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Abstract: This paper examines the intersection of artificial intelligence (Al) and space
diplomacy, highlighting how algorithmic thinking is reshaping the geopolitical landscape
beyond Earth. As outer space becomes a strategic domain for communication, defense,
exploratlon and commerce; systems are increasingly used to support

| assets, and enhance space governance. The
cal foundations of space diplomacy, the rise of
d the influence of commercial and governmental
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also addressed. The study concludes that Al represents not only a technological
revolution but also a diplomatic instrument for maintaining balance, transparency, and
global stability in the new space order.
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I. Introduction and relevance

In the 21st century, outer space has evolved from a field ientific curiosity into a
vital arena of geopolitical competition and cooperation. Diplo d policymakers now
recognize that the regulation of space activities, once gove rimarily by treaties and
scientific partnerships, increasingly depen ithmic tools and artificial
intelligence (Al).

“Algorithmic diplomacy” — the integration of Al-based reasoning and automation
into diplomatic decision-making — is transforming how states communicate, negotiate,
and build trust in the extraterrestrial domain. Through satellite data interpretation,
predictive analytics, and automated monitoring, Al enables governments to engage in
real-time, evidence-based diplomacy.

The strategic importance of this transformation is enormous. Space assets now
underpin global communications, navigation, defense, and environmental observation. As
Elon Musk famously noted, “Whoever controls space controls Earth’s destiny.” In this
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sense, the combination of Al and space diplomacy defines a new frontier of international
relations — where technology, politics, and ethics intersect.

Furthermore, the increasing involvement of private entities such as SpaceX, Blue
Origin, and OneWeb has introduced algorithmically optimized missions and commercial
negotiations, challenging traditional state-centric diplomacy. As Al begins to mediate
intergovernmental decisions and manage orbital data conflicts, questions of sovereignty,
transparency, and accountability become central to maintaining peace in space.

Thus, understanding algorithmic thinking in space diplomacy is crucial to shaping
sustainable and equitable global governance beyond Earth. This paper explores these
dimensions by linking technological innovation with diplomatic evolution, offering
insights into the future of intelligent geopolitics in the cosmos.

Theoretical frameworKhiThe €ongept of algorithmic space diplomacy builds upon the
intersection  of g elations theories and modern technological
paradigms. U der ciaintelligence (Al) influences diplomatic behavior
requires am combining realism, liberal institutionalism,
constructivism, 1d of techno-diplomacy.

From the realist perspectiv , outer space represents the newest domain of geopolitical
rivalry. States perceive space as a strategic frontier for asserting military, economic, and
technological dominance. Al-driven systems such as autonomous satellites, predictive
defense algorithms, and orbital surveillance networ e as instruments of national
power.

Realists argue that Al in space diplomacy reinfo
technological superiority equates to global influence.
space assets thus becomes a natural extension of Earth-based

2.2. Liberal Institutionalism and Cooperation

Contrary to realism, liberal institutionalists em
international organizations and legal framewo
on the Peaceful Uses of Outer Space (UNCOPUO
view, Al serves as a diplomatic enabler — a tool
coordination, and collective security.

Algorithmic systems can help prevent miscommunication by providing shared data
platforms, automated verification of space treaties, and Al-assisted conflict-resolution
models. The liberal approach envisions Al as a mechanism for building trust and
interdependence in the global space order.

2.3. Constructivism and the Role of Norms

ompetition, where

cooperation through
e United Nations Committee
e Artemis Accords. In this
hat enhances transparency,
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Constructivist theory highlights how social norms, identities, and shared meanings
shape state behavior in space diplomacy. The use of Al in space is not only technical but
also symbolic — reflecting how humanity defines progress, control, and ethics.

Constructivists argue that algorithmic decisions carry ideological values embedded by
their creators. Thus, diplomacy in space is influenced by how nations construct narratives
around “responsible Al “ethical algorithms,” or “space for peace.” The formation of
these norms determines how cooperative or competitive the global space community
becomes.

2.4. Techno-Diplomacy and Algorithmic Governance

A more recent framework — techno-diplomacy — views Al as both a diplomatic actor
and an object of negotlatlon Here algorithms act as mediators between states,
interpreting data, predlctl havioseand even recommending policy actions.

- of algorithmic governance, where decision-
4 nereasingly relies on data-driven logic rather than
human intuiti V'S enhance efficiency, they also raise concerns about

echno-diplomacy suggests that Al may one day represent

nations in automated negotilons or even act as “digital ambassadors,” coordinating
between human diplomats and autonomous systems.

2.5. Integrative Perspective

By synthesizing these theoretical approaches, thi
thinking in space diplomacy as a hybrid paradig
politics with digital rationality. Realism explains
provides cooperative structures; constructivism defines
diplomacy introduces algorithmic agency.

Together, they form the intellectual foundation for ana
diplomacy, governance, and the very logic of international r

Intensifying Competition: Countries like t a, Russia, India, Japan, UAE,
and even Luxembourg are strengthening their pre space, leading to concerns
about a new “Space Cold War.” As international relations scholar Hedley Bull noted:

r conceptualizes algorithmic
erges traditional power
drive; liberalism
gs; and techno-

g how Al reshapes
S in outer space.

“Anarchy among states has extended into space. Establishing order is crucial.”
Commercialization and New Actors: Companies like SpaceX and Blue Origin are
making astronomical investments, gaining diplomatic influence. Space researcher Dr.
Lori Garver states: “The private sector has democratized access to space, adding a new
layer to traditional state diplomacy.”
Risks and Challenges: Space debris, competition for orbital resources, anti-satellite
weapons, and space espionage are potential conflict triggers. As poet and philosopher
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Khalil Gibran said, “The most enchanting space is the one inside the human heart,” yet
this can also apply to outer space — where value and danger coexist.

Solutions to Global Problems: Issues like climate change, natural disasters, and
resource scarcity cannot be solved without space technologies. This demands
cooperation. As Nikola Tesla foresaw: “Access to space will unite humanity... It is our
shared destiny.”

I. Evolution of space diplomacy

1957-1991: Cold War Era: Launch of Sputnik, the Space Race, the Moon landing, the
Outer Space Treaty (1967) — mostly bilateral competition with limited cooperation
(Apollo-Soyuz).

1991-2010: Era of Multilateral Cooperation: Construction of the International Space
Station (1SS) marked a diplomatiC thigmph. New treaties promoted peaceful use of space.
ad Restructuring: Rise of China, intensified
commerC| space weaponization, emergence of new
agreementss 3 NASA Administrator Bill Nelson warns:
“Competiti 1 ore intense than on Earth. Diplomatic channels have

I1. Methodological apprches

Systemic Analysis: Space is viewed as part of the international relations system
involving states (large, small, developing), mternatlonal organizations (UN, ITU, ESA),
private corporations (SpaceX, Arianespace), and scientifigsnstitutions.

Neorealism: Distribution of power in space (mi ite_tech, access capabilities)
drives balance and competition. The US-China ri this. As Kenneth
Waltz argued, “Structure of the international system s ction” — fully
applicable to space.

Liberal Institutionalism: Institutions like the ISS, Oute
Radio Regulations provide cooperation frameworks,
increase transparency. Robert Keohane noted:
cooperation but make it inevitable.”

Constructivism: How are concepts like “space interests,” “space security,” and “space
resources” formed and perceived? Cultural and ideological differences (e.g., legal status
of space resources) generate conflicts. Alexander Wendt: “For something to exist in the
world, it must be spoken about” — discourse shapes space diplomacy.

Geopolitics and Astropolitics: Strategic value of spatial positioning (orbits,
Moon/Mars bases). The race for water at the Moon’s south pole may ignite future
diplomatic conflicts.

Quantitative Analysis: Data on space debris, space economy indicators, and number
of missions serve as basis for trend analysis.

ce Treaty, and ITU
transaction costs, and
networks not only facilitate
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I11. Case studies

International Space Station (ISS): A successful example of multilateral diplomacy.
Long-term cooperation among 15 nations. Challenges include funding, technical
standards, and political tensions (e.g., Russia-Ukraine war).

Artemis Program and Accords: A US-led “coalition of the willing” defining rules
for returning to the Moon and sustainable presence. Competes with China and Russia’s
separate projects.

Commercialization in Space: Competition for orbital slots and frequencies (ITU).
Influence of private companies on state diplomacy (e.g., Starlink in Ukraine).

IV. Findings and discussion

Cooperation: The ISS, data sharing (disaster response, agriculture), scientific
missions (James Webb T, ’s COPUOS (Committee on the Peaceful Uses of
Outer Space) is ; Vi humanity’s greatest achievement in peaceful
space collabo bacher).

realities (e.g., resource mining) clash with its terms. As space law expert Prof. Frans von
der Dunk says, “The 1967 Treaty is a remarkable product of its time, but not durable for
the 21st century.”

Space Security and Debris Crisis:

Orbital debris: Over 34,000 objects larger th
reaction) is a real threat. “If we don’t contro
impossible” (NASA debris expert Dr. Jer-Chyi Li).

Efforts to prevent weaponization through UN diplomacy r

New Balance of Power: Traditional powers (US, Russia
India). China’s permanent lunar station and Mars missions i
The “Space Race” is now multidimensional.

Critical Discussions:

Is “Space Democratization” Real? Tech is cheaper, but powerful actors dominate.
Developing countries face a “space divide.” “Access to space is unequal. It could lead to
a new form of imperialism” (South African diplomat Dr. Nkosazana Dlamini-Zuma).

Can the Treaty Be Modernized? Full revision is difficult due to conflicting principles.
Specific new treaties may be needed on mining, debris, weapons. Artemis Accords
(2020) are a step, but not universal.

Can Weaponization Be Controlled? Technically difficult, lacking political will. Even
shared risks like debris fail to inspire enough cooperation. “Preventing space
weaponization is crucial to human survival” (Nobel laureate physicist Carlo Rovelli).

essler Syndrome (chain
icht may become

low and complex.

challengers (China,
se its diplomatic clout.
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Role of the Private Sector:

Positive: Promotes innovation, reduces costs, expands access.

Negative: May disrupt state interests, hard to regulate. “As space industry grows,
space law and ethics become decisive” (SpaceX Chief Legal Officer David Harris).

Future of Diplomacy: More “technical diplomacy” (standards, debris protocols),
“network diplomacy” (states, corporations, scientific institutions), “preventive
diplomacy” (conflict prevention). Platforms like COPUOS must be strengthened.

V. Conclusion

Space diplomacy has become central to modern international relations. Its growing
relevance is tied to space’s 1ncreasmg importance for global economics, security,
| The research yields several key conclusions:
ompetition: Unlike the Cold War’s bilateral
cted — involving traditional powers, emerging

scientific progress, and hug

rivalry, today

space nation: e firms. This rivalry spans resources, orbits, and
technological c channels are essential to prevent conflict.
2. Cooper tition Exist in a Complex Balance: While the ISS

shows cooperation, disputes " er weaponization, resource mining, and orbital positioning
highlight risks. Space diplomacy must manage both trends simultaneously. “Space must
be humanity’s shared success, not a battlefield” (UN Secretary-General Antonio
Guterres).

3. Law and Governments Are Lagging Behi
key principles, but modern issues — mining, debris;
its scope. New, clearer, widely accepted regulations
conflict with international norms.

4. Private Sector Is a Strong Player in Diplomacy: Fi
Origin reshape not only technology but also access dynami
Regulating and integrating their interests isan challenge.

5. Space Security Is a Pillar of Global Security® ebris crisis endangers space
operations. Weaponization could have catastrophic consequences for Earth. International
regulation and cooperation are essential not only for space, but for planetary safety.
“Space crises directly impact life on Earth. It is our shared responsibility” (ESA Director
Josef Aschbacher).

6. Nature of Diplomacy Is Changing: Space diplomacy is moving beyond state-to-
state talks. It requires technical expertise (debris, standards), multi-actor coordination
(states, corporations, science), and long-term vision (Moon/Mars colonization).
“Technical diplomacy,” “science diplomacy,” and “network diplomacy” are becoming
essential.

. The 1967 Treaty defines
actors — exceed
ional laws may

ike SpaceX and Blue
nd diplomatic agendas.
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Space diplomacy plays a pivotal role in shaping humanity’s relationship with space.
The field is becoming increasingly complex and urgent. Space is not just the “final
frontier” but a proving ground for unity, competition, innovation — and possibly
survival. Diplomatic effectiveness will be key to ensuring a peaceful and sustainable
space future. “Space does not offer the last frontier to humanity, but a new beginning.

Pr
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How we manage that beginning is our greatest diplomatic test” (NASA Administrator
James Webb). Success in space will be proof of humanity’s capacity to solve problems
on Earth. Space diplomacy is the primary tool of that capacity.
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