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Dr. Enrico Fels
Managing Director CASSIS

Dear reader,

It is my great pleasure to welcome you

to this report of the Bonn Future Lab on
Strategic Foresight 2025 "Securing a
Sustainable Space”. The Bonn Future Lab
brought together more than thirty emerging
leaders of tomorrow with almost 80
experts and practitioners, training these
young multipliers in strategic foresight
with a special focus on space security and
Europe’s role in the new space economy -
a topic that is as visionary as it is timely.
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The Bonn Future Lab was formed to be an important
part of the traditional and well known International
Security Forum Bonn (ISFB). Over the past decade, the
ISFB has grown into North Rhine-Westfalia's most
recognized venue for strategic dialogue. With the
Bonn Future Lab, we developed a forward-looking
complement - a format where research, policy and
practice meet foresight; where we examine the forces
that shape the decades to come. In essence, the Bonn
Future Lab exists because we believe that under-
standing tomorrow is a responsibility today.

Let me begin with a thought that captures both the
vulnerability and the promise of humanity's still quite
new chapter in space. The space-policy scholar Kai-
Uwe Schrogl observed a few years ago:

“The global future will depend on the secure use of
outer space for all policy areas.

If space utilization as critical infrastructure is disrupted,
our modern societies will break down. Space security
is a key factor for survival. This is why space is also
contested — and space assets are vulnerable.”

Importantly, this is not science fiction, but has been
our strategic reality for quite some time now - and it
is precisely why we at CASSIS chose space politics as
the main topic of the 2025 Bonn Future Lab. Despite
its growing importance, space affairs and Astropolitik
still receive far too little public, political, and scientific
attention. We speak - for good reasons - so often of
energy, climate, or digital transformation - but we
tend to forget the infrastructure above our heads
(and on the ground) that binds all these transforma-
tions together.

Before turning to the different segments of this
report's discussions and our distinguished experts,
allow me a few words to express my heartfelt grati-
tude: We at CASSIS are deeply honored that Federal
Minister Dorothee Bar assumed the patronage of the
Bonn Future Lab of Strategic Foresight 2025. Her
strong commitment to research, technology and
space policy embodies precisely the connection
between innovation and strategic foresight that we
seek to promote here in Bonn. It is a special privilege
for all of us at CASSIS to have Germany's first Space
Minister as our Lab's esteemed patron and we are
immensely grateful for her support and encourage-
ment!

In the same vein, we are extremely thankful for the
continuous support provided by Minister Nathanael
Liminski (MBEIM NRW) to the ISFB and for the trust
the State Government of North Rhine-Westphalia has
placed in our work. Without this partnership, CASSIS
could not pursue its mission of connecting academic
excellence with strategic relevance for policy and
society.

Our sincere gratitude also goes to our partner organi-
zations and sponsors - the Foundation for Interna-
tional Dialogue of the Savings Bank in Bonn, the Acad-
emy of International Affairs NRW, the German Space
Command, the Institute for International Cooperation,
Technological Diplomacy and Communication (ICl), the
Hanns Seidel Foundation, the German Society for
Security Policy (GSP), the AmerikaHaus NRW and the
Institut Francais Germany. Your collaboration and
trust made the Bonn Future Lab a truly collective
endeavor.
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Our three keynote speakers have mirrored the logic of
the Bonn Future Lab itself:

industry, security and governance - the three pillars
of sustainable space resilience. The first keynote,
“Rise Up! The Strategic Necessity of Advancing the
European Space Economy,” was delivered by Matthias
Wachter, Managing Director of the New Space Initia-
tive at the Federation of German Industries (BDI). He
has been a leading voice for Europe's private space
sector - advocating for innovation, competitiveness
and cross-industry cooperation as the backbone of
Europe's strategic autonomy. He opened the confer-
ence's discussions by showing how a strong industrial
ecosystem is crucial to Europe's sovereignty in space.

The Lab's second keynote, “Space as an Indispensable
Ecosystem for Sustaining Security,” followed with
Major General Michael Traut, Head of the Bundeswehr's
Space Command. As one of Germany's most senior
military authorities for space operations and situa-
tional awareness within NATO and the EU, General
Traut exemplifies the growing integration of space
into defense and deterrence. In his speech, he vividly
explored how protecting our orbital infrastructure
has become a central task of modern security policy.

Our third keynote, “Ensuring Governance and Govern-
ability of a Sustainable Space in an Age of Astropolitik,”
was provided by Dr. Gerald Braun, Head of Division for
Security and Special Assignments of the German
Space Agency at DLR and the civilian Director of the
German Space Situational Awareness Centre. Dr. Braun
brought unique insights from the operational heart of
Germany's space-security architecture, linking policy,
technology and governance in the management of
one of Europe's most critical infrastructures.
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"Our societies depend on space
infrastructure for communication,
navigation, finance, logistics,
development, environment and defense.
Space is the invisible backbone of
modern civilization and according

to the UN also needed for achieving
more than half of the Sustainable
Development Goals (SDGs)."




Together, these three perspectives and the thematical
matching panels with high-ranking experts reflected
what our Bonn Future Lab was about: to connect eco-
nomic strength, strategic security and responsible
governance in shaping Europe's role in space. Because
having such a role is important: The space economy is
expected to surpass one trillion US dollars by 2035.
Satellite constellations, launch systems and commer-
cial innovation are transforming how we communi-
cate, navigate and perceive our world. But with pro-
gress comes dependence - and with dependence,
vulnerability. Space therefore has become a strategic
domain, contested and crucial alike. Both the space
strategies of the EU and Germany are clear: Europe
must become more resilient, competitive and sover-
eign - or risk further strategic marginalization and
economic decline.

This was also captured in the dinner speech by State
Secretary Paul Holler (MWIKE NRW), entitled “Europe’s
Future in Space,”" which offered a compelling strategic
reflection on the choices shaping Europe's trajectory
beyond Earth. He framed Europe's future in space as a
question of choices made today, shaped by collabora-
tion and guided by conviction. State Secretary Holler
argued forcefully that Europe's space ambitions must
be sustainable, sovereign and rooted in solidarity, if
they are to command and endure global relevance.
Highlighting North Rhine-Westphalia as an enabling
space region, he underscored the responsibility — and
opportunity — for regions to help Europe reach for the
stars in a manner that serves both our planet and
future generations.
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"Engineering excellence is the conditio sine
gua non of any successful space endeavor.
Without it, there is no orbit, no launcher,

no data... But technology alone is not enough.
Lasting success in space for states and
economies demands astropolitical, legal

and economic reflection."
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This strategic vision gains particular urgency when
viewed against the backdrop of current conflicts,
where space has become an increasingly contested
and operationally decisive domain. Perhaps nowhere
has the strategic centrality of space become clearer
than in Russia's war against Ukraine. A recent report
of the Center for Strategic and International Studies
(CSIS) warns that: "The temptation of blinding an
opponent, or delivering unanswerable strikes from
outer space, may be too much to resist in the next
war."" At the outset of the invasion, Moscow nearly
succeeded in blinding Kiev. Only the rapid deployment
of Starlink and the "unblinking eye" of Western com-
mercial and military-governmental earth-observation
networks preserved Ukraine's ability to communicate,
coordinate and endure. Alas, this humiliating experi-
ence has already led some Russian strategists to call
for enhanced counterspace operations designed to
blind, disrupt and, if necessary, destroy enemy recon-
naissance and communication satellites. It is worrying,
that this reportedly also includes discussions about
the potential usage of nuclear devices in orbit. Allin
all, this underlines how essential space has become
to modern warfare and the functioning of modern
states — and how vulnerable space assets now are.

| use the term "space blindness” (Weltraumblindheit)
to describe the persistent tendency of both the public
and the politicians to treat space as peripheral - the
realm of engineers rather than strategists. This must
change. Our societies depend on space infrastructure
for communication, navigation, finance, logistics,
development, environment and defense. Space is the

1 https://www.csis.org/analysis/introduction-how-think-about-
modern-warfare
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invisible backbone of modern civilization and accord-
ing to the UN also needed for achieving more than
half of the Sustainable Development Goals (SDGs).

Yet, space surprisingly still receives too little atten-
tion — politically, publicly and also academically.
Among almost sixteen thousand professorships in
the fields of Law, Social Sciences and Economics in
Germany, thereis just one chair in Space Law - and
none at all in Space Security, Space Economics or
Space Governance. Considering the astonishing
importance of this multi-billion euro critical infra-
structure in holding our modern world together, this
negligence is both indefensible and inadvisable.
Moreover, it is openly dangerous: Whoever overlooks
space, overlooks the foundation of our future.

Of course, | am talking about the humanities here, so
let me be clear: Engineering excellence is the conditio
sine qua non of any successful space endeavor. With-
out it, there is no orbit, no launcher, no data. (SpaceX's
astounding successes with Falcon 9, Starship and
Starlink exemplify this point quite clearly.) But tech-
nology alone is not enough. Lasting success in space
for states and economies demands astropolitical,
legal and economic reflection - areas where, frankly,
the United States, China and to some extent perhaps
even Russia are academically ahead of us. If Germany
and Europe truly wish to shape their future in space,
we must thus invest not only in developing great
hardware (and software) for space, but also in strate-
gic thinking about space.

A healthy and competitive space economy is more
than an opportunity - itis a strategic resource for
every state's economy, military and the wellbeing of
its citizens. Countries like Japan, South Korea, India or
the UAE clearly acknowledge this. Germany and
Europe must therefore strengthen both their aca-
demic institutions and their private space sector.
Without a vibrant industrial ecosystem, dependencies
will only worsen — and dependence is the opposite of
sovereignty. This is particularly true in politics. As the
great scholar of International Relations Kenneth
Waltz once observed: "Those who have what others
want or badly need are in favored positions." That, in
essence, is structural power. Initiatives like the Euro-
pean Launcher Challenge and the € 35 billion defense

n
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investment package in space security announced by
Minister Boris Pistorius a few months ago are thus
important strategic steps toward building the capa-
bilities Europe dearly needs.

The German Space Agency, the Bundeswehr Space
Command and the Federation of German Industries
(BDI) among others play pivotal roles in this space
ecosystem. In order for Germany to remain among the
world's leading space powers, they need, | believe,
strong academic partners capable of providing fore-
sight, strategy, business ideas and - in general - the
human capital necessary to keep Europe among the
leading space powers. \We need to ask ourselves: How
can Germany and Europe become strategic actors in
space if we do not study it strategically? How can we
build space resilience if we do not train minds to
anticipate disruptions?

Itis important to find sound answers to these ques-
tions while space governance is becoming ever more
complex. Competing frameworks such as the Artemis
Accords and the International Lunar Research Station
(ILRS) reflect not only technological rivalry but
diverging worldviews. To navigate these challenges
responsibly, we must invest not only in rockets — but
also in astropolitical reflection and foresight. Germany
and Europe need dedicated chairs and research pro-
grams as well as interdisciplinary networks linking
space technology, law, economics and strategy.

The future of space will not be determined by techno-
logy alone, but by the clarity of our thinking, the cour-
age of our decisions and the foresight of our societies.
Space is our fifth sphere of existence - alongside land,
sea, air, and cyberspace - and init, security and sus-
tainability are inseparably connected. We must ensure
that this domain remains sustainable, accessible and
secure - for all humankind, today and tomorrow.

Alas, as the well-known political realist John Mear-
sheimer reminds us, in international affairs “it is bet-
ter to be Godzilla than Bambi." | believe John's assess-
ment is correct also when it comes to space affairs.
However, power without purpose is as dangerous as
purpose without power. And Europe’s purpose, as his-
tory has shown, often emerges only when necessity
forces it to act — when crisis transforms reflection
into resolve. | hold that we are well advised to recog-
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nize that necessity now — before a big crisis involving
space arrives. Complacency is not an option anymore.
Let us therefore ensure that Germany and Europe get
the capacity to act with both strategic realism and
moral responsibility, so that outer space remains a
realm of fruitful international cooperation and sus-
tainable human progress.

To conclude, linvite you to explore this reportas a
resource for better understanding some of the strate-
gic challenges ahead and to join us in shaping the
evolving astropolitical landscape through collaborative
governance and strategic foresight in space affairs.

"Yet, space surprisingly still receives
too little attention — politically, publicly
and also academically. Among almost
sixteen thousand professorships in

the fields of Law, Social Sciences and
Economics in Germany, there is just
one chair in Space Law - and none at
all in Space Security, Space Economics
or Space Governance. Considering the
astonishing importance of this multi-
billion euro critical infrastructure in
holding our modern world together,
this negligence is both indefensible
and inadvisable. Moreover, it is openly
dangerous: Whoever overlooks space,
overlooks the foundation of our future."
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Greetings

Transcriptions of delivered speeches.
The spoken word prevails.




Dorothee Bar

Federal Minister of Research, Technology and Space;
Patron of the Bonn Future Lab 2025

Hello to everyone in Bonn.

| am so happy to be the patron of your Space Day, to show in no uncertain terms
that this topic is a top priority. The future is decided in space and it is being decided
now. There is so much to do, which is why formats such as the Bonn Future Lab
,Securing a Sustainable Space" are so valuable. Thank you to Dr. Enrico Fels and the
entire organization team and to Professor Reinhold Ewald, who even went to space
during his time as an astronaut!

Major General Traut, Mr. Wachter and Dr. Braun: Between you, you perfectly demon-
strate how wide-ranging and significant this topic has become for our country.

Whether it's the next moon mission, precious satellite data or hybrid threats, today
Germany's security also needs to be defended in space.

“Space is a bridge. A bridge to more knowledge, to new capabilities and a bridge for
cooperation.” This was the compelling plea made by US space expert John Horack
when he visited our Ministry recently to talk to our staff. Many challenges are
much easier to solve - or indeed can only be solved - by working together. We need
to consider establishing new collaborations and strengthening existing ones, not
least our transatlantic networks, which unfortunately are really being put to the
test at the moment.

But this is also an opportunity for Europe. We are closing ranks. Your event is evi-
dence of this. With sessions on astropolitical needs for security or space debris
management, this is a clear and positive sign. We are working together to find
solutions. And this is where we need you as responsible and bold creators, who can
think ahead and, most importantly, who understand how everything is connected.

Bridge builders between technological innovation and international governance,
between the military and civilian spheres. Bridge builders who secure freedom,
peace and prosperity. This is our joint mission.

Thank you for shaping and driving our future up there for our future down here.
I hope you all enjoy an inspiring and successful conference.

Bonn Future Lab on Strategic Foresight 2025 15



Greetings

Nathanael Liminski

Minister for Federal, European and International Affairs and the Media
and Head of the State Chancellery of North Rhine-Westphalia

Dear Prof. Kronenberg, dear Prof. Munch, dear Dr. Fels,

ladies and gentlemen,

There are decades where nothing happens, and there
are weeks where decades happen. This well-known
saying captures, perhaps better than any other, the
times we are living in. And in security policy, we are
certainly living through such weeks.

When we look at international security today, change
is unfolding at a breathtaking pace. Compared to the
relative calm of the Cold War, we find ourselves in an
era of profound transformation. Across all regions,
the pace of change challenges institutions, alliances
and assumptions alike.

In Europe, Russia's war of aggression against Ukraine
has shattered our security architecture, confronts us
with new technological challenges and hybrid
threats, and demands a swift and united European
response. In the Middle East, the events of October
7th and their horrific consequences have changed
regional dynamics and left open how a new and stable
order might emerge. Across the Atlantic, we are wit-
nessing forms of politics unfamiliar to the architects
of the post-war order, and with them a transforma-
tion of our transatlantic partnership. A partnership in
which Europe must assume greater responsibility for
its ownsecurity — and a world in which the value of
free trade and multilateral cooperation is increasingly
contested. In other words, expertise and research on
international security are in unprecedented demand.

| am therefore delighted that this year's International
Security Forum addresses all of these pressing issues,
and many more. The overarching topic of the Bonn
Future Labis ,Securing a Sustainable Space’, a theme
that could hardly be more relevant for North Rhine-
Westphalia. As a state, we have made space policy a
key priority. In April, we brought together leading
industry stakeholders at our own SpaceTech Summit,
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and we are determined to establish North Rhine-
Westphalia as a major European space hub. With the
selection of Cologne as the EU's governmental satel-
lite communications ground segment site, we are
proud to contribute to Europe's space autonomy and
technological sovereignty in this strategic domain.

Let me thank you for this year's excellent program
and for organizing this important conference here in
Bonn. It shows once again that Bonn is not only our
Cold War capital, but also a place where ideas for a
secure and sustainable future are being shaped.

Bonn Future Lab on Strategic Foresight 2025



Prof. Dr. Reinhold Ewald

Physicist, ESA astronaut and Space Ambassador of North Rhine-Westphalia

Good morning dear participants of the conference

,Securing a Sustainable Space”!

My name is Reinhold Ewald, I'm a European astronaut
with a German passport, and | had the privilege to fly
to the Mir space station in the late 90s. As you proba-
bly know, the space station history in Russia started
with a military aspect, but in the long run, space
stations were not used militarily at the time | was on
board of the Mir space station.

The military use of space and the use of space as an
important feature of a technological nation has
emerged strongly in these last months, if not years.
And so, securing a sustainable space, securing sus-
tainable access to space, securing sustainable exist-
ence in space has become one of the most important
features to secure a nation from any unforeseen
catastrophes.

I'm wishing you a very successful conference here, as
well as a successful workshop. I'm pretty sure that
space will be on the agenda of the Western nations -

those that are united in the European Space Agency,
and others that have become interested in space. And
so, I wish you good results and hopefully space will be
on the agenda in the longer future to come.

"And so, securing a sustainable space,
securing sustainable access to space,
securing sustainable existence in space
has become one of the most important
features to secure a nation from any
unforeseen catastrophes.”

Bonn Future Lab on Strategic Foresight 2025
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Prof. Dr. Birgit Minch

Vice Rector for International Affairs at the University of Bonn
and Member of the CASSIS Advisory Board

Dear Ministers,

Excellencies,

Ambassadors,

Distinguished Guests,
Members of the Armed Forces,
Colleagues, Friends,

Members of the CASSIS family,
dear Prof. Kronenberg,

It is a distinct honor and a great pleasure

to welcome all of you - on behalf of the
Rectorate of the University of Bonn - to

the ninth International Security Forum Bonn
held here at our University of Excellence in
the United Nations and Federal City of Bonn.

Bonn Future Lab on Strategic Foresight 2025



\Welcome

Even after nearly a decade, the International Security
Forum Bonn continues to exemplify the vital role that
academic institutions can play as trusted venues for
strategic dialogue — convening scholars, policymak-
ers and diplomats to engage in thoughtful discussion
on the most pressing issues of our time.

As we turn to the program of this year's conference,
one observation becomes immediately apparent: the
International Security Forum Bonn has evolved into
one of Germany's foremost academic platforms for
the exchange of ideas on security policy.

The themes on this year's agenda - European security
fractures, transatlantic uncertainties, digital depend-
encies, and the strategic dimensions of outer space —
reflect not only the turbulence of our era, but also the
broad intellectual horizon that defines our University's
approach to global affairs.

As an institution deeply rooted in the humanities and
social sciences, and as a University of Excellence with
a strong international outlook, we see it as part of our
mission to provide space - both literal and intellectual
space - for open, evidence-based dialogue on ques-
tions of security, strategy, and responsibility. As

Vice Rector for International Affairs at the University
of Bonn, my responsibilities include engaging with
critical voices on pressing issues and maintaining
relationships with universities and institutions abroad,
while at the same time focusing on domestic political
conditions. Social and global crises have a direct
impact on our work. Our goal is to take measures that
advance us on the path to becoming an international
university. A central component of this strategy is our
principle of promoting successful international coop-
eration with partner universities around the world as
far as possible, regardless of geopolitical develop-
ments, without neglecting the consequences that
these developments have necessitated; to give but
one example: supporting refugee researchers from
Ukraine, Russia, and Belarus as part of our Cologne/
Bonn Academy in Exile with the University of Cologne.
This principle follows our conviction that successful
international cooperation thrives on dialogue and
exchange and that academic partnerships can serve
as bridges.

"Universities, | believe, have
a vital role to play in this
endeavor: not as political
actors, but as platforms of
reflection, exchange, and
foresight. They are places
where we can test assump-
tions, challenge dogmas, and
imagine new possibilities —
without fear, but with
curiosity and courage.”

20 Bonn Future Lab on Strategic Foresight 2025
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Allow me, first of all, to thank the organizers of this
remarkable conference. The Center for Advanced
Security, Strategic and Integration Studies — CASSIS -
has once again shown what academic excellence cou-
pled with strategic foresight can achieve.

Under the distinct leadership of its three directors
Prof. Kronenberg, Prof. Hilz and Prof. Schlie, and espe-
cially through the exceptional work of its Management
Office team around Dr. Enrico Fels, CASSIS has suc-
ceeded in turning a bold idea into a vibrant interna-
tional brand. Your tireless dedication, professional-
ism, and intellectual energy have made this event
possible - and have made the University of Bonn
proud. Please allow me to express, on behalf of the
Rectorate, our sincere gratitude to the entire CASSIS
team.

\We also extend our deep appreciation to the Patron of
this year's International Security Forum Bonn, Minister
Nathanael Liminski, and to Minister Dorothee Bar, who
has taken on the patronage of the Bonn Future Lab on
Strategic Foresight. Their engagement shows how
closely academic innovation and public policy can and
must cooperate in shaping the strategic capacity of
our society.

Security and strategy are not only questions of mili-
tary balance or geopolitical design. They are also
questions of human responsibility, of understanding
complexity, and of preparing for futures that are
uncertain but not unforeseeable.

In that sense, the themes discussed here — from Euro-
pean strategic autonomy, digital sovereignty, to the
Middle East and space resilience — speak directly to
the inter- and transdisciplinary DNA of our University.
At Bonn, we believe that sustainable security requires
insights from political science, economics, law, tech-
nology, and - last but not least - ethics alike. And we
are particularly proud that this Forum is comple-
mented by a Future Lab that trains the “leaders of the
day after tomorrow" — a model that perfectly reflects
our commitment to internationalization and academic
excellence with societal impact.

Let me also express the University's gratitude to all
partners, sponsors, and supporting institutions, whose
trust and collaboration make this annual Forum possi-
ble. Your engagement ensures that knowledge does
not remain confined within lecture halls but informs
real-world policy and decision-making.
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Welcome

And, of course, in this regard also a warm thank you
to our distinguished keynote speakers for enriching
this conference with their perspectives and experience.
Your insights remind us that even in times of disrup-
tion, dialogue remains the strongest foundation of
security.

Ladies and Gentlemen,

The world of 2025 challenges us to rethink what
security means — and who is responsible for safe-
guarding it. Universities, | believe, have a vital role to
play in this endeavor: not as political actors, but as
platforms of reflection, exchange, and foresight. They
are places where we can test assumptions, challenge
dogmas, and imagine new possibilities — without fear,
but with curiosity and courage.

This is precisely what the International Security Forum
Bonn and the Bonn Future Lab stand for. They symbo-
lize what a university can offer to society: clarity in
analysis, humility in judgment, and confidence in
cooperation.

On September 30 and October 1, the review for the
2025 Excellence Initiative took place — our university
was the first to be reviewed. The topic of transfer has
become significantly more relevant in this round of
excellence. For us, policy advising plays a major role
in the area of transfer, and has done so for many dec-
ades. Alongside other university institutions such as
BICC and IDQOS, CASSIS naturally plays a fundamental
role in this. | would even say that we are one of the
most important players in this area of transfer at our
university.

Let me therefore conclude with a simple message of
pride and encouragement:

The University of Bonn is proud to host this outstand-
ing Forum, proud of CASSIS and its team, and proud of
the vibrant network of partners and participants
gathered here today. Thank you all very much for
accepting our invitation and actively participating in
this conference with us - and welcome again to the
International Security Forum Bonn 2025!

22

"At Bonn, we believe that sustainable
security requires insights from
political science, economics, law,
technology, and - last but not least -
ethics alike."
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Bonn Future Lab on Strategic
Foresight 2025 ,Securing a
Sustainable Space” -
Conference and Workshop'

Focusing on the issue of "Securing a Sustainable
Space’, the Bonn Future Lab on Strategic Foresight
was conducted over three days (October 30th to
November Ist) at the University of Bonn. The primary
objective of this format was to cultivate networks
between emerging talents from across Germany and
recognized scientists, industry professionals and mil-
itary representatives from leading national and inter-
national institutions. These included, among others,
the German Space Agency (DLR), Durham University,
the Federal Academy for Security Policy (BAKS), the
Digital Economic Security Lab (DIESL) at Aalto Univer-
sity, the International Space University (ISU), the
German Bundeswehr's Space Command, the German
Institute of Development and Sustainability (IDOS),
Northeastern University Boston, the Institute for Air
Law, Space Law and Cyber Law at the University of
Cologne, the Fraunhofer Institute for Technological
Trend Analysis (INT), and the NewSpace Initiative at
the Federation of German Industries.

At the core of the workshop was the aim to shed light
on the strategically critical, yet insufficiently studied
field of European space security, providing the partici-
pants with a profound understanding of key challen-
ges, vulnerabilities, and strategic risks shaping
Europe's space security environment. The event also
sought to develop attendee's expertise in strategic
foresight by introducing them to essential skills and
methodologies such as scenario development or the
identification of global megatrends. In addition, a sig-
nificant objective was to create opportunities for
building professional relationships with researchers
and experts across diverse scientific disciplines.

1T We would like to thank Tim Bender and Fin Henri Brockfeld of the
EPIS Thinktank for their supportin compiling the results of the Bonn
Future Lab 2025.

Bonn Future Lab on Strategic Foresight 2025
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Executive Summary

O Sevan e

In 2025, the Bonn Future Lab on Strategic Foresight as
part of the International Security Forum Bonn, hosted
by the Center for Advanced Security, Strategic and
Integration Studies (CASSIS) at the University of Excel-
lence Bonn, focused on the critical issue of Securing

a Sustainable Space. CASSIS had the privilege to run
the Bonn Future Lab under the patronage of Federal
Minister Dorothee Bar, Federal Minister of Research,
Technology and Space. Minister Bar's support under-
scores the relevance of research and technological
development as a cornerstone of a sustainable space
security architecture for Germany and Europe. In
total, the Bonn Future Lab on Strategic Foresight
gathered more than 100 participants.

The Bonn Future Lab was preceded by the main day of
the ISFB, which addressed the topic “Ruptures Waiting
for Responses. Reconsidering European Security
Relations." The event brought together distinguished
policymakers, academic experts, and diplomatic rep-
resentatives, including Ambassador retd. Daniel Ben-
jamin, President of the American Academy in Berlin
and Sara Nanni, MP, Spokesperson for Security Policy
for the BUNDNIS 90/DIE GRUNEN Parliamentary
Group. It also featured three panel discussions with
renowned international scholars addressing pivotal
issues such as “The Goals Are Known, but the Path Is
Unclear — Reconsidering European Security Relations”,
“Responding to Technological Ruptures. Digital
Dependencies During Geopolitical Rivalries", and
“Between Normalization and Conflagration: Decoding
the Middle East's Competing Futures”.

The Bonn Future Lab on Strategic Foresight, organ-
ized with partners such as the Foundation for Interna-
tional Dialogue of the Savings Bank in Bonn, the Hanns
Seidel Foundation, the German Bundeswehr's Space
Command, the Institute for International Cooperation,
Technological Diplomacy and Communication (ICl),

o

AmerikaHaus North Rhine-Westphalia, the German
Society for Security Policy (GSP), the Academy of Inter-
national Affairs NRW (AIA) the Institut francais Bonn,
and the EPIS Thinktank, consisted of an international
conference day and a two-day Strategic Foresight
Workshop. The former revolved around the matter of
“Securing a Sustainable Space”, featuring contribu-
tions from various national and international special-
ists. Building on the theoretical foundations from the
conference day, the hands-on workshop then pro-
vided young professionals with valuable insights into
current debates on scenario development. It familiar-
ized them with key techniques and methods used in
strategic foresight, before they collaboratively
devised and discussed strategic solutions to key
security challenges. They produced five exploratory
scenarios, each illustrating a different potential
future, informed by the knowledge acquired during
the international conference day.

The international conference day commenced with
the keynote speech "Rise Up! The Strategic Necessity
of Advancing the European Space Economy” delivered
by Matthias Wachter, Managing Director of the
NewSpace Initiative at the Federation of German
Industries (BDI). He introduced participants to the
strategic significance of the rapidly expanding global
space economy and underscored its growing rele-
vance for Europe's competitiveness. Wachter empha-
sized that space is becoming a central growth engine,
with forecasts predicting that the global space mar-
ket could rise to nearly €2 trillion in the coming dec-
ades. In doing so, he highlighted the crucial role of
governments as strategic investors and reliable
anchor customers, noting that public support through
procurement, pilot projects, and partnerships is
essential for scaling and strengthening Europe's
space sector.




The keynote was followed by the panel “Strategic
Conditions for a Sustainable European Space Indus-
try," chaired by Prof. Géraud Gaillard (International
Space University). The panelists, Ms. Sabine von der
Recke (OHB Systems AG), Prof. Dr. Bruno Reynaud de
Sousa (University of Minho), Dr. Susanne Heckrodt
(German Space Agency), and Dr. Susann Lidtke
(Ludtke Intelligence & Analytics), examined how sus-
tainability can be achieved in a European industrial
context. A key element of the discussion were refer-
ences to the commercial space ecosystem in the
United States, which, despite diverging dynamics
within the individual states, is characterized by strong
cooperation at the federal level. Efforts within the
European Union, on the other hand, tend to be charac-
terized less by coordination, but by competition and
duplication. With much capital flowing to industry in
the United States, Europe risks falling behind unless it
cultivates a more coherent venture-capital culture
that can mobilize investment at scale. Additional cru-
cial factors for a robust European space economy
were pointed out to be risk-tolerant and long-term
capital, stable customers, and efficient, less bureau-
cratic processes in the ESA, the EU and national gov-
ernments likewise. Recommendations for Europe
were an increasing focus on public-private partner-
ships with states acting as anchor customers, as well
as a quick (even if costly) implementation of pilot pro-
jects as industry projects. Sustainability was defined
not only as environmental sustainability, but also as
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sustainable access to space, with all experts agreeing
that an independent and reliable European launching
capability is crucial for Europe's strategic autonomy
and securing reliable access for future missions. The
panel converged on the view that states unable to
maintain competitiveness in orbit risk losing critical
industries and value chains on Earth.

A second keynote speech, “Space as an Indispensable
Ecosystems for Sustaining Security," was given by
Major General Michael Traut, Head of the German
Bundeswehr's Space Command. General Traut pointed
out that space has evolved from a mere strategic ena-
bler into a strategic nexus, as modern military and
civilian systems rely heavily on space-based services.
From a military perspective, he underlined that those
who can process and act on space-derived informa-
tion the fastest gain a clear operational advantage. He
concluded by stressing that European nations should
not strive for space dominance, but for space superi-
ority, thus ensuring their own freedom of action while
fostering scientific and economic cooperation with
trusted international partners.

The succeeding panel, “Space Between Securitization
and Astropolitical Needs for Security,” discussed how
space is positioned between security-focused narra-
tives and broader astropolitical interests. With Dr.

Gilles Rabin (Hic et Nunc) as chair, Dr. Béatrice Hainaut
(Institut de Recherche Stratégique de |'Ecole Militaire/
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IRSEM), PD Dr. Antje Notzold (University of the Bundes-
wehr Munich), Prof. Dr. Bleddyn Bowen (Durham Uni-
versity), and Mr. Tal Inbar (Missile Defence Advocacy
Alliance) emphasized that critical space infrastructure
has become increasingly contested and fragile, while
simultaneously underpinning essential transforma-
tions on Earth. A central theme was astropolitical
dynamics. Speakers noted that the third space age is
driven largely by the United States, supported by alli-
ances and powerful commercial actors that together
operate most of the world's satellites. China was ref-
erenced as a central strategic actor, characterized by
a tight fusion of civil and military structures, the
deliberate use of technical standards as instruments
of influence, and the rapid expansion of its BeiDou
navigation system. Europe was advised to approach
China with strategic caution, anticipate potential
dependencies created through standards, and inter-
pret Chinese space activities through the lenses of
security, economic resilience, and long-term power
projection. Russia, meanwhile, was described as hav-
ing reached the limits of its space expansion and now
lagging behind US and Chinese developments.

The last keynote of the conference day, “Ensuring
Governance and Governability of a Sustainable Space
in an Age of Astropolitik," was delivered by Dr. Gerald
Braun, Permanent Deputy to the Director of Security
and Special Assignments at the German Space Agency
at DLR. He highlighted the rising collision risks in
increasingly crowded orbits and emphasized the
urgent need for effective space traffic management.
While the Outer Space Treaty provides fundamental
governance principles, Braun argued that more legal
frameworks are needed to address modern issues
such as liability, environmental protection, and safety.
He suggested that future agreements could take
inspiration from frameworks such as the United
Nations Convention on the Law of the Sea (UNCLOS),
treating space as a shared global commons requiring
coordinated regulation and resilient, sustainable
management.

The following panel, "Space Governance amidst the
Decay of Multilateralism,” with Prof. Dr. Mai'a Cross
(Northeastern University Boston), Dr. Kunhan Li (Digital
Economic Security Lab/ DIESL, at Alto University), Ms.
Juliana Suf3 (German Insitute for International and
Security Affairs/SWP), and Prof. Dr. Dr. h.c. Dr. h.c.
Stephan Hobe (University of Cologne) as well as Mr.
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Jens Schroeter (ArianeGroup) as chair, thematized
options of space governance in an era of intensifying
great-power competition. The experts discussed the
idea of space as a global commons and an interna-
tional commodity that requires innovative forms of
governance reacting to the latest technological and
commercial developments. With regards to the cur-
rent geopolitical landscape, however, they also high-
lighted a growing fragmentation of international
space governance marked by the emergence of politi-
cal "blocs” such as those forming around the Artemis
Accords. As not all major powers have an interest to
cooperate, the prospects for universal norms are
increasingly constrained, and regulatory influence
becomes tightly linked to the possession of credible
capabilities. The simultaneous blurring of civil, com-
mercial, and military activities further complicates
governance prospects: While commercial constella-
tions enhance global capabilities, their involvement in
military operations raises difficult legal and ethical
questions, including the status of commercial satelli-
tes under international law and the allocation of
responsibility for their protection.

The discussions on October 30" highlighted three key
points for Europe's space future. First, Space is now a
crowded, commercial, and contested ecosystem
serving as a strategic nexus. Second, Europe must
choose between dependency and deliberate design:
Without decisive action on access, industry, govern-
ance, and standards, it risks relying on external actors
in @a domain central to security and economic prosper-
ity. Finally, sustainable space requires aligning secu-
rity, economic, and governance agendas, as resilient
access, competitive industry, environmental steward-
ship, and credible regulation are mutually reinforcing
pillars that ultimately demand strategic foresight and
informed public debate.

October 31° started with the panel discussion “Wake
Up Call: On the Foreign and Security Policy Strategy
Capabilities of the German Federal Government", aim-
ing to discuss the strategic capabilities of the "Bun-
desregierung" against the backdrop of a rapidly evolv-
ing international security environment. The discussion
brought together Prof. Dr. René Bantes (Fraunhofer
Institute for Technological Trend Analysis/INT), Dr.
Henning Riecke (Federal Academy for Security Policy/
BAKS), and Dr. Olaf Theiler (Bundeswehr Planning
Office) and was chaired by Sibel Oztiirk-Bastanoglu
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(Hanns Seidel Foundation). The panel was framed as a
“wake up call", emphasizing that effective foreign and
security policy requires more than the production of
strategy documents. The panelists converged on the
view that strategies must be translated into concrete
actions, with a clear alignment between political
objectives and the instruments and resources availa-
ble for their implementation. Without this coherence
between goals and means, strategic planning risks
remaining largely declaratory. The panel further
underlined that meaningful strategic capability
depends on long-term planning horizons and the
political courage to move beyond established rou-
tines, should they no longer correspond to current
and emerging threat environments. Finally, the
experts highlighted the need to operate on two inter-
connected levels of strategy and communication: a
long-term strategic level grounded in empirical anal-
ysis and structural trends, and a political action level
shaped by media dynamics and what was referred to
as the "attention democracy”. To bridge these levels,
the panelists agreed that political communication
must be audience-appropriate, enabling complex
foresight and analytical insights to effectively inform
concrete political decision-making.

The organizers would like to express their sincere
thanks to all those who contributed to making the
Bonn Future Lab such a valuable forum for exchange,
as well as the Lab's cooperating partners, namely the
Foundation for International Dialogue of the Savings
Bank in Bonn, the Hanns Seidel Foundation, the Ger-
man Bundeswehr's Space Command, the Institute for
International Cooperation, Technological Diplomacy
and Communication (ICl), AmerikaHaus North
Rhine-Westphalia, the German Society for Security
Policy (GSP), the Academy of International Affairs NRW
(AIA) the Institut francais Germany, and the EPIS
Thinktank. The Bonn Future Lab enabled participants
to gain new knowledge and perspectives on astropol-
itics, space security, ans strategic questions, while at
the same time opening up new research questions
and arenas for future inquiry. The discussions proved
to be particularly fruitful for the workshop partici-
pants over the following two days, who were able to
draw on the insights, experiences, and impulses gen-
erated during the conference. A format of this quality
and depth would not have been possible without the
generous support and commitment of the Bonn
Future Lab's partners.
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Thursday, October 30"

9:00 a.m.

Opening & Welcome
Dr. Enrico Fels, CASSIS

Federal Minister Dorothee Bar, Federal Minister
of Research, Technology and Space

Prof. Dr. Reinhold Ewald, Space Ambassador
of the State of North Rhine-Westphalia

10:00 a.m.

Keynote 1 “Rise up! The Strategic Necessity
of Advancing the European Space Economy”

Mr. Matthias Wachter, Managing Director at
NewSpace Initiative, Federation of German
Industries (BDI)

10:30 a.m.

Panel 1“Strategic Conditions for a Sustainable
European Space Industry”

= s, Sabine von der Recke, OHB Systems AG

= Dr. Susanne Heckrodt, German Space Agency
at DLR

= Prof. Dr. Bruno Reynaud De Sousa, University
of Minho

= Dr. Susann Ludtke, Ludtke Intelligence &
Analytics

Chair: Prof. Géraud Gaillard, International Space
University (ISU)

12:00 a.m.

Lunch

1:00 p.m.

Keynote 2 “Space as an Indispensable
Ecosystem for Sustaining Security”

Maj. Gen. Michael Traut, Commander of the
Space Command of the German Federal Armed
Forces
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1:30 p.m. Panel 2 “Space Between Securitization and the
Astropolitical Needs for Security”

®  Dr. Béatrice Hainaut, Institut de Recherche
Stratégique de l'Ecole Militaire (IRSEM)

= PD Dr. Antje Notzold, University of the
Bundeswehr Munich & CASSIS

= Prof, Dr. Bleddyn Bowen, Durham University
= Mr. Tal Inbar, Missile Defence Advocacy Alliance

Chair: Dr. Gilles Rabin, Hic et Nunc

3:00 p.m. Coffee Break

3:30 p.m. Keynote 3 “Ensuring Governance and Governability
of a Sustainable Space in an Age of Astropolitik”

Dr. Gerald Braun, Permanent Deputy to the Director of
Security and Special Assignments, German Space
Agency at DLR

4:00 p.m. Panel 3 “Space Governance amidst the Decay of
Multilateralism”

= Prof. Dr. Mai'a Cross, Northeastern University Boston

= Dr. Kunhan Li, Digital Economic Security Lab
(DIESL) at Aalto University

®  Ms, Juliana Suf3, German Institute for International
and Security Affairs (SWP)

= Prof. Dr. Dr. h.c. Dr. h.c. Stephan Hobe, Institute
for Air Law, Space Law and Cyber Law at the
University of Cologne

Chair: Mr. Jens Schroeter, ArianeGroup

5:30 p.m. Transfer to the Academy of International Affairs
NRW (AIA)
6:30 p.m. Welcome

Dr. Mayssoun Zein AL Din, Director of the Academy
of International Affairs NRW (AIA)

Reception incl. Dinner Speech on “Europe's Future
in Space”

By State Secretary Paul F. Holler, Ministry for
Economic Affairs, Industry, Climate Action and
Energy of the State of North Rhine-Westphalia

Chair: PD Dr. Antje Notzold, University of the
Bundeswehr Munich & CASSIS
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Agenda

Bonn Future Lab 2025:
Strategic Foresight Workshop

Friday, October 31*

09:00 a.m. Wake-Up Call

“On review. On the foreign and security policy
strategy capabilities of the German federal
government”

Greetings: Dr. Enrico Fels, CASSIS

= Prof. Dr. René Bantes, Fraunhofer Institut
fur Naturwissenschaftlich-Technische
Trendanalysen (INT)

= Dr. Henning Riecke, Federal Academy for Security
Policy (BAKS))

= Dr. Olaf Theiler, Planning Division of the Federal
Armed Forces

Chair: Sibel Oztirk-Bastanoglu,
Hanns Seidel Foundation

10:30 a.m. Break

10:50 a.m. Recap (plenary)
Uncertainty Analysis

Elicitation of Key Factors

12:30 a.m. Lunch

14:15 p.m. Scenario Development
(plenary and team sessions)

17:30 p.m. Outlook

1 Thetwo day workshop was conducted in German. Agenda in English translation.
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Saturday, November 17

9:00 a.m. Scenario Pitches
10:45 a.m. Break
11:00 a.m. Strategy Development
(team sessions)
12:30 a.m. Lunch
1:30 p.m. Strategy Development
(team sessions)
4:00 p.m. ~Sharktank of the Futures"
(plenary)
Presentation and discussion of scenarios and
strategies with practitioners and experts
®  Dr. Julia Leininger, German Institute of
Development and Sustainability (IDOS)
= Katja Grinfeld, Institute for Air Law, Space Law,
and Cyber Law at the University of Cologne
= Dr. Arne Sonnichsen, Institut flr qualifizierende
Innovationsforschung und -beratung (1QIB)
®m  Prof. Dr. Andreas Heinemann-Grider, CASSIS
5:30 p.m Debriefing
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Matthias Wachter

Managing Director at NewSpace Initiative, Federation of
German Industries (BDI)

Rise up! The Strategic Necessity of
Advancing the European Space Economy

Dear Dr. Fels, Enrico, thank you very much for the kind
introduction and the warm words. I'm feeling very
honored being here. Ladies and Gentlemen, when we
talk about security, competitiveness and strategic
capability, we must also talk about space. Space is no
longer a niche topic. Itis a central element of our
industrial strength, our security, our sovereignty and
our future.

I would like to thank the Center for Advanced Security,
Strategic and Integration Studies for hosting this
event and for having me. It's a pleasure to speak here
at CASSIS - one of the very few civilian university
institutions in Germany conducting social science and
security policy research on space. We need more
institutions like CASSIS. Universities are key in shaping
our thinking in space.

Why is this so relevant? Because the strategic dimen-
sion of space has shifted fundamentally over the past
two decades. During the Cold War, space was primar-
ily a state-dominated domain, symbolic of technolog-
ical and military power. Today, we are witnessing a
paradigm shift: space has become a competitive, con-
tested and commercialized domain. Because most
space technologies can serve both civilian and mili-
tary purposes, this development has far-reaching
implications for international security and strategic
stability.

“NewSpace", as we call it sometimes, stands for mov-

ing beyond familiar structures. It means acting fast,
trying new approaches and having the courage to
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take risks. Europe needs exactly this mindset if we
want to play a real role in global space activities and
not just watch from the sidelines. The big questions of
the future - security, digitalization, raw materials,
energy, climate — will not be decided on Earth alone.
They will also be decided in orbit. And thisis not a
futuristic scenario, it's happening right now. Space is
already one of the key strategic technologies and
fields. It strengthens our industries across all sectors
here on earth. It secures technological sovereignty,
opens new business models and creates economic
resilience in an increasingly unstable geopolitical
environment.

This is not a promise - it is economic fact. According
to the study "Aufholjagd im All" by Roland Berger and
the Federation of German Industries (BDI), the global
market for space-based infrastructure and services is
expected to quadruple by 2040 - from around 500
billion to 2 trillion euros. The study highlights the
enormous cross-sector potential of Space as well as
the challenges we must address.

Many people ask: do we not have other, more pressing
problems on Earth? Why should we invest so much
money in space? The answer is: yes, we must invest in
space. The Apollo Program shows why. In the 1960s, it
was government demand for cutting-edge technol-
ogy: smaller, faster and more reliable computers, that
unleashed an unprecedented wave of innovation in
the United States. This state-driven push created
enormous economic wealth and laid the foundation
for today's digital world.
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As the Roland Berger study points out, the American
innovation ecosystem, the close network of public
funding, research, venture capital and commercializa-
tion, can be traced directly back to Apollo and the cre-
ation of DARPA, the Defense Advanced Research Pro-
jects Agency. DARPA was founded to fund high-risk,
high-reward research and became the birthplace of
key technologies like the internet and modern microe-
lectronics. Without these two pillars, there would be
no Silicon Valley, no global technological leadership of
the U.S. economy. Apollo proved that bold goals
inspire nations, accelerate technological progress and
generate prosperity far beyond the space sector
itself.

And back to Europe: while the opportunities are grow-
ing, so is the gap between Europe and the United
States and China. We have to be honest about that.
This gap has consequences that go far beyond space.
Those who are not competitive in orbit will lose sov-
ereignty in key areas on Earth. This is why space is not
justan industrial policy issue. It is a security policy
issue. Itis a sovereignty issue. Europe has a strong
industrial base. We must secure this strength and
expand it strategically.

One example can be seen in Germany. At the BDI
Space Congress 2025 a couple of weeks ago, Defense
Minister Boris Pistorius announced that the federal
government will invest 35 billion euros in space capa-
bilities by 2030. This is a real game changer: 7 billion
euros per year - the same as the annual space budget
of the European Space Agency. This decisionis a
substantial strategic commitment and sends a clear
message: space is not “nice to have" - it is strategically
essential.

This strategic reorientation is not happening in isola-
tion. Around the world, governments are massively
increasing their defense-related space budgets. In the
United States and in Israel, space has long been a core
element of defense. NATO has officially declared
space the fifth operational domain, alongside land, air,
sea and cyber. In November this year, the ESA Ministe-
rial Council in Bremen will decide on the future of
Europe in space. Europe must step up and commit the
necessary level of funding for the next three years. If
we act decisively now, we can increase our market
share and strengthen Europe's role in the global
Space economy.
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"Why is this so relevant? Because the strategic
dimension of space has shifted fundamentally
over the past two decades. During the Cold
War, space was primarily a state-dominated
domain, symbolic of technological and military
power. Today, we are witnessing a paradigm
shift: space has become a competitive,
contested and commercialized domain.
Because most space technologies can serve
both civilian and military purposes, this
development has far-reaching implications for
international security and strategic stability."
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But - and history shows this clearly — money alone
will not get us there. Capital is necessary, but without
the right framework it will not have real impact.
Europe's Space ecosystem has grown in recent years
because there was room to act - especially here in
Germany, where we have a very dynamic New Space
industry. Too much regulation would slow this down.
New regulations bring more costs, more bureaucracy,
more uncertainty, so we need to be very wise in
undertaking that. Bureaucracy hits start-ups and
small and medium-sized enterprises the hardest, the
very actors driving innovation.

The planned EU legislation, the so-called EU Space
Act, raises concerns. The EU has no clear legal com-
petence. A one-size-fits-all approach ignores national
strengths and needs. And it risks repeating the mis-
takes of the Al Act. Too much regulation at the wrong
time. We need an environment that supports innova-
tion, not blocks it. Public institutions should not try to
do everything themselves. They should act as anchor
customers. Contracts are the most efficient way to
promote innovation. They create markets, secure
demand and attract additional private investment.
Thatis very important. This is not a theory.

Other countries are showing us how it works in practice.
The United States uses dual sourcing — competition,
not dependency. Israel uses government contracts to
drive defense innovation. Ukraine created Bravel —
an agile innovation platform connecting industry,
research and security institutions. We also see prom-
ising initiatives in Europe: the European Launcher
Challenge, the Flight Ticket Initiative, the Space Inno-
vation Hub in Germany. These initiatives show what is
possible when policy, industry and research work
together. But we must be brave enough to turn pilot
projects into real industrial policy.

And we should not forget: space is critical infrastruc-
ture. The cyberattack on Viasat on 24 February 2022
one hour before the Russian attack on Ukraine was a
warning. Without satellites there is no secure com-
munication, no intelligence, no navigation. Without
space there is no operational capability on earth. Space
capabilities are, again, no longer “nice to have", they
are essential elements of national and allied defense.

This is why investment decisions are not only about
technological progress, but about security, resilience
and strategic deterrence. The loss of European access
to space after the end of Ariane 5 was a strategic
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shock. One year without launch capacity and the reli-
ance on the Russian Soyuz rockets. This must never
happen again. Let me be clear: If Europe wants to be
taken seriously as a security actor, it must be able to
guarantee its own access to orbit. | am therefore very
happy that Europe is back with a new Ariane 6 rocket.
Responsive Space - the ability to launch quickly and
flexibly - must become a central European goal.

History teaches us a clear lesson: large budgets alone
do not guarantee good outcomes. Especially in times
of rapid expansion, poor investment decisions can
have long-term negative consequences. To fully lev-
erage this innovation potential, the state must act as
a strategic investor. Public funds should be used to
build agile ecosystems between industry, established
companies, start-ups, SMEs and research institutions.
This is how private investment can be mobilized.
Competitive procurement processes, targeted dual-
use promation and early demonstration missions can
accelerate technology transfer between defense and
civilian sectors. Every euro invested in this way
strengthens both security and Europe's technological
sovereignty. In short: investing in space means
investing in security, innovation and prosperity.

This is also why the upcoming ESA Ministerial Council
is more than a technical meeting. It is a strategic
moment for Europe. The decisions made there will
shape the competitive landscape for years to come. If
Europe wants to remain relevant, it must make bold
decisions — on funding, on industrial policy and on
regulatory frameworks that enable growth. Fran-
co-German cooperation will be critical in this regard.

When we talk about “NewSpace", we are talking about
enabling, not restricting. About creating rooms to act,
not closing it down. Europe must not regulate away
its own competitiveness. We must target public fund-
ing where it creates innovation. We must modernize
procurement — faster, more open and more competi-
tive. We must align defense and industrial strategy to
create sustainable technological leadership.

Ladies and Gentlemen, Europe must rise up to this
strategic challenge. We must create freedom, not
limit it. We must create incentives, not obstacles. And
we must rise up together as Europe — and seize this
strategic opportunity. Because those who master
space will shape the future.

Thank you very much.
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Major General Michael Traut

Commander of the Space Command of the German Federal Armed Forces

Space as an Indispensable Ecosystem

for Sustaining Security

| was asked to deliver a keynote on that scientific and
academic topic, space as an indispensable ecosystem
for sustaining security. But since there are so many
well-known faces in this room and so many people
working on the space domain in different ways, I'm
pretty sure that this won't be the end of the discus-
sion. Well, thank you, Dr. Fels and CASSIS, of course,
for having invited me again after having heard other
speeches from me. So you're still inviting me. That's
something | really like.

And your forum reminds us that in our century, secu-
rity is no longer defined solely by the classic military
domains land, sea, air and the virtual one, cyber, but
stability of the space above us. What does that actu-
ally mean? So our Minister of Defense has delivered a
speech a little more than one month ago. Some peo-
ple of you were present in this room. | was as well,
and | felt actually to allow me those personal
remarks, | felt like a young boy experiencing Christ-
mas, Easter and birthday at one time. And the young
boy who got the things he was wishing for for many
years got those things at least promised to be real-
ized in the near future.

However, the minister told us as well that Russia and
China are our immediate neighbors. The minister told
us that threats are present. And he told us that Ger-
many, let's say, finally realized how important the
space domain is for our security, our stability, our
prosperity and not only for our scientific and aca-
demic development.
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I would say that Germany has a long time underesti-
mated that importance of space for our security. And
we perceived, we used to perceive, | have, | now can
say, we used to perceive space as a more, as a scien-
tific and academic hobby rather than a necessity for
our national security. So space is not distant. Space is
decisive. Everything that sustains our society, energy,
navigation, communication, you know all about that,
relies on orbital infrastructure. So space has become
the invisible backbone. Well, if you look up there in the
sky, you see many satellites flying, so it's not quite
invisible anymore. So there are many visible traces of
our space activities. But space has become the back-
bone of our global stability.

Space was once primarily a scientific frontier. Now it's
the nervous system of our economies and the com-
mand layer for our defense. In short, we all rely on
space. Our modern societies rest on orbital infra-
structure. For decades, this was kind of exclusive,
state-driven, and linear because of the global compe-
tition between two superpowers. Today, space has
evolved into a complex ecosystem, [and now | hit my
first buzzword here, ecosystem] of states, industries,
research institutions and international organizations.
Each element depends on the others. Decisions made
in space shape security, economy and diplomacy on
Earth. When we speak about sustaining security, we
are speaking about sustaining the ecosystem that
makes security possible. So, we need to consider
space as a shared responsibility.
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Let me go a little bit into space. Welcome to space. So
many objects in space. And the headline, sometimes
we miss out the headline, but it's in every of my pres-
entations. Space is a unique strategic arena. It has
always been, at least since Sputnik 1. You all know
about that history. Sputnik Twasn't only the demon-
stration of the superiority of Soviet technology. Sput-
nik 1was a clear message to the United States saying:
“Well, we are not only able to shoot something into
the orbit, we are able to reach Los Angeles in 20 min-
utes with something which is potentially very weird."

Spaceis an ecosystem, and it's complex. That's a new
reality. So, | would like to share some thoughts on
complexity. It's not complicated, it's complex. The

way we think about space has fundamentally changed.

It's no longer a distant domain where few nations
pursue prestige. It has become a living ecosystem
where every orbit, every signal and every actor are
connected. They can't evade. Space is global. No
boundaries. And the only laws which apply are the
laws of Isaac Newton and Johannes Kepler and you
can't betray them. That's impossible.

In the early decades of spaceflight, access to orbit
was limited to a handful of state programs. It was
about exploration, demonstration and, of course,
deterrence right from the outset. Those days are
gone, but not completely. So, we still have the deter-
rence issue in space. However, the environment has
changed dramatically. Today, space is crowded. Space
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is commercial. Space is contested, shaped by hun-
dreds of actors and tens of thousands of satellites
and hundreds or even millions of pieces of space
debris, which is human-made. Humanity took only
about 60 years to pollute space like it is today. The
success of human innovation has created a web of
interdependence. What happens in one orbit can have
cascading effects across other orbits, across eco-
nomic sectors, across state borders and that doesn't
only apply for the good old Kessler effect you all know
about, but for the functionality of orbital systems, of
orbital constellations.

One single example. Russia has declared this July —
Moscow times on the 17th of July - that Russia per-
ceives everything which is done by a space-based
service in support of Ukraine is considered to be a
legitimate target for Russian electromagnetic war-
fare measures. So that's something which could
affect civilian and commercial actors who, as we
know, deliver some services as well to Ukraine in the
core of their business. You may say that's only an eco-
nomical thing, but you already feel that this has an
impact on defense and security questions.

So, since space is so interlinked and space is a net-
work and a web of complex interaction, we should try
not to manage that complexity — | don't think that it's
possible - but to embrace that complexity. So how to
manage complexity? | think that's an own sector of
scientific research which has nothing to do with space
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from the outset. However, | think the conclusion might
be we should embrace that complexity rather than
trying to reduce it or even to manage it. | don't think
that this is impossible.

Well, a few words about complexity to make it even
more complex. Civil, commercial and defense lines do
not longer apply by themselves as stovepipes. Rather,
they blur into each other. A cyber attack on a com-
mercial satellite — and we know all the examples -
can have national security implications. A single piece
of debris, which we might even not have detected
before, can trigger international tension because of
accusations that somebody would have destroyed a
satellite. A disruption in orbit can paralyze financial
markets or humanitarian response.

Space has so moved from being a strategic enabler to
being a strategic nexus. Managing just such an eco-
system requires a system mindset and the under-
standing of linkages, interdependencies and depend-
encies, of course. And that's the question for all of us
in our different realms of research, of development,
of action. Try to embrace that complexity. And, of
course, it's on the run. It's not stable. Space is devel-
oping so, let's say, dynamically, that we need to even
keep up with the development.

Security. Well, some of you are of German mother
tongue. You know that we have a deficiency in our
German language, that we somehow mix up two
terms in one word, which means the German word,
the German term of Sicherheit. So, | will expand on
both sides, on security and safety. Security is the
strategic backbone of sovereignty.

Let me begin with the first and most fundamental
dimension. That is security. Because without security,
every other aspiration remains fragile. Space under-
pins everything sovereignty depends on: communica-
tion, navigation, reconnaissance, Earth observation,
command and control, early warning, all those mili-
tary functions serving security depend on space-
based services. The ability to act securely in space is
inseparable from the ability to act securely on Earth.
Space is no longer only in support. It's a strategic
backbone of sovereignty.
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Yet, security must not be mistaken for dominance.
Some people talk about space superiority. Nobody's
talking about space dominance, hopefully, because
dominance actually means that there is only one actor
left. And | think the complexity issue already orders or
determines us to allow a hopefully peaceful, let's say,
interaction between powerful actors.

Space is about resilience, awareness and assured
access. The goal is actually not to weaponize orbits
but to stabilize them. Our goal is to ensure that no
actor can threaten the data, the services and prod-
ucts on which our societies rely. And if you look at
other societies of potential adversaries, more or less,
well, there are societies who perhaps may be less
reliant on space-based services, but advanced socie-
ties are for sure and the Chinese society is as well. So
there might be some commonality of interest as well.
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So, defending space means defending the enablers of
peace. Germany approaches the space security
through cooperation, not through confrontation. And |
just can echo, | did an interview with a young British
journalist this morning, and | just echoed the quotes
we all heard this year, lastly at the Space Symposium
in Colorado Springs, where General Saltzman and

"Our common goal has to be to keep the orbital
environment predictable, transparent and safe.
When safety keeps us secure today, it's
sustainability that keeps us secure tomorrow.
Sustainability in space, right? That sounds like
an environmental science seminar right now,
not a military person speaking to you."
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General Whiting, the chief of the Space Force, the U.S.
Space Force and the commander of the U.S. Space
Command, both said “space is a team sport.” Nobody
can tackle, no actor, regardless of the size, can tackle
space alone. So, it's a strong interest for all of us to be
in the strongest team. | would say the Bayern Munich
of space.

That's something, well, | have to say, | don't really like
hegemony in the German football league. However, in
space and in terms of securing our security in space, |
would like to belong to the Bayern Munich team in
space. And the strongest team in space, actually, and |
underline the word team, actually. So, if a team plays
a single player, the team will always win because of
its diversity, because of team play, because of the
synergies you get out of a team. And therefore, | only
can underline the quotes of General Saltzman and
Whiting. Space is a team sport.

So, within the Combined Space Operations Initiative
and the Operation Olympic Defender, which Germany
joined about a year ago and, of course, within our
defense alliance, NATO and, of course, within the
European Union, we contribute to shared resilience.
We, Germany, we contribute to building situational
awareness, coordinating responses and fostering
transparency. We work hand-in-hand with allies, civil
agencies, industry and science. And security in space
is not about preparing for conflict. It's about prevent-
ing it from ever reaching the orbit.

Let's talk a little bit about safety. Safety is about
operational integrity and responsible conduct. If
security is the backbone of sovereignty, then safety is
the discipline that keeps this backbone upright. It is
about how we operate, how we behave and how we
build trust in one of the most congested environment
humanity has ever managed to create in only a couple
of decades. Space is not empty, as you know, and the
debris problem and the, let's say, traffic management
problem is increasing by enormous rates. Every orbit
is a shared resource. Every maneuver carries a risk.
Every actor shares, therefore, a responsibility for his
actions.
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Safety is not only a technical checklist — it must be
and it should be a behavioral norm. It begins with
transparency, sharing orbital data, notifying others
about maneuvers. It depends on coordination among
civil, commercial and military operators. It succeeds
through trust. Trust and confidence. Knowing that
actions in orbit are visible and explainable and every-
body who represents a space-faring actor should be
conscious of that obligation.

Responsible behavior in orbit is the first line of safety
in space. Operational safety is also a policy matter,
and | think that we have, as a humanity, we have some
steps to doin bringing forward responsible behavior
in space. If | look back at the open-ended working
group of the United Nations on responsible behavior
in space and about the results, | think we can agree
that we do have some steps to do in advance.

Collisions or interference can escalate tensions as
quickly as any terrestrial incident, and | would argue
even quicker. This could happen in a couple of hours.
And again, Russia and China are our immediate neigh-
bors. Russian and China's satellites are overflying us,
and we are overflying Russia and China with our sat-
ellites, and those satellites meet on a regular basis up
there in orbit. And if something happens, there's a big,
big necessity of transparency. Our common goal has
to be to keep the orbital environment predictable,
transparent and safe.

When safety keeps us secure today, it's sustainability
that keeps us secure tomorrow. Sustainability in
space, right? That sounds like an environmental sci-
ence seminar right now, not a military person speak-
ing to you. But believe me, I'm a strong fan of keeping
up sustainability in space. | don't want Kessler's effect
ever to happen. Sustainability is foresight, ensuring
that our decisions today expand, not limit tomorrow's
option. Sustainability is a long-term security function
rooted in knowledge, governance and ethics.
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Sustainable space depends on sustained knowledge.
It's built in laboratories and universities like CASSIS in
Bonn, and discoveries made there enable safer opera-
tions and smarter architectures. With that science, it's
not separated from security, of course. It's all inter-
linked: sustainability, safety and security. It is utmost
important that we try to make space sustainable as
well, and that knowledge is the currency of sustaina-
bility.

Building on that, it is innovation which turns then
those aspirations into action. On-orbit servicing,
active debris removal, in-space manufacturing are all
parts for architectures of a responsible space actor
and a responsible space power. Europe and Germany
in particular have the talent and the moral imperative
to lead that. Sustainability is not a cost to be managed
- it's an investment in our future. Of course, sustaina-
bility, as always - like we successfully managed for
the open seas and our atmosphere - true sustainabil-
ity needs rules and institutions. Governance is not a
constraint, it's a precondition for sustainability. In that
case, for sustainability, for the sake of sustainability,
we must sanction our frameworks.

Last, a couple of words on economy before you made
it, actually. The fourth dimension of the whole space
complex ecosystem is economy, to my mind. Bill Clin-
ton used to say, "It's the economy, stupid.” That
applies to space as well. The bridge between innova-
tion and sovereignty; more than 75% of all space
infrastructure is by today commercial. You all know
about the studies on the development of this com-
mercial space market by the next couple of years or
the next decades.

The health of the space economy determines our abil-
ity to act, deter and recover. My personal vision, actu-
ally, is  added something to my wish list because
some wishes are already fulfilled. | added something
to my wish list. It's a self-sustaining space economy in
Europe where we get away from medieval manufac-
turing of satellites into serious production, into a sta-
ble space economy where innovation takes place by
the economy, by commercial actors and innovators
because that's always quicker than state-driven inno-
vation. Secondly, we do have those spinoffs for
safety, security and defense because this lies in the
interest of the economical, of the commercial actors
as well. Sustaining a health space economy requires
predictable rules, reliable investments and protec-
tions against hostile acquisition.
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"l don't want Kessler's effect
ever to happen. Sustainability
is foresight, ensuring that our
decisions today expand, not
limit tomorrow's option.
Sustainability is a long-term
security function rooted in
knowledge, governance and
ethics."
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At the same time, those boundaries between public
and private, civil and defense are more and more
porous and blurring. Public-private cooperation or
even defense-commercial cooperation is no longer
optional. I think I've been talking about that for quite a
while as well.

\We need to work together with space industry and
commercial actors when we want to make space safe,
secure and sustainable in a completely different way
than we did that in the other domains. The common
goal must be not to dominate markets; it's to lead
through excellence, partnership and trust, because,
first of all, the market is big enough to serve a number
of actors. Secondly, monopolies never survive, so
there's always room for more than one actor or more
than one commercial provider.

Let me come to my conclusion. Germany's future in
space - from a military perspective, of course - |
would underline that from dependency to design.
These four dimensions — complexity, security, safety
and sustainability — form the ecosystems that our
society, our industry and our statehood should under-
line, but it doesn't organize itself. It needs some direc-
tion. It needs some design. It needs, of course, some
discipline. Germany has both the responsibility and
the capability to lead, not by dominance, but by coher-
ence, credibility and partnership.

We want to shape rules. We want to help to shape
standards, to create standards and, of course, we
want to make space safe, sustainable and secure. For
too long, Europe, perhaps, and including Germany, we
have relied on third parties and external providers.
It's time to move from that dependency to design, to
play a significant role in the future design, how we
want to work, how we want to operate in space and
for space.

And that strategic sovereignty begins, of course, not
only with strategic design, but with reasonable
investment — and, well, you all have noted our Minis-
ter's speech. And it's not only the Minister of Defense.
We do have a Ministry of Research, Technology and
Space in Germany right now, as you perfectly know,
and, of course, there will be some investments on our
research and technology branch as well.

Our investments are coming back to the military side

of the house, for example, in space situational aware-
ness, satellite communication, earth observation,
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reconnaissance, dual use technologies and, of course
- and that's my last wish, actually. Nobody goes to
the arena with a shield if you were a Roman gladiator,
you know all that. — So, active space capabilities, not
necessarily to use them, but to show them, to be able,
to have them, will make us a credible and a serious
partner for our team.

Well, at the end, if you look at the whole future in
space, | think we can be optimistic. Of course, invest-
ments are expensive, and you have been discussing
about the budgetary situation of Germany in the com-
ing future, and perhaps there is no way out. Space is a,
let's say for us, an emerging market, and we need to
pick the chance to work as ourselves into that emerg-
ing market and, let's say, create some prosperity and
wealth by that emerging market.

"We want to shape rules. We want
to help to shape standards, to create
standards and, of course, we want
to make space safe, sustainable and
secure."
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Germany has been quite good at high tech in the last
couple of decades. And why is that, that | met two
German engineers at the launch site 39A in Cape
Canaveral a couple of years ago. These were two car
production engineers of the German automotive
industries, hired by SpaceX. Imagine why. Because
they know how to do production, serious production.
They knew how to do high quality products. They knew
how to work in a complex, in a competitive environment.
And that's something we are pretty good at in Ger-
many. We have been pretty good at, and we should
transport that into a sustainable space industry.

Ladies and gentlemen, I've spoken of space not as a
theater of competition, but as an ecosystem of inter-
dependence. Well, it's of course complex, and it will
stay complex, butit's indispensable that we face that
complexity, and we try to embrace, not to manage.
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QOur ambition is simple. As Germans, to be a nation
whose presence in space adds stability to Earth.
Space is the mirror of our collective maturity. How we
behave in orbit reflects who we are as nations. We
choose competition and distrust or foresight and
cooperation. | would rather take the latter.

The path we choose will decide whether space
remains a source of stability or becomes a symptom
of instability, and that's something we cannot want. If
we treat space as shared ecosystem, it will sustain
security. If we treat it just as a battlefield, we will all
lose altitude. Our task, therefore, is clear, to move
from dependency to design, from fragmentation to
foresight and from competition to shared and co-re-
sponsibility. Thank you very much. | hope | kept you
awake.
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Dr. Gerald Braun

Head of Department at the German Space Agency at the German Aerospace
Center and civilian head of the interdepartmental Space Situation Center

Ensuring Governance and Governability
of a Sustainable Space in an Age of Astropolitik

Dear ladies and gentlemen, dear Mr. Fels, | have the
pleasure to give you a keynote to the next panel,
“Ensuring Governance and Governability of a Sustain-
able Space in an Age of Astropolitik." First, | want to
thank you for the kind invitation and the opportunity
to deliver this keynote address on an important topic.

“Ensuring Governance and Governability of a Sustain-
able Space in the Age of Astropolitik” is for me a com-
pletely new issue because I'm an operational manager.
But nevertheless, | will try to move up to this political
level and give you some of my insights on the issue.

As already mentioned, we are now at a decisive point
in human history, a point at which space is no longer
just a domain of science and research, as we heard,
but is also increasingly becoming a theater of politi-
cal, economic and strategic interests. In this area,
which has been appropriately described as astropoli-
tics, we have to ask ourselves how can we ensure the
sustainable use of space? And how do we ensure that
the necessity or the necessary rules are not only
established, but also respected?

Before we discuss the possibility of a sustainable
governance system in space, we should first define
the term sustainability in this context and explain the
fundamental characteristics of human space utiliza-
tion. In this context, sustainability means preserving
the utilization of space for current and future genera-
tions. This is particularly noteworthy because the
infrastructure in space is exposed to both natural
physical influences and human impacts. There are
currently around 15,000 satellites in orbit, of which
approximately 12,500 are active. These 15,000 satel-
lites in orbit are exposed to both natural physics and
the human influences.
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One of the most important of these natural physicsin
space is space weather. Strong radiation bursts and
coronal mass injections from the sun can affect, dis-
rupt, or damage ground, air and space infrastructure.
Communication connections to satellites and GNSS
signals are especially vulnerable. For example, space
weather can disrupt Galileo signals to such an extent
that precise positioning becomes impossible, leading
to limitations for most applications.

In addition, satellite orbits themselves can be directly
disrupted. A very prominent example of the influence
of space weather on satellite infrastructure occurred
in January 2022.

A large coronal mass ejection resulted in the loss of
38 SpaceX satellites. In addition to the natural influ-
ences already mentioned, humans also influence their
own space infrastructure through behavior. Of par-
ticular concern in this regard is space debris, frag-
ments of satellites, launch systems that continue to
orbit the Earth long after their mission has ended.

In addition to the approximately 15,000 satellites in
orbit, around 40,000 objects known as space debris
are regularly tracked in space. According to ESA mod-
els, there are around 1.2 million objects measuring
Tcentimeter to 10 centimeters and around 140 million
objects measuring T millimeter to T centimeter in
space. Imagine an object of a centimeter size which
impacts a satellite as the same result as you would
put a hand grenade into the satellite.
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Given this enormous amount of space debris, it will
come as no surprise to you that proximity warnings
are part of everyday business for satellite operators.
Just to give you a figure, automatically produced
proximity warnings for a satellite in a 520 to 40 kilo-
meter orbit, which is not so much congested, are
around 20,000 a year. These proximities will be oper-
ated then automatically, mostly reduced to zero from
point of view of a collision risk, but nevertheless that
shows how demanding also space situational aware-
ness at the end is.

In the best case scenario, it will not be necessary to
avoid space debris if further analysis and observation
reduce the risk of collision below a critical threshold.
In addition to the larger pieces of space debris that
are regularly tracked, small undetected pieces can
pose a major threat to satellites. For example, on
August 23rd, 2016, a solar panel of the European
Earth Observation Satellite Center 1A was likely
struck by a small piece of space debris causing a par-
tial damage in the solar array.

It was immediately after launch that that happened.
Due to the increasing importance of space for both
civilian and military actors, it can be assumed that the
amount of space debris will increase in the coming
years. Space is therefore becoming crowded.

I don't need to explain to this expert audience what an
increased amount of space debris means for human
use of space in the context of a threatening Kessler
Syndrome like General mentioned before. It is obvious
that space infrastructure is a vulnerable infrastruc-

"We are also clearly committed to international
law with regard to the use of space resources
such as those on the moon. Furthermore, we
should ensure that the extraction of space
resources will be conducted in accordance with
international law."
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ture, both from natural and human-made influences.
Itis therefore important to mention that a sustainable
governance system in space can only exist in the long
term if the space infrastructure is resilient.

In this context, resilience means that space infra-
structure is designed to withstand natural and human
impacts, not to interchange resilience and redun-
dancy. As just pointed out, it is already very challeng-
ing to build any kind of infrastructure in space. Creating
an organizational framework full of rules that can
prove itself in the long term is even more challenging.

This is because space is no longer an untouched
vacuum. Itis anincreasingly congested area in which
nations, companies and actors of all kinds pursue
their interests. Without space, no modern nation in
the world can survive in a global competition,
whether civil or military, because a space-based
infrastructure forms a backbone of military imaging
capabilities, navigation systems and communication
infrastructure.

As you all know, the race for space resources has
already begun. Even in space, there are strategic
heights that are limited in number but desired by
many and therefore hold a great deal of potential for
conflict. Just consider, for example, satellite frequen-
cies or strategic slots in geostationary orbit.

The days when space was an exclusively peaceful
place are surely coming to an end. Just to give you a
very brief insight, when we started with SSA in Ger-
many, it was all clear that the 700 kilometer sun-syn-
chronous orbits were the most congested orbits. At
that time already, existed international not rules but
agreements to try to de-orbit satellites from the 700
kilometer orbits down to the 500 kilometer orbits.

53



Keynotes

54

Nowadays, we see that the most military imaging
capabilities are there on the 500 kilometer orbits,
and what goes up must come down after years and
decades, and it will all pass these orbits, which are
extremely interesting and important for our defense
activities. A few years ago, some might have dis-
missed this as military theoretic, but today, most of us
understand that it reflects the reality we are facing.
We must ask ourselves, how can we ensure that
international space law continues to be respected and
what capabilities are needed to safeguard the peace-
ful use of space for economic and scientific purposes
in an increasingly adverse geopolitical context? That
is the pressing question of our time.

As you all know, the most important legal agreement
governing the use of outer space is the United Nations
Outer Space Treaty of 1967. According to this treaty,
there are no national territories in outer space. Instead,
the principle of free use of outer space is applied.

Outer space is therefore not a legal vacuum as it is
sometimes portrayed. There is a binding legal frame-
work based on this treaty and its supplementary
agreements supported by United Nations resolutions
and guidelines and embedded in existing international
law. This is above all the UN Charter which enshrines
general prohibition of the use of force as a foundation
of our modern international order.

"Space traffic coordination is the first
step towards preventing accidents in
space.”

When new activities arise for which no clear rules
exist yet, this legal framework must, of course, be
further developed. However, the existing foundation
should by no means be called into question. It still
serves us very well.

We are also clearly committed to international law
with regard to the use of space resources such as
those on the moon. Furthermore, we should ensure
that the extraction of space resources will be con-
ducted in accordance with international law. We do
not want the moon and other celestial bodies to be
subject to the first come, first served principle.




We want the exploitation of the moon to be based on
international law. Space should be open to all states
as an international common. This also includes free
access to all regions and celestial bodies.

Ladies and gentlemen, how can we further develop
our legal framework in these times of geopolitical
tension? It is important to mention at this point that
compared to the 1967 Outer Space Treaty, any further
development of our legal framework today must take
into account our complex multipolar order. In 1967
geopolitics, especially in space, was almost exclu-
sively determined by the two superpowers, the US
and the Soviet Union. In comparison today we are
talking about a multipolar world order.

In addition to the US and Russia, China, India and sev-
eral European countries have joined the field of space
exploration as ambitious space-faring nations. Fur-
thermore, space is no longer exclusively a state
domain. Private companies such as SpaceX, Blue Ori-
gin and Amazon are now relevant players.

So how can we ensure that space is used peacefully,
fairly, and sustainably in these geopolitical challeng-
ing times? To answer this question, it is worth taking a
look at the past and at the proven international legal
systems, in particular the United Nations Convention
on the Law of the Sea, or UNCLOS for short. Over dec-
ades, UNCLOS has created a comprehensive and bind-
ing legal system for the world's oceans. It defines the
sovereign rights of coastal states, regulates freedom
of the seas for other states and establishes a clear
framework for the use of maritime resources.

Above all, UNCLOS is based on the principle that the
oceans are not the property of individual states, but a
common heritage of humanity that must be used
responsibly and preserved for future generations.
These principles and structures provide a blueprint
for how we could better regulate space as a global
resource. After all, space, like the deep sea, is not the
territory of any single state, but a shared, boundless
environment.
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"So how can we ensure that space is
used peacefully, fairly, and sustainably
in these geopolitical challenging times?"

The basic framework of space law under international
law embodied in the 1967 Outer Space Treaty has
already established fundamental principles. The pro-
hibition of national appropriation, the obligation to
use space for peaceful purposes and the promotion of
international cooperation. While the 1967 Treaty
established the fundamental principles of interna-
tional space law, including the prohibition of national
appropriation, the peaceful use of outer space and
international cooperation, it did not create a detailed
and comprehensive regime to govern today's complex
issues such as liability, environmental protection and
safety.

A particularly urgent and growing issue in space law
is the regulation of space traffic. With the rapid
increase in satellites, spacecraft and space debris, the
risk of collision and interference is rising significantly.
Unlike in the maritime sector, where shipping rules
and traffic monitoring have long been established,
there are currently no globally binding standards or
coordination mechanisms for controlling space traffic.

In this regard, there is sometimes a discussion about
space traffic coordination and sometimes about
space traffic management. However, these two space
traffic concepts do not necessarily stand in conflict
with each other. Space traffic coordination is the first
step towards preventing accidents in space.

A management or administrative approach looks at
the bigger picture, perhaps the second step and
assumes that preserving space requires more than
just avoiding collisions through coordination. Space
traffic management also addresses the issue of how
all states and interested parties can be given equal
access to space without overburdening the space
environment and, in the medium term, making it usa-
ble only at high costs for a small military or economic
elite. Germany is therefore promoting a comprehen-
sive approach, both in Europe and at the international
level that includes initial steps towards space traffic
coordination, but could also pave the way for long-
term management.
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A fundamental prerequisite for sustainable regulation
of space traffic is the availability of technical capacities
to independently observe and analyze space traffic.
That is why we are expanding the Space Situational
Awareness Center and investing in national space sit-
uational awareness capabilities. After all, only those
who have independent information can make sover-
eign decisions.

In addition to the technical dimension of space traffic,
the operational dimension is no less important. There
are many issues to be clarified with our numerous
international partners. That is why we need a global
dialogue on questions such as the following.

What data formats do we use? Which communication
channels? What criteria do we use to assess close
approaches? On the basis of which data do we decide
whether an avoidance maneuver is necessary? The
UN Committee on the Peaceful Use of Quter Space
recently set up a new expert group on this issue. Ger-
many will actively contribute to this discussion, par-
ticularly with the operational experience gained from
the German Space Situational Awareness Center.
Given the importance of space transportation, | would
be delighted if the panel following my keynote could
discuss one or two of the mentioned questions.

Dear audience, allow me to conclude with a small
personal note. We are all gathered here today with
very different backgrounds and professions. What
unites us is our enthusiasm for space.

I would therefore be delighted if you would all work
together within the scope of our capabilities to ensure
that space remains sustainably accessible for future
generations, for our children and grandchildren.
Thank you.
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"We are all gathered here today with very
different backgrounds and professions.

What unites us is our enthusiasm for space.

| would therefore be delighted if you would
all work together within the scope of our
capabilities to ensure that space remains
sustainably accessible for future generations,
for our children and grandchildren."

Bonn Future Lab on Strategic Foresight 2025



State Secretary at the Ministry of Economic Affairs, Industry, Climate Action and
Energy of the State of North Rhine-Westphalia

Europe's Future in Space

Dear Dr. Zein Al Din,
Dear Dr. Fels,
Dear Dr. Notzold,

Distinguished guests, ladies and gentlemen, Minister
Neubaur very much wanted to be with you today,
because the topic of your conference is really close to
her heart.

Unfortunately, due to prior commitments, she is una-
ble to attend in person. She has therefore asked me to
represent her here and to extend to you her warmest
greetings. She would also like me to assure you that
her commitment to this field remains as strong as
ever - and she looks forward to discuss with you on
other occassion.

1. Introduction - Europe at a Crossroads

The global space sector is currently undergoing a
profound transformation. New actors are entering
the field, commercial models are emerging, and
geopolitical tensions are reshaping the way nations
engage with space.

Today, space is no longer just about exploration. It is
about infrastructure, security, and data sovereignty.
The United States, China, and India are rapidly
expanding their space capabilities, combining public
investment with strong private entrepreneurship.

Europe, by contrast, possesses outstanding research
and technology but sometimes lacks the speed, the
focus, and the unity of purpose that others demon-
strate. Unfortunately, this is not the only case in
which the EU struggles.
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Paul Holler

This decade will determine whether Europe continues
as a reliable partner - or takes the decisive step to
become a true strategic leader in space. Europeis ata
crossroads.

It can no longer rely on traditional partnerships and
must find its own way.

The aim of my remarks today is to outline how
Europe's role can evolve, and how North Rhine-West-
phalia, as one of Europe's most dynamic regions, as
Europe’s heartbeat, can make a significant contribu-
tion as both a driver and a model for innovation.
Because this own way of Europe in this new uncertain
world should be used as a chance.

2. Europe’s Strategic Role in a Changing Space
Landscape

Space has become a vital domain for economic
strength and political sovereignty. It underpins navi-
gation, communication, Earth observation, climate
monitoring, and disaster management.

Yet Europe still depends heavily on non-European
systems such as GPS or Starlink - and that depend-
ency carries strategic risks and risks for our national
and european security. To safeguard our autonomy,
we must secure our own access to space, in both
launch capability and data infrastructure.

Our space assets face growing challenges: geopoliti-
calrivalries, technological dependencies, and increas-
ing congestion in orbit. To meet these challenges,
Europe needs a united vision that combines auton-
omy, sustainability, and cooperation.

Programs like IRIS? and GovSatCom are important
steps in this direction.

57



They aim to build secure, European-owned communi-
cation constellations that strengthen our sovereignty.
But to be effective, the ESA, the EU, and national
agencies must work hand in hand. Fragmentation
weakens us; coordination empowers us.

The challenge is not one of technology — Europe
already excels there — but of strategic determination.
Space policy is not just science policy. It is industrial,
digital, and security policy all at once.

That is why we need an ongoing dialogue between
governments, industry, research, and society.
Together we must address ethical and environmental
concerns, while keeping space open, safe, and sus-
tainable. Europe's ambition should not be driven
solely by competition, but by the desire to make its
voice heard - guided by responsibility, openness, and
cooperation.
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3. Germany and NRW in the European Context

Germany plays a leading role in European space pro-
grams — as an investor, a technology provider, and a
policy driver. And within Germany, North Rhine-West-
phalia occupies a truly unique position.

Cologne hosts the European Astronaut Centre of ESA,
where human spaceflight and astronaut training are
coordinated. Across Cologne, Aachen, and Bonn, sev-
eral DLR institutes conduct world-class research and
technology development. In Uedem, the Bundeswehr
Space Command oversees military space operations
and situational awareness - an increasingly important
field. At the same time, universities such as RWTH
Aachen, the University of Bonn, TH Koln, and the
Fraunhofer institutes form a strong academic foun-
dation.

The GovSatCom Hub currently being established in
Cologne-Porz, in collaboration with DLR, ESA, the fed-
eral government, and the state of NRW, will serve as a
key part of the European IRIS? program for secure
satellite and quantum communication.
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NRW's industrial base is equally impressive: over 80
companies in the region contribute to space projects,
providing technologies in digitalization, sensors,
materials, and advanced engineering. Many of them
are "hidden champions” - small in size but essential to
Europe's success in space.

Through initiatives such as the ESA Business Incuba-
tors in Aachen and Herten, and the HighTech.NRW
startup accelerator, the state actively supports start-
ups and hightech innovation. AeroSpace.NRW, acting
on behalf of our ministry, connects research, industry,
and strategic partners.

And since April 2025, our NRW Space Ambassador,
Professor Dr. Reinhold Ewald, has been further
strengthening visibility and cooperation across the
aerospace community.

Few regions in Europe bring together civil, defense,
and commercial dimensions of space activity as
effectively as NRW. This makes it an ideal ecosystem
for dual-use innovation and European collaboration.

4. NRW's Core Strengths and Capabilities

NRW's strengths lie in its technological excellence
and its ability to connect disciplines. In materials sci-
ence, lightweight structures, robotics, propulsion
systems, automation, and digital twins, the region
sets high standards. Around Bonn, cutting-edge com-
munication technologies and cybersecurity expertise
further enhance this ecosystem.

A dense network of small and medium-sized enter-
prises — from the automotive, mechanical engineer-
ing, and electronics sectors — stands ready to apply
their expertise to space applications.

With ESA, DLR, and the Bundeswehr all present in the
region, NRW forms a "strategic triangle" that brings
together research, testing, and application.

The innovation scene is equally vibrant: start-ups are
working on satellite data, Al-based Earth observation,
and green propulsion technologies. Add to this the
excellent logistics, infrastructure, airports, and inter-
national connectivity — and it becomes clear why
NRW is one of Europe's best-prepared regions for the
new era of space industrialization.
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5. Opening Space to Non-Space Industries

The next wave of growth in the space sector will
come from cross-sectoral integration. Many compa-
nies in NRW already have the know-how needed for
space applications - even if they don't yet see them-
selves as part of the space economy.

Automotive suppliers, for example, bring precision
engineering and lightweight materials. Machinery and
robotics companies can enable automated satellite
production. IT and cybersecurity firms can ensure
secure data transfer and network management.

Our goal must be to lower entry barriers and open
clear pathways into the space supply chain. We can
achieve this through dedicated "Space Transfer Hubs"
for matchmaking and knowledge exchange, through
test and certification programs to prove the “space
readiness” of products and through targeted support
for dual-use innovation across civil and defense sectors.

In short: we want to help companies evolve - from
earth to orbit.

6. Policy Outlook and Recommendations

To make this vision a reality, Europe needs strategic
coordination. ESA, the EU, national, and regional
authorities must align their goals and define shared
priorities for space sovereignty. Civil and defense pro-
grams should be better coordinated to avoid duplica-
tion and strengthen Europe's capacity for action.

At the same time, we must foster innovation. Small
and medium-sized enterprises deserve strong sup-
port to enter the space value chain. Access to funding
for dual-use and crossover technologies must
become simpler and more predictable.

And private investment will only grow if programs are
stable, transparent, and long-term in nature.
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7. Europe’s Ethical and Strategic Responsibility

Europe's ambitions in space must reflect its core val-
ues: responsibility, cooperation, and sustainability.
We must act as stewards of a shared ressource -
ensuring that space remains a domain of peace and
collaboration. Transparency and trust should guide all
our actions.

We should actively promote international norms on
space debris, dual-use technologies, and ressource
exploitation - but in a way that avoids excessive regu-
lation and supports competitiveness. And we must
use space capabilities to advance the UN Sustainable
Development Goals, particularly in climate protection
and humanitarian response.

Ultimately, space is not only about technology or secu-
rity. It is about responsibility, solidarity, and foresight.

"NRW!'s strengths lie in its technological
excellence and its ability to connect disciplines.
In materials science, lightweight structures,
robotics, propulsion systems, automation, and
digital twins, the region sets high standards.
Around Bonn, cutting-edge communication
technologies and cybersecurity expertise
further enhance this ecosystem. ... With ESA,
DLR, and the Bundeswehr all present in the
region, NRW forms a “strategic triangle”

that brings together research, testing, and
application.”
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8. A Callfor European Unity and Vision

The coming decade will decide whether Europe is a
rulemaker or a rule-taker in space. To shape our own
destiny, we must act with courage - the courage to
invest in launch capabilities and infrastructure, the
courage to collaborate across borders and disciplines,
and the courage to lead by example — technologically,
ethically, and politically.

North Rhine-Westphalia stands ready to contribute
as an innovation hub, as a bridge between industry
and science, and as a trusted partner in building
Europe's future in space.
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9. Conclusion - Shaping Europe's Future in Space

Europe's future in space will be defined by the choices
we make today - by our collaborations, and by our
convictions. We must ensure that this future is sus-
tainable, sovereign, and guided by solidarity.

Regions like North Rhine-Westphalia enable Europe
to reach for the stars responsibly, and for the benefit
of our planet and future generations.

Thank you very much for your attention. | now look
forward to your questions and to our discussion.
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Prof. Dr. Dr. h.c. Dr. h.c. Stephan Hobe

Director of the Institute for Air Law, Space Law and Cyber Law
at the University of Cologne

The Safety, Security

and Sustainability of Space

We are only gradually becoming aware of the rele-
vance of space for humanity. First, there is the tre-
mendous scientific achievement, particularly on the
part of engineers, that made it possible to send
humans to the moon for the first time in 1969. Fifty
years later, priorities have shifted. On the one hand, a
large number of private individuals have joined the
conquest of space over the past 10 years or so. This
has gone so far that there is talk of transporting peo-
ple and materials through space, mining resources on
celestial bodies, experiencing weightlessness through
non-orbital flights, and finally experiencing the solar
system from a moon base or living on other planets in
our solar system. That is one side of the coin, and it
alone sets almost no limits to the imagination.

On the other hand, it is important to consider the mili-
tary aspect of space utilization. Here, too, there are
interesting new developments. Since the Second Gulf
War in 1991, there has been no armed conflict that has
not involved the use of space. The US Global Position-
ing System (GPS) was initially a purely military appli-
cation. Today, space plays an essential role for the
major space powers, the US, Russia, and China, but
also for India, Brazil, and Israel. The legally funda-
mental Outer Space Treaty of 1967 stipulates in Arti-
cle IV, paragraph 1, that neither weapons of mass
destruction nor nuclear weapons may be used in
space. Demilitarization goes even further on celestial
bodies themselves, where, according to Article IV,
paragraph 2 of the Outer Space Treaty, no weapons
may be stored. The fact that the US, under President
Trump, has established its own new branch of the
armed forces for space, the “Space Force," is a clear
sign of the increased military significance of space.
While the idea of defending the country was already
a goal under US President Reagan with his Strategic
Defense Initiative, but was ultimately not imple-
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mented for various reasons, considerations are once
again gaining the upper hand today that, in any case,
give space a prominent role in national defense. Like-
wise, Germany recently adopted its Space Safety and
Security Strategy that aims to “work with allies and
partners and, based on international law, identify
natural and man-made dangers and threats early on
and protect and defend shared space infrastructure
accordingly.”

This is also a facet of achieving sustainability in space.
Itis becoming increasingly clear that care must be
taken not only to use space in a variety of ways in the
present, but also to be able to do so in the long term.
However, it is now clear that more than 60 years of
space travel have left debris behind, especially in the
most heavily used orbits. In this respect, it is impor-
tant to make a strong commitment to the sustainable
use of space. It is known that around 130 million tiny
pieces of debris are scattered across the most heavily
used orbits, in addition to 36,500 objects larger than
10 cm and 1T million objects between 1and 10 cm in size
- objects large enough to render space objects such
as satellites inoperable. It is important to make the
currently non-legally binding “Space Debris Mitigation
Guidelines" effective by complying with them and to
strive to develop guidelines for the removal of space
debris from the most important orbits that the space
community can accept as a basis. Only then can the
future of human use of space be sustainably secured.

In conclusion, it can be said that significantly greater
use of space by civilian actors is to be expected in the
future, that space will also gain increasingly signifi-
cant military potential, and that humanity must make
greater efforts to ensure the sustainability of its use,
whereby existing contamination from space debris
must be minimized as much as possible.
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Dr. des. Marieluna Frank

Dr. Arne Sonnichsen

Scientific Advisors for Space Policy, Institut fur qualifizierende Innovationsforschung und -beratung (1Q1B)

Accompanying Change in the Orbits:
Rethinking Narratives, Sustainable Security and

Shared Responsibility

Few policy fields are undergoing transformation as
rapidly and as fundamentally as the orbital ecosys-
tem. The expansion of satellite constellations, the
increasing diversity of stakeholders, the geopolitical
reconfiguration of spacefaring alliances, and irrevers-
ible dependencies on orbital infrastructures are
reshaping how states, industries, and societies inter-
act with orbital space. This accelerating change raises
a central question: What do we need in order to guide
and govern this transformation responsibly? The dis-
cussions at the BFL offered core insights that illumi-
nate not only what kinds of capacities and capabilities
are required for a secure, safe, and sustainable orbital
future but also what “complementary capabilities” are
useful to effectively accompany change in the orbits.

1. A Different Way of Talking about Orbital and
Outer Space

First, there is the need to fundamentally rethink the
way how we speak about orbital and outer space.
Currently, established discourses are rather technical
and insular, being largely confined to the “space bub-
ble". However, considering its fundamental signifi-
cance for modern societies, orbital space cannot
remain the domain of engineers, defence planners or
commercial actors alone but requires participation
from the broader society. Social capital — meaningful
civilian participation, room for controversy and con-
testation, collective awareness, trust and shared
norms — matters just as much as financial investment.
More general formats that open the door for public
engagement as well as long-term investment in
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research, teaching and strategic communication are
needed. Ultimately, this would contribute to a sustain-
able competence building to encounter the current
skills shortage.

2. Recognizing the connection between ecological
sustainability and security

The connection between ecological sustainability

in the earth orbits and long-term security is more
central than security debates usually acknowledge.
Orbital infrastructures are often conceived solely as
projection surfaces of geopolitical rivalries: as poten-
tial targets that must be protected, defended, and
made resilient. Yet this focus is too narrow.

A credible long-term perspective on the orbital future
must acknowledge that orbital infrastructures oper-
ate within an environment with a limited carrying
capacity — an environment that can be degraded,
congested, or destabilised. Every new constellation,
every launch, and every fragment adds to the strain
on an already crowded ecosystem. Misuse or unregu-
lated activity does not merely increase technical risks;
it can also heighten geopolitical tensions. Protecting
infrastructure presupposes protecting its underlying
scaffold - the orbits themselves.

These orbits consist of a limited spatial resource
whose functionality can only be preserved if it is
managed sustainably from the outset. If this ecologi-
cal dimension is ignored, we risk sooner or later facing
an orbital "repair maintenance backlog": a growing
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need for remediation and clean-up that ultimately
threatens the technical, economic, and security-re-
lated usability of the earth orbits. Long-term security
in orbit is therefore inseparable from their ecological
condition. Sustainability is not a parallel goal to secu-
rity — itis one of its preconditions.

This perspective reframes security not as dominance,
but as coherence, coordination and partnership.
Effective orbital and space security, in this view, is
less about building superior capabilities and more
about safeguarding the long-term functionality of the
orbital environment itself. Such a mindset is crucial
for the preservation of both sovereignty and resil-
ience in the decades ahead, and deeply connected to
the purpose of strategic foresight: imagining and nar-
rating all possible futures, anticipating future pres-
sures, recognizing risks, and acting early enough to
shape the trajectory of systemic change.

3. Security Through Cooperation and Foresight
Seen in this light, sustainability and responsible be-
havior in the earth orbits are not optional add-ons but
long-term investments in security and stability. Orbital
sustainability is therefore not a parallel concern to
foresight; it is one of its core foundations and a pre-
requisite for any meaningful anticipation of the futures
of space governance, security, and cooperation.

With large-scale investment expected in the orbital
economy, we need more than technological momen-
tum and security-policy ambition — we need a clearly
articulated, long-term perspective for the mainte-
nance and protection of orbital infrastructures. Earth
orbits are not an infinitely available expanse but a
limited resource whose long-term usability depends
on responsible management, regulation and sustain-
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able governance. If Europe and Germany aspire to
build secure, high-performing and integrated orbital
and space infrastructures for the long run, their plan-
ning horizons must recognize that orbital infrastruc-
ture management requires not only financial invest-
ment but continuous maintenance, monitoring,
regulatory mechanisms and sustainable technical
standards - ensuring that systems are not only
launched but operated responsibly, replaced in an
orderly manner and ultimately removed at the end of
their lifetime.

Itis therefore desirable — and ultimately essential
from a security perspective - to avoid repeating in
earth orbits the mistakes that are proven so costly on
the ground. A realistic, future-oriented approach
must consider the entire lifecycle of orbital systems,
including deorbiting, traffic management and sustain-
able resource use. Only if we understand orbital infra-
structure as a long-term project can today's promised
billions truly translate into a robust, secure and stra-
tegically meaningful future in earth orbits.

4. Space Governance as a Complex System of
Shared Responsibility

Finally, the space community has to be aware of its
responsibility as space diplomats and multiplicators
of two dominant narratives in international space
politics: "Space as a battlefield” versus "Space as a
realm of human cooperation and exploration.” Pre-
venting the prevalence of the battlefield-narrative,
we need more space diplomacy, bridge-building
between competing narratives and discourses,
deeper transatlantic cooperation and innovative
forms of engagement that foster exchange and col-
laboration between stakeholders.

Public perception plays a decisive role here. The
majority of the population still views orbital and outer
space as a shared space of peaceful cooperation. Pre-
serving this perception requires inclusive governance
and mindful communication and language that culti-
vate transparency, trust, participation and shared
purpose.

The future of orbital and space governance must be
conceptualized as a framework of shared responsibil-
ity. Sustainability, diplomacy and cooperation are
essential strategic foundations for securing the
orbital environment — and with it, Europe's future in
orbital and outer space.
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Prof. Dr. Mai'a K. Davis Cross

Dean's Professor of Political Science, International Affairs, and Diplomacy
and Director of the Center for International Affairs & World Cultures
at Northeastern University Boston

Europe's Space Paradox: \Why Autonomy May
Strengthen Transatlantic Ties

Europe stands at a defining moment in its space tra-
jectory. In June 2025, the EU launched its Vision for the
European Space Economy - the first comprehensive
strategy to make Europe a global space leader by
2050." This vision represents a paradigm shift, treat-
ing space as a complete economic ecosystem encom-
passing orbital infrastructure, in-space resource utili-
zation, and even space mining. Alongside this, the
proposed EU Space Act aims to replace thirteen frag-
mented national regulations with harmonized legisla-
tion, creating, in effect, a single market for space
activities.”

At the same time, rhetoric about space militarization
has reached a fever pitch. US President Trump has
declared, "space is a war-fighting domain," and US
Space Force promotes the slogan, “Always the preda-
tor, never the prey."” Russia may be developing
nuclear weapons in orbit and China is getting closer to
achieving dual-use space technology that could
threaten space as a peaceful domain.

As the EU rapidly develops its space strategies for the
future, will its strategic autonomy weaken the trans-
atlantic relationship, or strengthen it? And are we
really heading toward so-called Space Race 2.0, or is
this actually an opportune moment?

| argue that Europe's evolving space architecture ena-
bles both independence and partnership simultane-
ously. And that the persistence of cooperation despite

1 https://defence-industry-space.ec.europa.eu/vision-europe-
an-space-economy_en

2 https://defence-industry-space.ec.europa.eu/eu-space-act_en

3 Mai'aK. Davis Cross, “Why we don't understand what a space race
means," OUP Blog, 17 December 2019.
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militaristic rhetoric reveals a deeper truth that policy-
makers ignore at their peril: space remains predomi-
nantly cooperative and treating it as inevitably con-
flictual risks making this a self-fulfilling prophecy.

Europe’s Institutional Architecture

Europe's dual institutional structure — ESA for science
and development alongside EUSPA for operations and
security — has been criticized as inefficient. But this
architecture actually enables the simultaneous pur-
suit of scientific cooperation and strategic independ-
ence, both crucial in a time of geopolitical turbulence.

ESA, founded in 1975 with an explicit commitment to
“exclusively peaceful purposes,” continues deep part-
nerships with NASA on the James Webb Space Tele-
scope, the Artemis Lunar Gateway, and Mars explora-
tion. The Gateway's HALO module, built jointly by ESA
contractors and Northrop Grumman, completed pri-
mary construction in 2024. ESA is providing the Ariane
6 launch vehicle (successfully tested July 2024), the
Orion service module, and Gateway habitation mod-
ules. With twenty-three member states, ESA devel-
ops Europe's space systems - from the Ariane 6
launcher to scientific missions exploring Mars, Mer-
cury, and beyond - while maintaining deep partner-
ships on the ISS and Artemis program. Over 231,000
Europeans now work in the space sector.*

4 Robert Schuman Foundation / European Parliament, "EU Space pol-
icy: an underestimated success,” Policy Paper 611,19 October 2021.
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Meanwhile, EUSPA, officially launched in May 2021
with an unprecedented budget of nearly €15 billion for
2021-2027, develops independent European opera-
tional capabilities. It oversees Galileo navigation ser-
vices, Copernicus earth observation applications, and
GOVSATCOM secure communications. Most signifi-
cantly, in December 2024, the Commission signed a
landmark €10.6 billion contract for IRIS? (Infrastruc-
ture for Resilience, Interconnectivity and Security by
Satellite). This multi-orbital constellation of 290 sat-
ellites represents Europe's third flagship space pro-
gram and will provide secure governmental commu-
nications beginning in 2030. As EU Commissioner
Andrius Kubilius stated at the signing: "We are under
threat. Our communications are under threat. We can-
not afford to be too dependent on countries or com-
panies from outside the European Union."”Yet, IRIS? is
explicitly designed to offer access and maintain inter-
operability globally, not to isolate Europe.

This dual structure combined with increased space
capability makes the EU a more valuable partner to
the US. Indeed, a capable, independent European
space sector that emphasizes cooperation is power-
ful worldwide, setting the tone for the future of
human presence in space.

The Cooperative Reality of Transatlantic Space
Relations

Despite militaristic rhetoric, in actual practice, this is
a deeply cooperative story. NASA has engaged in over
4,000 cooperative programs since the 1960s. The
International Space Station (ISS) represents fifteen
nations operating together for over two decades.
NASA Administrator Jim Bridenstine captured this
operational reality: “We can't do what we do without
the support of our international partners. We want to
do more than we've ever done before, and collabora-
tion and cooperation is the way to get it done."®

This is not just talk. The Artemis program depends
fundamentally on European contributions. The Lunar
Gateway, set to replace the ISS as the largest civilian
international cooperation project in history, repre-
sents deep technological interdependence that can-

not be easily unwound. Even the establishment of the
US Space Force, which sparked concerns about milita-
rization, has proceeded alongside continued deepen-

ing of transatlantic space cooperation.

Why does cooperation persist despite geopolitical
tensions? Space operates at the extremes of human
capability and aspiration. Precisely because estab-
lishing human presence beyond Earth is so difficult,
cooperation becomes essential. As Stephen Hawking
observed, “Space exploration has already been a
great unifier. We seem able to cooperate between
nations in space in a way we can only envy on Earth.”
The historical record supports this. Even during the
1960s Space Race, President Kennedy invited the Rus-
sians to work on a joint moon landing; Khrushchev
accepted in principle.® That agreement paved the way
for Spacelab, Apollo-Soyuz, Shuttle-Mir, and ulti-
mately the ISS. Despite Russia's war on Ukraine, Ros-
cosmos continues ISS participation until decommis-
sioning in 2030. This persistence of cooperation even
across lines of conflict demonstrates space diploma-
cy's remarkable resilience.

For Europe, this creates strategic opportunity. The
continent’s regulatory sophistication, commitment to
sustainability, and emphasis on peaceful purposes
position it as an essential bridge in international
space cooperation. The EU Space Act's harmonized
safety and sustainability standards could become the
regulatory foundation other actors adopt to access

5 Jeff Foust, "Europe signs contracts for IRIS? constellation,” Space
News, 16 December 2024.

6 Jim Bridenstine, remarks at the International Astronautical
Congress, 2018.
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7 Mark Wall, "Stephen Hawking Wants to Ride Virgin Galactic's New
Passenger Spaceship," Space.com, February 20, 2016.

8 Mai'a K. Davis Cross, “The Social Construction of the Space Race:
Then and Now," International Affairs, 2019.
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European markets and partnerships, projecting Euro-
pean values and norms globally through soft power in
space.

Europe's Strategic Position

Europe's evolving space architecture positions it
uniquely for the challenges ahead. The global space
economy is projected to reach $1.8 trillion by 2035.°

In 2020, eighty percent of the world's space economy
consisted of commercial entities. This rapidly expand-
ing commercial sector offers Europe opportunities
that transcend traditional bilateral government rela-
tionships.

The June 2025 Vision recognizes this reality by estab-
lishing over forty concrete actions treating space as a
complete economic ecosystem. It proposes a “Space
Team Europe,” a high-level forum bringing together
member states, the Commission, EUSPA, ESA, space
industry, SMEs, and research organizations. This
inclusive approach leverages the EU's strength across
governmental, commercial, and scientific domains
simultaneously.

Moreover, Europe's emphasis on space sustainability
serves both security and cooperation. Space debris,
orbital congestion, and infrastructure vulnerability
threaten the domain's long-term viability for all
actors. European leadership on debris mitigation,
responsible satellite design, and sustainable opera-
tions addresses collective challenges while enhanc-
ing European credibility and influence. Systems that
enhance sustainability simultaneously reduce conflict
risks and enable continued shared use of the orbital
environment.

This is where Europe's institutional architecture
proves its value, with ESA driving scientific coopera-
tion and peaceful exploration while EUSPA develops
operational capabilities, enabling autonomy while
becoming indispensable to international partnerships
and human aspirations in space.

9 World Economic Forum and McKinsey & Company, "Space: The $1.8
Trillion Opportunity for Global Economic Growth," April 2024.
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"European leadership on debris mitigation,
responsible satellite design, and sustainable
operations addresses collective challenges
while enhancing European credibility and
influence. Systems that enhance sustainability
simultaneously reduce conflict risks and
enable continued shared use of the orbital
environment."

The emergence of new space powers, particularly
China, gives the EU an opportunity to bridge global
divides. While US-China space relations remain con-
strained by the 2011 Wolf Amendment (effectively
prohibiting NASA-China cooperation), Europe can help
to maintain channels with both powers. ESA collabo-
rates with China on scientific missions including the
joint Einstein Probe and SMILE observatory while
maintaining its deep NASA partnerships. This flexibil-
ity enhances rather than undermines transatlantic
cooperation by providing alternative channels for
engagement. And this can ultimately build resilience
and reduce misperceptions in areas of space security.

Choices That Shape Trajectories

Looking ahead, Europe faces choices that will deter-
mine whether space becomes another arena of great
power competition or demonstrates that cooperation
remains possible amid strategic rivalry. First, rhetoric
matters profoundly. European leaders should consist-
ently frame space in terms of collective challenges
and opportunities - sustainability, debris mitigation,
climate monitoring, scientific discovery - rather than
battlefield competition. This strategic communication
keeps cooperative pathways open while positioning
Europe as a responsible space power.

Second, to continue to lead the EU's space sector
requires sustained investment, both financially and
diplomatically. Through space diplomacy, the EU
should maintain support for multilateral frameworks
like the Artemis Accords, which now have around 60
signatories, providing platforms for inclusive cooper-
ation beyond traditional spacefaring nations.
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Finally, Europe can leverage its regulatory power
strategically. The EU Space Act's harmonized frame-
work could become the global standard for commercial
space activities, much as EU data protection regula-
tions have influenced global practice.

Conclusion

Europe's space strategy represents more than indus-
trial policy or technological ambition, but an opportu-
nity to demonstrate that strategic autonomy and
deep partnership can be complimentary, especially
when the aim is to prevent space as the next battle-
field. The persistence of widescale international
cooperation in space, despite militaristic rhetoric,
shows that the draw of space as a fundamentally
peaceful and cooperative domain remains strong.
Space remains what the 1967 Outer Space Treaty
declared as, "the province of all mankind." But that
status requires active diplomacy, leadership, and
strategic choices. As humanity's presence in space
expands, the choices we make now will shape
whether we usher in a new space age or succumb to a
militarized space race. Given that we all depend on
space for our daily lives and it is a domain indispensa-
ble to addressing climate change, the EU can pursue
strategic autonomy, alongside transatlantic space
cooperation, while leading the world in preserving
space for all.

"Europe’s space strategy represents more
than industrial policy or technological
ambition, but an opportunity to demon-
strate that strategic autonomy and

deep partnership can be complimentary,
especially when the aim is to prevent
space as the next battlefield."
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at the Ministry for Armed Forces, France

Europe's Shift toward Space Security and
Defense: \What is at Stake?

It has become increasingly clear to many Europeans
today that Europe's defence and security are, above
all, matters for Europeans themselves. This is
reflected not only in rising defence budgets but also,
for some, in the promotion of a European strategic
autonomy vis-a-vis the major powers. Russia's inva-
sion of Ukraine has acted as a catalyst after decades
of underinvestment built on the so called dividends of
peace. The return of war to European soil, and the
threat of its expansion in one form or another, is
reshaping both national and European priorities.

At the same time, our historic ally, the United States
(US), is formalising its intention to influence Europe-
ans' choices in response to what it depicts as our sup-
posed “civilizational erasure”’. The newly issued US
National Security Strategy explicitly identifies the
activities of the European Union (EU) as an "issue”. The
American strategy therefore seeks to interfere in its
internal affairs.

What lessons can be drawn from these geopolitical
upheavals for Europe’s space sector?

First of all, the war in Ukraine is rich in lessons. It
started with a Russian cyber attack on the user termi-
nals of the commercial satellite network KA Viasat,
which was used in particular by Ukrainian military
personnel and civilians. In twenty first century war-
fare, it is therefore not only a matter of destroying
ground communication networks first (which indeed
followed shortly afterwards) but also those in orbit.

1 National Security Strategy of the United States of America,
December 2025, 2025-National-Security-Strategy.pdf
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At the request of the Ukrainian Minister for Digital
Transformation, Elon Musk's company SpaceX rapidly
made available to Ukraine the antennas required to
use the Starlink connectivity constellation. Did this
alter the course of the war? Did it strengthen Ukrain-
ian resistance? It is difficult to say, but it is clear that
this connection has become the backbone of Ukrain-
ian military operations. Very quickly, the purchase of
space based services multiplied: optical and radar
imaging satellites (Maxar, Planet, ICEYE...), communi-
cation satellites (SpaceX, Eutelsat...), as well as satel-
lites for the detection, geolocation, and characterisa-
tion of radio frequency signals (Hawkeye 360, Spire
Global...). Of course, war is not solely a matter of
space services. Nevertheless, this battlefield high-
lights the paradox of contemporary warfare: a mix-
ture of older technologies with cutting edge capabili-
ties. Ukraine needs ammunition, but also space
services to use it effectively. Upstream, satellite
derived data allow Ukrainian forces to plan their
operations as effectively as possible. During opera-
tions, they enable the adjustment of artillery fire.
Moreover, some drones - particularly those used over
long distances — could no longer operate without sat-
ellites providing positioning, navigation, and timing
(PNT). Ukraine's significant dependence on foreign
commercial space services is far from satisfactory.
This became strikingly clear during the episode in
which Elon Musk had switched off Starlink to thwart
a drone attack on Russian ships in 2022.
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Europe has drawn lessons from this. But what are we
referring to when we talk about space in Europe? Are
we referring to European countries? To the member
States of the EU? Or to the member States of the Euro-
pean Space Agency (ESA)? Probably to each of them.

European countries may include States that are geo-
graphically part of the European continent but do not
belong to the political and economic organisation of
the EU. There are 50 countries in Europe, of which 27
are members of the EU. ESA meanwhile, has 23 mem-
ber states, three of which do not belong to the EU
(Norway, Switzerland, and the United Kingdom). Sev-
eral governance frameworks coexist when it comes
to how Europe does space: national, intergovernmen-
tal (ESA), and integration-based (EU). National logics
can generate competition between States, as each is
keen to defend its economic and industrial interests.

"The European shift toward space security
and defense must contribute to counter the
existential threat posed by Russia while, at
the same time, to reduce the United States’
ability to interfere in our strategic choices."

The EU, for its part, has made space a genuine Euro-
pean policy area, with competence shared with the
member States (Article 189 of the Treaty on the Func-
tioning of the EU - TFEU). In 2024, the EU appointed a
Commissioner for Defence and Space. Although this
portfolio is theoretically limited to defence industrial
policy, the Commission's ambitions also appear to
extend into the field of defence policy itself, which
normally falls under the remit of the Common Secu-
rity and Defence Policy (CSDP). Today, the Commis-
sion, through the Directorate General for Defence
Industry and Space (DG DEFIS), leads numerous dual-
use space programmes and projects such as the IRIS?
connectivity constellation.

On the ESA side, change is equally palpable. In
November 2025, member States made strong financial
commitments (€22.3 billion) for the 2026-2028
budget. A new initiative has also been introduced,
European Resilience from Space, which will receive a
budget of €1.2 billion. For ESA, “The clear mandate for
use of space applications for non-aggressive defence
purposes signifies an historic change for ESA"?. Indeed,
until now, in addition to the reluctance of the member

States, the ESA Convention — which encourages
cooperation among member States for exclusively
peaceful purposes - had excluded the development
of technologies related to defence and security.
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2 ESA Member States commit to largest contributions at Ministerial,
ESA website: ESA - ESA Member States commit to largest contribu-
tions at Ministerial, November 2025.
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Despite the sometimes complex relationship between
the EU and ESA, the European Commissioner Andrius
Kubilius, and ESA Director General Josef Aschbacher
have demonstrated their unity in advocating for
greater European space autonomy.

Itis precisely this European “unity” that the current US
administration views unfavourably as a threat to the
US interests . Should the US withdraw from Europe's
military defence, it nonetheless intends to “help
Europe correct its current trajectory” . One can there-
fore expect increased American interference on our
continent. European space programmes may equally
face consequences if deemed detrimental to Ameri-
can interests.

The rise in national budgets in many European coun-
tries devoted to military space capabilities is a sig-
nificant step forward. But it may also lead to greater
procurement from American companies — whether
for equipment or services - at the expense of the
development of Europe's own industry. This will carry
costs that are not merely financial. The technological
choices made today will shape the Europe of tomor-
row. And because technology is never neutral, it is
increasingly used today for geopolitical purposes.

In parallel, we can observe today a convergence
between space technologies and digital technologies
(Microsoft Azure and SpaceX's Starlink/Amazon Web
Services and the Amazon LEO constellation). Yet,

our daily lives, our economy, and our security rely to

a large extent on these non-European systems. A
recent example, albeit outside the strictly European
sphere, should nonetheless alert us to potential
threats to our strategic autonomy. Nine judges of the
International Criminal Court were severely sanctioned
after taking actions that displeased Washington. In
addition to being barred from entering the US, they
have been blocked from accessing some of their
Microsoft digital services. The bottom line is that the
European space autonomy should go hand in hand
with the European digital sovereignty.

The European shift toward space security and defense
must contribute to counter the existential threat posed
by Russia while, at the same time, to reduce the United
States' ability to interfere in our strategic choices.
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"Should the US withdraw from Europe's
military defence, it nonetheless intends to
“help Europe correct its current trajectory”.
One can therefore expect increased American
interference on our continent. European space
programmes may equally face consequences
if deemed detrimental to American interests."
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Tal Inbar

Securing Europe's Cosmic Commons:

A Strategy for Autonomy

in the New Astropolitical Age

Securing a sustainable and autonomous European
space environment is an imperative that transcends
mere policy, demanding a strategic response to a
complex synthesis of astropolitical, technological,
and conceptual challenges. The contemporary space
domain is defined by escalating geopolitical competi-
tion, aggressive militarization, and the disruptive
velocity of commercialization, necessitating an imme-
diate and cohesive European strategy. The required
outline of European action could be divided into these
domains:

I. The Strategic and Geopolitical Imperative:
Defining Autonomy

The core challenge for Europe is to solidify its space
autonomy while strategically navigating the existing
web of international security relationships.

®  Sovereign Geopolitical Positioning: Europe must
establish true sovereign capacity in space security
policy. This involves carefully balancing strategic
interdependence with key allies (e.g., the U.S. and
NATO) against the absolute necessity of maintain-
ing autonomous decision-making. This dual imper-
ative is crucial given the major power rivalries
(U.S.-China-Russia) and the ascendancy of influ-
ential non-state actors (e.g., SpaceX).

= |ndependent Space Domain Awareness (SDA):
Strengthening the European Space Surveillance
and Tracking (EUSST) framework is paramount.
Achieving a robust, independent SDA capability
eliminates critical strategic reliance on non-EU
actors for essential situational intelligence, forti-
fying European sovereignty.
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®  |egal Harmonization and Technological Sover-
eignty: National fragmentation in space regula-
tions must be resolved through the harmonization
of EU Space Law, thereby creating a unified, pre-
dictable regulatory ecosystem.

®  EU-NATO Coordination: The relationship with
NATO requires delicate calibration. Deepening
cooperation on space defense must be managed
to ensure the EU retains its distinct autonomous
decision-making capacity and the ultimate free-
dom to act independently.

Il. The Conceptual Shift: Securitization of the
European Space Enterprise

The transition from a purely civilian space policy to
one that fully incorporates defense and security
requirements is a fundamental conceptual and struc-
tural change for the Union.

= Prerequisites for Independent Security: Develop-
ing a fully independent European Space Situational
Awareness (55A/SST) capability is the founda-
tional prerequisite for security. This capacity is
vital for the protection and resilience of critical
space infrastructure against evolving hybrid and
kinetic threats.

= Cyber Resilience and Redundancy: Defending
European space assets against sophisticated
cyber threats is a core security function. This
demands investments in high levels of resilience
and operational redundancy to safeguard essen-
tial services, including Global Navigation Satellite
Systems (GNSS), communications, and Earth
Observation (EO) systems.
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= Integration of Dual-Use Systems: This paradigm
shift entails the integration of existing heritage
systems (e.g., Sentinel and Copernicus) into Com-
mon Security and Defense Policy (CSDP) missions.

Ill. Counterspace Vulnerabilities and Risk
Mitigation

Europe must proactively address the full spectrum of
direct and indirect threats challenging its operational
capabilities in orbit and beyond.

®  ASAT Threat Mitigation and Industrial Reinforce-
ment: Addressing the immediate threat posed by
foreign Anti-Satellite (ASAT) capabilities (kinetic,
cyber, directed energy) mandates a dual approach:
strengthening the European industrial base and
drastically reducing external supply chain depend-
encies for mission-critical components.

= The Innovation-Security Nexus: A critical chal-
lenge is the reconciliation of the open, dynamic
nature of the European NewSpace ecosystem
with the necessity of imposing strategic controls
to protect vital national and European security
interests.

®  Commercial Securitization and Risk Manage-
ment: The growing involvement of private opera-
tors in providing security services signals a trend
toward commercial securitization. This requires
the EU to develop robust frameworks for govern-
ance, liability, and risk management when dele-
gating sovereign functions.

IV. The Economic and Industrial Base: Sustainability
and Expansion

The long-term sustainability of European space oper-
ations hinges upon a competitive, resilient, and
future-proof industrial base, capable of operating
across all spatial regimes.

=  Integration and Industrial Champions: The suc-
cessful integration of European "New Space" com-
panies is essential. This integration must specifi-
cally emphasize their role in Access to Space
(launch services) and Earth Observation (EO)
across all orbital regimes (LEO, MEO, GEOQ).

= Ground Segment Resilience: Securing the geo-
graphically dispersed European ground infrastruc-
ture against cyberattacks, jamming, and physical
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sabotage is vital for maintaining command and
control and continuous data downlink capabilities.

®  Secure Connectivity and Autonomy: The utiliza-
tion of the EU's secure connectivity initiatives is
critical to ensure the provision of resilient,
encrypted communications for governmental and
security users, further cementing operational
autonomy.

= Defining the Cislunar Domain: Given the increas-
ing strategic importance of the space between
Earth and the Moon, the EU must preemptively
define the spatial perimeter of its security inter-
ests within the cislunar domain and allocate the
necessary resources for future protection and
governance.

The pursuit of a sustainable and secure European
space environment demands nothing less than full
Technological Sovereignty and substantial, targeted
investment in resilient industrial capacity. Future
security efforts must strategically extend Europe's
strategic presence into new domains such as the cis-
lunar realm, while simultaneously reinforcing Europe's
foundational role as a principled actor promoting
responsible international norms for the peaceful use
of the cosmos.

This article was written before the publication of the
space strategy documents in Germany and France -
and after they were published, a key part of the opin-
ions presented at the Bonn meeting in October -
received an official seal of approval. This is the case
with France's space strategy — which emphasizes the
area of Resilience and Defense, and with the German
strategy - which emphasizes the need for close coop-
eration between Germany and NATO but emphasizes
the strategic importance of developing independent
German capabilities - including access to space.
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Strategic Conditions for a Sustainable

European Space Industry

For years, Europe has embraced the NewSpace para-
digm. But as calls for strategic autonomy grow amid
escalating security threats, this approach falls short.
Europe must urgently rethink its space strategy to
build a resilient, competitive industry - one that
bridges the gap vis-a-vis U.S.-based commercial com-
panies, while capitalising on its own strengths.

The transatlantic divide in space is stark. Over the
past decade, the synergy of venture capital and gov-
ernment support has catapulted U.S.-based compa-
nies into leadership positions in several domains,
namely launch and telecommunications. In contrast,
Europe's industry, while advanced in specific niches,
operates on a smaller scale, faces technological dis-
advantages, and suffers from funding challenges.

The United States boasts a dynamic commercial sec-
tor, fuelled by massive private investment and gov-
ernment contracts, enabling agile innovation and rapid
expansion. Companies like SpaceX exemplify this, rev-
olutionising reusability with the Falcon 9's first suc-
cessful landing in 2015 - a milestone that has pro-
pelled the U.S. to lead global launches. In 2025 alone

- the record year for launches — American operators
conducted 173 orbital launches out of 301 reaching
orbit, over twice China's 84 and dwarfing Russia's 15.
SpaceX accounted for more than 160 of those. Europe,
by contrast, managed just six launches, all from
France, reflecting a more cautious, fragmented eco-
system dominated by aerospace and defence primes
and public sector-backed providers. U.S. superiority
extends to orbit, particularly Low Earth Orbit (LEO),
where more than 14,000 active satellites reside’. The

1 Allsatellite and launch data retrieved on 15 December 2025 from
McDowell, J. (2025). Space Statistics (Jonathan's Space Pages).
Retrieved 31 August 2025 from
https://planet4589.org/space/stats/index.html.
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vast majority are U.S.-owned or operated, with more
than 9,200 being active Starlink satellites — an order
of magnitude ahead of Russia's 1,500 or China's 900.

Funding disparities exacerbate the imbalance. A 2022
McKinsey report highlighted that European space
startups attracted €500 million in 2020 - nine times
less than the $4.4 billion invested in U.S. counter-
parts. Even Europe's record €1.5 billion in venture cap-
ital for space in 2024, bucking a broader VC slowdown,
remains a fraction of American levels. The Draghi and
Letta reports underscore the problem?: the EU's 27
fragmented capital markets hinder investment. Fur-
thermore, Europe's public space spending as a share
of GDP stood at 0.06% in 2023, far below the US.'s
0.262% or even Luxembourg's leading 0.135% within
Europe®. To close this gap, Europe needs a truly func-
tioning capital market, as public budgets alone won't
deliver the full range of resources required to meet
the current level of ambition.

Transatlantic relations, once caricatured by Robert
Kagan as “Americans from Mars and Europeans from
Venus", have strained further amid trade disputes and
the Ukraine crisis, risking a divide akin to separate

2 Draghi, M. (2024). The Future of European Competitiveness: A Com-
petitiveness Strategy for Europe, including “In-Depth Analysis and
Recommendations” (Part B). European Commission. Retrieved 31
August 2025 from
https://commission.europa.eu/topics/eu-competitiveness/
draghi-report_en Letta, E. (2024). Much more than a market:
Speed, Security, Solidarity - Report on the Future of the Single
Market. European Commission / Council of the European Union.
https://www.consilium.europa.eu/media/ny3j24sm/much-more-
than-a-market-report-by-enrico-letta.pdf

3 European Space Agency. (2025). Report on the Space Economy 2025.
ESA. https://space-economy.esa.int/documents/tJMabTj61KkdG-
VOtF6SKwbwGSxicenbajUWamCG3.pdf
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solar systems®. However, both sides must be prepared
for "DeepSeek moments" in space — disruptive shifts
in which China's ability to develop space capabilities
at speed and scale enables new milestones in launch
and human spaceflight — as we have yet to see full
innovation in space-based services (namely, telecom-
munications with satellite-based direct-to-device
connectivity).

The question remains whether Europe will be able

to muster the full range of resources to match the
revised levels of ambition at the EU and national levels.
To sustain a veritable European space industry and
secure a meaningful level of strategic autonomy, an
alignment between the public and private sectors is
key. The EU is required to decisively embrace its role in
market regulation and deliver certainty to all stake-
holders by cutting red tape, unlocking private capital,
and fostering innovation.

Whereas in the U.S., startup companies seem to be on
a path to take over national defence from the primes,
in Europe, a similar trend is not visible. As Europe
navigates the challenges of integrating dual-use
capabilities to achieve coordination and, subse-
quently, arrive at interoperability, one topic for debate
over the next five years is how a European defence
technological base for space could be configured. For
the time being, there is one certainty: Europe's win-
dow to deliver speed and scale is narrowing, as the
next five years will likely see the consolidation of
U.S.-based supremacy in space.

4 Sousa, B.R. (30 September 2025). The Brussels Effect in orbit: can
the EU Space Act reshape global space governance in an Ameri-
can-led era? Official Blog of UNIO.
https://officialblogofunio.com/2025/09/30/the-brussels-effect-
in-orbit-can-the-eu-space-act-reshape-global-space-govern-
ance-in-an-american-led-era/
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"The transatlantic divide in space is stark.

Over the past decade, the synergy of venture
capital and government support has catapulted
U.S.-based companies into leadership positions
in several domains, namely launch and
telecommunications.”
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Space as a Strategic Opportunity for Europe

Spaceis no longer just an isolated place of scientific
curiosity. It has become a critical part of our modern
infrastructure. Navigation systems, financial transac-
tions telecommunications, weather and Earth obser-
vation data: all of these things depend on our satel-
lites these days. Our digital, networked world
depends on the availability of space infrastructure.
Therefore, space has long been a strategic ecosystem
without which neither economic stability nor national
security can be guaranteed. It is not surprising that
space has already become an arena of geopolitical
rivalry. Because of the strategic importance of space,
China and the USA use their space capabilities as
instruments of power.

In this context, Germany has also decided to pay
greater attention to the importance of space: Russia's
full-scale invasion of Ukraine has reminded us once
again that space is not just about innovation and
exploration, butis also essential for our security in
Europe.

When we talk about space, we cannot forget to men-
tion the Ministry of Defence's plan to invest 35 billion
euros in space infrastructure over the next five years.
As German Space Agency we are convinced, that the
dual-use nature of many space technologies naturally
makes coordination essential. Space policy therefore
requires a holistic approach. In this context, the €35
billion decision by the Federal Ministry of Defence is
particularly noteworthy, as it marks a turning point in
space security policy: money is no longer the limited
resource, instead it is time.

Germany is also taking on more responsibility within
the European Space Agency (ESA). Over the next three
years, Germany will contribute more than €5 billion to
ESA programmes. This amount means that Germany
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remains the largest contributor to the ESA, account-
ing for around 23 per cent of its funding. This
approach isin line with the German Federal Govern-
ment's stated ambition for Germany to be the leading
space nation in Europe.

As pointed out, Germany fully recognises the strate-
gicimportance of space. Based on the impressions |
gained during the Bonn Future Lab on Strategic Fore-
sight, | would like to draw particular attention to the
following three strategic aspects of future space uti-
lisation:

1. We need a resilient space infrastructure that not
only detects attacks but also survives them. This
includes expanding the capabilities of the Space
Situational Awareness Centre, introducing rapid
launch missions to quickly transport satellites into
space and protecting terrestrial infrastructure for
long-range reconnaissance and jamming by satel-
lites.

2. We need a strong European space industry that
does not rely on US launchers, Asian supply chains
or foreign mega-constellations. For example, the
European Launcher Challenge (ELC) and the Space
Innovation Hub are important steps towards
strengthening the European space industry. The
European Launcher Challenge (ELC) promotes the
transformation of the launcher sector towards
more competition. The aim here is to increase the
speed of innovation in the launcher sector and
thus achieve greater competitiveness in the long
term. In this regard, it is particularly pleasing that
two German micro-launcher companies, ISAR Aer-
ospace and Rocket Factory Augsburg, are partici-
pating in the European Launcher Challenge.
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The Space Innovation Hub was established by the
German government and the German Space
Agency in order to better exploit the innovation
potential of the German space industry. This plat-
form brings together civil and military actors,
start-ups, established companies, academia and
public authorities with the aim of implementing
innovative projects quickly and in a practical man-
ner. The Space Innovation Hub supports innovative
projects from the initial idea to market readiness,
thus ensuring targeted funding.

3. We need a space governance model that is better
suited to tackle the challenges of the 21st century.
Because space must be better protected as an
international common. In particular, space debris
and increasingly crowded orbits pose a threat to
the long-term and safe use of space. In this regard,
the German Space Agency is committed to further
developing the Outer Space Treaty to ensure that it
supports a sustainable space traffic management
system for collision avoidance, as well as the sys-
tematic reduction of space debris.
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4. \We need faster and better cooperation within
Europe. Because Europe faces competition from
other spacefaring nations, such as Russia, China
and the USA. In order to be successful in this com-
petition, Europe must speak with one voice more
often and take European interests into account
more than national interests. Germany, as the
largest financier of space infrastructure in Europe,
must boldly take the lead here.

Finally, I would like to mention a thought that occurred
to me during my reflections on the Bonn Future Lab
on Strategic Foresight 2025: Europe has everything it
needs to be successful in the space sector in the
future. We have not only intelligent but also moti-
vated people in politics, industry, science and many
other fields. We have the technical understanding and
we now also have the budgets. There is no reason to
assume that Europe will not be able to meet the
future challenges in the space sector. In the end, it is
important that we carry out the necessary reforms,
work together better and do not allow ourselves to be
distracted by particular interests. Now is the time to
use this strategic opportunity together.

Bonn Future Lab on Strategic Foresight 2025



Prof. Dr. Heinrich Kreft

Amb. ret., Program Director China International Diplomatic Academy
German Foreign Ministry

The Race to Space.

Europe in the Global Space Race with the US,

China, Russia, and India

Until the 1970s, space travel focused on the moon and
the competition for national prestige between the
two superpowers, the US and the Soviet Union. After
early successes by the USSR (“Sputnik”), the US finally
won this competition with the manned moon landing.
With the policy of détente and finally the end of the
Cold War, a phase of cooperation also followed in
space - symbolized by Soviet-American docking
maneuvers in space and the joint operation of the
International Space Station (ISS).

But 55 years after Apollo 11, competition in space has
picked up speed again. Space is no longer purely a sci-
entific domain, but a strategic arena in the global
power struggle. In addition to the traditional space
players, the US and Russia, China has developed into a
leading space power, and India has also made signifi-
cant progress in space travel in recent years. Europe,
with its diverse space agencies and companies, faces
the challenge of maintaining and expanding its posi-
tion in this international competition.

How does Europe compare to the aforementioned
players, and what opportunities and challenges does
this present?

Space travel and its importance for national security
and defense, but also for the economy as a whole, is
at the heart of the national strategies of the US, the
PRC, and India. A quote from US President Donald
Trump exemplifies the new rivalry between the major
powers in space: "You can't be number one on earth if
you're number two in space.”
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With Copernicus and Galileo, Europe is one of the
leading space nations in the fields of Earth observa-
tion, meteorology, and navigation — but it has signifi-
cant deficits in the field of manned spaceflight and,
above all, in the areas of security and defense as well
as the commercial use of space. The role played by
satellite communications in particular in the Russian-
Ukrainian war and NATO's dependence on US capabili-
ties in this area, coupled with growing doubts about
the reliability of the US, are a wake-up call for Euro-
pean (space) policy.

Butitis also about Europe's positioning in a key field
for the future, as Mario Draghi also emphasizes in his
report on European competitiveness. The global
space industry exceeded the $600 billion mark for the
first time in 2024, according to the latest Space
Report from the US Space Foundation, a non-profit
organization that regularly publishes analyses and
data on the development of the space industry.

The growth of the space economy accelerated further
last year, reaching 7.8 percent. The Space Foundation
expects continued dynamic growth and forecasts a
market volume of one trillion US dollars for 2032.

In 2024, commercial providers accounted for 78 per-
cent of the global volume, with the remainder coming
from government programs. Government spending
on space travel rose by 6.7 percent to a total of $132
billion. The US alone invested $77 billion of this in
national security and civil space programs.
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SpaceX stands out among private space companies.
Elon Musk's company alone carried out 81 of the
world's 149 so-called orbital launches in the first half
of 2025, i.e., rocket launches in which payloads are
successfully placed into orbit.

This means that one launch took place every 28 hours
last year. Europe, once a leader in this field, has only
recorded two successful orbital launches from the
Centre Spatial Guyanais (CSG) in Kourou, French Gui-
ana, in 2026. At least Europe now has its own access
to space again, which it had lost due to the delayed
commissioning of Ariane 6 and the decommissioning
of its predecessor model in 2023.

The battle for space is characterized by technological
innovation, strategic importance, and economic
potential. In the US, it is primarily private companies
that have driven innovation in recent years. In addition
to SpaceX, these include Jeff Bezos' Blue Origin and a
large number of lesser-known start-ups, but Boeing,
the former market leader, also continues to do good
business with NASA. The secret to the US's success is
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a mixture of government leadership and private-sec-
tor innovation, which dates back to the opening up of
space to private actors during the presidencies of
Ronald Reagan and Barack Obama.

Not only economically and increasingly in terms of
power politics, but also in space, it is China that has
risen at record speed to become the US's biggest rival.
Since the 2000s, China has made enormous progress
with its own space programs, manned missions, lunar
and Mars expeditions, and its own space station
(Tiangong). Beijing achieved a pioneering coup in 2019
with the first landing on the far side of the moon.

Russia, a pioneer in space travel, also remains a major
player, especially in the field of manned spaceflight
and satellite technology. The US and Russia are still
cooperating on the operation of the joint ISS space
station. While the US wants to cease operations by
2031 at the latest, Russia plans to detach its own
modules and use them as the nucleus of its own
space station.
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"Space is no longer purely a scientific domain,
but a strategic arena in the global power
struggle. In addition to the traditional space
players, the US and Russia, China has
developed into a leading space power, and
India has also made significant progress in
space travel in recent years."

With little attention from the global public, India has
built up an efficient and cost-effective space industry,
which is best known for satellite launches and scien-
tific missions. In 2023, India became the fourth nation
to successfully land an unmanned spacecraft on the
moon.

With the European Space Agency (ESA), the EU's
space program, and numerous national space agen-
cies and private partners, Europe is a significant but,
compared to the other players, rather medium-sized
player with some strengths and considerable weak-
nesses. On the one hand, Europe has a strong indus-
trial base, particularly in areas such as satellite tech-
nology, space technology, and scientific research.
Internationally, the ESA works closely with interna-
tional partners, primarily NASA and Elon Musk's
SpaceX, and, until Russia's attack on Ukraine, Roscos-
mos. The focus has so far been on science and sus-
tainability with satellite constellations (e.g., Galileo
navigation system), Earth observation (Copernicus),
and space research.

A major weakness is the large number of national
space agencies within Europe alongside the ESA and
the EU, which too often leads to coordination prob-
lems and inefficient resource allocation.

Another weakness, especially compared to American
and Chinese competitors, is funding, which still comes
from public coffers for 85 percent of the world's
space programs. SpaceX also receives the majority
of its contracts from NASA and the Pentagon. While
Europe currently spends just 0.07 percent of its GDP,
or around €14 billion per year, on its space activities,
the US invests around five times as much through
NASA and the Pentagon. Any increase in investment
would have to come primarily from Germany, as
Europe's largest economy currently invests only half
as much in space activities as France.
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Space travel is key to the future of Germany and
Europe - it strengthens our industry across all sectors,
secures technological sovereignty, and opens up new
business models. In addition to the market leaders
Airbus and ArianeGroup, which also includes the Bre-
men-based satellite manufacturer OHB, there are
now German startups such as Isar Aerospace and
Rocket Factory Augsburg, which are now involved in
the dynamic market for space activities with their
own technological developments.

The new federal government has recognized the stra-
tegic importance of space travel and has established
a dedicated ministry for the first time, where Minister
Bar also has her sights firmly set on space as part of
her "High-Tech Agenda Germany." At the BDI Space
Congress on October 25, Defense Minister Pistorius
announced an investment of €35 billion in space pro-
jects by 2030.

It was moreover fitting that the last ESA Ministerial
Council meeting took place in Bremen in November.
Germany significantly increased its contribution to
€5.4 billion. In addition, the EU Commission presented
adraft "eU Space Act" in June, which sets the right pri-
orities with a focus on competitiveness, resilience,
and innovation.
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"The battle for space is characterized by
technological innovation, strategic importance,
and economic potential. In the US, it is primarily
private companies that have driven innovation
in recent years."
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Germany Redefines Its Role in Space

Space as a Strategic Domain

Space today is far more than a site of scientific explo-
ration. It has become a central arena of strategic
competition among rivaling great powers - compara-
ble to land, sea, air, and cyberspace. Its economic sig-
nificance is expanding rapidly: the global space econ-
omy is growing at around nine percent annually and is
projected to triple by 2035. At the same time, space
holds immense security relevance. Modern states
depend on secure satellite communications, precise
positioning and navigation signals, and reliable Earth
observation - both in everyday life as well as in crises
and conflicts.

A failure of this critical infrastructure would have
severe consequences: navigation services and air
traffic would come to a halt, communication net-
works would become unstable, emergency and res-
cue services would be only partially functional, and
stock trading could be suspended. Government agen-
cies, armed forces, and intelligence services would
likewise experience massive constraints on their abil-
ity to act. The conclusion is clear: space security is
now an essential component of national and interna-
tional security — and ultimately a prerequisite for the
functioning of modern societies.
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Space is also inseparably linked with global future
challenges. Neither the 17 UN Sustainable Develop-
ment Goals nor major global challenges such as cli-
mate change, food security, or early-warning systems
can be addressed effectively without space capabili-
ties. UN Deputy Secretary-General Amina Mohammed
has aptly described space as the “foundation of our
present and future.”

Space as Critical Infrastructure and Political
Domain

With the growing importance of space activities, the
risks of strategic dependencies increase as well.
Those who possess - and control — space-based
communication and observation systems wield con-
siderable influence. For Europe, and Germany in par-
ticular, maintaining technological and security-policy
autonomy is therefore essential. Technological excel-
lence is the foundation for this. Without top-level
engineering capabilities, neither economic competi-
tiveness nor security interests can be safeguarded.
Yet technology alone is not enough. Strategic fore-
sight, institutional learning, and close cooperation
between academia, government, and industry are
equally indispensable. This is precisely where the Ger-
man government's new Space Safety and Security
Strategy (S4) comes in.
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Germany Repositions Itself - the S4 Closes a
Strategic Gap

With this comprehensive strategy for space security,
Berlin addresses a long-standing strategic deficit.
While countries such as the United States, France, and
the United Kingdom adopted dedicated space security
and defence strategies years ago, Germany lacked a
comparable framework. The S4 now provides, for the
first time, a political-strategic foundation for a
whole-of-government space security architecture -
with a clear focus on protection, resilience, and
defence capability.

At its core, the S4 emphasises the protection of Ger-
man satellites and ground segments, the expansion
of space situational awareness, secure communica-
tions, and the development of new in-orbit defence
and protection capabilities. Germany does not intend
to act alone but seeks to assume a leadership role
within Europe - serving as what is described as an
“framework country.” The strategy aims to
strengthen a German pillar within NATO and the EU
and to intensify cooperation with partners. This
includes the planned establishment of a European
Space Component Command (ESCC) at the Bunde-
swehr Space Command in Uedem, which will conduct
joint space operations with European partners.

Operational Priorities for German Space Security

The S4 realistically identifies the main security chal-
lenges: a global competition for technology,
resources, and influence in space. An increasing num-
ber of states are developing their own constellations,
and some possess so-called counterspace capabili-
ties — such as jamming, laser dazzling, or even the
kinetic destruction of satellites. Such actions would
not only disrupt space operations but also endanger
other actors by generating debris. Natural risks such
as space weather, which can seriously damage satel-
lites, add further complexity. The S4 addresses all of
these hazards and sets out concrete measures to
strengthen resilience. Germany places particular
emphasis on international cooperation and close
coordination within the United Nations, especially
regarding the negotiations about international binding
norms of responsible behaviour in space.

Figure 1 - Planned Space Safety and Security Architecture of the S4
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Up to €45 Billion by 2030 - A Strategic Investment Key elements include:
Programme
®  comprehensive single-picture space situational
The S4 is not merely a conceptual document; itis awareness,
backed by substantial financial commitments. By = the ability to plan and conduct independent space
2030, up to €45 billion is to be invested in space-re- operations,
lated capabilities — around €35 billion in the defence ®  active protection and defence measures, such as
sector and approximately €10 billion through other ground-based lasers, jamming systems, inspection
ministries. The Federal Ministry of Defence has pre- and watchdog satellites,
sented a clear and coordinated implementation ®  and a responsive space approach enabling rapid
roadmap. replacement of failed (or destroyed) systems.
All new capabilities are to be designed to ensure
interoperability and to avoid creating additional debris
- a central contribution to the sustainable use of
outer space.
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Tailwinds for German and European Industry

The planned investments will also strengthen the
German and European space industry. New satellite
systems, monitoring technologies, and launch ser-
vices will predominantly be developed by German and
European companies. This generates value creation,
know-how, and industrial resilience in a rapidly
expanding global market. Given the dynamic growth
of the space economy, failing to seize these opportu-
nities would be strategically negligent. While compa-
nies outside Europe will continue to provide important
systems, Berlin clearly aims to think and actin a Euro-
pean context in order to reinforce transatlantic ties.
Public users are to gain faster access to innovative
space technologies and services, with breakthrough
innovations supported through instruments such as
the Space Innovation Hub.

Ambitious, Balanced, and Long Overdue

In international comparison, the German S4 ranks
among the most ambitious and comprehensive strat-
egy documents in the field of space security. The fed-
eral government has clearly studied the strategies of
other states in depth and crafted an independent,
balanced and realistic approach. The financial scope
surpasses European benchmarks and sends a clear
signal: Germany intends not only to use space, but to
taking the European lead to help shaping it.

The S4 also closes a troubling security-policy gap
that has existed since the end of the Cold War. It is
grounded in realistic threat assessments, clear policy
guidelines, and long-term objectives. Crucially,
Germany is now prepared to approach space as a
strategic domain - one of technological innovation,
economic value creation, and astropolitical respon-
sibility. This is both prudent and necessary: only if
Europe adopts such a strategic perspective can it
safeguard its interests and values in space in a
sustainable and autonomous manner. The S4 makes
clear that Germany is determined to move forward.

Figure 2 - Strategic Priority Areas for German Space Security Policy
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The European Launcher Challenge (ELC)
Shaping Europe’s Spacefaring Future

Space is important. Communication systems, material
technologies and biological research have all been
improved by the ability to reach space. Reaching
space, or rather an orbit, has become less of a chal-
lenge over the decades: 2025 marked the first year in
human history with over 300 orbital launches
achieved — compared to a mere 86 launches in 2015,
only ten years ago.

In 2025, two different European rockets achieved
orbital launches: Ariane 6 and Vega-C both currently
secure Europe's independent access to space. In addi-
tion, Spectrum attempted an orbital launch. Statisti-
cally, new rockets from a new launch provider almost
never reach orbit on the first launch attempt - this
was also the case with Spectrum. Overall, the first

"Rockets are the flagships of spacefaring
nations, visible and awe-inspiring, with engine
tests that ignite excitement and launches that
inspire future generations. However, they are
merely the means to an end - transporting
payload such as satellites, space station
modules, scientific experiments and spacecraft
into Earth’s orbit and beyond."
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test flight was a success. The rocket lifted off suc-
cessfully from the pad, a lot of important data was
collected during the flight, Improvement steps for the
future were identified and the launch site remained
undamaged. Spectrum, developed by German new-
space company Isar Aerospace is one of the current
most promising privately developed European rockets
to achieve the milestone of an attempted orbital
launch.

Short History on the European Launcher segment

Until the late 2010s, operational European rockets
were only institutionally developed and funded: The
European Space Agency (ESA) and its member states
decided on the technical aspects of the rocket, includ-
ing payload capacity, fuel and oxidizer mixture, engine
characteristics and external boosters. Funding was
assigned to European companies bound by the
GEO-Return principle, which then developed and
manufactured systems and subsystems of the
launcher. These were subsequently integrated and
tested with ESA conducting constant reviews through
the process.
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This work is challenging and time consuming on tech-
nical, political and legal levels. Different routes must
be taken through development, compromises
between states must be reached and funding must be
adjusted. However, the European idea of cooperation
is the cornerstone of these projects. Sovereignty in
space transportation is expensive and only through
cooperation can European countries achieve commer-
cial and scientific success.

In the past, this concept worked well for Europe, with
Ariane 4 having no major competitors and resulting in
a huge commercial success due to increased demand.
However, with the introduction of Ariane 5 in the mid-
1990s, the world had changed. Competitors from the
US and Russia had emerged and the satellite market
did not develop as estimated. In 2014, the develop-
ment of Ariane 6 was initiated by ESA and its member
states. By the time the first Ariane 62 flew in the
2024, the world had changed drastically again. Six of
SpaceX's Falcon 9 launched in 2014 compared to 46
launches in 2024, with significant upgrades resulting
in a drastically increased payload capacity and the
possibility of reusing the first stage multiple times.
For Europe to be able to compete and cooperate with
other spacefaring nations in the launcher segment
and in the entire space sector, something had to
change.
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The Rockets' role

Rockets are the flagships of spacefaring nations, visi-
ble and awe-inspiring, with engine tests that ignite
excitement and launches that inspire future genera-
tions. However, they are merely the means to an end -
transporting payload such as satellites, space station
modules, scientific experiments and spacecraft into
Earth's orbit and beyond. This is the primary task of a
rocket, providing reliable and cost-effective perfor-
mance with sufficient availability to meet payload
requirements.

This is where the European Launcher Challenge (ELC)
comes in, symbolizing a paradigm shift in the ideology
of rocket development and operation in Europe. The
programme supports privately funded European
companies, planning to launch small rockets into orbit.
Instead of directly financing and developing rockets,
ESA will purchase launch services as an anchor cus-
tomer with preset requirements, such as payload
mass and orbit. Additionally, ESA will co-fund capacity
upgrades for the privately developed launch vehicles
in @ hands-off approach, with companies required to
secure substantial private co-funding for those devel-
opments and bear the development risk. The goals of
the ELC from a European institutional perspective are
the three essential points mentioned above:
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= Reliability: In the near future, there should be at
least two launch vehicle suppliers for the small
and medium payload class. This is a response to
the European launcher crisis between 2023 and
2024, which was caused by Ariane 5's decommis-
sioning, an unforeseen problem with Vega-C and
the delay in development for the Ariane 6. As a
result, European payloads were either grounded
or had to pay a premium to be launched by space-
faring partners from outside Europe.

= Cost Effectiveness: The programme aims to shift
the commercial and technological risk from the
member states and therefore the taxpayers to the
companies. This will incentivize companies to
reduce development time and costs, find innova-
tive solutions to compete in a constantly changing
market and produce enough launch vehicles to
meet demand. Companies will also be motivated
to evaluate the market and decide whether a new
launch vehicle for an increased number of pay-
loads or larger payloads is necessary.

= Availability: With the increasing demand for

launch options and capacity for satellite constel-
lations, the ramp-up of launch vehicles after its
inaugural flight must be steep and the production
must be fast and effective. Companies participat-
ing in the ELC have already taken this into account
when developing their launch vehicles, promising
to meet this vital requirement.

The ELCis a milestone-based programme, with chal-
lengers required to prove to ESA until the end of 2027
that they can reach orbit. In the summer of 2025, five
European companies were preselected by ESA based
on their track record and success: Isar Aerospace (DE),
MaiaSpace (FR), Orbex (UK), PLD Space (ES) and
Rocket Factory Augsburg (DE). In November 2025, the
ESA ministerial council took place in Bremen/Ger-
many. The European support for the paradigm shiftin
launcher development was significant. Over 900 Mio.
€ (e.c. 2025) have been allocated to the ELC pro-
gramme. In the context of roughly 4 billion € being
allocated to ESA launcher programmes this is a sig-
nificant commitment and trust to Europe's future in
the launcher segment and space.
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"The ELC is the correct answer to the
challenges Europe faces in the launcher
segment. Nonetheless providing contin-
ued support to the legacy companies
and their employees involved in the
development and operation of Ariane 6
and Vega is equally important.”

The Future of Launchers in Europe

The ELCis the correct answer to the challenges
Europe faces in the launcher segment. Nonetheless
providing continued support to the legacy companies
and their employees involved in the development and
operation of Ariane 6 and Vega is equally important.
These companies possess significant know-how,
accumulated over decades and are currently the
backbone of the European launcher market and
Europe's spacefaring capabilities. Both approaches
are crucial for now and the future to launch both
small and large European payloads from Europe. It
will be necessary to continue pursuing both para-
digms of launch vehicle development for a time.
Moreover, a challenge is always an opportunity. Leg-
acy companies have the advantage of not having to
make mistakes that the new challengers will inevita-
bly face. Nonetheless, they will need to find ways to
adapt to the new system and remain competitive on
the new market. In the end, the goal is clear: autono-
mous, reliable and cost-effective access to space as a
fundamental prerequisite for institutional and com-
mercial space ambitions.
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Bavaria as a Test Case: Space Resilience in
an Era of Geopolitical Competition

Since 24 February 2022, space has moved from a
largely future-focused topic to an immediate security
concern. Russia's war against Ukraine has shown how
essential satellites are for communication, navigation
and intelligence - and how quickly modern societies
become vulnerable when these services are disrupted
or attacked. GNSS interference that affects aviation
and shipping, critical infrastructure and military oper-
ations is no longer an isolated problem; it has become
a regular feature of today's conflicts.

Against this backdrop, Bavaria is more than just
another space hub. It is a practical test case for a
wider European challenge: can Europe build space
capabilities that hold up in a crisis, while still compet-
ing with the United States and China? Bavaria acted
early. In 2018, the Bavarian government announced
that it would invest more than 700 million euros in
space activities under the "Bavaria One" initiative.
What started mainly as innovation and industrial pol-
icy is now increasingly linked to resilience and sover-
eignty. Germany's space security strategy and the
EU's focus on secure connectivity provide the broader
frame.

This changes how Bavaria should be assessed. The
key question is not only what exists today, but what
can be expanded quickly, connected to wider systems,
and kept running under pressure. In other words: can
ideas about “space resilience" be turned into function-
ing capabilities?
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Oberpfaffenhofen: Operational Backbone

A core asset is mission operations in Oberpfaffen-
hofen. The German Aerospace Center (DLR) hosts the
German Space Operations Center (GSOC), which has
been operating and monitoring spacecraft since the
late 1960s. At the same site, the Columbus Control
Center runs Europe's ISS laboratory for ESA. What
matters here is not the label, but the capability: a
mature operations ecosystem with routines, redun-
dancies and experienced teams that can keep mis-
sions running, diagnose anomalies quickly, and coor-
dinate responses across partners.

This is also why ESA, DLR and the Free State of
Bavaria are expanding the Columbus Control Center
into a lunar mission control capability linked to the
Lunar Gateway. Exploration is the immediate driver,
but the strategic value goes further: Europe strength-
ens its operational autonomy in complex pro-
grammes, builds up know-how for future lunar infra-
structure, and anchors key parts of mission controlin
a location that sits at the intersection of technology,
industry and security policy.
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Navigation and PNT: Managing Disruption

Since 2022, threats to satellite navigation have gained
much more attention — not only for armed forces, but
also for civilian infrastructure. Spoofing and jamming
can affect aviation and maritime transport, logistics
and timing services. Bavaria is responding by expand-
ing its Galileo-related activities: DLR set up the Galileo
Competence Center in Oberpfaffenhofen in 2019, and
in 2025 construction began on a larger facility to
expand capacity over the long term.

This makes the resilience debate more concrete. It
allows research and testing to focus on practical
needs: detecting interference, improving operational
procedures, strengthening receiver technology, and
ensuring that civilian users and security requirements
are better aligned. The main question is whether
these capabilities will become part of national and
European routines - for example in aviation safety,
critical infrastructure protection and military com-
mand systems - rather than staying limited to pilot
projects.

"In today's geopolitical environment, Bavaria
is not simply another space success story. It is
a reality check for Europe: can Europe build
capabilities that still function under pressure —
in war, in hybrid disruption, and in long-term
competition?"
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European Sovereignty and Industrial Delivery

European "space sovereignty" is increasingly judged
by whether Europe can deliver services — secure com-
munications, intelligence and satellite constellations.
IRIS? (Infrastructure for Resilience, Interconnectivity
and Security by Satellite), the EU's flagship initiative
for secure connectivity, aims to build a resilient com-
munications system for governmental and commer-
cial use. For Bavaria, the key issue is less on pro-
gramme design and more on whether Europe can
deliver at scale: ground infrastructure, terminals, cer-
tification and industrial capacity will determine
whether IRIS? becomes a reliable service.

Bavaria is closely integrated into key stages of this
value chain. Airbus Defence and Space points to Otto-
brunn/Taufkirchen as an important site, including
solar array production and clean-room integration
facilities. MT Aerospace in Augsburg contributes to
key supply chains for launch systems such as Ariane
6. These contributions are central to Europe's system
capability and sovereignty: they help decide whether
Europe can actually get launch and connectivity sys-
tems built and running fast enough - at the required
scale, within tight timelines, and with the necessary
security safeguards.

At the same time, familiar bottlenecks remain: ramp-
ing up production, ensuring enough testing capacity,
finding skilled workers, and creating predictable
demand through procurement and long-term pro-
grammes. Compared with the US, Europe has a
smaller commercial market and the state plays a less
decisive role as early customer. Compared with China,
industrial capacity and state steering are less tightly
linked. Bavaria cannot change these structural condi-
tions on its own, but it shows where Europe is strong
(for example, in high technology and quality) - and
where implementation still falls short.
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Dual-Use as the New Normal

Space and security are increasingly intertwined. This
is especially true for communications, navigation and
Earth observation. Bavaria has also responded insti-
tutionally. The TechHUB SVI (Security and Defence
Industry) connects companies, start-ups and
research. Since 2025, it has hosted a "military space”
technology platform that aims to bring development,
security requirements, certification and procurement
considerations together earlier.

Whether this approach works depends on issues that
matter across Europe: access to growth capital,
regulation that protects security without slowing
everything down, clear procurement pathways, and
standards that enable interoperability. Bavaria brings
useful pieces to the table — operational know-how,
navigation and control infrastructure, industrial
capacity and new coordination formats. The key test
is whether these pieces actually translate into ser-
vices that work reliably in everyday use and remain
robustin a crisis.

Conclusion: Bavaria as a Reality Check

In today's geopolitical environment, Bavaria is not
simply another space success story. It is a reality
check for Europe: can Europe build capabilities that
still function under pressure — in war, in hybrid dis-
ruption, and in long-term competition? Bavaria's
strengths are clear: mission operations, Galileo-
related expertise, industrial contributions and new
dual-use interfaces.

Whether this leads to lasting resilience and sover-
eignty will depend on execution: scaling what works,
fixing bottlenecks, and embedding Bavarian assets in
national and European structures. This will determine
whether Bavaria remains a regional success - or
becomes a cornerstone of Europe's ability to act in
space under real-world conditions.
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Dr. Stephan Recher

Deputy Network Manager Space, AeroSpace.NRW

North Rhine-\Westphalia: On Its \Way to
Becoming Europe's Next Space Hub

North Rhine-Westphalia (NRW) is in the midst of a
remarkable transformation: a shift from industrial
heartland to one of Europe's most dynamic emerging
centers of space innovation. Long associated with
steel, energy, and heavy machinery, the region is now
positioning itself as a driver of technological sover-
eignty, security, and innovation for the 21° century.
Backed by political resolve, a robust industrial back-
bone, and world-class research institutions, NRW is
pursuing a bold mission: ensuring that Europe's path
to space quite literally runs through Germany's most
populous state.

Since 2021, the state government has formally desig-
nated space technologies as a strategic priority. With
initiatives such as the AeroSpace.NRW cluster and the
SpaceTech.NRW launched in April 2025, policymakers,
industry leaders, and researchers are working more
closely than ever before. As Minister-President Hen-
drik Wist put it, “The path to space leads through
North Rhine-Westphalia." That statement reflects
more than rhetoric: it signals a long term strategy to
strengthen Europe's autonomy in orbit while bringing
future technologies - new materials, artificial intelli-
gence, quantum technologies - into space-related
production and applications.

"Investments in Al, satellite communications,
advanced materials, and sustainable
technologies can secure long term competitive
advantages - if political leaders recognize
what is at stake."
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The infrastructure to support this ambition is already
in place. Cologne hosts major research institutes of
the German Aerospace Center (DLR), working on criti-
cal aerospace technologies, as well as the European
Astronaut Centre (EAC), where ESA astronauts receive
their training. LUNA, the lunar simulation facility is
preparing Europe for future missions to the Moon and
beyond. Adding to this ecosystem is the GovSatCom
Hub under construction in Cologne-Porz — a €50 mil-
lion investment by NRW that will anchor Europe's
IRIS? secure satellite communications program.
Meanwhile, the Space Situational Awareness Center
in Uedem, jointly operated by the Bundeswehr's Space
Command and the DLR, monitors near Earth space
and protects critical civilian and military satellite
infrastructure.

Industry, too, is accelerating. Many of NRW's long-
standing small and medium-sized enterprises have
quietly supplied German and European space primes
for decades. Their products — mechanical and elec-
tronic components, production systems, advanced
materials, high frequency technology, and cybersecu-
rity solutions — are woven into Europe's space capa-
bilities. A recent headline underscored the region's
momentum: Rheinmetall and Finnish company ICEYE
are establishing a radar satellite production line in
Neuss, with the first satellites expected to support
reconnaissance and security missions from 2027 on-
ward. To help these players collaborate and scale, the
AeroSpace.NRW network offers a platform for partner-
ships, research alliances, and new business models.

NRW's scientific excellence provides yet another pil-
lar of this emerging space ecosystem. Aachen alone
hosts two essential institutions: RWTH Aachen Uni-
versity — an internationally recognized excellence uni-
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versity offering advanced aerospace programs and
cutting edge research in aviation, space systems, and
sustainable technologies — and Aachen University of
Applied Sciences, whose practice-oriented aerospace
programs feed directly into industry pipelines.
Beyond Aachen, universities in Cologne, Bonn,
Bochum, Dortmund, Duisburg-Essen, and Rhein-Sieg
contribute engineering talent, research collabora-
tions, and expertise in security technologies devel-
oped with partners such as the DLR. And at the
tri-border region with Belgium and the Netherlands,
the proposed Einstein Telescope - designed to study
gravitational waves — could become one of Europe's
most ambitious scientific projects. In short, NRW has
evolved into an academic and research powerhouse -
and an increasingly indispensable partner for the aer-
ospace sector.

Cologne: Europe’'s New Heart of Secure Satellite
Communications

If Europe intends to send its most sensitive data
through space securely, it will soon pass through
Cologne. The new GOVSATCOM Hub will operate as a
control and service center for government agencies,
security institutions, and critical infrastructure oper-
ators. As part of the EU's IRIS? mega constellation, the
hub anchors Europe's push for digital sovereignty.
Hundreds of interconnected satellites will ensure
secure, resilient communications — and NRW will sit at
the center of this strategic capability.

The decision to locate the hub in Cologne is a vote of
confidence in NRW. Its proximity to the DLR and
Cologne/Bonn Airport supports logistics and security
requirements, while seamlessly extending an already
vibrant aerospace ecosystem. But the project is more
than a technical investment. A new innovation cam-
pus is planned around the hub - bringing together
researchers, start ups, and industry. The result: new
jobs, international partnerships, and an injection of
momentum into the region's technology landscape.
Digital security and quantum communication will be
major pillars of the work ahead.
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NRW is poised not only to remain a production and
research hub but to assume a central role in Europe's
broader security architecture. Investments in Al, sat-
ellite communications, advanced materials, and sus-
tainable technologies can secure long term competi-
tive advantages - if political leaders recognize what
is at stake. Space is no longer a peripheral topic. Itis a
strategic field on which Europe's economic resilience,
technological sovereignty, and geopolitical strength
increasingly depend.

The Next Ten Years Will Be Decisive
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Sabine S. Groth

Senior Ministerial Councilor and Head of the Office of the Hessian Space Coordinator

Hessen in Space — Turning a German Federal
State into a Relevant Space Location

Introduction

Hessen, right at the heart of Germany and Europe,

is known for its blend of tradition and modernity:

the federal state offers a rich cultural heritage with
numerous palaces, gardens, state theaters, museums,
and libraries as well as a wide array of cultural expe-
riences, from historical sites to modern art. And Hes-
sen is a vital economic region, attracting business and
innovation. The state benefits from its central location
in the middle of Germany and Europe. Its efficient
mobility sector, with the Frankfurt Airport, major rail-
ways, highways, and waterways, forms the basis for
the state's strong economy. Especially the financial
sector plays a key role for the hessian economy, and
the bank towers in Frankfurt shape the city's modern
face. As the most important site for modern data
centers in continental Europe, with the powerful
De-CIX Internet node and its outstanding competence
in the field of cyber security, the state also sets the
tone in the field of digitalization.

In addition to the state-financed institutions of higher
education and private education centres, Hessen has
a rich tradition of many highly competitive non-uni-
versity research institutes. The wide range of exper-
tise offered by the research institutes extends from
natural sciences and medical research to engineering
and the arts. These institutes are a major source of
innovation and progress that reaches far beyond
Hessen's borders.

Space and space related activities in Hessen

\When it comes to space, Hessen has a lot to offer.
Over the past years the German Land has become a
relevant and a strong space location, with a great
variety of stakeholders in the private as well as in the
public sector.

With ESOC and with EUMETSAT, Hessen is also the
home of two impressive and leading International,
intergovernmental Organizations in the field of space:
Already in 1967, the European Space Operations Cen-
tre ESOC as ESA's control centre, was established in
Darmstadt. ESOC, "Europe's gateway to space" since
its early days has been responsible for the operation
of all ESA satellites and for the necessary worldwide
network of ground stations. ESOC has so far provided
operational support for more than 60 ESA satellites,
among them Huygens, Mars Express, Rosetta, Envi-
sat, GOCE and Herschel/Planck. The centre has also
supported numerous missions of other national and
International Organisations and plays a leading role
for the mission control of the European Copernicus
sentinels.

In 1986 EUMETSAT, the European Organisation for the
Exploitation of Meteorological Satellites, was
founded. EUMETSAT operates the geostationary sat-
ellites Meteosat -10, and -11 over Europe and Africa,
and Meteosat-9 over the Indian Ocean. It also oper-
ates two Metop polar-orbiting satellites, is a partner
in the cooperative sea level monitoring Jason mis-
sions (Jason-3 and Jason-CS/Sentinel-6) and exploits
the four Sentinel missions of the Copernicus space

"In Hessen, important space related
research activities are carried out in
numerous public research establishments."

component dedicated to the monitoring of atmos-
phere, ocean and climate, furthermore the Sentinel-3
marine, all on behalf of the European Union. In close
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cooperation with ESA, these important earth obser-
vation projects are carried out.

Numerous universities, public authorities and com-
panies in Hessen are involved in the most diverse
aspects of space activities, in the application of
space-related services and in the use of data stem-
ming from space. From atmospheric research to
space simulation facilities, robotic applications to
novel propulsion systems - more than 50 different
university institutes all over Hessen show an impres-
sive portfolio in space research and technology, as
well as in academic education.

In Hessen, important space related research activities
are carried out in numerous public research estab-
lishments. The bandwidth of the research and devel-
opment activities extends from the principals of
physics to the application-orientated research in
space infrastructures.
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Numerous small, medium and large companies, in
part well-known and interconnected globally, in part
*hidden champions', in part active in regional and
pan-regional markets, contribute with their space
related products, services and processes to economic
growth and to the creation of high-tech jobs in the
state. Up to now, more than 100 private companies
are part of the network “Hessen in Space".

These private companies — SMEs as well as industrial
enterprises - offer the greatest variety of products
used in space, for the use of space-based services
and for services based upon space data. This broad
range extends from research, development, manu-
facture and distribution of various industrial products
like propulsion for spacecrafts and space probes,
optical technologies, sensors, materials for harsh
surroundings, via diverse enterprise-related services
to technical advice, quality assurance and the certifi-
cation of firms in the space industry.
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In supporting innovative start-ups from or related to
the space sector, the Centre for Satellite Navigation
Hessen cesah GmbH and the ESA Business Incubation
Centre in Darmstadt (ESA BIC) are important players.
Cesah's focus lies on networking activities as well as
the financial and technical support for start-up com-
panies.

Hence, Hessen has a lot to offer in the space sector —
and it is heading towards strengthening and further
expanding its activities and networking for a strong,
visible and powerful scientific and economic location
for space.

Of course, Hessen is in competition with other German
states and European regions and has to stand its
ground. Our central concern is to actively shape the
future of space in Hessen with the involvement of the
stakeholders and to jointly advance the state in the
space sector.

"Almost every single ministry of the Hessian
state government is either actively involved

in supporting space related activities in Hes-
sen or in using space data or services based
hereupon.”
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Hessen in Space - Space Coordinator and Hessian
Space Strategy '

A milestone for the further development of its capa-
bilities and its visibility as "Raumfahrtstandort” was
the nomination of the space coordinator of the Hes-
sian state government. With effect as of 01. August
2021, Professor Dr. Johann-Dietrich Worner was
appointed as Hessian space coordinator - unneces-
sary to explain why the Hessian state government
chose Worner - former president of the Technical
University of Darmstadt, former chairman of the
board of directors of the German Aerospace Center
DLR and former Director-General of ESA. With Wérner,
an excellent and well-connected person was
entrusted, knowledgeable in the field of European
space activities like no other, and in addition familiar
with Hessen as a space location.

Among his first activities as space coordinator,
Woaorner invited all Hessian Ministries including rele-
vant public authorities and agencies of the State of
Hessen to exchange information on relevant space
activities in their respective fields of competence. The
outcome of this meeting was as surprising as it was
encouraging: Almost every single ministry of the Hes-
sian state government is either actively involved in
supporting space related activities in Hessen orin
using space data or services based hereupon.

The second step was the systematic search for stake-
holders in Hessen in the field of space. This was fol-
lowed by an evaluation of the stakeholder's activities
and competences in the field of space. Based on a
guestionnaire, universities, research establishments,
companies, public authorities located in Hesse were
invited to describe their professional competences,
products and activities on the one hand, and to for-
mulate their expectations of the State Government of
Hessen on the other.

Based on this evaluation, the Space Coordinator and
his Office in the Hessian State Chancellery were able
to get a very detailed picture of the space scenein
Hessen, which in turn was an important prerequisite
for the development of the Hessian space strategy.

1 Moreinformation can be obtained on the space coordinators web-
site www.raumfahrtkoordinator.hessen.de (website currently only
available in German language). The space strategy in English
language can be downloaded here as well.
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Creating
synergies

Promoting
networking

Striving for
coherence

Increasing
visibility

The process of strategy development was completed
in a very short time. In just a few weeks, Jan Wérner
and the author, as Head of the Space Coordinator's
office in the Hessian State Chancellery, drew up the
first space strategy in the history of Hessen. It was
adopted by the Hessian Cabinet on 29 April 2022 and
is oriented towards five core objectives, dedicated to
the overall goal of strengthening Hesse as a space
location:

The Hessian space strategy strives to strengthen
the core competencies both in the country and of the
state, and to use potential synergies in the interests
of positioning the State of Hessen as a space location
nationally, throughout Europe and internationally.
Through targeted promotion and further development
of skills and through the networking of the relevant
stakeholders Hessen, aims at developing further its
position in the space sector and make it more visible
in technological and scientific areas. Though a
meanwhile well-known and highly appreciated annual
conference "Hessen in Space" as well as an annual
experts symposium in the field of space law a strong
network of stakeholders has been developed, sup-
ported by the participation in strategically important
space and science fairs, such as the SpaceTechExpo
and the W3+Fair.
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The space strategy certainly forms an integral part of
the Hessian innovation policies and cluster activities.
Hence, the space strategy is embedded in the goals
of the state government of Hessen regarding the
promotion of education, science, research, technology
and economy. It fits in with existing strategies such
as aviation, mobility, digitalization, cybersecurity,
environmental protection, climate change, agricultural
policies, state planning and regional policies. And it
is linked to hessian education policies, including pro-
moting the STEM?-subjects, which again shows that
space is an interdisciplinary topic.

Furthermore, the Hessian space strategy ties the
Hessian space activities to the current and future
space activities of the other German states, of Ger-
many, the European Union and the European Space
Agency ESA. The exchange with other European
regions through NEREUS, the Network of European
Regions using Space Technologies, of which Hessen
was among the networks founding members, is very
much oriented to an intensive national and interna-
tional, above all European cooperation.

2 STEM: Science, Technology, Engineering and Mathematics
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Project Manager at TechHUB SVI - Bayern Innovativ GmbH

Bavaria's Strategic Efforts in Space and
Defence: A Personal Perspective

Building a Strong Space Ecosystem in Bavaria

With the adoption of the Bavarian Space Strategy
“Bavaria One"in 2018, the Free State of Bavaria has
taken bold and deliberate steps to position itself as
a European leader in the space ecosystem. This posi-
tioning has been driven by a combination of political
will, strategic investment, and a collaborative inno-
vation culture that bridges academia, industry, and
government. At the heart of this strategic approach
lies the deep understanding that space is notonly a
technological frontier but also a critical enabler of
economic growth, security, and sovereignty. Bavaria's
leadership understood early on that to remain com-
petitive and resilient in a rapidly changing geopolitical
and technological landscape, the state needed to
invest in future-defining capabilities such as space
technologies and subsequently defence technologies.

The 2018 "Bavaria One" strategy marked an important
commitment by the Free State of Bavaria to space
technologies. With funding of over €700 million,

the strategy set out ten areas of action, including
research, education, infrastructure, and startup sup-
port. One of its visible outcomes was the establish-
ment of the Department of Aerospace and Geodesy
at the Technical University of Munich (TUM) with the
aim to develop it to be the Europe's largest aerospace
faculty, with over 50 professorships and 2,000 study
places. Its proximity to key industry players such as
Airbus and the German Aerospace Center (DLR) has
fostered a vibrant environment for applied research
and talent development. Another important pillaris
also the expansion of the DLR site in Oberpfaffen-
hofen, envisioned as a world leading hub for Earth
observation activities, supported by significant public
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investment since 2018. Bavaria aimed to establish
itself as a powerhouse in satellite navigation through
the establishment of the DLR Galileo Competence
Center in Oberpfaffenhofen. The decision to locate
the European Moon Control Centre in Oberpfaffen-
hofen further reinforces this strategic trajectory to
strengthen the Bavarian space ecosystem. Together
with the European Space Agency (ESA) and the Free
State of Bavaria, the DLR will evolve the existing
Columbus Control Centre into a dedicated operations
hub for future lunar missions.

The strategy from 2018 also identified emerging tech-
nology fields, such as quantum and information tech-
nologies for space applications, space robotics, and
technologies for in orbit operations including servic-
ing and satellite refuelling. It stated also the ambition
to position Bavaria as a leading location for the devel-
opment and production of launch vehicle technolo-
gies across multiple payload classes. This is a success
that Bavaria has already achieved through its two
leading micro-launcher start-ups, Isar Aerospace and
Rocket Factory Augsburg, and the strong supplies
companies such as HPS or the Augsburg based MT
Aerospace for the European Ariane rocket program.

"Bavaria's leadership understood early
on that to remain competitive and
resilient in a rapidly changing geopolitical
and technological landscape, the state
needed to invest in future-defining
capabilities such as space technologies
and subsequently defence technologies."
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From Research Excellence to NewSpace
Entrepreneurship

In parallel with strengthening the universities and
research institutes, Bavaria has cultivated a thriving
NewSpace start-up scene. This began years ago with
the ESA Business Incubation Centre (BIC) Bavaria,

which was founded in 2004. Since 2009, it has "In parallel with strengthening the
received financial support from the Bavarian Ministry universities and research institutes,
of Economic Affairs, Regional Development and Bavaria has cultivated a thriving

Energy. Strong universities in this field, such as TUM NewSpace start-up scene. This
and the University of the Federal Armed Forces in p P '

Munich, also play a major role with their own start-up begcm years ago with the ESA
support programmes. The support of space start-ups | BuUSiness Incubation Centre (BIC)
in Bavaria is underpinned by a robust support infra- Bavaria, which was founded in
structure for start-ups in Bavaria with public institu- 2004."

tions such as Bayern Kapital and LfA Forderbank.
Bayern Kapital provides venture capital through
co-investment models with private investors, and is
one of Germany's leading venture capital companies
specialising in deep tech. Initiatives like BayStartUp
and Grinderland Bayern offer business plan competi-
tions, coaching, and networking opportunities,
ensuring that innovative ideas can mature into viable
enterprises. The Bavarian cluster initiative is also part
of the Free State's efforts to strengthen the eco-
system. The Bavaria's Aerospace Cluster, managed by
bavAlRia e.V., acts as a central platform that connects
industry, research institutions, SMEs, and policymak-
ers. At the same time, Munich Aerospace comple-
ments this ecosystem on the research side, bringing
together TUM, the University of the Bundeswehr
Munich, DLR, and Bauhaus Luftfahrt in a dedicated
alliance that pools scientific expertise, advances joint
research programmes, and reinforces the Munich
region's position as a leading hub for

aerospace innovation.
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Expanding into Security and Defence:
A Strategic Shift

Over the last three years, the Bavarian strategic focus
has expanded to include the security and defence
industries more strongly and visibly. The establish-
ment of the TechHUB SVI (SVI stands for 'Security and
Defence Industry") at Bayern Innovativ GmbH in 2022
demonstrates Bavaria's dedication to aligning its
technological capabilities with national and European
defence objectives. This TechHUB SVI connects over
200 partners, including defence companies, startups,
research institutions, and the Bundeswehr, fostering
innovation in areas such as autonomous systems and
military space. The establishment of the 'Military
Space' technology platform within the TechHUB SVI
at Bayern Innovativ in September 2025 highlights the
recognition of the increasing significance of space
technologies in defence and the increased strategic
importance of space in military operations. The plat-
form aims to support and connect the key players in
military space technologies with focus on tangible
applications. It specifically integrates Bavaria's strong
expertise in the field of space and defence technolo-
gies from agile start-ups to established companies.
Relevant experts are deliberately approached across
all sectors. By promoting systematic exchange and
joint projects, the aim of the TechHUB SVI with its
technology platforms is to accelerate the develop-
ment of highly innovative technologies and make a
decisive contribution from Bavarian companies
strengthening European sovereignty and competi-
tiveness in military space technologies.

"Bavaria's early investments and
ecosystem readiness have positioned
it as a key player in the space and
defence sector with exemplarily the
Bavarian sites of Airbus Defence and
Space, OHB, ArianeGroup.”

Bonn Future Lab on Strategic Foresight 2025

The adoption of the German federal government's
first space security strategy in November 2025 high-
lights the importance of maintaining and expanding
operational capabilities in space, particularly within
the military. Notably, the strategy identifies key areas
of action that can now be addressed by various stake-
holders within ecosystems. Bavaria's early invest-
ments and ecosystem readiness have positioned it as
a key player in the space and defence sector with
exemplarily the Bavarian sites of Airbus Defence and
Space, OHB, ArianeGroup. This is further exemplified
by start-ups in the launch sector, such as Isar Aero-
space and Rocket Factory Augsburg and the high-
lighted role in the German space security strategy of
the SPACE research centre at the University of the
Federal Armed Forces in Munich. Germany's space
security strategy can significantly strengthen the
ecosystem, provided that the opportunities that arise
are seized.

The Bavarian strategic course setting since 2018
offers a model for strengthening a resilient, innova-
tive, and strategically aligned space and defence eco-
system. Looking ahead, Bavaria faces both challenges
and opportunities. The global space and defence
landscape continues to become more competitive and
complex. For Bavaria it is important to remain agile,
support the scaling of its startups, recognize and
strengthen further the role of small and medium-
sized supplier companies, and foster deeper collabo-
ration across industries. Integrating expertise from
automotive, IT, and Al sectors might be crucial for
future space and defence innovations as well as the
public engagement, political will and foresight.
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Maximilian Schranner

Project Manager of the Bonn Future Lab and PhD candidate
at CASSIS, NATO Defense College Next Generation Fellow

Exploring Space Future(s) -
The BFL2025

Strategic Foresight Workshop

Theldea
The aim CASSIS pursues with the Bonn Future Lab on
Strategic Foresight is threefold:

1. Connecting international experts and practitioners
on emerging security challenges and foster deep
and open discussion among them;

2. Introducing German junior academics and young
professionals — decision makers of tomorrow - to
these unfolding themes in International Security
and exposing them to the current world-leading
debates around these issues;

3. Andteaching these next-generation German lead-
ers ways to think strategically about the inherent
insecurities of the future.

The Bonn Future Lab thus plays the long game.
Instead of putting forth alarmism or producing hasty
policy recommendations that will never see the light
of day, CASSIS' flagship format influences the percep-
tion and decision-making capabilities of young, bright
minds. One day, having scope to shape policy or con-
fronted with challenging situations, they hopefully
know how to think critically and in alternative scenar-
ios, and can incorporate the existential security lens
into their calculations.

Our approach at CASSIS is to tackle this broad vision
by undertaking a strategic foresight process every
year with a group of these young leaders on a rele-
vant security issue of our times. This time, we focused
on “Building a Sustainable Space” - thus, the myriad
of challenges and opportunities posed by space.
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Workshop

Building on the input and exchanges with world-lead-
ing scholars and practitioners during an international
conference day, the participants conducted a short,
exemplary strategic foresight process. The main
focus of this exercise is to introduce the young audi-
ence to the ontology of foresight and to structural
thinking about alternative futures, rather than teach-
ing the full catalogue of methods or producing
appealing, fully finalized outcomes.

This summary of the Bonn Future Lab on Strategic
Foresight 2025 Workshop will introduce our angle on
strategic foresight, outline the workshop's procedure,
and, finally, present the scenarios and strategic lines
of action the group developed.

CASSIS' approach to Strategic Foresight

“Strategic foresight is a structured and systematic
approach of exploring plausible futures to anticipate
and better prepare for change. Strategic foresight is
not about predicting a single future. It is about the
analysis of plausible futures, which can support better
policy making." (OECD). At CASSIS, we learned that
rather than elaborating on ever more specific methods
for different use cases and frequently exogenously
producing scenarios for issues that seem relevant to
us, the real game-changer in impact is the ontology
to start with.

®  There are no facts about the future. All the data
we dispose of, and we might be able to analyse
and extrapolate, is always dependent on the
past and omits the uncertainty that comes
before us.

= Thereis not one predictable future. From the
vantage point of the present, there are multiple,
if not infinite possible futures possible futures.
They are unfolding in various, interlinking, and
inherently complex directions. Some more prob-
able, some less. Some things are very unlikely,
but highly impactful.

®  The goal of the game is not to uncover the entire
range of futures in order to predict the future.
The goal of Strategic Foresight is to think sys-
tematically about the possibilities that might
unfold to be resilient and prepared for surprises,
to detect challenges early, and to be ready to
seize opportunities: To effectively handle the
flux inherent in the occurrence of the future.
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Understanding these uncertainties and the existential
contingency the future poses for us does not lead to
withdrawal into helplessness or simple reaction. If
the future is not determined one way or the other, or it
does not unfold in the way some want to convince us
of - there is room to act and to shape events. And the
one who understands the future(s) the best can
shape it most effectively.

The Workshop

The entire workshop of the Bonn Future Lab 2025
effectively served the goal of conveying this under-
standing to a group of highly promising junior profes-
sionals and academics. The group consisted of nearly
30 participants from diverse backgrounds across
Germany. The group included graduate students and
young professionals from policy, administration, the
military, and the private sector. Prior knowledge of
space security varied; some worked on the topic
actively on their own, while others shared a general
interest in or an occupation related to security and
were eager to dive more deeply into the mega issue
of space.

To lay the groundwork and prepare the group's recep-
tors to meaningfully engage with and absorb the
debates of the international conference day, the
workshop began with a digital kick-off meeting. The
participants first got to know each other, and the
workshop team introduced the ontology of foresight
and the basic guardrails of space security. In a lively
conversation, CASSIS Senior Fellow and Germany's
leading space security policy expert, Dr. habil. Antje
Notzold, took the group along for a critical tour de
force of all things space.

During the digital kick-off, participants learned about
the workshop's proceedings. The exploratory fore-
sight should lead to alternative, insecure, and rele-
vant scenarios, upon which strategic options for vari-
ous political actors could be elucidated. The foresight
exercise's aim was thus to explore possible futures of
one specific topic. CASSIS pre-defined this topic as
“European Space Security 2040".

In the days ahead, the participants would work through
the following steps to arrive at coherent, relevant
scenarios. The basis is the environmental analysis. In
this, the relevant factors influencing the issue over
the next 15 years are gathered. These factors undergo
an uncertainty analysis, which identifies the most
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pertinent and uncertain aspects. For the carved-out
key factors, projections are drawn up - this is the
first step in looking into the future. The projections
form the frame of the scenarios, which were then
designed and further explored in a consequence
analysis. Based on that, the group could draft strate-
gies. For the didactic goal of BFL2025, the workshop
was designed mainly in a clear, qualitative way, allow-
ing participants to easily follow each step's progress.

Starting with the digital kick-off and continuing as
homework until the face-to-face workshop, the par-
ticipants set out individually to identify impact factors.
They were tasked with brainstorming and researching
external factors influencing the topic. Which are the
relevant factors that could still develop in the future

Environmental
Analysis

Strategy
Evaluation

Uncertainty
Analysis

Strategy
Formulation

Deriving
Projections

Scenario
Development

Consequence
Analysis
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and at the same time affect the future under consid-
eration? These factors of influence are the definable
variables that constitute the workshop's view of the
future. They are not projections or manifestations of
how the future might unfold on their own, but rather
the categories and elements that the group considers
essential to the progression of the issue.

These factors were gathered digitally, and the input
from the international conference day was included.
The organizational team consolidated the set of fac-
tors by smoothing out duplications and clarifying sin-
gle entries. Having gotten to know each other in Bonn,
the first real workshop day began with an exercise to
familiarize the group with all the individually gathered
factors of influence. For this, the group was divided
and all the factors assigned to one of the PESTLE
(Political, Economic, Social, Technological, Legal, Eco-
logical) categories. This was not aimed at weighing
the factors or including one of each category in the
scenario development, but to show the participants
the variety and breadth of possible paths of influence
on our topic and to get to know each factor.

From this gathering and sorting, the group had to
choose key factors of influence, as the limited amount
of time did not allow for all factors to be considered
during the scenario development. In fact, such approach
might not might not even desirable as many factors
could prove to be only mediately relevant or are sim-
ply more or less certain in the future — and why work
on anirrelevant and anyway well-known scenario?
Hence, the uncertainty analysis looked for highly
relevant and highly uncertain factors of influence.
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Workshop

Key Questions of the Uncertainty Analysis:

= \Which of the elicited factors have a strong
influence on European space security in the
next 15 years?

® |sthe factor's development predictable, or is
the factor uncertain and could develop in
different directions that need to be consid-
ered by the scenario team for further sce-
nario development?

By simple voting, the workshop group identified seven
key factors, all of which were uncertain and relevant.
The group was once again split, then collaboratively
came up with a maximum of three projections for
each factor of influence. Here, the look into the future
began. The groups were instructed to find alternative,
creative, yet plausible ways in which the variable, as a
factor of influence, could play out until 2040. Attention
had to be paid to not only thinking from the present,
but also to thinking big — a lot can happen in 15 years.
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Key Factors found by the Workshop Participants

®  (lobal Geopolitical Situation
Militarization of Space

Progression of Al

Societal Resilience

Availability of Critical Raw Materials
Progression of US Domestic Politics
Climate Change

How, then, can we proceed from this bunch of projec-
tions to meaningfully build scenarios? As the aim of
the workshop was both to provide traceability for the
participants and, ideally, to illuminate the edges of
possible futures, the scenarios to be drawn were
arranged along the lines of an alternative-scenario
matrix. The groups were tasked with creating four
scenarios along the axes of degree of global cooper-
ation and technological progress. To convey that
Strategic Foresight is not only about exploring future
uncertainties and unknowns, but also to highlight
vastly influential developments that get ignored, one
fifth group built a wild card scenario on the “Grey
Rhino" Kessler Syndrome."

Global
Cooperation

+

Multilateralism
Made in China

A New Hope

Technological
Progress

Downward
Spiral of
Infinity

A Crowded
Space

1 Bollien, Sebastian: Foresight-Phanomene. Im Tierpark der Strate-
gischen Vorausschau, Bundesakademie fur Sicherheitspolitik, in:
https://www.baks.bund.de/sites/baks010/files/20230207_fore-
sight-artikel_bollien.pdf, Februar 2023; Wall, Mike: Kessler
Syndrome and the Space Debris Problem, in: https://www.space.
com/kessler-syndrome-space-debris, 14.07.2022.
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The participants were free to include projections of
key factors of influence in their scenarios to draw up
relevant and plausible stories of the future unfolding.
By a short introduction into storytelling and usable
templates, the participants learned that convincing
storytelling is vital to deliver scenarios to decision
makers. Harking back to the start: When there are no
facts about the future, there is no data and external
validity for scenarios.

After creating and presenting five exciting scenarios,
the next step was the strategic part of strategic
foresight. While each assigned one political actor, the
groups searched for goals in these scenarios and
were tasked with aligning them with the means avail-
able. To stimulate discussion and encourage thinking
outside the box, Russia and China were two of the five
actors the groups were to build strategies for. Strategy
development happened along the following six steps:

= \Whatis the target vision of the actor in the
proposed future(s)? Which opportunities can
you identify, and which risks may arise? Which
state does the actor want to reach in 20407

®  \Which are the most relevant and realistic
fields of action to work on? Where does the
actor have to prioritize to achieve the vision,
given finite resources?

®  \Which concrete measures does the actor have
to take in your strategies? Which steps are
ahead in the fields of action?

= \Who could be a partner for your actor on the
global stage to reach the target vision?

= Which risks arise from the prioritization in your
strategies? Do you ignore certain risks? Do new
ones come up from the measures you take?

®  \Which could be indicators of success or early
warning of failure in five-year steps, ever to
update the strategy?
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Conclusion and Outlook

The Bonn Future Lab 2025 workshop demonstrated
that space is a highly relevant, if not the critical, arena
of international security in the coming decades. The
participants started their work from the vantage
point of an ever-rising importance of and attention to
the issues surrounding our planet. While the future
importance is nearly certain, the workshop's outcomes
highlight that the trajectories of how this importance
might play out vary widely. European Space Security
2040 could play out as a success story or a tragedy —
and both ends could comprise possibilities that deci-
sion makers and the public do not anticipate.

What becomes apparent is that both space is highly
influential on the occurrences on earth, but the most
influential factors on the development of space
access, usage, and conflict found by the workshop
are, too, not endogenous to the spheres over 100km in
height. Society, the economy, ecology, and politics on
the ground determine how humanity can use space
effectively or end up in conflict. Furthermore, as the
wild card highlights, the ecology of space use is as
complex and unstable as the Kessler syndrome,
which is both existential and not too improbable.

These two points highlight the importance of system-
atically engaging with the future(s). Things can go
wrong quickly, but there is still opportunity for proac-
tive decision-making. Different actors can influence
the paths that lead to space futures — for better or
worse. If European space security is to be sustainable,
policymakers need to address the challenge of shaping
the future. And this is only achievable if they have
given it careful thought.
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Scenarios

Multilateralism
Made in China

In 2040, humanity's access to and use of space are
governed by a global multilateral regime established
under a benevolent hegemon. Conflicts in the different
orbits are a thing of the past, as the once-chaotic
environment of competing actors has been replaced
by a tightly regulated framework that manages radio
spectrum allocation, orbital debris mitigation, and
equitable access to space resources. This new world
order was made possible by China's technological and
economic global leadership, as well as its growing
credibility as a reliable partner.

By the late 2020s, as many observers had expected,
China's space economy had caught up technologically
with leading private U.S. space companies. With signi-
ficant developments in reusable micro launch-systems
as well as on-orbit servicing, Beijing continued to
strengthen its position as a leader in space through
strategic investments in quantum-encrypted commu-
nication satellites and autonomous on-orbit servicing
platforms.

Meanwhile, the traditional forerunner in space top-
pled in the early 2030s. In 2028, President Trump
sought a third term, sparking severe unrest reminis-
cent of a civil war that dramatically shifted the US's
focus to domestic issues. By force, Trump's quasi coup
prevailed over the internal turmoil. Nevertheless,
markedly weakened, the regime has to put a lot of
effortinto stabilizing its rule. Though large parts of
the US business community initially endorsed the
president's stay in power in the hope of hyper-liberal-
ization, his erratic, in part contradictory policies aimed
at regime survival were placing an increasing strain
on the American economy. Its subsequent forced
withdrawal from global power projection ultimately
led to the collapse of the known international order.
With NASA chronically underfunded and the Space
Force reduced to an almost symbolic entity, the once
vibrant New Space sector collapsed under financial
and regulatory stress. Ventures such as SpaceX and
Blue Origin either disintegrated or were nationalized
in long-overdue bailout attempts.
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"Finally stripped of its value base, the
transatlantic alliance, once a fundamental
pillar of US-European cooperation in
spaceflight, collapsed."

Finally stripped of its value base, the transatlantic
alliance, once a fundamental pillar of US-European
cooperation in spaceflight, collapsed. Deprived of
essential assets by its formerly most crucial ally, the
European remainder of NATO could not prevent Rus-
sia's sobering complete occupation of Ukraine by
2029. However, the ramped-up European military
spending at least sufficiently deterred Moscow from
engaging in direct confrontation. In its defense
industrial efforts, Europe had built up some strategic
assets for space use, but it was still noticeably
lagging behind great space powers. Russia, in spite
of victory exhausted by a 15-year war effort, con-
centrated on economic recovery and was further
burdened with the occupation of Ukraine. This
resulted in a fragile Eurasian balance of power.

By 2030, The People's Republic of China had become
the undisputed global leader in economics and tech-
nology. The dependence of the European states and
the Russian Federation on Beijing intensified. After Xi
Jinping died in 2032, moderate CPC cadres emerged,
and China once again underwent strategic liberaliza-
tion. This increased international confidence in Beijing.
Space policy was a main pillar of this shift: Taking
advantage of its technological leadership, China devel-
oped a new multilateral regime for regulating space
open to third parties. The following European partici-
pation in said regime was driven not only by economic
pragmatism but also by the clear integration of cli-
mate-oriented goals within space policy. China's
active commitment to orbital solar reflectors for cli-
mate control, synthetic fuel production on the moon,
and space-based carbon monitoring resonated strongly
within the European Union desperate for ecological
solutions. Through its leadership in this comprehen-
sive framework in the following years, Beijing convin-
ced its partners to extend the "Multilateralism Made
in China" to more policy areas.
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Scenarios

10

A New Hope

In 2040, a multilateral, but Washington-led Interna-
tional Space Agency regulates activities in and access
to space. This is the result of a paradigm shift in the
space sector, which once again put national govern-
ments at the forefront of all activities from ground-
based infrastructure to LEO and to deep space explo-
ration. Throughout the 2020s, private US firms, led by
SpaceX leveraging its fully reusable Starship Ultra
system, dominated the space industry. By 2030,
essentially a monopoly had formed; almost no
launches, missions, or communications in orbit were
possible without the US space giant. Musk and his
allies influenced U.S. politics by a tight grip on the
Republican Party, seeking to shape strategic and
industrial policy according to their oligarchic ambi-
tions. Elon Musk tried to sway critics of his growing
influence by emphasizing his desire to use his wealth
and capabilities to promote international cooperation
in space for humanity's greater and long-term good,
occasionally even claiming the Nobel Peace Prize.

The turning point emerged in early 2031, when a
domestically blocked US administration markedly
escalated tensions with China and steered towards
military confrontation through aggressive maneuvers
and the relocation of significant assets. Influenced by
admiration for strong autocratic leaders, economic
reasons and fear of War lll, Musk deprived the US gov-
ernment of its privileged access to SpaceX infrastruc-
ture, making large-scale military operations impossi-
ble. The US government viewed this as an attack on
national sovereignty and reacted with the high-pro-
file arrest of Musk and the seizure of SpaceX. This
drastic step — combined with a freeze on government
funding for private space companies - led to a rea-
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"The turning point emerged in early 2031, when
a domestically blocked US administration
markedly escalated tensions with China

and steered towards military confrontation
through aggressive maneuvers and the
relocation of significant assets."
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lignment of space and technology policy, shifting the
focus from vibrant private innovation and entrepre-
neurship to strict government regulation and even
state ownership. Despite its clear economic and sci-
entific drawbacks, the new strong-state strategy
also created opportunities for diplomatic efforts, as
the fragmentation of space actors were resolved and
the government could now more directly leverage the
U.S. space capabilities.

From 2034 onward, using its economic and techno-
logical dominance and building on the five space trea-
ties conceptualized in the early phases of space
exploration, the U.S. started drafting multilateral
treaties to increase its influence over the space pro-
grams of allied countries. In exchange for cooperative
security measures, intelligence exchange, and
improved interoperability, these treaties promised
technological cooperation and resilient access to
space. For Western industrialized nations, especially
the EU, participating in this regime was indispensable
to achieving more stable conditions for their space-
dependent economies. For them, the treaty system
enabled long-awaited progress: in 2036, the ArianeN-
ext reusable rocket entered service, finally allowing
autonomous manned flight capability without the
reliance on U.S. systems. Meanwhile, some develop-
ing and emerging countries also hoped to benefit
from the growing space market through the treaties.
In 2037, the International Space Agency was estab-
lished as a Washington-led Western alliance with the
potential to expand. It promised “A New Hope" for
global space cooperation.
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Scenarios

A Crowded Space

By 2040, the markings on the wall that were visible
15 years ago have become reality. Having once been
a space of cooperation and the scientific aim for
humanity's greater good, space has evolved into an
arena of sheer power politics and arms races. Earth's
technological and military superpowers are locked in
confrontation.

The nailin the coffin for practical and benevolent
cooperation in space were the US elections in 2028,
which consolidated MAGA's leading role in D.C. In line
with its isolationist ideology, the U.S. administration
subsequently withdrew increasingly from interna-
tional space projects and put ever more effort into
increasing its own technological capabilities and mili-
tary might. Massive investments went into autono-
mous defense satellites, laser-based orbital intercept
systems, and next-generation reusable launch vehi-
cles - in order to sustain America's technological edge
towards the emerging civil and military space power
on the other side of the Pacific.

Their rivalry was now widely described as the New
Cold War. Space played a paramount role in the power
struggle as both powers developed advanced space-
based reconnaissance capabilities as well as early-
warning space networks to gain a new perspective on
the geopolitical chessboard. The logical geostrategic
watershed followed in 2029, when these space intel-
ligence assets made previously concealed military
assets — such as submerged nuclear submarines -
effectively visible. Ground warfare now more than
ever relied on dominance in space. The consequences
for the strategic component remain elusive and, for-
tunately, have not yet been tested...

Meanwhile, Europe could not solve its core challenges
and still suffered from political division and internal
rivalry: ambitious space programs stagnated as
member states argued over financing and competen-

"Meanwhile, Europe could not solve
its core challenges and still suffered
from political division and internal
rivalry: ambitious space programs
stagnated as member states argued
over financing and competencies.
After effectively losing secure access
to space when U.S. partnerships
collapsed, the continent faced a
strategic gap.”
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cies. After effectively losing secure access to space
when U.S. partnerships collapsed, the continent faced
a strategic gap. At least Germany and France success-
fully facilitated a bilateral heavy-Llift rocket program
by 2031, which secured a limited foundation of Euro-
pean sovereignty. This example showcases, that
competition also intensified on the level below the
two giants. For example, India and Japan launched
ambitious independent mega-constellations for navi-
gation and data relays in 2033 to consolidate their
technological independence. The rising number of
launches was increasingly overcrowding orbits, fur-
ther intensifying competition. In 2031, the ISS, the last
symbol of a more cooperative past, was abandoned
and deliberately deorbited in a controlled manner,
with no successor in sight despite early plans for
commercial orbital platforms.
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Finding themselves in a security dilemma, Washing-
ton and Beijing were committed to following each of
their adversaries' steps in space, using any means
necessary. Growing confrontation in the fields of
intelligence and hybrid play led them on a path
towards escalation. Following a surge in quantum-
enabled cyberattacks on U.S. communications net-
works, several Chinese relay and surveillance satel-
lites mysteriously failed in 2036. Thus, both parties
began deploying offensive satellites capable of
autonomous orbital maneuvering, electronic jamming,
and anti-satellite intercepts, which were regarded as
tools to deter further hybrid attacks. By 2040, the
new military space race meant that technology had
reached unprecedented levels of sophistication. Yet
this progress came at a price: the technology land-
scape is heavily fragmented and dominated by mili-
tary priorities, with only limited dual-use spillovers
benefiting civilian or scientific applications. Space is
no longer a realm of cooperation, but has become an
arena for future “Star Wars".
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Scenarios
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Downward Spiral of Infinity

2040 proved space capabilities to be Europe's Achil-
les' heel. As major powers shifted their focus away
from the continent, Russia waged a war of aggression
against the EU and even detonated a tactical nuclear
warhead in Europe's Low Earth Orbit (LEQ), generating
a massive debris field that crippled navigation, recon-
naissance, and communications across the continent.
Although the long-term consequences remain
unclear, Moscow appears to believe it can now decide
the conflict through conventional superiority, having
removed Europe's space-based technological edge.
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The world entered this vicious spiral in 2026, when -
foreseeably - the Al bubble burst. Western economies
were severely shaken, triggering social upheavals in
many countries. Despite the blatant failures of their
promises, a group of techno-libertarian billionaires
leveraged their remaining power to secure their on-
going influence and took hold of the U.S. Government.
After the severe resistance was crushed, the United
States re-emerged as an oligarchic state weakened
by civil war, only superficially governed by a central
authority. The control of critical orbital infrastructure
and communication networks remained in the hands
of oligarchic elites.

Amid the global economic upheaval, space innovation
stagnated. Investments in reusable launch systems,
lunar mining ventures, and on-orbit manufacturing
projects evaporated. The collapse of once-promising
Al-driven orbital traffic management systems led to
a patchwork of manual oversight and outdated proto-
cols for collision avoidance. Space actors thus
focused on maintaining and repairing legacy satellite
constellations to keep basic navigation and Earth-
observation capabilities operational.

Simultaneously geopolitical tensions also ignited in
the 2030s. While most European states kept demo-
cratic governments, the transformed U.S. buried the
transatlantic alliance and also abandoned the multi-
lateral frameworks that had previously governed
orbital conduct. This regulatory vacuum was soon
filled with distrust. Washington, Beijing, and Moscow,
still unable to enhance their respective space capabil-
ities because of severe budget constraints, instead
increasingly engaged in destructive covert operations
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and hybrid attacks, not only, but especially in space.
The total absence of effective governing bodies
scared off private investors and cemented the stag-
nation of space innovation. Amidst this confronta-
tional climate, Europe managed to sustain its legacy
space assets — mainly weather, reconnaissance, and
communication satellites.

With Europe being increasingly isolated, Russia seized
the opportunity to launch a long-feared full-scale
conventional attack in 2035 and quickly occupied the
Baltic states. After those catastrophic losses, Euro-
pean militaries eventually managed to halt the Rus-
sian advance in Central Europe and Scandinavia. The
remaining NATO command structures and Europe's
more advanced military capabilities proved to be
effective. Both sides entrenched themselves in a
grueling five-year war of attrition. In 2040, with the
war stalemated and his regime aging, President Putin
thus authorized a self-destructive tactical nuclear
strike in Europe's LEO to regain initiative by eliminat-
ing Europe's space-based technological advantage
and plunged the continent into a downward spiral
with no foreseeable end.

"The world entered this vicious spiral in 2026, when -
foreseeably - the Al bubble burst. Western economies were
severely shaken, triggering social upheavals in many countries."

Bonn Future Lab on Strategic Foresight 2025
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Scenarios

Kessler Syndrome

For decades, many have warned of this cataclysmic
scenario, butin 2040, many everyday processes and
services taken for granted for decades - such as GPS
navigation, global internet broadband, and real-time
weather forecasting — have effectively become
unfunctional. Chaos and uncertainty spread through
the remaining media; the global financial architecture
is inoperable; power grids have collapsed; and world-
wide passenger and freight traffic are severely dis-
rupted. Besides those drastic consequences for daily
live, security and military actors were also severely
affected by those disruptions. And all that came to
pass due to noting more than orbital congestion: the
tipping point of the Kessler Syndrome was reached.

How could this happen? By the end of the 2020s the
fierce competition for technological and economic
dominance between the U.S. and China increasingly
reached the realms of space. In 2029, China and Russia
initiated the deployment of their own extensive mega-
constellations of satellites for secure communica-
tions, Earth observation, and navigation services in
response to the already inflationary U.S. Starlink
initiative. The Western response relied on ever
expanding private firms, which addressed growing
concerns about sustainability by highlighting their
reusable launchers and on-orbit refueling. As the
global space economy moved towards monopolies,
space entered a new gold rush. The orbits got ever
more packed.
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"The debris caused a cascade effect that
nearly dismantled all space infrastructure,
ending the era of global satellite networks
for the time being."

The 2030s began with a disaster that would be seen
as a warning signal in hindsight. An unprecedented
solar storm hit Earth, crippling parts of the global
satellite infrastructure and setting back the develop-
ment of space exploration by years. Several afteref-
fects in the form of collisions occurred, resulting in
space debris blocking parts of the orbits and forcing
operators to implement emergency deorbit maneu-
vers. Instead of cooperation for the common good,
the shock fueled global competition, as the major
powers saw the weakening of their rivals as an
opportunity. The first to regain a foothold in space
would be able to expand their relative power signifi-
cantly. Both China and the U.S. therefore put novel,
not yet fully developed Al-driven trafficcmanagement e
systems for collision avoidance and orbital path plan- ‘;‘2".“2’.
ning into wide use. These systems temporarily ena- *
bled a rebound of space infrastructure. N/

However, the more responsibility that was given to
these systems, the more complex the interactions in
near-Earth orbit became. In 2040, a series of fatal
software errors occurred when militarized autono-
mous Al satellite networks misinterpreted an acci-
dental collision as an attack, initiating each other's
destruction through directed maneuvers and proxim-
ity operations. This was the tipping point. The debris
caused a cascade effect that nearly dismantled all
space infrastructure, ending the era of global satellite
networks for the time being. What had been narrowly
avoided after the solar storm 10 years before had
now come to pass: the “Kessler Syndrome”.

"What had been narrowly avoided after
the solar storm 10 years before had now
come to pass: the “Kessler Syndrome”."
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Positioning China as a the
leading Space Power

Strategies

China should pursue a strategy aimed at consolidat-
ing its position as a leading global space power —
technologically, economically, and symbolically — over
the coming decades. This ambition is grounded in the
assumption that sustained space capabilities will
remain a central component of national power and
international prestige. At the same time, long-term
success will depend on China's ability to overcome
technological constraints, geopolitical competition,
and growing pressures for sustainability in the orbital
environment. Strengthening domestic space capabili-
ties therefore requires not only ambition, but also
institutional resilience and strategic prioritization.

To operationalize this objective, the strategy should
focus on three interlinked areas: space infrastructure,
economic and industrial development, and security
and stability. In the domain of space infrastructure,
China should continue to expand national launch
capacity through the modernization of spaceports,
diversification of launch systems, and selective
engagement with commercial actors. While such
engagement can foster innovation and cost efficiency,
maintaining strategic oversight remains essential to
avoid dependency risks and preserve alignment with
long-term national objectives. Flagship initiatives
such as dense satellite constellations or a permanent
lunar research presence should be pursued as long-
term capability-building efforts rather than short-
term prestige projects.

In the economic and industrial domain, long-term
agreements on energy supply and access to critical
raw materials with politically aligned partners could
reduce exposure to external shocks and supply chain
disruptions. Technological cooperation may function
as a lever in these arrangements, although its effec-
tiveness will depend on partners' willingness to
accept asymmetric interdependence. Domestically,
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"In the domain of space infrastructure, China
should continue to expand national launch
capacity through the modernization of space-
ports, diversification of launch systems, and
selective engagement with commercial actors.”

further consolidation of space enterprises into larger
and more competitive entities could strengthen
market positioning, provided that efficiency gains are
balanced against risks to flexibility and innovation.

In the area of security and stability, bilateral partner-
ships granting access to civilian infrastructure,
logistics nodes, or tracking facilities in strategically
relevant regions should be framed as mutually bene-
ficial and transparency-enhancing, while denying any
dual-use potential. This framing, however, will poten-
tially face skepticism from competing space powers.
Managing public perceptions should therefore be
understood as an ongoing strategic task.

Enhanced international cooperation should focus on
a limited set of reliable politically aligned partners.
Russia, despite its constraints, remains a key collabo-
rator due to its aerospace expertise and experience in
long-term space programs. Belarus can contribute
industrial capabilities and political alignment, while
Pakistan offers opportunities for cooperative satellite
programs and training exchanges. Together, these
partnerships could serve China as a hedge against
increasing geopolitical and technological fragmenta-
tion.

Finally, the strategy should incorporate mechanisms
to monitor risks that could undermine long-term
objectives, including technological decoupling, repu-
tational challenges, budgetary pressures, and talent
outflows. Relevant early-warning indicators include
trends in satellite deployment and launch rates, the
international diffusion of Chinese space technologies
relative to U.S. alternatives, shifts in foreign invest-
ment, and the mobility of highly skilled personnel.
Continuous monitoring would allow for incremental
adjustment and reduce the need for abrupt strategic
correction.
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Germany as a Stabilizing
Actor in a Volatile Space
Domain

Germany should aim to position itself at the forefront
of Europe's space activities by heading a alliance for
multidimensional space capabilities. The main objec-
tive of this strategy is to actively shape international
regulations governing space debris, liability regimes,
orbital slot allocation, resource extraction, and space
situational awareness, thereby safeguarding and
advancing German and European interests. At the
domestic level, Germany aims to strengthen its space
economy, foster innovation, and support industrial
leadership across critical sectors such as satellite
systems, launch services, and propulsion technologies.
High-visibility engagement, including the participation
of a German astronaut in a future lunar mission under
ESA's Artemis program, is intended to ensure popular
support, enhance national prestige and demonstrate
technological excellence. Together, coordinated
European leadership, robust regulation, and domestic
innovation are expected to achieve Germany's long-
term strategic influence in space.

To operationalize this ambition, the strategy focuses
on three areas of action: economy, foreign policy, and
technology. From an economic perspective, Germany
should expand the domestic and European space
market through competitive bidding processes for
large-scale projects. This includes flagship initiatives
such as the IRIS? megaconstellation, with contracts
awarded primarily to European companies to
strengthen industrial capacity and reduce external
dependencies. Public subsidies are seen as necessary
to supportindustrial growth, maintain competitive-
ness, and enable companies to scale in an consolidat-
ing global space market.

In the field of foreign policy, Germany should seek to
strengthen European sovereignty and stability by
expanding and enhancing the resilience of its critical
ground-based infrastructure, including telescopes,
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"To operationalize this ambition, the strategy
focuses on three areas of action: economy, for-
eign policy, and technology. From an

economic perspective, Germany should expand
the domestic and European space market
through competitive bidding processes for
large-scale projects.”

Bonn Future Lab on Strategic Foresight 2025

ground stations, and launch sites. Acting as the larg-
est contributor to the ESA budget is intended not only
to secure influence within European space govern-
ance, but also to reinforce Germany's credibility as a
leading stakeholder. The investment is both intended
as a political signal and a practical instrument to
shape strategic priorities at the European level.

Technological capability constitutes the third pillar
of the strategy. Germany should prioritize the devel-
opment of domestic launch capabilities in order to
foster innovation and ensure independent access to
space. Securing such access is considered essential
for strategic autonomy, particularly in light of
increasing geopolitical competition and the growing
importance of space-based services for security,
communication, and economic activity.

International partnerships are essential to achieving
these objectives. Within Europe, close cooperation
with the EU and ESA remains central to building a
coordinated and technologically advanced European
space presence. The U.S. continues to be an indispen-
sable partner, even under challenging political condi-
tions, offering access to joint missions, operational
experience, and technology exchange. Partnerships
with middle powers such as Japan, South Korea, and
India provide opportunities for scientific and indus-
trial cooperation as well as market expansion. Where
security risks are manageable, selective civilian
research cooperation with China and Russia may con-
tribute to scientific progress and limited technological
exchange.

The strategy faces several risks. Dependence on the
United States may contribute to brain drain and tech-
nological reliance, while geopolitical competition with
China could result in sanctions affecting access to
critical raw materials. Rivalry with France may under-
mine Germany's capacity to contribute effectively

to European sovereignty through the EU and ESA.
Excessive regulation or insufficient market demand
could weaken the domestic space sector, potentially
indicated by declining interest from middle-power
partners. Finally, limited public support for costly
space initiatives could slow decision-making and
provoke political criticism. Monitoring these risks and
indicators is essential to enable timely adjustments
and to safeguard Germany's long-term ambition to
exercise sustainable leadership in a volatile space.
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The EU's Strategy for a Regulated and
Peaceful Space Environment

The proposed strategy for the European Union aims
to establish the EU as a strategically autonomous
actor within a peaceful and regulated space environ-
ment. This ambition is grounded in the assumption
that long-term political relevance, economic resilience, "Cooperation hetween research
and security will increasingly depend on reliable institutions, industry, and EU-level
access to space-based infrastructure and the ability programs is necessary to ensure

to shape the rules governing its use. The strategy . ] .
therefore combines technological ambition with a that innovation translates into

strong normative commitment to sustainability and operational Capabi“ty and sustained
international cooperation. competitiveness."

To implement this vision, the strategy focuses on
three interconnected policy areas: economy, research,
and foreign and security policy. From an economic
perspective, the EU should strengthen its space
industry through targeted funding programs that




encourage joint ventures and cross-border coopera-
tion among European actors. Initiatives such as “Buy
European” are intended to secure supply chains,
reduce dependencies on external providers, and
enhance resilience in areas such as cybersecurity.
At the same time, maintaining competitiveness and
avoiding excessive market fragmentation will be
essential to ensure long-term viability.

Concerning research, the EU should foster coordi-
nated projects among member states and promote
standardization its space sector. Common technical
standards and interoperable systems could reduce
duplication, improve efficiency, and support techno-
logical excellence. Cooperation between research
institutions, industry, and EU-level programs is nec-
essary to ensure that innovation translates into oper-
ational capability and sustained competitiveness.

Foreign and security policy constitutes the strategy's
third pillar. Close cooperation with the U.S. and NATO
remains central, particularly in the shared use of
security-relevant satellite systems and the develop-
ment of space situational awareness. These partner-
ships can enhance collective resilience and crisis
response. At the same time, the EU should pursue
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dialogue with China and Russia in order to promote
stability in space and prevent escalation. Engagement
within the framework of a potential United Nations
Space Treaty represents a key instrument for rein-
forcing the peaceful use of outer space, even if pro-
gress is likely to be politically contested.

A number of partners play an important role in sup-
porting this strategy. The U.S. and NATO provide oper-
ational experience and strategic alignment in defense
and space security. Japan, South Korea, and Israel
contribute technological capabilities and strong
research ecosystems that complement European
strengths. The EU's space industry itself remains a
central partner, forming the backbone for innovation,
standardization, and resilient infrastructure.

The strategy faces several risks that could undermine
implementation. Political disunity among member
states may slow decision-making and weaken coordi-
nated action. Over-regulation or insufficient competi-
tiveness could hinder market development, while
continued brain drain to the United States threatens
Europe's human capital base. Persistent dependence
on Chinese raw materials represents an additional
structural vulnerability. Most critically, failure to
achieve meaningful dialogue with the United States,
China, or Russia on space governance could acceler-
ate the transformation of space into a conflict-prone
domain.

Early warning indicators for these risks include
increasing competition and populism among member
states, stagnation within the European space sector,
declining engagement from international partners,
and signs of an escalating space race between the
United States and China. By monitoring these indicators
and responding adaptive action, the EU can pursue its
ambitious objectives while maintaining credibility and
flexibility. If successful, this strategy would support a
strategically autonomous, resilient, and cooperative
European presence in space.
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Russia's Power Projection and Hybrid

Competition in Space

This strategy envisions Russia positioning itself as the
dominant actor in Europe through maintaining a lead-
ing role in space. The overarching objective is to
enhance Russia's ability to project power, constrain
Western freedom of action, and reshape international
norms. Space is understood as a critical enabler of
this ambition, providing military, technological, and
symbolic leverage in an environment of confronta-
tion.

To achieve this, the strategy combines development
advanced military space capabilities with political and
economic instruments aimed at weakening cohesion
within the EU, the U.S., and NATO. A central assump-
tion is that Russia's relative strength lies not in eco-
nomic scale, but in its willingness to employ coercive,
asymmetric, and hybrid tools alongside selective
technological leadership. Strategic cooperation with
Chinais therefore a fundamental prerequisite for this
approach, compensating for Russia's structural eco-
nomic constraints while amplifying its global reach.

The strategy rests on three main pillars. First, Russia
should expand its military space capabilities, with
focus on research and development in advanced pro-
pulsion, surveillance, cyber, and dual-use technolo-
gies. This intends to increase coercive leverage over
European states by enhancing Russia's ability to dis-
rupt, threaten, or deny space-based services that
underpin Western military and civilian infrastructure.
State control over the space sector remains essential
to align industrial output with national priorities to
concentrate resources on strategic relevant technol-
ogies.

Second, Russia should leverage its strategic partner-
ship with China and its position as a major energy and
raw-material exporter in the field of industrial and

research cooperation. This includes the development
of alternative regulatory frameworks for space activ-
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ities under a BRICS umbrella, which could challenge
Western-dominated governance and reduce Russia's
exposure to sanctions and regulatory constraints.

Third, in the realm of foreign policy, Russia should
deepen alignment with China and other BRICS part-
ners while simultaneously employing hybrid instru-
ments like disinformation, influence operations, and
cyber activities against the EU and the U.S. Especially
by supporting pro-Russian and anti-democratic
actors within Western societies as well as amplifying
narratives critical of multilateral institutions, Moscow
could weaken Western strategic cohesion.

Taken together, these actions aim to position Russia
as a power capable of shaping international norms in
a more competitive and fragmented space order. The
strategy faces significant risks. Insufficient or ineffi-
cient funding of military space research could slow
technological progress, with early warning signs
including repeated launch failures, system vulnerabil-
ities. Sustained Western balancing - reflected in high
European defense spending, NATO-coordinated space
investments, and continued support for Ukraine —
poses a structural constraint on Russian ambitions.
Especially prolonged conflict in Ukraine may limit
Russia's economic and political flexibility, and also
increase its dependence on China. Monitoring these
indicators is essential to anticipate setbacks and
adjust the strategy accordingly.

"Taken together, these actions aim to
position Russia as a power capable of
shaping international norms in a more
competitive and fragmented space
order."
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Institutionalizing U.S.

Space Leadership through

Alliance-Building

Under a new administration, the United States should
pursue a renewed, interest-based multilateralism to
preserve its leadership in space. The objective of this
strategy is to prevent China from achieving space
dominance and drawing traditional U.S. allies into its
orbit. To this end, the creation of an International
Space Agency (ISA) is proposed as the core instru-
ment to secure autonomous access to space for the
U.S. and its closest allies, while simultaneously signa-
ling renewed American reliability within the alliance.
The ISA would serve both strategic and political func-
tions. Strategically, it would consolidate space capa-
bilities under Washington.-led coordination, reinforc-
ing its technological and military edge vis-a-vis
Beijing. Politically, it would function as a confidence-
rebuilding mechanism after recent uncertainty. While
ambitious, this approach assumes that the U.S could
retain sufficient economic, technological, and political
leverage to shape the future institutional architecture
of global space cooperation.

Implementation should focus on three interconnected
policy areas: economic and technological policy,
resource policy, and public diplomacy. In the economic
and technological domain, the U.S. should seek
national control over critical space capabilities. This
could include the use of security legislation, to align
private-sector actors with strategic priorities.

This reflects the assumption that direct state influ-
ence may be necessary to ensure long-term prioriti-
zation of national security objectives. Substantial ISA
funding would aim to support joint research, indus-
trial development, and shared infrastructure across
the alliance, including coordinated investments in
equatorial launch facilities to reduce costs and dis-
tribute economic benefits among partners. In the area
of resource policy, the strategy emphasizes joint
agreements on critical raw materials and supply con-

"Under a new administration, the
United States should pursue a renewed,
interest-based multilateralism

to preserve its leadership in space.”
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tracts among ISA members. Such arrangements are
intended to reduce strategic vulnerabilities and limit
China's leverage over space-related supply chains. In
public diplomacy, the ISA's success should reaffirm
Western cohesion and reinforce the narrative of the
United States as the central architect of a robust
space order.

A phased partnership architecture anchored in U.S.
leadership is central to achieving strategic impact. In
Europe, priority partners include the United Kingdom,
France, Germany and Ukraine, ensuring transatlantic
technological and political alignment. In the Americas,
Canada, Mexico, and Argentina are expected partici-
pants, while Brazil represents a particularly strategic
partner due to access to the Alcantara Launch Facility
and its importance in limiting Chinese regional influ-
ence. In the Indo-Pacific, Japan, South Korea, Aus-
tralia, and Taiwan are indispensable due to their
advanced capabilities and shared strategic interests.
Once a Western-led foundation is established, care-
fully managed expansion to selected non-aligned

Bonn Future Lab on Strategic Foresight 2025

emerging economies like India could allow the ISA to
set global standards before China further consoli-
dates its influence.

The strategy faces several risks. China — and to a
lesser extent Russia - could respond aggressively,
escalating a costly space race, with early warning
signs including Chinese export restricitons on critical
space resources. Non-aligned states may prefer Chi-
nese investment, pursuing a “Silk Road to Space”
rather than ISA membership, indicated by exclusive
bilateral agreements with Beijing. In Europe, persis-
tent anti-American protectionism could limit cooper-
ation. Domestically opposition from the MAGA move-
ment may constrain political support for new
multilateral initiatives. Environmental and social
resistance to resource extraction in partner coun-
tries could further complicate implementation.
Despite these challenges, the strategy assumes that
the ISA provides a viable path to secure U.S. leader-
ship in space through interest based multilateral alli-
ance building and thus counter China's rise.
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Dr. Olaf Theiler

Head of Future Analysis at the German Armed
Forces Planning Office

"And yet it moves..."

One of the core aspects of any form of policy advice,
regardless of the methods used, is the endeavor to
practically combine analysis and government work so
that, in the end, joint, implementable decisions are
reached — with clear responsibilities and timeframes.
Like many other forms of advice, strategic foresight
achieves this goal more as an exception than the rule.
The reasons for this are numerous and complex,
relating as much to the advisors as to the individuals
and bodies being advised.

Despite all the justified criticism of the frequently
observed inability to implement reforms in Germany
and their alarmingly slow pace if they occur, one
should consider when the need for change really was
felt. On a political level, real change did not begin in
2015 with the occupation of Crimea, when the first
experts started to call for it, nor in February 2022
with the Russian invasion of Ukraine, when the need
for change was addressed increasingly by the media,
but rather in February 2025, when, practically simul-
taneously, Volodymyr Zelenskyy was humiliated in
the White House, while Vice President Vance, at the
Munich Security Conference, described the fight
against the radical right in Europe as the most dan-
gerous attack on freedom in Europe, without even
mentioning Russia, its war in Ukraine, or its hybrid
activities in Germany and Europe. In other words,
political change, or rather the political willingness to
change, is actually not even a year old. Even though
much of the initial shock has since been pushed aside
by the daily power struggles in Europe, in Germany
and within the government as well as within the indi-
vidual parties and ministries, the necessity of change
has now arrived in daily media reports, in the general
public, in the corridors of administrations and even in
the minds of many politicians.

Bonn Future Lab on Strategic Foresight 2025
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'In other words, political change, or
rather the political willingness to
change, is actually not even a year old."

On the other hand, the level of necessary changes in
Germany is incredibly vast, no matter where you look:
from defense and space exploration to digitalization
at all levels, in civil protection and disaster relief,
infrastructure, the economy, health and pension pol-
icy, or even the judiciary and in politics themselves.
Everywhere you look, a backlog of reforms has accu-
mulated over the last 30 years, the sheer scale of
which is paralyzing, but which, given the complexity
of the tasks, where everything is so often intercon-
nected, seems practically insurmountable.

Of course, the oft-quoted statement that we in Ger-
many (and the EU as well) don't have an analysis
problem, but an implementation problem, is more
than true. But what is the reason for this? Is it solely
due to inadequate "politics" or politicians? | don’t think
itis that easy; the problem is far more complex.

Yes, politicians live in their own world, a world of
power, competition, opinion polls, majorities and
political rivalry, also by the personalization of policy
decisions and public sentiment that can be translated
back into power. All of this makes it difficult to accept
advice or even implement decisions against resist-
ance. Such resistance is always present, whether
from the political opponent, who would love to com-
pletely misunderstand any spoken word and then use
this as an accusation. It is also present in media and
society, where everything is all too readily talked to
death.

The administrative apparatus doesn't really help
either, because it's based on the fundamental idea of
stability, reliability, and transparency - in short, on
rules. These rules become increasingly complex,
comprehensive, and incomprehensible over time —
even for the administrators themselves. Bureaucracy,
by definition and very nature, is built against change.
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So even if politicians want change, every minister
quickly discovers that the system they have to work
with resists these changes in a multitude of ways.

Consultants should therefore consider whether their
advice is truly sound:

= How closely aligned are they with the needs of
policymakers, and how closely aligned with the
needs of public administration?

= Do they take into account resistance, whether
political or emotional, and do they consider finan-
cial or legalissues?

= \What about the interrelationships with other top-
ics and reform needs? We "consultants" often
focus solely on our own area of expertise, but it is
always competing with other areas for attention
and resources for implementation — whether
media coverage, manpower, funding, or political
capital.

®  (Canthese recommendations be practically imple-
mented in policy or even administrative regula-
tions? Or are they formulated in such academic
terms that they require a translation process? This
process inevitably becomes a power struggle
within politics and administration, thus altering
the outcome of the consultation in a way that
serves existing power structures more than it pro-
motes change.

"And yet, things are happening in Germany,

even if it always seems to be too little and
too slow, as experts never stop to criticize.
As in physics, triggering a reaction is
usually the most difficult step; with each
subsequent step, it (hopefully) becomes
easier.”
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In order to achieve more reciprocal understanding, we
would actually need entirely new structures that
allow for the exchange of personnel between differ-
ent levels, from politics to administration or academia
and back again. Only in this way could we understand
the different frameworks and become familiar with
the different needs. Unfortunately, we are currently
very far from this. Germany is organized in isolated
spheres; politics, administration, and academia
essentially remain among themselves. Genuine dia-
logue is rare, and mutual learning practically nonex-
istent. This means we lack one of the most important
tools for good advice — understanding the other side.

And yet, things are happening in Germany, even if it
always seems to be too little and too slow, as experts
never stop to criticize. As in physics, triggering a reac-
tion is usually the most difficult step; with each sub-
sequent step, it (hopefully) becomes easier. We simply
mustn't let up — and ensuring that this doesn't happen
is, among other things, our task as admonishers, crit-
ics, and analysts.

Bonn Future Lab on Strategic Foresight 2025

Here is just one positive example: The long-awaited
joint situational awareness picture of the Federal
Government is finally taking shape with the establish-
ment of the National Security Council. For the political
security architecture of the Federal Republic of Ger-
many, this is another important step following the
first national security strategy of 2023. Consequently,
the responsibility for revising the next security strat-
egy will likely also lie with the National Security Coun-
cil, which will lead to an improvement in the nation-
wide orientation of this strategy, partly because there
will be no automatic resistance from other depart-
ments simply because a single ministry is taking the
lead.

One shouldn't immediately burden this positive new
development with overly high expectations; this is not
creating a "super-ministry," nor a decision-making
body to solve Germany's implementation problems. It
is merely — but nonetheless, a truly fundamentally
important - step toward nationwide security policy
action.
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Dr. Henning Riecke

Head of Strategic Foresight Competence Center at the Federal Academy
for Security Policy (BAKS)

Now more than ever —

Strategic Foresight as an Indispensable Tool

for Government

American forces have captured the President of Vene-
zuela for a trial in the USA, recklessly pushing aside
the provisions of international law. President Donald
J. Trump claims that Greenland needs to be part of the
USA, confronting an ally, Denmark, and endangering
the strongest alliance on Earth with indifference.
Russia's brutal war against Ukraine and with hybrid
means against the rest of Europe goes on, and
whether the Europeans participate in negotiations
about its end partly depends on the mood of leaders
outside the continent. In line with Chinese policies of
economic dependence and political influence or the
escalation in the Middle East, these turbulent events
are a sign of a shifting international order in which
Germany and Europe are more and more side-lined.

These disruptions and their underlying slow-motion
power shifts remind us of the calving of an iceberg,
announced by loud bangs of the breaking ice, predict-
able, but hard to believe in its massive spectacle,
while giving a frightening sight of the encompassing
effects of a warming atmosphere. These events
announce that our future will be different from the
present and that we should move our boat away from
the oncoming wave of icy water.

German governmental foresight has to consider these
changes. Strategic foresight is a crucial tool for any
capable government, for analysing trends and condi-
tions, for imagining disruptive changes or shifting
trends in a complex and fast-paced environment -
that understanding is finally growing in most Western
governments. One could even proclaim more drasti-
cally: The ability to imagine a different future is a pre-
condition for the survival of the liberal-democratic
order that most Western states and societies enjoy to
secure freedom.
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Economic strength, political stability, environmental
sustainability and military and societal resilience are
elements of this order and would ensure a more influ-
ential role in the coming alterations, yet allarein
jeopardy for the members of the European Union,
including Germany. That the blissful period of peace
and prosperity in Europe will continue for much
longer is not the most likely outlook. To be strategi-
cally capable would mean to think those scenarios to
the end, to imagine even brutal changes and sacrifices
and create the means to avoid them. That could
include a narrative how the EU and NATO would have
to cope with US-infringements on Greenland's auton-
omy, with political or even military means — and pro-
spective negotiation packages to avoid such an out-
come. One should imagine an even deeper operational
cooperation between China and Russia, and its
effects on battlefields in Europe. Itis useful, looking
at the Bonn Future Lab 2025 overall topic, to develop
scenarios for a militarized and privatized near-earth
space, along with recommendations for the European
Union to be a better partner for governance in this
crucial domain.

"These disruptions and their underlying
slow-maotion power shifts remind us of the
calving of an iceberg, announced by loud
bangs of the breaking ice, predictable, but
hard to believe in its massive spectacle, while
giving a frightening sight of the encompassing
effects of a warming atmosphere."
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Those dystopic scenarios are not the end of strategic
foresight, however. It might be useful to paint bleak
pictures to stir up political determination for resil-
ience. The main purpose of looking into possible, par-
allel, plausible futures, however, is to develop ideas
how to work for desirable outcomes, and to secure
survival and betterment of the living conditions not
only in your own country. That might be difficult,
when the current conditions look hopeless and the
trusted fundaments of our order break apart, but this
is, where imagination must go.

Futures thinking opens a room for that kind of creativ-
ity. Imagine the helpful role of technology, especially
Al or quantum computing. While they create a dyna-
mism that is hard to predict and to withstand, they
offer also many opportunities for strengthening
economy, society and security alike. Think of new
partners in governance, when transnational problems
give incentives for cooperation. You can think, ina
confrontative relationship, about the changes that
might make cooperation more natural again. Itis even
fair to put foresight in charge of more radical thinking,
looking at a not so far future where humans connect
more deeply with integrated technologies, changing
the nature of what is human in the first place, or
where climate change affects even the moderate
weather zone of central EU. Can we envision new
global communities to cope with such challenges?
Where does power come from in such a future?

Bonn Future Lab on Strategic Foresight 2025

To be sure, strategic foresight will not lead to cer-
tainty about the future. No scenario is likely to come
true, nor should it. Even data-based prognosis is cred-
ible for only a short period ahead. Thinking in several
futures, however, enables the mind to adapt quickly to
changes. The outlook towards a conceivable crisis
scenario helps us to prepare policy in advance, even
when the political attention is not yet rife for appro-
priate measures ("Default Future Thinking"/"Denken
auf Vorrat").

Germany is a test case how foresight might help the
government to allow for more attentive and adapt-
able strategic thinking. It has a decade-long evolution
and integration of strategic foresight in the work of
government ministries and agencies. The year 2025
saw a restructuring of the institutional layout of stra-
tegic foresight as a government tool, aiming at the dil-
igent use and better coordination of existing fore-
sight. The conservative/social-democratic coalition
agreed to create a National Security Council in the
Federal Chancellery, not as governing institution like
in the USA, but as a coordinating cabinet committee.
One of its units is responsible to carry strategic fore-
sightinto the security-related deliberations of the
Chancellery and the cabinet. The German NSC will be
equipped with personnel from several ministries, and
will most likely operate in the custody of the Foreign
and Security Department in the Chancellery. This new
instrument will most likely inspire future decisions on
security policy with foresight. The coordination of
strategic foresight activities of the 16 independent
ministries has moved away from the chancellery and
is now on the task list of the newly formed Federal
Ministry of Digitalization and State Modernization.
Both units now have to walk in lockstep and cooper-
ate to use the foresight available in the government.

The enthusiasm, with which this endeavour has
already begun, gives reason for hope: Strategic Fore-
sight will be present in crisis reaction and strategy
formulation alike, in the Federal Chancellery and the
Federal Ministries and Agencies, where planners are
more aware what others have done already in this
regard. Should foresight become even more a part of
German strategic culture, Berlin will be better
equipped to face and lead the difficult redefinition of
Europe's place on the more competitive world.
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Leading Researcher at the Defense & Security Institute, Strategy& (Pw()
and PhD Researcher in Conflict Strategy Analysis

Paul Behne

Telling Fortunes: The Need for Academic
Leadership for future-oriented Research

Envisioning futures is part of human nature. The abil-
ity to imagine different scenarios, plan appropriate
actions and recalibrate assumptions once they have
been made is essentially what we understand as
strategic capability. This very elementary form of
strategic foresight is part of the human's concept of
success.

In a super-complex world, imagining equally complex
future scenarios is an integral part of strategic action.
Research institutes, think tanks and universities are
therefore increasingly developing an independent
field of strategic foresight with their own theories,
methods and practices. In Europe, this field continues
to be characterised by a lack of coherence and incon-
sistencies that inhibit the exploitation of the potential
of strategic foresight. This would require thought
leadership, bold pioneering and a clear agenda for
linking interdisciplinary research and practice - a joint
effort to improve strategic capability.

Strategy is the planning of a course of action, consid-
ering a broad range of factors, to achieve a desired
future goal. Strategic thinking is therefore character-
ised by uncertainties, because every strategy depends
on assumption about a future that cannot be known.
Effective strategies are therefore usually those that
can adapt flexibly to changing circumstances and do
not rigidly adhere to a single possible future scenario.
Structured engagement with these very scenarios is
therefore decisive for the quality of strategy formation.
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Strategic foresight now addresses these future sce-
narios. The discipline systematically examines
futures and translates them into strategic decisions.
Foresight does not predict the future; it seeks instead
to explore multiple futures to develop robust strate-
gies. In this way, the discipline can help to identify and
assess risks, find potential and develop ways to
exploit it, and design strategies for many eventuali-
ties, thereby making them resilient.

To this end, strategic foresight uses various methods,
ranging from the systematic search for trends and
discontinuities through horizon scanning and the
comparison of contrasting future scenarios, to the
survey-based development of future expectations
using the Delphi method, to back casting and road
mapping, in which paths to a desired future goal are
thought out backwards.

Even though strategic foresight is increasingly estab-
lishing itself as a research discipline, there is criticism
of the scientific nature of its methods. At the centre of
the criticism is the low probability of the imagined
futures actually occurring, the lack auf falsifiability
and the normative and methodological biases. Strate-
gic foresight would therefore appear to be more a
political or consulting method - fields in which stra-
tegic foresight has long been established. In doing so,
those voices neglect the academic rigor that lies in
the precise utilization of the foresight methods.
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The European Union uses strategic foresight in vari-
ous institutions, the OECD and UN each have dedi-
cated units for future analysis, and NATO plays a pio-
neering role in the discipline, which has a long
tradition particularly in the field of security and
defence. National administrations are also increas-
ingly relying on strategic foresight, although invest-
ment in this capability varies greatly from country to
country. While Finland, for instance, has already been
able to establish constructive structures through its
Committees for the Future and the UK has a long-
standing tradition of integrated strategic foresight
mechanisms, Germany is still lagging behind in its
development. After initial projects in German federal
ministries had little effect, the new National Security
Council has yet to prove its future-sensitive strategic
capabilities. In addition to politics, strategic foresight
is also an established field in the industry. Larger
companies and, in particular, consulting firms use
methods from the toolbox to make market decisions
or offer strategic consulting services based on future
analysis. All of these actors could benefit from a
sound science of strategic foresight that refines the
methods that have often been used very flexibly and
intuitively up to now and a research field that gener-
ates comprehensive insights into the effectiveness of
individual methods and variations. Some stakehold-
ers have already started to integrate academic stra-
tegic foresight into company structures highlighting
the lack of input from classic academia.
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The existing academic centres have not yet been able
to tap into the established trends in politics and
industry and therefore have little public visibility.
Positive exceptions include the NATO Defense College,
which enjoys a high level of impact and visibility
thanks to its embeddedness into the defence alliance,
and the Finland Futures Research Centre at the Uni-
versity of Turku, which demonstrates pioneering aca-
demic capabilities in future studies. The fundamental
growth of the discipline can be seen in the increasing
number of publications and focal topics at various
renowned institutes. However, this development still
appears uncoordinated and patchwork-like — there is
a lack of strategy for the coherent positioning of the
discipline.

Such a strategy could consist of creating more key
functions between science and practice, which, for
example, could be docked onto ministries and compa-
nies to facilitate the transfer of practical applications
and academic knowledge. Such positions would not
only secure long-term funding for research on strate-
gic foresight but also allow the discipline to adapt to
the requirements of practice, thus creating a symbiotic
momentum. Setting the framework for strategic fore-
sight would also define the field more clearly and
have a coordinating effect on the academic sphere,
making research results inter-institutionally compati-
ble. Unlike other disciplines, practical relevance is an
inherent part of strategic foresight, and thus the par-
adigm of feasibility and impact is also part of its sci-
ence economy. Nevertheless, independent and critical
research must be ensured by not blindly following the
need of the market but by strategically translating
critical research into actionable recommendations.

"What Europe lacks is not interest in
strategic foresight, but leadership.
Thought leadership to open up the hith-
erto little-researched areas of the disci-
pline and leverage its potential; political
and industrial leadership to link existing
foresight hubs in a coherent network
and integrate them into concrete prac-
tices."
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Op-Eds

At the same time, however, the limitations of strategic
foresight must not be ignored. It is certainly not a
panacea on the path to strategic capability, but rather
one of many factors, such as a change in political
culture or coherent approaches to joint strategy
development across departmental, regional and
sectoral boundaries.

However, the advantages of enhanced academic field
of strategic foresight are obvious:

1. Itincreases the methodological and epistemic
quality of strategy formation.

2. It strengthens the resilience of strategies.

3. ltcritically evaluates existing practices, thereby
advancing the discipline for academia and practice.

What Europe lacks is not interest in strategic fore-
sight, but leadership. Thought leadership to open up
the hitherto little-researched areas of the discipline
and leverage its potential; political and industrial
leadership to link existing foresight hubs in a coherent
network and integrate them into concrete practices;
and individual leadership from people who, as
advocates of the academic discipline, draw attention
to the results of strategic foresight and ensure their
impact.

"Unlike other disciplines, practical relevance is an
inherent part of strategic foresight, and thus the
paradigm of feasibility and impact is also part of
its science economy. Nevertheless, independent
and critical research must be ensured by not
blindly following the need of the market but by
strategically translating critical research into
actionable recommendations.”
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