System (SBIRS). Its Atlas 5 remains the only US rocket
competing for EELV commercial launches, although commercial
orders have been lower than originally expected and at lower
prices.

Raytheon’s space business fell by some 4% in 2003 in
comparison to 2002. The company’s overall sales increased
due to high DoD expenditure in missile defence equipment.
Sales to the DoD represented 65% of sales in 2003 as opposed
to 59% in 2001. The Space and Airborne Systems business
segment showed an increase in sales in 2003 to some $3.7
billion, mainly due to airborne-radar programmes. 

In 2004, Northrop Grumman, the World’s fifth largest space
company, increased its sales in each of its business segments,
including the space-technology sector. Sales for this sector
increased by 16% to nearly $3.3 billion, with particularly good
performances and higher revenues in intelligence, surveillance
and reconnaissance (+18%), software-defined radios (+41%) 
– due to revenues on major aircraft programmes – and civil
space (+22%) based on NASA and NOAA programmes. The 
US institutional market accounted in 2003 for 88% of revenues
generated, international customers representing 9% and 

US companies’ ratio between space and total revenues 

(Source: Space News)
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US commercial markets approaching only 3%. The acquisition
of TRW has reinforced Northrop Grumman’s position in the
government space business, making it a complete system
integrator for the DoD. TRW provides skills as a supplier of
advanced communications payloads that complement Northrop
Grumman’s strengths in sensors and other systems critical to
military space work. 

More generally, the commercial satellite market has continued
to experience pricing pressures due to excess capacity and low
demand, despite an increase in GEO satellite orders in 2003 to
19 from the very low level of 7 in 2002. Satellite demand was
further limited due to difficulties experienced by companies in
the satellite-services industry. New orders were mainly related to

the replacement of existing satellites, rather than an expansion
in satellite capacity, notably in telecommunications.
Consequently, a major satellite manufacturer such as Loral
Space & Communications accounted for only $474 million of
space-related revenues in 2003, a drop of about 45% from
2002 ($853 million).

As to launches of military satellites, the Boeing suspension
following ethical misconduct of its employees for possession of
trade secrets and Procurement Integrity Act violations with respect
to Lockheed Martin’s proprietary information during the EELV
source selection process in 1998 is still ongoing. The next round
of US military satellite launch contracts, Buy III, which is expected
to amount to 15/20 launches, has consequently been delayed.
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Europe is the second largest player in space. Although a small
share of its overall space expenditure is allocated to national or
limited multinational defence programmes, the main public
investment is clearly in civil space activities. 

In the absence of truly European defence programmes, few
countries invest in this sector at a significant level. Cooperation
among them focuses on the exchange of data gathered by the
small number of national European Earth-observation
programmes.

Overall public space expenditure in 2004 can be broken down
into five distinct segments, with ESA clearly the largest recipient
of public funds and accounting for well over 50% of Europe’s
overall space effort. 

Ministries of research, science or technology provide 79% of
funds. Industry and trade account for 10%, while other public
contributors including defence for dual-use applications provide
another 11%.

The scale of national civil or national-defence programmes as
opposed to funding contributed through ESA varies among ESA

Member States. While countries such as France and Italy invest
substantially in national space programmes, most countries
contribute the bulk of their funding to ESA.

5.1 Institutional markets

5.1.1 Civilian space

Slightly more than 88% of the approximately €6.4 billion
allocated by European governments to space activities is
dedicated to civil activities, ESA accounting for 54% of Europe’s
overall space effort (civil and military) and for 61% of the
Member States’ combined civil expenditure.

Public civil expenditure can be divided into three categories: 

1. ESA expenditure, almost totally based on contributions
received from its 15 Member States.

75
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2004 European public space expenditure €6.4 billion 

(Source: ESA and Euroconsult)

2004 space budgets

(Source: ESA, based on Member States primary data and Euroconsult)
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2. National expenditure, including national space
agencies and other contributions to European
organisations like Eumetsat.

3. European Commission expenditure on space-related
activities, mostly concentrated in the R&D Framework
Programme budget, and the Trans-European Network
funds allocated to the Galileo project. 

Usually, the R&D Framework Programme is planned over a five-
year period. The 6th Framework Programme activities are
planned for 2002 to 2006, with a total budget for space and
aeronautics of about €1000 million.

The main contributors to the ESA budgets are France, Germany,
and Italy, which in 2004 funded about 63% of total ESA
expenditure. The same countries account for 64% of total
European civil expenditure on space. Most of the space
activities of other European countries are limited to their
participation in ESA programmes.

Although France is the European country that invests most in
space in absolute terms as well as in comparison to its GDP and
its population, other ESA Member States have large
commitments to space for their size, particularly Italy and
Belgium, whose investments per capita and as a proportion of
GDP are above the average for ESA Member States, while
Switzerland also has a strong commitment.

ESA

The Member States’ contributions in 2004 were constant in
comparison to previous years and accounted for €2.4 billion in
an overall budget of €3.47 billion (excluding non-financed
income). Additional income comes from other sources such as
services provided to third parties by the Agency. 

The biggest contributors for the Agency’s mandatory activities
are Germany (23.8%), the UK (17.2%), France (15.9%) and
Italy (13.1%), based on a fixed GDP key.

However, mandatory programmes (the General Budget and the
Science Programme) account for only  €719 million or 19% in
ESA’s overall expenditure, and slightly under 30% of total
contributions.

76

Estimated civil public expenditure (Source: ESA, Euroconsult)  

Public civil space expenditure/GDP - 2004 estimate (Source: ESA)

Public civil space expenditure per capita - 2004 estimate (Source: ESA)
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The largest part of ESA’s expenditure is dedicated to optional
programmes, the biggest contributors being France, Germany
and Italy in nominal terms, with major contributions provided by
Belgium in proportion to its GDP.

Regarding payment appropriations, in 2004 the Science
Programme remained flat with €370 million. While Launchers
and Human Spaceflight represent the biggest budget items, at
over €700 million and €604 million, major Application
Programmes (Earth Observation, Navigation and Tele-
communications) absorbed expenditure of nearly  €1.1 billion.
The Technology and Exploration programme accounted for
€243 million. The following graph shows the percentage
breakdown of overall ESA 2004 expenditure.

As the above figure shows, the launcher sector represented the
biggest share of ESA expenditure, partly due to the ongoing
process of restructuring the Ariane launcher sector, the measures
to be undertaken for qualification of the Ariane-5 ECA launcher,
and the decisions to carry out the EGAS 36 Ariane programme,
the Future Launchers Preparatory Programme (FLPP), and the

Soyuz at CSG programme that played a central role in the ESA
Council meeting at ministerial level on 27 May 2003.

The enabling resolutions approved by Ministers at that meeting
constituted acceptance of the EGAS, FLPP and Soyuz at CSG
programmes as ESA activities. During the course of 2004, a
number of ESA Member States signed up for these three
optional programmes and they were thus effectively initiated.
Implementation of the Ariane-5 exceptional measures is
enabling ESA to complete Ariane-5 ECA launcher qualification
by early 2005. 

The EGAS Ariane programme, in force for the period 2005-
2009, is designed to guarantee access to space for the launch
of European user institutions’ payloads, while maximising the
institutional use of this means of access to space. The FLPP is
aimed at developing and structuring at European level the
industrial capabilities needed to take a decision by the end of
the decade on the Next-Generation Launcher system concept for
operational exploitation around 2020, and to demonstrate
innovative technologies that can improve the competitiveness of
current expendable launchers.

For the Soyuz at CSG programme, covering the construction of
the Soyuz launch facilities in French Guiana and adaptations of
the launcher to enable it to be launched from there, ESA
Member States’ contributions will be supplemented by a loan to
Arianespace from the European Investment Bank, guaranteed
by the French Government, as a temporary measure pending
the creation by the European Commission of a guarantee
reserve mechanism. Complementary funding from the European
Union is also currently being envisaged. 

The Agreement between ESA and the Russian Federal Space
Agency (Roskosmos) on long- term cooperation and partnership
in the field of the development, implementation and use of

77

ESA expenditure breakdown 2004 estimate – total €3.47 billion

(Source: ESA 35)

35 Based on ESA budgets for 2004, Autumn Revision, ESA/AF(2003)7, rev. 3 

(excluding third-party programmes).
36 EGAS stands for European Guaranteed Access to Space.
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launchers was signed on 19 January 2005. It paves the way for
exploitation of the Russian Soyuz launcher from Europe’s
Spaceport and for cooperation with Russia on research and
development in preparation for future launchers.

NATIONAL AGENCIES

The estimated public civilian expenditure of the 15 ESA Member
States on national or multilateral activities amounted to €1.65
billion in 2004, with France accounting for nearly 47% of this
amount.

Almost all ESA Member States have their own national
expenditure on space activities and programmes. The great
majority, however, channel their spending through ESA rather
than engage in exclusively national or bilateral activities.

Nevertheless, looking at national expenditure allocations, it is
clear that there are still some activities that European countries
prefer to carry out in separate agreements or even alone. This
is the case of Earth-observation projects and microgravity
experiments onboard the ISS, where ESA Member States
envisage investing almost as much in bilateral or multilateral
programmes as in Agency activities. 

In the case of generic technology development, not directly
related to a specific mission, ESA Member States invest
nationally three times as much as through the Agency. 

In absolute terms, national Earth-observation projects received
the largest financial contribution, about €370 million, followed
by science programmes with about €260 million, and generic
technologies with €180 million. 

Scientific activities still remain a large part of national
expenditure. They include the funding of scientific experiments

to be flown on ESA science missions and purely national or bi-
or multi-lateral co-operations at European or international level. 

THE EUROPEAN UNION

In the past, the Community’s Framework Programmes for
Research and Development have funded several projects either
directly dedicated to space applications and services or
indirectly implying the use of space-related technologies and
infrastructure for research purposes. In particular, FP3, FP4 and
FP5 funded projects in the fields of satellite communications,
Earth observation and, since FP5, satellite navigation. 

The amount of EU funds directly or indirectly dedicated to space
varies over the years, depending on the number of Calls for
Proposals issued, the quality of projects presented and their
costs. For FP5 it can be assumed that an average of €70 million
per year was spent between 1998 and 2002, or €350 million
over the whole period. 

With the launch of FP6 (2002–2006), the European Union has
selected a Thematic Priority dedicated to Aeronautics and
Space, with a total financial allocation of about €1 billion over
the period. Space is therefore mentioned for the first time as a
priority in a Framework Programme, and space-related projects
could receive some €300 million in total as a contribution from
the Commission. 

Three areas have been identified in the Work Programme:
GMES (Global Monitoring for Environment and Security),
Galileo, and satellite telecommunications. 

In addition, €450 million from the Trans-European Network has
been dedicated to finance the Galileo development phase.
€100 million was already released to the project from the same
source in 2001. 
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The EU's research budget currently represents 0.04% of the EU's
total GDP, or €17.5 billion. In February 2004, the Commission
proposed to more than double the EU's research budget in the
next financial period (2007–2013). In its Communication, the
Commission suggested an increase in funding for FP7 to 
€10 billion per year, making a total of €40 billion over four years.
A final proposal from the Commission for the new Framework
Programme is expected to be adopted in early June 2005.

In June 2004, the European Commission launched a
consultation process on the preparation of FP7 in order to
identify further thematic domains that support the Union’s
political objectives. 37 The two areas that have already been
highlighted and to which special attention should be paid are
space and security.

Based on the future ‘European Space Programme’, the research
effort will focus on:

– technologies for the exploitation of space, in the 
areas of navigation, Earth observation and tele-
communications

– space-transportation technology, essential for ensuring
independent access to space for Europe

– scientific activities in space, for example in the
framework of using the International Space Station and
relating to space exploration.

While taking account of the specific character of this area of
research, action will be taken by creating European centres of
excellence, launching European technological initiatives, as
well as developing a European research infrastructure through
better coordination of national research programmes.  Overall
financial involvement of the Union in space-related projects is
expected to increase over time and to substantially support
European space efforts.

Moreover, ESA could play an important role in the
Commission’s ‘European Security Research Programme’ aimed
at advancing knowledge regarding technologies in remote
sensing, reconnaissance and surveillance.

EUMETSAT

Eumetsat, the European Meteorological Satellite Organisation,
is an intergovernmental organisation created in 1986 to take
over the responsibility of operating and exploiting the Meteosat
satellites developed and launched by ESA. 

Today, the organisation has 17 Member States (the same as
ESA plus Greece and Turkey).  They contribute to its budget
according to a GDP-related scale. 

The Eumetsat budget for 2004 was about €300 million, largely
financed by its Member States’ contributions. 

Minor additional income is expected from the newly licensed
users of the High-Resolution Imagery (HRI) mission.

5.1.2 Defence-related (dual use) space

As in other sectors, the European defence budgets have been
stagnating over recent years and forecasts for the future are not
encouraging. While the creation of a European Defence
Agency will improve the efficiency of European defence
investment, no comprehensive security and defence approach is
to be expected in the near future. 

The space component of the European security and defence
infrastructure still relies, in spite of strong pressure from
European aerospace companies, on national capabilities. 
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37 Communication from the Commission, COM(2004) 353.
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France, Europe’s foremost investor in defence-related space
technologies and application programmes, has seen a steady
decline in its budget. The 2004 budget was one of the lowest
in the last decade, with investment falling to roughly €400
million, less than 3% of the total investment in military
equipment. The funding nevertheless provided cover for the
financial needs linked to the communications satellite
programme Syracuse III and the Earth-observation system Hélios
II. For the 2003–2008 timeframe one can expect an average
annual investment of €450 million. This will cover the
development of a set of demonstrators in a variety of fields, such
as ELINT or early warning.

Smaller contributors such as Italy or Germany are, however,
expected to gradually increase their commitments to defence-
related space activities for their respective radar systems
(Cosmo-Skymed and SAR-Lupe).  For the United Kingdom, the
very high spending levels for 2004 are due to the progress on
and launch of the Skynet 5 satellite telecommunications
programme. Belgium spent about €24 million, mainly on its
participation in the Hélios II programme.

European investment in defence-related space is both modest
and very fragmented. Looking for a more complementary
approach among the national entities seems a prerequisite to
the extension of defence-related space capabilities. Except for

some limited European participation in the French Hélios II
Earth-observation system, cooperation mainly focuses on the
exchange of capacities on telecommunications satellites.  Some
progress has, however, been achieved in the observation field,
where France, Italy and Germany have reached an agreement
on the use of data from their future radar systems (Pleiades,
Cosmo-SkyMed, and SAR-Lupe). 

In other sectors such as telecommunications, recent initiatives in
Spain (Hispasat), the United Kingdom (Skynet), and Italy (Sycral
2) still demonstrate how fragmented European military space is.
The multiple shortcomings of such a situation have been
addressed by a first multinational agreement on ‘Common
Operational Requirements for Global European Earth
Observation’, including Belgium, France, Germany, Italy and
Spain.

Looking beyond current programmes, France is embarking on a
phase of demonstrators to check the feasibility of different
systems before moving on to their operational development
within the framework of European collaborative projects. The
demonstrators are ESSAIM (electromagnetic surveillance), LOLA
(laser links) and SPIRALE (early warning). They are being
developed at national level, but the operational systems should
be developed in cooperation. The systems will be developed
using technologies that are dual-use by definition.

These capacities will need to be supplemented by specific
space surveillance capabilities for identifying suspect satellites,
monitoring space debris, and checking the state of friendly
satellites. Space-based surveillance will be necessary for
controlling operations such as launches, orbital rendezvous and
removal of satellites from orbit at the end of their lives. France
has an experimental radar surveillance system for that purpose,
known as GRAVES. There are other possibilities in Europe,
particularly in Germany. Both radar and optical operational
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Defence-related space investment - 2004 estimate

(Source: Euroconsult)
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surveillance should be developed at European level, with a view
to tracking all space objects flying over European territory. Such
systems would also have a civilian application, which would be
to predict the re-entry of space objects into the Earth’s
atmosphere, in order to guarantee people’s safety. Other needs
are emerging in respect of the control of space, such as rapid
access to space, launches of mini- and micro-satellites, and
neutralisation of hostile satellites.38

Current financial estimates for building a full European space-
based defence capability, including infrastructures for
telecommunications, observation, navigation, intelligence,
surveillance and early warning, indicate the need for some 
€9 billion in investment at an annual rate of about €800
million.

The overall European defence-related space budget in 2004,
including expenses for PRS Galileo and other European
countries, is estimated at about € 750 million, which has to be
put into perspective against what a comprehensive and more
effective investment in a European military space system would
represent in terms of annual investment. However, the cost of

such a system could increase to well over €1 billion when all
related ground infrastructures necessary to operate at full
capacity are taken into account.

5.2 European share of worldwide
commercial markets

In 2004 two launch operators dominated the commercial
market 39: International Launch Services and Sea Launch with
60% and 20% market shares, respectively. With only one
Ariane-5 commercial launch, it was a difficult year for
Arianespace pending the return to flight of the Ariane-5 ECA
vehicle, which took place in February 2005.

The 2004 commercial launches are distributed over 8 launch
vehicles, with Proton predominating by accounting for 26.7% of
the launches, followed by Sea Launch and Atlas 2, each with
20% of the market. 
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PROGRAMME PROGRAMME COST  PROGRAMME ANNUAL COST 
(MILLION €) DURATION IN YEARS (MILLION €)

Telecommunications 3150 15 210

Observation 2300 10 230

Galileo (cost of 
adding a jam-
resistant military 150 8 19
signal to the system)

Intelligence 1220 10 122

Space Surveillance 760 10 76

Early Warning 1500 10 150

Total 9080 807

Total cost of a full European space-based

defence capability (Source: French Ministry of

Defence) 

38 Source: Assembly of Western European Union, Document A/1881 dated 

30 November 2004, ‘The space dimension of the ESDP’.
39 Here the commercial market is defined as all launches competed for 

internationally, and not as all launches for which the operator is a commercial 

entity. Unlike the United States or Russia, Europe does not benefit from a captive 

institutional market, where all payloads operated by a public entity would be 

launched with domestic capabilities.

2004 launches internationally competed for by launch-service providers

(Source: ESA)
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Multinational launch-service providers 40 (ILS and Sea Launch)
accounted for 46% of commercial launches in 2004, compared
to 47% in 2003. US launch services increased their market
share from 29% of the commercial market in 2003, to 40% in
2004.  European launch services experienced a very difficult
year with only 7% of 2004 commercial launches, compared to
24% in 2003.

With regard to the telecommunications satellite market over the
period 2002-2004, the leading position of the US space
industry is illustrated by the number of satellites launched.
Europe is the second largest supplier, at about one third of US
capacity. Russia, India, Japan, Israel and Saudi Arabia can
already cover their domestic demand and might challenge the
US and Europe in some accessible markets in the near future.
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2004 launches internationally competed for, by vehicle family

(Source: ESA)

40 For calculation purposes, in practice an internationally competed-for launch is 

attributed to a multinational launch service provider when the launch service 

entity is multinational (i.e. joint venture) and the launch vehicle is Russian-

Ukrainian. In particular, commercial Proton launches carried out by ILS and 

Sea Launch launches are considered multinational, while Atlas launches, although 

procured from ILS, are considered US launches.

2003 launches internationally competed for, by launch-service-provider country

(Source: ESA)

2004 launches internationally competed for, by launch-service-provider country

(Source: ESA)
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China launched a defence telecommunications satellite in 2003
and could soon be in a position to enter the commercial
telecommunications market.

5.3 Socioeconomic and strategic benefits of
large space programmes in Europe

The impact of space activities extends far beyond the economic
activity generated in terms of employment and revenue by
public RTD agencies and their contracts placed with the space
industry. It is increasingly seen to deliver a wide range of
socioeconomic and strategic benefits, thereby designating the
impact space programmes have on the economy as a whole, on
the social wellbeing of a society, and last but not least on the
strategic assets delivered to nations.

After previous studies and consultancy reports performed in
Europe in the late 1980s and 90s on the nature and scope of

these indirect benefits, renewed interest has been taken in the
subject in the light of major application-driven space
programmes and initiatives such as Galileo (Timing, Positioning
and Navigation), GMES (Global Monitoring for Environment
and Security) and a potential future Digital Divide programme.
The potential involved in space activities also helps a better
understanding of the motivations of ‘space newcomers’,
whether in manned spaceflight (China) or in general space
applications (India, etc.).

Beyond their human and above all scientific and exploration
dimensions, European space programmes, particularly the
application programmes, can be seen to deliver added-value
on at least three fundamental levels. They serve European
citizens by enabling new services and applications, they
support and improve the efficiency of European Union sector
policies, and they provide Europe with long-lasting strategic
benefits. 41

SPACE AT THE SERVICE OF EUROPE’S CITIZENS

Future European space applications have great potential to
deliver a wide range of services to European citizens, in
telecommunications, positioning and navigation, and Earth
observation.

Some applications would represent a major improvement in the
citizen’s quality of life by improving access to high-speed
information (including in remote areas), and thus being a
powerful instrument for cultural dissemination or business
development. Other applications improve the safety and
punctuality of public transport, or simply offer more precise
meteorological services. At the very heart of each of these
applications and infrastructures lies a satellite providing
immediate, reliable and in many cases global coverage.
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Commercial communication satellites launched from 2002 to 2004

41 Cf. ‘La Politique spatiale de recherché et de développement industriel’, Avis et 

Rapport du Conseil Economique et Social 22/23 juin 2004.

Br242  11/14/05  1:36 PM  Page 83



84

The Difficulty of Reliable Quantification

All the studies on the market today agree on the positive impact that public space R&D has on
the overall social and economic well-being of a nation, and have identified that space impacts on
society in terms of: 
- the multiplier effect of direct public spending
- the training of a labour force in new skills and techniques
- the creation of valuable new technologies that can increase productivity (spin-off 

technologies)
- the stimulation of new industrial developments and new products, services and applications
- the delivery of new strategic assets.

Yet, not only do indirect effects depend on hardly predictable geopolitical and socio-economic
trends, quantification in monetary terms is complicated due to the general difficulty of collecting
valid and comparable worldwide statistics. In past forecasts about likely space applications, some
of the expected developments become obsolete, others have been considerably delayed (for
example, space tourism). 

Moreover, regarding future long-term developments, public and private demands are far from
being stable parameters, as seen with past developments in the telecommunications sector and
tight public-sector budgets.

Therefore, regardless of the desirability of such studies, finding a single, coherent and reliable
methodology that would be able to calculate and list, in an all-encompassing approach, the socio-

economic benefits of space programmes has proved difficult. Hitherto developed ratio figures
such as 5:1 do little to help understand the nature and scope of the impacts that space can have
on society as a whole, and are rather better suited to serving public-relations requirements,
besides being rather inaccurate and misleading.

The limits and methodological weaknesses encountered in previous studies can be seen in: 
- the reliance on highly subjective evaluation, partly influenced by positive or negative biases
- the particularly weak econometric methodology for quantifying indirect effects
- the highly unstable figures and ratios used when combining different categories of effects or 

different programmes
- the problems in choosing a representative sample of firms or of technologies for which to 

measure spin-off
- the not always firm cause-and-effect relationships.

Given these limitations, it seems too early to advance precise quantifications of the benefits
produced by public investment in space. The most reasonable approach therefore seems to be to
calculate in terms of cost avoidance, bearing in mind that even then most figures should be
regarded as ‘likely estimates’. 

However, considering the importance for governments and public bodies of linking the use of
European taxpayers’ money to positive consequences for society as a whole, indications should
be given as to the type and qualitative scope of indirect benefits generated by or hoped for from
application-driven space programmes. Future reports might rely on a more stable background
methodology with which more precise indicators can be developed.

SPACE IN SUPPORT OF THE EUROPEAN UNION’S
SECTOR POLICIES

Applications based on space technology are, by definition,
transversely oriented and can therefore serve a wide range of
EU sector policies, more specifically in the transport,
agriculture, regional development and environmental sectors.
By relying on world-standard application programmes, the EU
would not only have increased means of information gathering
for future policy formulation, but would also be able to
effectively enforce existing regulations with regard, for

example, to the Common Agricultural Policy (forecasting,
measurement and verification of harvests and use of land). At
the same time, Earth observation can serve a wide range of
environmental issues (see below), as also could a future Digital
Divide Programme with regard to the development of remote
areas, with particular emphasis on the new Central and East
European Member States.

A closer look at current and future European space programmes
affords an understanding of the specific features of each and
their contributions to daily life and policy-making:
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GMES 
A preliminary socio-economic impact study under the European
Commission’s 5th Framework Programme for Research has
identified the socio-economic impact areas for GMES. This
report has identified the costs and benefits associated with
natural geo-hazards, ocean monitoring, air-quality monitoring
and climate-change research, and the improvements GMES
would bring about 42:

– Better forecasting of the timing, extent and magnitude of
natural hazards will lead to a reduction in economic
losses through better preparedness for destructive events
and adaptation to non-destructive events.

– More accurate appraisal of the location and extent of
damage after natural disasters. More efficient disaster
management will lead to lives being saved and a
reduction in the number of people affected by
subsequent events.

– Improved monitoring will lead to a better understanding
of the state of the environment, enabling more
appropriate policy-making and enforcement. This will
avoid damage to the environment through inaction, but
also unnecessary over-regulation and the associated
costs of compliance that would burden both government
and industry.

– More accurate understanding of the likely impacts of
global climate change. The range of the possible
adaptation and mitigation costs is huge. Better
understanding of likely outcomes will avoid wasteful
expenditure on either inadequate or unnecessary
adaptation.

– By supporting the creation of a knowledge-based society
and improved public access to high-quality data and
information, GMES will increase the legitimacy of
government interventions in the environment and raise
the level of public awareness and debate.

GALILEO
Galileo has to be seen as a public good, benefiting the whole
of society and each citizen regardless of whether he/she is a
direct user of the system.

These social or public benefits that include increased safety of
transport systems, reduced congestion or reduced air pollution
lead to improved quality of life. They represent an improvement
for a variety of services such as taxis or ambulances in
particular, and improved personal-emergency and search-and-
rescue services.

The user effects include direct benefits from new or improved
services that cannot be offered by today’s GPS. Several market
applications have been defined, among them aviation, rail,
search and rescue, route guidance, oil and gas sector, etc.

At a glance, major socio-economic benefits can be seen in:

– Increased safety of European transport systems.
– Reduced congestion across Europe.
– Reduced air/environmental pollution.
– Release of radio spectrum for some of the existing

navigation systems.
– Time savings for passengers.

More specifically, a number of new markets may be enabled in:

Route guidance Search and 
Aviation Rail Shipping for all road rescue 

vehicles services

Particularly Train One-man Advanced road
commercial air supervision bridge driver assistance,
transport and track land surveying
navigation surveying and GIS 
and surveillance mapping

42 Cf. GMES, Final Report for the GMES Initial Period (2001-2003), which is itself 

based on a preliminary impact study: GseS Socio-economic Impacts Report. ESYS-

2002386-RPT-04.
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Approaching Socio-economic Benefits in Monetary Terms

In terms of geo-hazards, floods, earthquakes, windstorms and droughts have been identified as
the most costly for Europe as far as humanitarian cost (people killed) and related damage
(people affected) are concerned. Considering these hazards together with extreme temperatures,
forest and scrub fires, and volcanic eruptions, GMES could reduce the overall risk and therefore
loss of life, and cut losses due to damage by some €74 million through improved monitoring.
This would increase to €370 million by improved understanding of these events, and to over
€1000 million if significantly improved forecasting and prediction could be achieved.

In the area of ocean monitoring, an economic valuation of marine resources and services in the
EU15 of approximately €384 billion per year has been estimated by the EuroGOOS project. An
improved monitoring service under GMES could lead to economic benefits in the order of €4
billion per year. Looking at a fully integrated ocean observing system with forecasting and
prediction capabilities, the potential economic and social benefits will be considerably higher. By
comparison, in the US an estimate of €18 billion per annum in potential savings has been made,
which includes the impacts on shipping, commercial fishing, offshore energy production, defence
organisations, and search and rescue. Benefits in other domains (agriculture, energy production,
forestry, tourism) could also accrue through improved weather and climate forecasting. For
example, it has been estimated that improved forecasting of ENSO (El Niño/Southern
Oscillation) could save the US economy between $0.5 and 1.1 billion per event. Estimates from
Australia have equated $1 billion in lost agricultural revenues with every 0.5°C of ENSO-related
cooling of the waters north of their continent.

Looking to the atmosphere, an estimated 3 million people die each year because of air pollution
(WHO, 2000). The economic impact of air pollution in Europe is estimated to be around €360
billion. Hence in this area too, GMES has huge potential to contribute economic benefits through
more accurate monitoring and attribution that could support more effective regulation.

A cost-benefit analysis for INSPIRE, which looks at the measures to be taken to improve access
to data and information in the EU within the scope of GMES, gives a total of €1.2 to 1.8 billion
in annual net benefits. 

Sustainable development in Europe has been in jeopardy from several existing pressures in the
past, mostly non-climatic (e.g. land-use change, environmental pollution, atmospheric
deposition). Now climate change adds an important element to the threat to the environment.
Changes in sea-level, retreating alpine glaciers, migration and change in many ecosystems, as
well as possible local extinction of species, are challenging existing management policies on how
best to manage these changes. Improved understanding of climate change will have long-term
benefits for Europe and the rest of the World. Resolving specific uncertainties about climate
change now, rather than in 40 years’ time, is presently valued at $50 billion.

The knowledge-based approach to policy-making advocated by the 6th Environmental Action
Programme (EAP) provides the basis for framing information needs for environmentally
sustainable development. Information is needed to help guide policy formulation, to help monitor
and enforce these policies, to assess the impact of existing and planned policies and to provide
early warnings in areas for new policy action. The 6th EAP identifies a number of priority areas:
climate change, biodiversity, environment and health and sustainable use of resources, which
require - to different degrees - information and assessment on local to global scales.

The Gothenburg and Lisbon processes underline this need for environmental data to support
sustainable development across economic, social and environmental policy domains, including,
for example, the Cardiff sectorial integration process.

Such information is also much-needed to mitigate the risks due to natural and man-made hazards
and environmental pressures, resulting from climate change and socio-economic activities. Recent
examples of such events were the catastrophic flooding in Germany and central Europe in 2002
and the ‘Prestige’ tanker oil spill on Europe’s Atlantic coast in 2003.

Last but not least, one can expect a market based on Earth-observation services and products to
develop over the next decade. While the market for EO data in Europe is still small, involving
some €300 million in 2000, recent US reports have forecast a global EO market of $6.5 billion
by 2007, mainly based on the introduction of high-resolution data. Increasing the size of the
market is still key to the development of a sustainable EO sector that would be funded by
customers and users.
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43 ‘The Digital Divide in the European Enlarged Economic Scenario: an assessment of 

the socio-economic effects’ University Louis Pasteur Strasbourg, Report for ESA 

(030/03), September 2003.

THE POTENTIAL INHERENT IN A FUTURE DIGITAL DIVIDE
INITIATIVE 43

The social rationale for a programme is strongly linked to an
increasingly knowledge-based society. Measuring the value of
closing the digital divide can best be performed by increasing
awareness that the current situation brings grave disparities in
a wide range of issues such as economic opportunity,
education, health, safety, employment and transportation.

These disparities hamper the development of a knowledge-
based economy and society and therefore threaten the
cohesion of an enlarged European Union aiming at becoming
the leading knowledge-based society in the World according to
the Lisbon Strategy. In order to measure the ‘cost avoidance’
that would result from a space-based solution to bridge the
divide, it can be important to identify some of the social,
economic and strategic costs of digital illiteracy:

Some US studies have been performed in an attempt to
quantify the costs to the US economy due to digital illiteracy.
However, there is very little information about these figures in
Europe.

Bridging this gap, and therefore avoiding these social costs,
would boost economic growth via ICT. The potential of this

envisaged e-society would have implications at many different
levels and generate applications such as:

– e-government: creating a new strategic framework for
the provision of public services: improved information,
social inclusion of all citizens, leading to the challenge of
e-democracy/e-voting, and a pan-European overlay to
national networks for crisis management.

– e-learning: tele-education, web-based learning, creating
and improving trans-European university networks,
education in remote areas at lower cost.  

– e-health: interactive medical consultations.
– e-business: tele-working, online shopping, e-commerce.

In this context, space technology is to be seen as:
– the sole technology that delivers universal broadband

access
– an immediate solution without delaying action
– covering a wide field of applications, from tele-education

to tele-medicine
– versatile and able to be linked to existing tele-

communications infrastructures
– ensuring continuous coverage.

SPACE PROVIDING STRATEGIC ASSETS TO NATIONS

Finally, beyond previously mentioned socio-economic benefits,
major space programmes are recognised as having the potential
to deliver very specific strategic benefits to Europe that are even
more difficult to quantify. They are linked to a strategic
dimension that is meant to cover all the aspects that provide a
country with the ability to exert any kind of influence outside its
borders, i.e. diplomacy, international cooperation, security and
defence, independence from other nations, but also the
preservation and promotion of its cultural identity. They naturally
include the CFSP/ESDP in the European case.

SOCIAL COSTS

- Less ability to use 
technology

- Diminished 
capability in using 
social and cultural 
skills; model of 
exclusion – passive 
and inactive 
citizenship

ECONOMIC COSTS

- Higher accident 
rates

- Extra salary costs 
to offset the lack 
of skills

- Extra time for 
supervision 
restricted function-
ing of the labour 
market for ‘know-
ledge workers’

STRATEGIC COSTS

- Weakening of 
European cohesion

- Weakening of the 
European model of 
‘universal service’

- Weakening of the 
European position 
in international 
negotiations as to 
the defence of its 
social, political and 
cultural model
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It is crucial that these are taken into consideration as political
motivations; although hard to value, they may be sufficient
justifications for the programme.

Despite growing emphasis on commercial applications of
space programmes and their corresponding technology, space
retains its specific character as a strategic asset. Following the
logic of governmental investment in space technology, it
appears that both its military and civil applications make it
highly sensitive and strategic. It is this dual-use nature of space
technology that is increasingly recognised by European
governments. 

Consequently, the two main motivations for public institutions to
invest in space are not commercial, but driven by strategic
issues that in turn may have a positive impact on future
commercial performance, as one advantage among several. In
more general terms, one can assume that a state investing in
space assets is trying to achieve a certain level of strategic
autonomy, which we may define as the acquisition of and
capability to use objective assets in order to achieve formulated
policy goals. In a nutshell, a state has to be in possession of
means to consistently and effectively implement its choices, via
an effective foreign, security and defence policy for the
safeguarding of Europe’s industrial and technological base. In
this perspective, it becomes evident that conquering new
commercial markets as a short-term goal cannot be seen as the
sole rationale and measure of a ‘successful’ programme. The
provision of a particular service for strategic considerations, or
just a gain in fundamental knowledge, may justify public space
investment.

Being a means par excellence of delivering C4IR capabilities,
space technology is the sine qua non of political, cultural,
economic influence on a global scale, and a pre-requisite in
terms of security and defence of European societies. With

88

regard to current geo-strategic issues, the security aspect covers
much more than military defence alone. It includes a wide
range of new threats, from organised crime (human trafficking,
drug trafficking, plutonium trade, etc.) to risks of massive
disruption of society’s infrastructure due to terrorist attacks,
accidents or natural disasters. 

Both Galileo and GMES are expected to provide benefits on a
strategic and political level. An autonomous capability to
monitor the environment and independence in the assessment
of environmental and security issues are of strategic value to
Europe and its ability to take the lead in global initiatives.
Underpinned by the trend towards technology convergence
(such as in Geographic Information Systems combining a wide
range of different data types), navigation and Earth
observation are strategic assets for:

– the implementation of  future European policies in
transport, agriculture, regional development and the
environment, and the ability to take the global lead on
these issues

– the promotion of European cohesion and integration by
running and relying on the same information sources

– the maintenance of strategic industrial capabilities in the
EU, in particular space-based assets and autonomous
access.

The key benefit is clearly the achievement of an independent,
autonomous capability in satellite navigation services and the
increased supply of products based on this technology. As the
revenue of European industry is increasingly dependent on
these products, continuous availability of satellite-navigation
systems becomes a strategic asset.

Although it is difficult to measure its value, the PWC study
proposes to measure it in terms of ‘cost avoidance’. More
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precisely, one would have to measure costs accruing due to a
temporary or complete disruption of the GPS signal. According
to the authors, this can be done more specifically for the
transport and communication sectors, but could be expanded to
other issues as well. This ‘cost avoidance’ could then be
compared to the costs of establishing and operating the Galileo
system.

FRAMING A CREDIBLE CFSP/ESDP

Both navigation and Earth-observation systems are key to the
implementation of a credible common foreign and security
policy. Resources for these tasks can be entrusted to either the
EU's military or civil instruments by decision of the Council. The
CFSP also covers activities supporting conflict prevention, such
as information gathering for anticipating potential crises and
monitoring international agreements.

By providing accurate and timely information, Earth-observation
assets can support decision-making from routine situation
monitoring, through the build-up to a potential crisis, to support
for crisis-management operations. Space-based observation

assets are mostly free from the restrictions of geography and
sovereignty, and are therefore particularly useful in this context.

Such systems will best support decision-makers if they are
capable of large-area surveillance, detection, reconnaissance
and identification of objects of interest worldwide, day and
night and in all weather conditions, and with adequate
acquisition and revisit times. These systems must be supported
by a comprehensive ground-based exploitation capability. The
increase in policy-relevant capabilities will have a positive
impact on a wide range of associated issues such as:

– civil protection
– humanitarian aid
– crisis-management operations, including rescue,

peacekeeping, peace enforcement and combat tasks.

Moreover, major space programmes such as Galileo, which
attract attention from far field, are influential in increasing
European visibility and strength in committing international
partners to European technology and policy objectives on a
global level. 
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In the long term, the global space sector is heavily dependent
on different drivers of change that shape the general political
and economic environment in which space technology and
applications are evolving. This is as true of geopolitical
developments and socio-economic changes as it is for trends in
the energy and environmental sectors or in science and
technology, including innovation and the emergence of new
technologies. 

Yet, anticipating the associated timeline and direction in which
these ‘heavy trends’ evolve remains a difficult task. One
therefore has to distinguish between a more immediate future
that can reasonably be expected to take account of current geo-
strategic trends and market conditions, and developments that
might take place in scenarios over twenty or thirty years. The
value of long-term forecasting is evident, however, and has
been acknowledged by organisations such as the OECD in
relation to the space sector.

6.1 Near- to mid-term prospects 

6.1.1 Policies and strategies

Despite the firm position of the US as the major space nation
and Europe defending its position as the well-established
second space power, other space powers or even newcomers
are expected to increasingly challenge the current equilibrium.
Both the heavy investment in relatively young but highly
ambitious national space programmes such as in China and the
trend of countries such as Russia or India to give fresh impetus
to their ambitions are parameters to be taken into account. This
applies to the whole range of space capabilities, launch

facilities, application programmes or objectives linked to space
exploration, science and human spaceflight.

It is in this perspective that China has already announced further
manned spaceflights for 2005 while developing its own
programme of conquering the markets attached to launchers
and application programmes. Similarly, Russia and India,
though far behind European expenditure figures, have made it
clear that they will be future strategic partners, bringing first-
class technology and expertise to the table.

Although space will be recognised by a growing number of
nations as an instrument of national prestige and technological
and economic competitiveness, international cooperation is
expected to smooth the competitors’ relationship. Far from
facing the prospect of a new ‘space race’, it is the time for
cooperative programmes that have the beneficial effects of
creating synergies and sharing the heavy burden of investment
required for space programmes on a global scale.  

Being at the forefront of international cooperation, Europe has
taken important steps by signing a strategic agreement with
Russia in the launch-services sector that could easily evolve
and be extended in the forthcoming years towards stronger
institutional links between the two parties. Similarly, Europe
has invited China to participate in the Galileo programme and
to establish a more fundamental EU-China dialogue on space
policy. At the joint EU-China High-Level Workshop on Space
Co-operation on 7 April 2004 plans were discussed to
establish a long-term partnership focusing on space science
and technology, global navigation satellite systems,
commercial applications of space technologies, the training
and mobility of scientists, Global Monitoring for Environment
and Security (GMES), and exploration of the Solar System and
deep space. 

6
Looking into 

the Future
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for the years to come is a slow but promising recovery.
Remaining the foremost downstream application market for a
long time to come, new services and applications in the
communications sector should start to reinvigorate demand from
2006 on. Consequently, demand for satellite capacity is
expected to grow and satellite operators wishing to extend their
fleets will have to place new contracts with manufacturers. 

Downstream application markets in Earth observation and
navigation are still under development. It is foreseen that there will
be a slow, but steady and progressive extension of these markets,
bearing in mind that they remain dominated by public investment.
The main addressees of such systems will indeed be public
agencies and organisations providing information on a non-
commercial basis to various users, notably European citizens.

6.1.3 Industry

The space industry should be able to profit from both increased
international cooperation and the emergence of new markets, in
addition to the recovery of the telecommunications sector. After
several years of consolidation and mergers bringing about
strong competitors in both the US and Europe, the trend has
continued in the light of another merger between Alcatel Space
and Finmeccanica-Alenia Spazio in 2004. The new entity,
known as Alcatel Alenia Space, will consist of five divisions in
the fields of telecommunications, science and optical
observation, radar and observation systems, navigation, orbital
infrastructure and space transportation.

Further concentration took place with the SNECMA-SAGEM
merger, while SNECMA also slightly increased its shareholding
in Arianespace and is considering further cooperation with
EADS Space Transportation on liquid and electric propulsion.
Generally, the European industry should emerge stronger from

The outstanding ESA-NASA cooperation is to be continued and
the latest common initiatives such as GEO on a global Earth-
observation system may pave the way for further deepening of
the relationship. 

While international cooperation is first and foremost suited for
environmental, climate-change, sustainable-development and soft-
security issues, one can nevertheless foresee defence or dual-use
space assets at the forefront of developments. While it seems less
surprising that US defence space budgets are going to increase,
on average, over the coming years, the same trend should
nevertheless be characteristic in more general terms for other
powers such as Russia, India or China. Europe, which has made
a strong commitment towards space as a tool to support its sector
policies and the CFSP, should be able to follow this trend, even if
appropriate funding may remain a problem in the European case.  

The condition for these trends to be confirmed is to have
sufficient commitment and assured long-term funding from
institutional users in the first instance. In the worst case, space
budgets would rise considerably in a variety of nations, notably
the US, having launched not only its new exploration initiative,
but also new Earth-observation and navigation policies, while
European funding stayed flat. Europe will therefore have to be
careful to keep pace and to increase its reliance on
institutionally funded programmes that may act counter-
cyclically to commercial market trends. It is in this sense that
ESA/EU cooperation is expected to bring about not only a
coherent European Space Programme, but additional funding in
order to develop the full potential of European space activities. 

6.1.2 Markets

After years of crisis in the telecommunications sector, which had
brought commercial space markets to historic lows, the outlook
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this process of concentration and be able to face growing
worldwide competition. 

It should however be underlined once more that European
industry should not rely on the commercial market alone. If
Europe wants to remain at the forefront of developments,
institutional demand will have to be increased.

Sustained commitment by European public authorities to a clear
strategy of international cooperation, the facilitation of the
emergence of new markets in a suitable regulatory environment
and institutional demand will help to safeguard and extend the
international prestige, technological leadership, economic
competitiveness and security of its citizens.   

6.2 Approaching long-term scenarios 

As mentioned earlier, the OECD has started looking to the future
with regard to developments beyond short- to mid-term
options.44 Approaching the future via different scenarios helps to
understand potential new challenges and paradigm shifts, while
thinking about possible consequences for or responses from
space technology. 

To give just a broad overview, the scenarios developed range
from a global development towards more international
cooperation in all policy fields, including security and
environmental issues, to the emergence of more or less fierce
competition between major powers that may try to maintain
strategic alliances with other partners with the aim of
maximising their global influence. With regard to Europe in
particular, different scenarios take into account the emergence
of a strong Europe – a global player in all policy fields – or a

rather loose and weak entity in hard-security terms but capable
of leading the way in soft-security issues and environment/
sustainable development. All scenarios expect the existing world
order to be challenged by violent non-state influences. 

Determining the geopolitical scenario is crucial as it can have
a considerable impact on technological, scientific and market
developments in the space sector. In a very hostile or tense
international environment, for example, potential civil markets

Space Tourism

After the X-Prize event in 2004 and two successful flights of SpaceShipOne, representing the
first ever private enterprise to transport humans into space (suborbital flight), an entrepreneur
has announced the launch of a space-tourism business by 2007, with the price per trip being
around €100 000. These figures are, however, highly hypothetical and it remains to be seen
if a profitable market can actually emerge. 

Neither the design of a re-usable shuttle or space-taxi - which would have to be much safer,
more fuel- efficient and manoeuvrable than current ones - nor the associated real costs for the
entrepreneur and the customer have yet been determined.

This is why most observers think of space tourism as a long-term option. Nevertheless, a space-
tourism market study 45 has identified real opportunities: the market would be able to generate
revenues in excess of $1 billion per year by 2021, with 15 000 passengers travelling to
suborbital space and 60 passengers to orbital space annually by the time. The following graph
provided by the Futron Corporation shows the long-term potential development of a suborbital
space tourism market. 

44 Space 2030: Exploring the future of space applications, OECD, March 2004. 
45 Space Tourism Market Study – Orbital Space Travel & Destinations with 

suborbital Space Travel, Futron Corporation, October 2002. (Source: Futron)
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such as space tourism are not likely to emerge, while at the
same time technology development and propagation may be
hampered because of its very sensitivity. On the other hand,
cooperative structures and the establishment of sustained and
far-reaching partnerships would reinforce trust and spur the
development of a wide range of space applications. It also
seems evident that in the former case military space
applications would be boosted, while in the latter
environmental and climate-change policy issues would be
predominant.

However, regardless of which scenario actually materialises,
some general developments can be foreseen:

– The role of space as a tool for policy development
generally increases: whether based on military or civil

demand, traditional applications such as tele-
communications, Earth observation or navigation remain
at the forefront. Depending on the scenario, more
emphasis may be laid on security and defence issues or
on environment and civil applications.

– Security applications are an important dimension: even
in a cooperative scenario, homeland security and
protection of the citizen in the widest sense is seen to be
an issue. Space can play a role in monitoring borders,
immigration flows, natural disasters etc. 

– The area of activity most dependent on geopolitical
developments seems to be the development of
commercial space markets. In a cooperative scenario,
new markets such as space tourism or even space
mining, i.e. the extraction of resources in space
(assuming its technical feasibility), can emerge.

94
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AECMA European Association of Aerospace Industries
ASEAN Association of Southeast Asian Nations

C4IR Command, Control, Communication, Computer, 
Intelligence, Reconnaissance

CEV Crew Exploration Vehicle (NASA)
CFSP Common Foreign and Security Policy
CNES Centre National d’Etudes Spatiales
CSG Centre Spatial Guyanais

DoD Department of Defense
DoE Department of Energy 

EC European Commission
ECAP European Capabilities Action Plan
ECB European Central Bank
ECCP EU Climate Change Programme
ECJ European Court of Justice
EDA European Defence Agency
EEC Equivalent Economic Conditions
EELV Evolved Expendable Launch Vehicle
EGAS European Guaranteed Access to Space 

Programme
ELINT Electronic Intelligence/Listening of 

Telecommunications
ELV Expendable Launch Vehicle
EP European Parliament
ESA European Space Agency
ESDP European Security and Defence Policy
ESP European Space Programme
ESRP European Security Research Programme
ETAP Environmental Technologies Action Plan for the EU
ETS Emission Trading Scheme
EUMETSAT European Meteorological Satellite Organisation
EUMS European Union Military Staff
EUPM European Union Police Mission

FAA Federal Aviation Administration
FLPP Future Launcher Preparatory Programme (ESA)
FP Framework Programme for Research and 

Development

GAERC General Affairs and External Relations Council
GDP Gross Domestic Product
GEO Geostationary Earth Orbit
GEO-Initiative Group on Earth Observation
GEOSS Global Earth Observation System of Systems
GIS Geographic Information Services
GLONASS Global Navigation Satellite System
GMES Global Monitoring for Environment and Security 
GNSS Global Navigation Satellite Services
GPS Global Positioning System

IGC Inter-Governmental Conference
ISS International Space Station
ICT Information and Communication Technology

JHA Justice and Home Affairs

LEO Low Earth Orbit

NASA National Aeronautics and Space Administration 
NATO North Atlantic Treaty Organisation
NGA National Geospatial-Intelligence Agency
NIMA National Imagery and Mapping Agency
NOAA National Oceanic and Atmospheric 

Administration
NRO National Reconnaissance Office

OCCAR Organisation Conjointe de Coopération en 
matière d’ARmement

OECD Organisation for Economic Cooperation and 
Development

7
Acronyms

Br242  11/14/05  1:36 PM  Page 95



OPEC Organisation of Petroleum Exporting Countries
OSTP Office for Science and Technology Policy

PNT Positioning, Navigation, Timing
PRS Public Regulated Service

R&D Research and Development
RLV Reusable Launch Vehicle
RTD Research, Technology, Development

S&T Science and Technology
SDS Sustainable Development Strategy

SGP Stability and Growth Pact
SHAPE Supreme Headquarters Allied Powers Europe
SME Small and Medium-Size Enterprises
SPASEC Space and Security Panel

TEC Treaty Establishing the European Communities

UAV Unmanned Aerial Vehicle

WEU Western European Union
WMD Weapons of Mass Destruction
WTO World Trade Organisation
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9.1 In orbit

Annex 

ESA Missions

9 SPACECRAFT PURPOSE STATUS LAUNCH
HUMAN SPACE FLIGHT AND EXPLORATION

ISS In orbit 1998
APPLICATIONS

MSG-1 Earth Observation In Orbit 2002
ERS-2 Earth Observation In Orbit 1995
ENVISAT Earth Observation In Orbit 2002
Proba-1 Earth Observation In Orbit 2001
Artemis Telecommunication In Orbit 2001

SCIENCE
Hubble Space Telescope Astronomy In Orbit 1990
Ulysses Solar Observation In Orbit 1990
SOHO Solar Observation In Orbit 1995
Huygens Titan Study In Orbit (up to Jan 2005) 1997
XMM-Newton X-Ray Astronomy In Orbit 1999
Cluster Magnetosphere Study In Orbit
Integral Gamma-Ray Astronomy In Orbit 2002
Mars Express Mars Study In Orbit 2003
SMART-1 Scientific Technology Demonstrator In Orbit 2003
Double Star Magnetosphere Study In Orbit 2003
Rosetta Comet Study In Orbit 2004
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9.2 Future ESA programmes

SPACECRAFT PURPOSE STATUS LAUNCH
HUMAN SPACE FLIGHT AND EXPLORATION

ATV - 1 Jules Verne Automatic Transfer Vehicle Approved for Development 2005
ATV-2 Automatic Transfer Vehicle Awaiting Approval
ATV-3 Automatic Transfer Vehicle Awaiting Approval
ATV-4 Automatic Transfer Vehicle Awaiting Approval
ATV-5 Automatic Transfer Vehicle Awaiting Approval
ATV-6 Automatic Transfer Vehicle Awaiting Approval
ATV-7 Automatic Transfer 
Vehicle Awaiting Approval
Automatic Mars Mission Awaiting Approval 2026
Cargo Mars Carry Cargo for Humans to Mars Awaiting Approval 2030
Columbus Awaiting Approval 2006
EVD Technology Demonstrator Awaiting Approval 2007
ExoMars Mars Study Awaiting Approval 2009
Human Mission to Mars Human to Mars Awaiting Approval 2033
Human Moon Mission Awaiting Approval 2024
Human Tech Demo Technology Demonstrator Awaiting Approval 2014
Mars Sample Return Technology Demonstrator Awaiting Approval 2011
Node-2 Awaiting Approval 2006
Node-3 Awaiting Approval 2008
Technology Pre-cursor Mission Technology Demonstration Awaiting Approval 2018

LAUNCHERS
Ariane 5 - ECA Approved for Development 2005
Ariane 5 - ES Supply ISS by launching ATV Approved for Development 2005
Soyuz Medium Class Launcher Awaiting Approval 2007
Vega Small Launcher Approved for Development 2007

NAVIGATION
GSTB-V2/A (SSTL) Galileo System Test Bed Approved for Development 2005
GSTB-V2/B (GaIn) Galileo System Test Bed Approved for Development 2005
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IOV -1 Navigation Approved for Development 2008
IOV -2 Navigation  Approved for Development 2008
GALILEOSAT Approved for Development 2009/2010 

EARTH OBSERVATION
ADM-Aeolus Global Wind Observations Approved for Development 2008
CryoSat Polar Ice Observation Approved for Development 2005
Earthcare Study of Cloud and Aerosol Awaiting Approval
GOCE Earth Gravity Observations Approved for Development 2006
MetOp 1 Meteorology Approved for Development 2010
MetOp 2 Meteorology Completed (Waiting for Launch) 2006
MetOp 3 Meteorology Approved for Development 2014
MSG-2 Meteorology Completed (Waiting for Launch) 2005
MSG-3 Meteorology Completed (Waiting for Launch) 2009
MSG-4 Meteorology Approved for Development 2011
Sentinel 1 SAR and interferometry Undergoing Studies
Sentinel 2 Superspectral Imaging Undergoing Studies
Sentinel 3 Ocean Monitoring Undergoing Studies
Sentinel 4 Atmospheric Obs and Pollution Detection Undergoing Studies
Sentinel 5 Atmospheric Monitoring Undergoing Studies
SMOS Soil Moisture and Ocean Salinity Observations Approved for Development 2008
SWARM Study the Earth's Dynamic Magnetic Approved for Development 2009

SCIENCE
Astro F Infrared Astronomy Approved for Development 2005
Bepi Columbo (MPO) Planet Observation Approved for Development 2012
Corot Astronomy Approved for Development 2006
Darwin Astronomy Awaiting Approval 2014
Eddington Astronomy (Stellar Oscillations\habitable planets) Awaiting Approval
EUSO Extreme Universe Space Observatory Awaiting Approval 2009
Gaia Astronomy Approved for Development 2011
Herschel IR Observatory Approved for Development 2007
Hyper Testing Fundamental Physics Awaiting Approval 2015
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James Webb Space Telescope Astronomy Approved for Development 2011
LISA Approved for Development 2013
Lisa Pathfinder Technology Demonstration Approved for Development 2008
Lobster All Sky X-Ray Monitor Awaiting Approval 2010
Microscope Fundamental Physics Approved for Development 2007
Planck Cosmic Radiation Observation Approved for Development 2007
Rosita X-Ray Survey Awaiting Approval
Solar B Approved for Development 2006
Solar Orbiter Solar Observation Awaiting Approval 2015
Venus Express Study of Venus Approved for Development 2005
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