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Abstract

The European Union is trying to play a significant role in space exploration. However, it must con-
tend with powerful competitors, such as the USA, Russia, and China. EU-led space programmes
such as the ,Galileo’ satellite navigation system and the ,Ariane” launch vehicles are proof of the
high aspirations of Europeans. However, the costs generated by these programmes and the mod-
est achievements they bring indicate that the EU does not have a dominant position in this area.
In recent years, the Russian invasion of Ukraine has had a significant impact on the EU’s space
policy, with space exploration linked to security and defence policy. It has become an important
part of the strategic autonomy built by the EU. European countries have also decided to build their
own missile defence system — ESSI.
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Introduction

The topic of the article is an attempt to answer the questions: how and why is the EU’s
space policy, which has been developing for many years in the scientific and commercial
sphere, beginning to achieve goals related to European security? In the author’s opinion,
the reasons for this expansion of European activity are as follows:

» Ambitions to increase independence in the field of security and crisis response — for
many decades Europe has been reliant on the care of the USA in this regard, but for
about a decade there has been increasing political pressure for the EU to achieve
greater independence in this area (the so-called ,strategic autonomy”).
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» The direct factor is Russia’s full-scale aggression against Ukraine, which began in
February 2022, demonstrating that security in Europe can be compromised by the
decisions of one of the stronger actors, and the practice of warfare has shown the
significant importance of space for communication and threat imaging.

For the purposes of this article, the following hypotheses have been adopted:

» Both the construction of ,European strategic autonomy” and the European space
capability, which is a component of it, are tasks that require colossal investment and
many years of work. The current actions are merely the beginning of the realization
of these projects.

» Europe must compete with powerful rivals: the USA, the PRC, and Russia, who start-
ed their space programs many decades earlier; moreover —security was the main
motivation for their actions (more important than scientific or commercial consid-
erations). They also spend larger or comparable funds on space policy than those in
Europe.

» European countries have undertaken various initiatives, but it is unclear whether
they will be conducted under the auspices of the EU, the European Space Agency, or
changing intergovernmental coalitions formed for specific projects.

The text uses the following research methods: document analysis, official statements,

and positions of creators of European space policy, as well as elements of systems analysis.

European Strategic Autonomy — attempts to define it

The first concept of European Strategic Autonomy (EAS) appeared in the Franco-British
declaration issued in 1998 (the so-called ‘Saint-Malo Declaration’) and referred to the
EU’s ambitions in foreign and security policy. The idea was to build the EU’s ability to
conduct military operations in a manner independent of NATO (Dankowski, 2021). Over
the years, the strengthening of European defence industry and technology has been added
to the EAS. In 2013, the European Council identified the EAS as an objective of EU action
under the Common Security and Defence Policy (CSDP). In 2016, the new EU Global
Strategy identified the EAS as an objective of the Union’s activities in the areas of foreign,
defence, space, cybersecurity, digital policy, new technologies, industry, supply chains,
public health, production of medicines, trade, foreign direct investment, diplomacy, and
other external policies (Turczynski, 2022). Alongside strictly military components, a strong
emphasis was also placed on economic ones—one may fear that such a broad, exhaus-
tive list of areas of action, without indicating its priorities, would be difficult to achieve.

Still, in the European Council communication of 20 June 2019, The New Strategic Agen-
da 2019-2024, cited as the beginning of building Europe’s strategic autonomy (Balducci,
2021), is not used in itself—instead, the EU’s ,decision-making autonomy’ appears: ,The
EU must also take greater responsibility for its own security and defence, in particular by
increasing defence investment, capability development, and operational readiness; will
work closely with NATO, in full respect of the principles set out in the Treaties and by
the European Council, including the principles of inclusiveness, reciprocity and the EU’s
decision-making autonomy’ (Polkowska, 2021, pp. 63-64). This document specifies four
key areas:

» Protecting citizens and freedoms

» Building up the economic base: a European model for the future
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» Building a climate-neutral, green, fair, and social Europe

» Promoting European interests and values in the world

The concept of “strategic autonomy” was popularized a year later by the President of the
European Council, Charles Michel. In a speech commenting on the negotiations on the
EU’s Multiannual Financial Framework (Council of Europe summit on 17-21 July 2020),
he stated: “European leaders reached an agreement on our next budget and recovery plan.
(...) The agreement was a major step towards our key goal: Europe’s strategic autonomy”
(Michel, 2020). However, the rest of the speech showed that the President of the CoE sees
“strategic autonomy” primarily in an economic context: as combating the effects of the
pandemic and building the EU’s influence in the world.

Until the full-scale Russian aggression against Ukraine, the EU lacked a comprehensive
approach to strengthening European security, and cooperation focused mainly on the
non-military dimension (Koziol, 2024). Ursula von der Leyen, during her first term as
President of the European Commission (2019-2024), primarily aimed at tightening coop-
eration in areas related to the development of new technologies, adopting a cybersecurity
strategy in 2020 (Koziot, 2021), a cyberdefence policy in 2022, and a space strategy in 2023
(Koziot, 2023). The last two documents were developed taking into account the experience
of Russian aggression against Ukraine.

Cooperation in developing military capabilities, on the other hand, was in the back-
ground. EU countries considered the occurrence of an armed conflict in Europe unlikely
and therefore did not invest sufficiently in the development of an industrial and defence
base at the national level. The EU launched, among other things, the European Defence
Fund (EDEF), supporting the development of new armament technologies for the first time,
but it had a limited budget— 7,95 billion euros. EU countries implemented several doz-
en projects of armament cooperation within the framework of the so-called Permanent
Structured Cooperation (PESCO), but most of them were small-scale and have not yet
translated into a significant strengthening of their military potential. Significant progress
was noted only in the project on military mobility — cooperation with EU countries in this
area was undertaken by allies from Canada, Norway, and the USA.

However, at the end of the 2019-2024 term, the EC managed to develop unprecedent-
ed solutions in response to the security challenges arising from the Russian aggression
against Ukraine. In 2021, the European Peace Facility (EPF) was established, which ini-
tially had a budget of 5.7 billion euros. After 2022, this amount was gradually raised to 17
billion euros—from these funds, military equipment and ammunition for Ukraine were
financed, a training mission for Ukrainian soldiers was launched, and corrective actions
were initiated in relation to the production capacities of the European defence sector.

It should be noted that Strategic Autonomy is not a status that can be declared —it is
a derivative of numerous elements, which include both military (possessed weapons of
mass destruction, aircraft carriers, heavy transport aircraft), political (seats on the UN Se-
curity Council, concluded alliances) and economic. The latter aspect has raised concerns
in the EU in recent years, as its economic position on a global scale has been weakening:
since the financial crisis of 2009-2013, the USA has been significantly stronger than her,
and during the COVID-19 pandemic of 2020-2021, China caught up with her. Awareness
of this problem is evidenced by, for example, the ,,Enrico Letta Report” (Letta, 2024), the
»Mario Draghi Report” (Draghi, 2024), which indicates that without deep reforms, the
EU will not maintain its wealth, competitiveness, and security. He even states that with
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very responsible management, it will be possible to maintain two of these components at
the expense of the third (otherwise all of them will deteriorate), only one has to choose
which to protect and which to sacrifice. Another answer is the so-called ,,EU Competi-
tiveness Compass” announced on January 30, 2025, which is to provide an answer on how
the EU is to regain competitiveness in the global economy. However, these answers are
neither easy to implement, nor do they guarantee quick success.

Space policy as an area of activity of the European Commission

The most important position in the structures of the EU is the President of the Europe-
an Commission. The collegial European Commission (EC), subordinate to him, is built,
of course, taking into account the political arrangements of the Member States, but also
the substantive significance of the issues it is to deal with.

The EU’s space policy aims to address a variety of contemporary challenges, such as
fighting climate change, helping to stimulate technological innovation, and delivering
socio-economic benefits to citizens. Space technologies, data, and services have become
indispensable in the lives of Europeans. Millions of people need these technologies when
using mobile phones and car navigation systems, satellite TV, and ATMs. Satellites also
provide immediate information in the event of natural disasters such as earthquakes, for-
est fires, or floods, allowing for better coordination between rescue services and rescue
teams.

The specific objectives of the EU space policy include:

» Increasing productivity in agriculture and fisheries: satellite applications improve the
mapping of cropland requiring irrigation, harvest forecasting, and fisheries control
(e.g., Copernicusl). This guarantees better quality and food safety while protecting
the environment;

» Helping remote or isolated regions access knowledge and information: satellites sup-
port communication when terrestrial solutions are limited. This reduces regional
disproportions, serving communities in areas that do not have access to the Internet;

» Improved emergency response: satellite services help reduce response times in emer-
gencies (e.g., flooding in Lower Silesia in September 2024). Up-to-date damage pho-
tos and situational assessment maps contribute to more effective planning and relief
efforts and help guide emergency services;

» Protecting the environment and helping to combat climate change: environmental
monitoring provides key information on vegetation, ocean currents, water quality,
natural resources, atmospheric pollutants, greenhouse gases, and the ozone layer;

» Enhancing security: satellite positioning, satellite communications, and Earth obser-
vation contribute to detecting illegal immigration, preventing cross-border organ-
ised crime, and combating piracy at sea;

1 Copernicus (formerly: Global Monitoring for Environment and Security, GMES)—an Earth ob-
servation programme implemented by the European Commission in cooperation with the European Space
Agency, the European Organisation for the Exploitation of Meteorological Satellites (EUMETSAT), the
European Centre for Medium-Range Weather Forecasts (ECMWF), EU agencies and the Mercator Océan
research institute). It was created to support activities in the field of environmental protection, civil pro-
tection, and security. It is the European contribution to building the Global Earth Observation System of
Systems.
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» Transport optimisation: Combined with increased communication capabilities,
highly accurate satellite positioning (e.g., thanks to the Galileo satellite navigation
system) contributes to a modern and reliable transport sector for cars, planes, and
ships. It optimizes fleet management, vessel traceability, collision avoidance, speed
control, ship manoeuvring assistance, etc.

All these civilian attributes have been supported in recent years by the use of European

space capabilities to strengthen security.

In the structures of subsequent ECs of the last decade, space exploration issues have
gradually gained in importance and ceased to be only an ,,element of the puzzle” assigned
to individual commissioners. This was still the case in 2014, when the EC was established
under the leadership of J.C. Juncker. At that time, the President announced that ,,space
matters” (simply called ,space”) would be transferred to the Commissioner for the In-
ternal Market, Industry, and Small and Medium-Sized Enterprises—this commissioner
in the years 2014-2019 was the Polish Elzbieta Bienkowska (Dziennik, 2014). In return,
responsibility for the pharmaceutical market, which had previously been subordinate to
this commission, was taken over by another commission — the one responsible for health.

In the European Commission under the leadership of Ursula von der Leyen, in the years
2019-2024, “space” issues remained in the commission for the internal market, headed by
the Frenchman, Thierry Breton. However, at the turn of 2020/2021, a profound correction
took place: the Directorate-General for Defence Industry and Space (DG DEFIS) was es-
tablished, separating its competences, among other things, from the commission for the
internal market. The new DEFIS was headed by the Finn, Timo Pesonen. This meant an
increase in the importance of research and use of space for the EU, as well as recognition
that activity in this area could be important for European security and defence. By estab-
lishing a new Directorate-General, the EC wanted to strengthen its mandate to co-shape
the industrial and defence policy of the Member States. This initiative is an expression of
a qualitative change in the EU itself, whose ambitions in terms of building a comprehen-
sive approach to security have so far been limited.

The DG DEFIS position was created in response to the growing need to strengthen de-
fence cooperation and develop a common space policy. This was due to the dynamically
changing geopolitical challenges and the EU’s strategic ambitions in terms of common
security and space technologies.

In the area of Defence Industry, DEFIS is in charge of upholding the competitiveness
and innovation of the European Defence industry by ensuring the evolution of an able
European defence technological and industrial base. In the area of Space, DG DEFIS is
in charge of implementing the EU Space programme consisting of (Turczynski, 2022,
pp- 70-74):

» the European Earth Observation Programme (Copernicus),

» the European Global Navigation Satellite System (Galileo)

» and the European Geostationary Navigation Overlay Service (EGNOS).

“Space” has gained even greater importance in Ursula von der Leyen’s 2°¢ European
Commission, formed in the autumn of 2024. Lithuanian, Andrius Kubilius, has become
the European Commissioner for Defence and Space. His tasks include overseeing the de-
velopment of defence capabilities, supporting collaboration between the defence indus-
tries of member states and the development of their space programs. The aim of the Com-
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missioner’s activities is to increase the EU’s strategic autonomy and support innovation in
the defence and space sectors, and in particular:

» development and implementation of EU defence policy, including European Defence
Fund (EDF) programmes. Projects in this area will include: development of military
mobility and expansion of transport corridors, creation of a common market for de-
fence products, launching new defence projects of common European interest (such
as the European air and missile defence shield —see below),

» supporting cooperation between Member States in the field of defence capabilities,
increasing resilience to digital and hybrid attacks. Also in this area, it is planned to
launch new projects of common European interest (initially in the area of cyber de-
fence).

» coordination of initiatives related to the arms industry and defence technologies,
adoption and implementation of the European Defence Industrial Development Pro-
gramme (EDIP), as well as searching for innovative solutions to secure financing of
defence production from public and private funds.

» supervision of EU space programmes, such as Galileo (satellite navigation system)
and Copernicus (Earth observation programme),

» increasing the competitiveness of the European space sector, continuing the imple-
mentation of the 2023 space strategy, strengthening the European space industry
with particular emphasis on increasing independent access to space,

» strengthening the EU’s position as a global leader in the field of security and explora-
tion of space, as well as creating EU space law (primarily standardisation of rules of
action in the area of space) and developing a space data economy strategy

The new commissioner’s responsibilities include building a European Defence Union,
as well as security in space, which is to structure cooperation between member states
across the entire spectrum of defence capabilities. The main principle that the new com-
missioner is to follow is to spend more and better on European technologies. Although
the EC emphasises that member states are responsible for their armed forces, the EU can
complement their efforts in the area of security by coordinating investment, development,
and legislation. These activities are to take place in close cooperation with NATO, in order
to strengthen its European pillar.

The creation of a new position of Commissioner for Defence and Space confirms that
member states want the EU to take greater responsibility for security in Europe (Koziot,
2024). This is an important step, especially in view of the weaknesses of the European
defence industry, which have been exposed by Russia’s aggressive actions. It is also an im-
portant step towards strengthening the importance of the EU as a strategic actor. Despite
years of neglect, for example in the area of production of military equipment and ammu-
nition, an attempt to adopt a similar solution was previously impossible due to resistance
from EU members.

European Sky Shield Initiative (ESSI)

ESSI is a project aimed at building an integrated, ground-based (land-based) European
air defence system that will be able to combat not only tactical missiles —but also ballistic
missiles. NATO, which has been waging a “war on terror” since 2001, has been building an
Active Layered Theatre Ballistic Missile Defence (ALTMBD) since 2005, but it is primar-
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ily dedicated to protecting the territory of the United States. It can combat, for example,
intercontinental ballistic missiles that Iran could launch. ALTMBD uses kinetic missiles
launched from ships or from land bases (in Romania, the Deveselu area, opened in 2016,
and in Poland, the Stupsk area, opened in 2024). It is not effective enough in combating
ballistic missiles, drones and cruise missiles that could be aimed at Europe. According to
the plans, ESSI would have the ability to defeat various categories of targets: from drones,
aircraft, and tactical missiles, to ballistic missiles.

The ESSI project is the result of experiences from Russia’s aggression against Ukraine,
especially to Russia’s massive use of drones and missiles against Ukrainian civilian targets
(attacks on power plants in the fall of 2022; harassment attacks on Ukrainian cities). Like
Ukraine, many European countries would also have difficulty repelling an attack by Rus-
sian ballistic missiles (e.g., Iskander missiles deployed in Konigsberg).

ESSI was presented by German Chancellor Olaf Scholz in late August 2022 in Prague
(Wachs, 2023). In October 2022, fifteen European countries (table) signed a declaration to
join this initiative (Die Zeit, 2022). In December 2022, the German Chancellor, as the de
facto leader of ESSI, expressed hope that the system would be developed over the next five
years. In February 2023, Denmark and Sweden joined the project, and in July 2023 — neu-
tral countries: Austria and Switzerland (this decision means a weakening of their neu-
trality policy). In mid-February 2024, Greece and Turkey declared their accession to the
initiative.

Table 1. Countries participating in the ESSI initiative

State Letter of Intent Accession

Albania February 13, 2025
Austria July 7,2023 May 28, 2024

Belgium Founder, October 13, 2022
Bulgaria Founder, October 13, 2022
Czech Republic Founder, October 13, 2022
Denmark February 15, 2023

Estonia Founder, October 13, 2022
Finland Founder, October 13, 2022
Greece February 15, 2024

Netherlands Founder, October 13, 2022
Lithuania Founder, October 13, 2022
Latvia Founder, October 13, 2022
Germany Founder-initiator, October 13, 2022
Norway Founder, October 13, 2022
Poland April 16, 2024
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State Letter of Intent Accession

Portugal February 13, 2025
Romania Founder, October 13, 2022
Slovakia Founder, October 13, 2022
Slovenia Founder, October 13, 2022
Switzerland July 7, 2023 October 17, 2024

Sweden February 15, 2023

Turkiye February 15, 2024

Great Britain Founder, October 13, 2022
Hungary Founder, October 13, 2022

Source: Author’s own study.

In the case of Poland, the attitude towards ESSI was a consequence of the political sym-
pathies of successive governments: the right wing, in power until the end of 2023, sym-
pathized with the USA, and bought weapons from there (such as the Patriot anti-missile
systems). Deputy Minister of National Defence in the PiS government, Wojciech Skurk-
iewicz, argued that our anti-missile defence should be based primarily on short-range
»Narew” anti-aircraft missile systems (launchers and missiles from the British concern
MBDA UK) and medium-range ,Wista” (IBCS fire control system — Northrop Grumman
and Patriot missile launchers — Lockheed Martin).

After the change of the ruling team, the centre-left ruling coalition also changed its
approach to the German initiative: on April 16, 2024, Prime Minister Donald Tusk an-
nounced that Poland plans to join the project of building a pan-European air defence
system. ,,Poland should be part of many systems that could create an iron dome over the
Polish sky. We will cooperate within the European Sky Shield initiative. It does not bother
me that the initiators of this system were Germany” (Onet, 2024a). However, President
Andrzej Duda, who comes from PiS, remained critical of this solution: ,,For years, we
have been building an air defence system based primarily on the Patriot system”, while he
described ESSI as a ,,German business project” that appeared two years ago, ,,So it is rel-
atively new in relation to what we started building and is something completely different
(..) The project is a German project. We have not considered joining it so far, because we
are implementing our own—in cooperation with the United States, with Great Britain”
(Onet, 2024b).

ESSI was inaugurated by NATO countries, but various European countries joined it,
whether they are part of NATO, the EU, or not part of these structures (Austria is not
a member of NATO; Albania, Norway, Switzerland, and Turkey are not members of the
EU; Finland, a co-founder of ESSI, was not a member of the Alliance at that time but was
in the process of accession, which was completed on 4 April 2023). The NATO Commu-
niqué of October 2022 informed: ,, The initiative aims to create a European air and missile
defence system through the joint acquisition of air defence equipment and missiles by
European nations. The initiative will also strengthen the NATO Integrated Air Defence
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System (NATINADS).” According to NATO assumptions, the air defence systems of the
ESSI participating countries would be connected to the NATO Integrated Air and Missile
Defence System (NATO IAMD). ESSI would be more strongly integrated — NATO IAMD
is only a common command system, but individual countries defend their airspace inde-
pendently (Milosz, 2024). ESSI is ultimately about creating a common, integrated air de-
fence system. It is to be a multi-layer system, consisting of the following elements (Fiszer,
2024):

» Short range: Skyranger 30—this is a short-range air defence turret, developed by
Rheinmetall in 2021-2023, which can be mounted on various land vehicles (e.g., in-
fantry fighting vehicles). The diameter of the turret is 1.44 m, its weight is about 2.5
tons. The main armament is a Swiss 30 mm Oerlikon cannon (range 3 km), it is also
possible to mount a rocket launcher (range 8 km).

» Medium range: mainly IRIS-T SLM — Infra Red Imaging System Tail, is a family of
air-to-air and surface-to-air missiles designed at the turn of the century by Germany
(Diehl Defence) in multinational cooperation (including Avio, Litton, and Leonardo
from Italy, Saab from Sweden, GPCC from Greece, Nammo from Norway and Fin-
land). It is the European equivalent (significantly improved) of the American AIM-9
Sidewinder missile. Maximum range 40 km, ceiling 20 km, standard up to 15 km
and up to 6 km altitude. In December 2022, the German company Hensoldt AG
announced that it would build 30 short-range TRML-4D radars for the IRIS-T-SLM
air defence system.

» Longrange (15-50 km and up to 25 km altitude): MIM-104 Patriot — mobile intercep-
tor missile surface-to-air missile (SAM) system, used by the United States Army since
1984, manufactured by the U.S. defence contractor Raytheon and derives its name
from the radar component of the weapon system.

» Very long range (>50 km and up to 35 km altitude exoatmospheric): Arrow 3
(Chetz 3) —this is an exoatmospheric hypersonic anti-ballistic missile built in coop-
eration between the US and Israel, used by Israel since 2017. The missile’s flight range
is 2,400 km, flight ceiling is over 100 km (it is assumed that it is a missile capable of
destroying artificial satellites).

From this structure it is clear that calling it ,European” is a certain inaccuracy: only the
first two of its components (the simplest, with the shortest range and the least technolog-
ically advanced) are European.

Despite its wide support, the project raises some controversy. The lack of interest from
France and Italy is notable, as they question the initiative, citing ESSI’s excessive depend-
ence on non-European equipment and technology. France and Italy are particularly un-
happy that their Aster SAMP-T (Surface-to-Air Missile Platform/Terrain) missile system
is excluded from ESSI. Aster was developed by the Eurosam consortium, which includes
MBDA France, MBDA Italy and Thales Group. The missile has two versions: Aster 15
(range 30 km, ceiling 13 km) and Aster 30 (range 120 km, ceiling 20 km); the latter is an
equivalent of the American Patriot missile. In June 2023, France called on other countries
to explore alternatives to the German proposal. In the same month, the German Bunde-
stag approved nearly €4 billion for the purchase of the AR-row 3 anti-ballistic missile sys-
tem from Israel (the agreement was signed in November 2023). Other European countries,
such as Spain and Poland, also hesitated to join the project.
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In the first phase, however, ESSI would consist of joint purchases of air defence systems.
In this phase, the aim of the undertaking is to reduce the costs of purchasing and main-
taining equipment at the European level, which, in addition to savings, would also ensure
better coordination of training and logistics. According to information from NATO, the
purchased systems are to be connected to the NATO Integrated Air and Missile Defence
System NATINAMDS (NATO Integrated Air and Missile Defence System).

Ariane — the space race

An obvious element of competition in space is having autonomous launch vehicles or
other means of launching equipment into space. Europe counts in this race, although it
is not the leader (Polkowska, 2021, pp. 31-35). Launching various installations into space
requires the ability to reach various altitudes (orbits), which each time means a techno-
logical leap

» The easiest to achieve is LEO (Low Earth Orbit) —approx. 200-2000 km above Earth.

» Itis more difficult to launch vehicles to MEO (Medium Earth Orbit) —approx. 2000-
35,500 km from Earth (in practice 3000-30000 km) — navigation satellites are placed
in this orbit

» Using GEO (Geosynchronous Equatorial Orbit, geostationary orbit) —is very attrac-
tive. This is a circular orbit contained in the plane of the equator, running at an alti-
tude of 35,786 km. Geostationary orbit is used by geostationary satellites, especially
telecommunications, meteorological and satellite telephony.

» To reduce the costs of achieving GEO, GTO (Geostationary transfer orbit) was devel-
oped. This is a highly elliptical type of geocentric orbit, usually with the lowest point
(perigee) at the level of low Earth orbit (LEO) and the highest point (apogee) at the
level of geostationary orbit (GEO). GTO allows for relatively cheap launching of sat-
ellites into GEO orbit: the launch vehicle introduces the satellite into LEO orbit, then
detaches, and the satellite itself, using its own engines, enters GTO orbit, ultimately
to descend into GEO orbit.

Already in the middle of the ,,Cold War”, when the actual duopoly of the USA-USSR
reigned in space, European countries decided to build their own launch vehicle system. In
1962, the European Launcher Development Organisation (ELDO) was established, which
worked on the Europa rocket project. After the failure of this project in 1973, work began
on a new programme, Ariane. In 1975, ESA was established, which combined ELDO and
the European Space Research Organisation, ESRO.

The first launch of the Ariane rocket took place on 24 December 1979 from the space-
port in French Guiana. The rocket was designed to carry two (cost reduction) telecom-
munications satellites into orbit simultaneously. Gradually, more and more advanced ver-
sions were built (Table 2).

The next generations of ,,Ariane” rockets were increasingly expensive. The Ariane 1
program cost 2 billion ECU (in prices from the mid-1980s, before the introduction of the
euro currency), and the launch of a single rocket — 32 million ECU. The Ariane 5 program
is already 7 billion euro, and the cost of launching one rocket is 150-200 million euro
(2016). Finally, the Ariane 6 program costs 3.5 billion euro, and the launch of one version
of the A62 is 75 million euro — the estimated cost of launching the A64 version is 115 mil-
lion euro (2018).
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Table 2. Technical specifications of Ariane series rockets

Payload (tonnes)
Launches . . ] Y
Version Years of use | (including Altitude in meters | Weight | carried to orbit
(degrees) (tonnes)
unsuccessful) LEO GTO
Ariane 1 1979-1986 | 11 (2) 50 (3) 207.2 4.85 1.85
Ariane 2 1986-1989 6(1) 49.13 (3) 215 2.175
49.13 (3) 237
Ariane 3* | 1984-1989 | 11 (1) — . 2.7
including 2 auxiliary engines
58.72 (3) 240-470
Ariane4 | 1988-2003 | 116 (3) . , — . 50-7.6 | 2.0-4.3
including 2-4 auxiliary engines
Ariane 5** 109 2) 2 51'de engines, started before the
main engine
G 1996-2009 25(1) 54.05 (2.5) 746 18 6.1-6.5
ECA 2002-2023 76 (1) 56 (2.5) 780 10.5
ES 2008-2018 8 53 (2.5) 775 21
Ariane 6** | Since 2024 2 or 4 side engines, started be-
fore the main engine
1 (mission
62 not entirely 63 (2) 530 10.35 4.5
successful)
64 860 21.65 12

Source: Author’s own study.

* Despite the ,,later” number, Ariane 3 was used earlier than Ariane 2—both were various modifications
of Ariane 1
** Ariane 5 was built in 3 versions: G (Generic); ECA (Evolution Cryotechnique type A); ES (Evolution
Stora-ble).
*** Ariane 6 is built in 2 versions: 62 (2 side engines) and 64 (4 side engines)

The consortium building these rockets also evolved — it was dominated by French com-
panies:

= Aerospatiale (existed in the years 1970-2000, then joined the Airbus consortium and
became part of EADS);

» Arianespace (established in 1980 as the world’s first company involved in commer-
cial space transport —launching cargo into space);

» EADS (a multinational aerospace and defence consortium, established in 2000, be-
cause its key segment was the production of Airbus aircraft; since 2014 it has changed
its name to Airbus Group)

» ArianeGroup (established in 2015, specifically for the construction of Ariane 6, es-
tablished by two French companies Airbus and Safran).

In addition to the , Ariane” rockets, which were supposed to be increasingly powerful
and were supposed to achieve increasingly greater cargo launch capabilities to GTO, since
2012 a series of smaller Vega rockets has also been used: with a small payload, mainly for
commercial use. ,,Vega” weighs 1376 tons, is 30 m high, can carry 1.5 tons of cargo on
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LEO, the cost of 1 flight is 37 million USD. These rockets are manufactured by the Italian
company Avio, 17 launches have been performed by the end of 2024, 2 of which had fail-
ures.

Comparing the list of European launch vehicles with similar designs from other coun-
tries, several regularities can be noticed. First of all, non-European designs are much
cheaper —both in construction and operation. For example, the American equivalent of
Ariane 5, which is Delta IV Heavy (Boeing), cost 2 billion USD as a program, and 1 flight
is 225 million USD (with a noticeably greater load capacity on LEO and GTO). In turn,
Falcon 9 Full Thrust (USA — SpaceX) cost less than 1 billion USD as a program, and a sin-
gle flight costs 55-70 million USD. Russian Proton M/Briz-M and Angara 5 missiles, or
Chinese Chang Zheng 5 are also much cheaper (no data on the overall costs of these pro-
grams). European missiles are also not significantly more efficient (less prone to failures)
than others (apart from older types of Russian missiles).

Table 3: Technical data of launch vehicles used by non-European countries

Launches Flight/pro- Paylf)ad (tonn.es)
Version Years of use | (including gram cost carried to orbit

unsuccessful) | (USD million) | LEO GTO
Delta IV Heavy (USA —Boeing) | 2004-2024 | 16 (1) 225/2000 28.8 13
Falcon 9 Full Thrust
(USA — SpaceX) 2015 421 (1) 55-70 / <1000 |22.8 8.3
Proton M/Briz-M (Russia) 2001-2023 335 (41) 65-85/n.d. 23 6
Angara A5 (Russia) 2014 4(0) 100/ n.d. 24.5 5.4/7.5
Chang Zheng 5 (China) 2016 13 (1) 70 / n.d. 25 14

Source: Author’s own study.

To sum up, in the competition for control of the commercial space flight market (launch-
ing payloads into orbit), European projects encounter strong American-Russian-Chinese
competition and do not achieve a clear advantage in it.

Galileo satellite navigation system

The Galileo satellite navigation program is a very important and prestigious European
project (Turczynski, 2014). The idea of building a navigation system in Europe was born
in the 1980s. It is intended to be a system which could compete on equal terms with the
systems built by the biggest superpowers:
» American GPS system (Global Positioning System) built from 1978 and functioning
from 1995 (the only completely “global” system);
» Russian GLONASS system (Global Navigation Satellite System) built from 1976, func-
tioning from 1995 (it mainly serves the territory of Russia)
» Chinese Bei-Dou system (the international name is COMPASS) built from 2000,
functioning from 2003 (an experimental system that serves only China and the near-
est area).
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The main reason for building the European system was lack of trust in the existing
systems, which at any moment could be turned off or disrupted by their owners. For ex-
ample, the United States Department of Defence reserves the right to limit, and even shut
down civilian access to GPS in the event of a conflict, when supporting the army will
have a priority. What is more, these systems were designed as military projects, and later
adapted to civilian needs, which limited their usefulness. GPS for civilian users was not
only less accurate, but also deliberately distorted by a tolerance error of around 100 m to
prevent accurately fixing the position of objects of Selective Availability (SA) (Troszynska,
2006, pp. 43-50). After removing this limitation on 274 of May 2000, the error tolerance
of a measurement was reduced to 4-12 meters, which significantly improved accurate ci-
vilian navigation, but carried some risks while using the system for military purposes. An
important experience for satellite navigation systems were terrorist attacks on the USA on
11th of September 2001. They had an effect that had not been expected before — Americans
limited the operation of their GPS system only to military users—just as it was designed
at first (by using an in-built blockade — the so-called “M-band”).

The European Galileo system was designed to provide greater navigational precision
than the American GPS —and operate independently of it. What is more, the technologies
used in Galileo would make it unaffected by interference by Americans— unless they also
blocked the emission of signal in their own GPS system.

The first phase of work on Galileo, called the ,definition phase”, lasted from 1999 to
2000. During this phase, the needs of future users of the system were analysed and the
technical, economic, and software aspects of the project implementation were determined.

In 2002, the second phase of work, known as the ,implementation phase’, began and
was scheduled to be completed in 2006. It included a detailed definition of technical pa-
rameters and the design of the ground, space, and user segments. In the first stage, com-
pleted on 22 December 2004, successful tests of the ground segment were conducted.

Third phase “phase of implementation” started on 28 December 2005, with launch-
ing of Galileo’s first test satellite GIOVE-A from the Baikonur cosmodrome. The system’s
space segment was to consist of 30 satellites (27 operational and 3 spares), evenly distrib-
uted in three orbits, at an altitude of 23-23.5 thousand kilometres.

Work on Galileo dragged on. Initially, the project was to cost EUR 1.8 billion. Estimates
from 2000 were already at €7.7 billion, of which €2.6 billion was to be borne by govern-
ments and the rest by private investors. In 2010, the think-tank Open Europe estimated
the total cost of Galileo at €22.2 billion, fully covered by governments.

In October 2009, it was announced that orders for Galileo satellites of the Full Oper-
ational Capability (FOC) phase were reduced from 30 to 22 and that the construction of
the earlier phase of In-orbit Validation (IOV) was delayed. Due to delays, it was decided to
make the system available for use at the end of 2016 with 18 operational satellites in orbit,
the full operational capability of the system was expected in 2020. Galileo started offering
Early Operational Capability (EOC) on 15 December 2016, providing initial services with
a weak signal. In October 2018, four more Galileo satellites were brought online, increas-
ing the number of active satellites to 18. In 2020, the Galileo constellation consists of 3
IOV (In-Orbit-Validation) satellites and 21 FOC (Fully Operational Capability) satellites.

The service package of the Galileo system is to consist of:

= Open Service (OS) —free of charge service designed to determine horizontal coordi-

nates to an accuracy of 4-15m, altitude to an accuracy of 8-35m and time.
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» Safety of Life Service (SoL)—it will extend open service to include warnings con-
cerning data integrity. Within a few seconds the user will be informed about the
decrease in the accuracy of the position being determined, which is especially impor-
tant in aviation, sea transport, etc.

» Commercial Service (CS) —will offer a greater accuracy (up to 0.8m vertically and
up to 1m horizontally) and allow information to be sent from earth stations to users.
Also, the quality of system functioning will be guaranteed. Access to this service will
be by payment.

» Public Regulated Service (PRS) —will be available for selected users requiring a very
high accuracy and reliability of data (e.g., European institutions connected with na-
tional security, enforcement agencies). Apart from the data necessary for determin-
ing position and time, it will provide information connected with national security,
transport, telecommunications, and energetics, etc.

» Search and Rescue Service (SAR) —will pick up distress signals, determine the loca-
tion of the person sending the signal, and transmit the signal to rescue services. It will
be integrated with the already functioning sea and air rescue system COSPAS-SAR-
SAT. In the long-run, SAR should have a global range, and each satellite will be able
to transmit a signal from the sender to the Rescue Co-ordination Centre (RCC). In
the same moment, the system will send the signal to the sender to assure him/her
that his/her situation is known and rescue is on the way.

The use of basic (lower-precision) Galileo services is free and open to everyone. A high-
er-precision service is available for free since 24 January 2023, previously only available to
government-authorized users.

In total (by autumn 2024), 34 Galileo satellites have been placed in orbit: 2 test-EC, 4
In-Orbit-Validation, 28 Fully Operational Capability). Of this number, 3 satellites have
been excluded (2 test, 1 IOV), 4 satellites are not used (all FOCs). 27 satellites are used: 3
10V, 24 FOC.

Security challenges for the EU under the new European Commission

In the last three years, the European security architecture has been destroyed by Russia’s
invasion of Ukraine, as well as by the intensification of hybrid attacks against democratic
states. Although these challenges were already defined during the previous term, the EC
will continue the process of community adaptation to them. Hybrid attacks using the dig-
ital space, migrants, and manipulated information are an element of a strategy aimed at
both weakening the EU and undermining the current international order. In the coming
years, the EC will therefore face the need to develop a coherent and proactive approach of
EU institutions and Member States in the international arena, especially towards global
partners (Polkowska, 2021, pp. 64-67).

The EU’s space and defence potential is significant and offers prospects for further
development. The previously mentioned projects: the European anti-missile shield, the
Galileo satellite navigation system, and the Ariane launcher program, can significantly
strengthen Europe’s position in this sector. Other projects can also be indicated—e.g.,
IRIS? (Infrastructure for Resilience, Interconnectivity and Security by Satellite) —a mul-
ti-orbit satellite internet constellation, announced by the Council of the EU in November
2022, planned to be deployed by 2027. Nevertheless, competition from Russia, China, and
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especially the USA — poses serious challenges for Europe, especially when it comes to find-
ing the right balance between the costs of undertaken projects —and their reliability.

The EC considers that deepening cooperation between Member States within the EU
would facilitate a better response to these challenges. This may prove difficult in the con-
text of the growing fatigue of some European societies with the multitude of crises, in-
cluding those related to the war in Ukraine, irregular migration, climate change, or insta-
bility in the Middle East. Different perceptions of threats, as well as the need to strengthen
the well-being of their own societies, may prompt states to limit cooperation. A particular
challenge will therefore be to ensure an appropriate level of financing for the expansion
of the European defence industry — it is already known that the planned EUR 1.5 billion
under the negotiated EDIP will be insufficient. It will also be necessary to seek ways in the
EU to achieve political consensus in foreign and security policy —especially in a situation
where growing isolationist tendencies in the USA require the EU to take on increasing
responsibility for security issues in its immediate neighbourhood. An important support
could be the Security Action for Europe (SAFE) program announced by the EU on March
6,2025. The European Commission will be called upon to issue up to €150 billion of fund-
ing by the end of the decade to help EU Member States increase expenditure on common
defence procurement. EU borrowing for the financing of the new programme will enable
competitively priced and attractively structured long-duration loans to requesting Mem-
ber States. The terms of these loans benefit from the EU’s strong credit rating, as well as
high market demand for EU issuances and their liquidity. Another 650 billion euros will
be spent on defence by EU member states — with the approval of the EU, which will not
count these funds towards the debt limits.

However, the growing divergences in the approach of the Member States to the war
in Ukraine and future relations with Russia may affect the perception of the long-term
importance of this process and will hamper the initiatives of the new Commissioner. The
appointment of Andrius Kubilius from Lithuania to this position is intended to reconcile
the different interests of the Member States, as he combines a focus on the expansion of
independent European capabilities with a pro-Atlantic attitude, which is presented by
many Central European countries, including Poland. From the Polish perspective, it will
be particularly beneficial to structure EU cooperation with NATO and strengthen the
European contribution to the Alliance’s activities.

The proposed portfolio of the Commissioner for Defence and Space complements the
cooperation of states in the area of security and defence, which is to alleviate their con-
cerns that the EC wants to increase its competences and influence on the defence policy of
EU members, considered the most sensitive dimension of their sovereignty. It also creates
an opportunity to organise and combine at the EU level security issues in all operational
domains. Focusing on the development of military capabilities, mainly through the EDIP,
may facilitate the resolution of some of the most pressing issues, e.g., related to Europe-
an defence production, and combining them with capabilities in the area of digital and
space will help build a more comprehensive EU resilience to threats in the future. Such an
approach will therefore create a basis for improving the security and position of the EU,
especially in the face of intensifying global competition.
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