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ABSTRACT

The present thesis research is a legal and policy analysis of the current governance of outer
space, with a specific focus on the implications of the increasing militarization of space, the role of
private actors and the development of dual-use technologies on the adequacy of the current
international legal framework. It explores the extent to which the original principles of space law,
developed in the Cold War era to ensure that outer space is used for peaceful purposes, continue to
provide an effective framework to control strategic competition, manage new security challenges
and safeguard the growing public interests that depend on space systems.

The main thesis argument follows two directions. Firstly, the assertion that the current
framework is characterized by a void between normative ambitions and institutional capacities
rather than an absence of law, where the Outer Space Treaty and the related UN bodies and
instruments provide indispensable guiding principles but lack the clarity and effective enforcement
to provide a sufficient legal and governance regime in the face of rapidly changing military
strategies, commercial interests and new technologies. A counter-argument is also considered,
suggesting that the flexibility of the existing framework, together with the incremental development
of soft-law instruments and norms of responsible behaviour may offer a pragmatic response to
current governance challenges, or rather risks establishing a fragmented, club-based order.
Secondly, that space security can no longer be considered a primarily inter-State strategic matter, to
be addressed through traditional arms control approaches alone. Rather, as dependence on space-
based services grows, the governance of space security increasingly becomes a human-risk
governance: space disruptions mean concrete risks on Earth, with unevenly distributed
consequences across societies and, in particular, across States that lack independent space
capabilities.

Methodologically, the research integrates a doctrinal study of treaty law and UN instruments
with an institutional analysis of the debate, negotiation and often impasse of space security in
multilateral settings. The thesis also benefits from first-hand experience with multilateralism, with
the third chapter, in particular, reflecting the lessons learned from the author’s time spent in New
York at the Italian Representation to the United Nations, following the work of the First Committee
on Disarmament and International Security. More broadly, the thesis benefited from research
carried out as a visiting researcher at the International Institute of Air and Space Law of Leiden
University, which offered an academic environment to critically approach both traditional space law
and new governance initiatives.

The first chapter provides a systematic history of space law, with a focus on the COPUQOS

and UNOOSA role, the normative role of General Assembly resolutions and the systemic
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limitations of the Outer Space Treaty and the Moon Agreement, including the void in the regulation
of conventional and unconventional weapons and the institutional deficit relative to other regimes,
such as the law of the sea.

The following chapter turns to the strategic context, analyzing strategies and capabilities of
major and rising powers, including direct-ascent ASATS, counterspace strategies, the increasing
nuclear risk component, and European and Italian strategic capabilities, but also exploring the
emergence of private actors and the challenges of commercial militarization. The chapter concludes
by considering emerging technological frontiers, including space drones, missile defence systems
incorporating space elements, and orbital cyber operations which further complicate the distinction
between civilian infrastructure and military advantage.

The third chapter investigates the United Nations architecture arguing that space security
governance is shaped by a tension between institutional paralysis and incremental reform. It
examines the current fragmentation of competencies between the First Committee, COPUQOS,
UNOOSA, and the Security Council, highlighting the constraints of consensus-building,
enforcement, and competition in the UN’s ability to produce binding decisions. In this context, the
thesis will assess alternative paths of governance, such as the Artemis Accords as a form of
plurilateral “club” governance, the development of new approaches to the interpretation of Article
IV of the Outer Space Treaty, and multilateral or regional approaches to responsible behaviour and
transparency. The thesis will also examine Italy’s increasingly debris-focused approach as a
pragmatic starting point for reconciling sustainability and security.

Finally, the last chapter develops a humanistic perspective, relating space governance to
human rights, privacy, environmental protection, and distributive justice. It argues that satellite
connectivity and Earth observation are increasingly becoming enabling infrastructures for the
enjoyment of rights, while at the same time posing risks of surveillance and exclusion. The thesis
concludes by suggesting some features of a more humanistic approach to space governance, with
special focus on Space Traffic Management as a concrete site for accountability, transparency, and
inclusive participation, and by returning to the Common Heritage of Mankind principle, drawn from
the law of the sea, as a normative guide to identify equity deficits and guide reforms beyond the

State-centric or club-based approach to space governance.
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INTRODUCTION

Outer space has evolved from a distant area of scientific research to an infrastructure crucial
for contemporary international security, economic activity and the functioning of modern societies.
Satellite-based systems are in fact today vital for communication, navigation, environmental
observation, disaster response and military use, resulting in a new level of dependence from the
stability and accessibility of the space environment. Furthermore, such transformation is occurring
at a time when the strategic environment is undergoing a radical change characterized by a return to
great power rivalry, advances in new technologies and the increasing role of private actors in
activities that were traditionally exclusively of States.

In this context, the international legal framework that regulates outer space was established
mostly during the Cold War era, hence in a totally different scenario and today these norms are
increasingly under pressure in the current security framework with the development of conventional
counterspace weapons, dual-use technologies, cyber-attacks, and debris-generating activities
revealing significant voids in the regulation and enforcement of the existing structure.

Thus, this thesis analyses the development of space security governance with a dual focus on
the law and institutions, informed by the author’s experience at the Permanent Mission of Italy to
the United Nations in New York, in particular following the activities of the First Committee on
Disarmament and International Security, and the work carried out as a visiting researcher at the
International Institute of Air and Space Law of Leiden University. The research argues that current
deficiencies are not the result of a normative voidance but rather of the increasing gap between the
ambitions of the legal principles and the institutional capacity to implement and enforce them
effectively. Although the United Nations remains the core platform for norm-making and dialogue,
its role in the production of binding decisions on space security is limited by its consensus-based
decision making rules, geopolitical rivalries and the lack of a coherent institutional framework. As a
consequence, States have turned increasingly to soft-law approaches, voluntary principles of
responsible behaviour, and plurilateral initiatives, raising at the same time questions about the
development of a fragmented or so called club-based governance structure.

Additionally, this thesis places space security in a human-centered lens. As the reliance on
space-based services grows, any disturbance in outer space translates into real risks on Earth and
with uneven consequences for different societies and States. Thus, by connecting space governance
to human rights, environmental protection and distributive justice, it claims that the sustainability of
the space environment is increasingly dependent on governance structures that are able to balance

security needs with the collective interest of humanity.



CHAPTER I

THE LEGAL FRAMEWORK: SUCCESS AND FAILURES OF SPACE LAW

1.Multilateral Actors and Instruments in the Development of Space Law

1.1 Historical background to the Space governance

Initially, space was a domain of scientific imagination and speculative fiction, lacking any
formal legal regulation, then, as law progressively extended from land to sea and air, the increasing
technological capacity to access and utilize outer space required the formulation of an entirely new
legal framework. In particular, it was only with the advent of rocket propulsion, mostly during the
Second World War, that serious legal inquiry into outer space activities began to emerge, driven by
the prospect of using outer space for military, strategic, and scientific purposes.® In this sense, the
emergence of space law marks a paramount development in public international law, responding to
the need for legal norms to govern state conduct beyond terrestrial domains.

One of the earliest and most visionary jurists in this area was Vladimir Mandl, who in 1932
anticipated that existing air law would be insufficient to regulate human activity beyond the
atmosphere. In his monograph, published in Germany, Mandl argued that outer space would raise
novel legal issues requiring the development of an entirely new legal corpus.? His pioneering
insights laid the basis for subsequent scholars such as John Cobb Cooper,® Rolando Quadri,*

Charles Chaumont,® Nicolas Matte,® and Eugene Pépin,” who, particularly around the time of the

! Frans von der Dunk and Fabio Tronchetti, eds., Handbook of Space Law (Cheltenham, UK: Edward Elgar Publishing,
2015).
2 Vladimir Mandl, Das Weltraum-Recht: Ein Problem Der Raumfahrt [Outer Space Law: A Problem of Astronautics]
(Leipzig, 1932).
3 See e.g. J.C. Cooper, The Boundary between Territorial Airspace and International Outer Space, in Explorations in
Aerospace Law: Selected Essays by John Cobb Cooper, 1946-1966 (Ed. I.A. Vlasic) (1968), 298; J.C. Cooper, Legal
Problems of Spacecraft in Airspace, in ibid., 308.
4 See e.g. R. Quadri, Diritto Internazionale Pubblico (5th edn., 1968), 685—7; R. Quadri, Droit international cosmique,
in 98 Recueil des Cours (1959), 505-98; further e.g. S. Marchisio, Rolando Quadri (22.12.1907-2.4.1976), in Pioneers
of Space Law (Ed. S. Hobe) (2013), 151 ff.
® See e.g. C. Chaumont, Les problémes du droit international de [’espace extra-atmosphérique, in Institut des Hautes
Etudes Internationales de 1’Université de Paris (1958), 3 ff.; C. Chaumont, Les perspectives que doit adopter le droit de
[’espace, in 7-2 Revue de Droit Contemporain (1960), 5-12; C. Chaumont, Die Briisseler EntschlieBung des Institut de
Droit International zum Weltraumrecht, in 15 Zeitschrift fir Luft- und Weltraumrecht (1966), 20-35.
6 See e.g. N.M. Matte, Aerospace Law (1969); also N.M. Matte, The Law of the Sea and Outer Space: A Comparative
Survey of Specific Issues, in 3 Ocean Yearbook (1982), 13—-37; N.M. Matte, Deux Frontiéres Invisibles: De la Mer
Territoriale a I’Air Territorial (1965), 157-240; N.M. Matte, Aerospace Law: Telecommunications Satellites, in 16
Recueil des Cours (1980), 119-249.
7 See e.g. E. Pépin, Legal Problems Created by the Sputnik, Lecture given on 6 November 1957 to the Canadian Bar
Association (Quebec Maritime and Air Law Section), reprinted in Legal Problems of Space Exploration, A Symposium
(1961), 187 ff.; E. Pépin, Introduction to Space Law, A New York Law Forum (1958), 258-61; E. Pépin, The Legal Use
of the Airspace in the Light of Progress in Science and in Astronautics, in 3 McGill Law Journal (1956), 70-7; E.
Pépin, Progres dans la Juridiction de L ’Espace, McGill Law Journal (1959), 30-42; E. Pépin, Further Aspects of Space
9



International Geophysical Year (1957-1958), emphasized the necessity of regulating outer space
through international legal principles. Although these authors could not yet codify binding
international law, they did help form an early doctrinal consensus on the normative content of what
would become “space law”.®
The real turning point came with the rapid development of rocket propulsion during the Second
World War, which transformed outer space from a theoretical concept into a realistic domain of
human activity. However, the most powerful drive in creating this new branch of international law
was unquestionably the geopolitical context of the Cold War which provided the decisive push for
legal codification, namely the opening of outer space as a new field of competition between the two
main powers at the time: the USA and the USSR. In this context, crucial for both powers was the
urge to find new areas or domains where military, political, or technological advantage over the
adversary could be gained, and as land, air and sea were already themes of incessant arms race, the
question was to what extent this competition would have reached new spheres.® Eventually, the
answer to this question came in October 1957 when the Soviet Union launched Sputnik I, the first
artificial satellite into outer space, indicating the potential militarization of space and inaugurating a
new frontier of superpower rivalry between the United States and the USSR.° This development
further raised alarm over the possible extension of State’s arms race into orbit, threatening a
catastrophic scenario for the global population. Instead, quite surprisingly, probably due to political
considerations but arguably even more to powerful economic motivations such as the prohibitive
costs, especially at the time, of moving and maintaining large military complexes into outer space,
the two superpowers refrained from such an arms race and decided to engage in a diplomatic effort
prompting initial bilateral efforts to regulate outer space, leading the two parts to reach in 1963 a
bilateral political understanding to prohibit the stationing of nuclear and other weapons of mass
destruction in space, namely the “Treaty Banning Nuclear Weapon Tests in the Atmosphere, in
Outer Space and Under Water”, 1! a commitment later endorsed by the UN General Assembly in
Resolution 1884 (XVI11),*? unanimously adopted on 17 October 1963.

It is interesting to compare this rapid legal development to the evolution of air law, also a

branch where technological factors had a large part to play similarly to space law, which saw a

Law, McGill Law Journal (1957), 66-72; reprinted e.g. A. Kerrest de Rozavel, Eugene Pépin (27.06.1887-27.04.1988),
in Pioneers of Space Law (Ed. S. Hobe) (2013), 11 ff.
8Frans von der Dunk and Fabio Tronchetti op.cit.p.9
® 1bid.
10 1hid.
1 Treaty Banning Nuclear Weapon Tests in the Atmosphere, in Outer Space and Under Water (hereafter Partial Test
Ban Treaty), Moscow, done 5 August 1963, entered into force 10 October 1963; 480 UNTS 43; TIAS No. 5433; 14
UST 1313; UKTS 1964 No. 3; ATS 1963 No. 26.
12 UNGA Res 1884 (XVIII) (17 October 1963).
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much more gradual evolution and development over decades following the Wright brothers' first
powered flight in 1903, as reported by Isabella Diederiks- Verschoor in her “Introduction to Space
Law”.1® By contrast, space law emerged with striking rapidity, as Bin Cheng observed in an essay
published on the 30" anniversary of the Outer Space Treaty,'* normative regulation of this field,
especially referring to the above mentioned treaty, emerged and were adopted in less than a decade
after the launch of the first artificial satellite, a swift development that illustrates how the urgent
geopolitical stakes of the Cold War pushed the international community to achieve an unusually
rapid legal consensus.’ Space law, therefore, is both a product of the geopolitical climate of the
mid-twentieth century and a forward-looking attempt to safeguard outer space for peaceful and
cooperative purposes. It established a new branch of public international law, aimed at balancing
state sovereignty with collective responsibility, scientific advancement with legal restraint, and
military potential with normative ethics. The result is a legal framework that remains politically
sensitive, technologically challenged, and normatively ambitious.

At this point, after the aforementioned bilateral agreement between USA and USSR, the path
was cleared for multilateral legal negotiation, and in 1967 the signing and entry into force (shortly
thereafter) of the “Treaty on Principles Governing the Activities of States in the Exploration and
Use of Outer Space, including the Moon and Other Celestial Bodies”, commonly referred to as the
Outer Space Treaty (OST), signed in London, Moscow, and Washington, marked the creation of
this entirely new branch of public international law.® This treaty of paramount relevance
institutionalized the foundational principles of space law, including the peaceful use of outer space,
the non-appropriation of celestial bodies, and the principle that activities in space should benefit all
humankind.!” A deeper understanding of the Outer Space Treaty, conducted in the second
paragraph of this chapter, requires however an examination of the legal and diplomatic
developments that preceded it, notably the key UN resolutions and the UNOOSA and COPUOS

work which laid the groundwork for its formulation.

13 |.H.P. Diederiks-Verschoor & V. Kopal, Introduction to Space Law (3rd edn., 2008), 2.

14 United Nations. Treaty on Principles Governing the Activities of States in the Exploration and Use of Outer Space,
including the Moon and Other Celestial Bodies. Opened for signature January 27, 1967. Entered into force October 10,
1967. 610 UNTS 205.

15 B. Cheng, Space Objects and Their Various Connecting Factors, in Outlook on Space Law over the Next 30 Years
(Eds. G. Lafferranderie & D. Crowther) (1997), 203.

16 United Nations. Treaty on Principles Governing the Activities of States in the Exploration and Use of Outer Space,
including the Moon and Other Celestial Bodies. Opened for signature January 27, 1967. Entered into force October 10,
1967. 610 UNTS 205.

7 1bid.
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1.2 Role of COPUOS and UNOOSA

Before analysing the two main treaties of international space law regulating the
militarization of the outer space, namely the Outer Space Treaty and the Moon Agreement, it is of
paramount importance to keep in mind that they are a product of the key role and work of what is
considered to be the institutional foundation of international space governance: the United Nations
Committee on the Peaceful Uses of Outer Space (COPUQS).

Established in 1959 by the UN General Assembly through resolution 1472 (XIV) as a means
of governing the use and exploration of outer space for such benefits as security, development and
peace,'® COPUOS first existed in the form of a temporary committee but became a standing body
tasked with the codification of space law and the encouragement of peaceful international
cooperation in outer space.!® In other words, this UN body holds the responsibility for facilitating
the cooperation of parties in their conduct of space activities.?’ Together with the two mentioned
treaties, there are other 3 core space treaties (not specifically concerning the militarization of the
outer space and therefore not treated in this work) whose preparation and facilitation represent the
primary achievement of the Committee. These treaties are: the 1968 Rescue Agreement,?! the 1972
Liability Convention,?? and the 1975 Registration Convention.?® These agreements form the body of
the law of outer space and were all prepared under the auspices of COPUOS and ratified by the
General Assembly. The Committee's consensus methods of operation have ensured that all
countries, including developing countries with limited capacity in space, have a voice in the making
of the law and norms of outer space.?* The formation of COPUOS creates the first stage of
governance which space law can draw upon, however, with the commercialization of space and
rapid scientific and technological advancement in space exploration, COPUOS’s development as a
committee for space is being tested. The creation of space law was promoted as being implemented
for the peaceful use of space but also for international co-operation, transfer of knowledge and the

development of a framework that provides equality among States.

18 S. Neil Hosenball, *The United Nations Committee on the Peaceful Uses of Outer Space: Past Accomplishments and
Future Challenges’ (1979) J. Space L. 7: 95.
19 United Nations General Assembly, Resolution 1472 (X1V): International Cooperation in the Peaceful Uses of Outer
Space, 14th Sess., 12 December 1959, A/RES/1472(XIV)
20 ibid
21 United Nations, Agreement on the Rescue of Astronauts, the Return of Astronauts and the Return of Objects
Launched into Outer Space (Rescue Agreement), December 19, 1967, 672 UNTS 119, entered into force December 3,
1968,
22 United Nations, Convention on International Liability for Damage Caused by Space Objects (Liability Convention),
November 29, 1971, 961 UNTS 187, entered into force September 1, 1972,
23 United Nations, Convention on Registration of Objects Launched into Outer Space (Registration Convention),
January 14, 1975, 1023 UNTS 15, entered into force September 15, 1976,
24 Francis Lyall and Paul B. Larsen, Space Law: A Treatise (Farnham, UK: Ashgate, 2009), 47.
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The way COPUQS operates is under the Scientific and Technical Subcommittee (STSC) and
the Legal Subcommittee (LSC), established in 1961. While the former addresses the technical and
scientific aspects of satellite data exchange and space weather, the other is responsible for
formulating the legal norms and treaties of the framework.? Despite the existence of the Legal
Subcommittee, the legally binding authority of COPUOS is missing. Unless States agree to the
adoption of a principle or declaration of COPUOS, the committee and organisation is left with a
half in and half out scenario.?® What the two committees do is they work together to create a unique
multilateral forum where countries can set the rules for space activities, despite and regardless of
their range of ability in terms of technology. Nevertheless, committee’s role and activity in space
governance is further reinforced by its ability to take up and transmit GA’s resolutions, again, not
legally binding but with strong political and normative guidance to the world in general. Resolution
1721 and Res. 1962, as described in the following paragraph, are of particular relevance in this
regard.?’

In its foundation, COPUQOS was tasked with reviewing international cooperation to ensure
the peaceful use of space, facilitating the study of space-related activities that the UN was to
undertake, encouraging space research programs, and advancing the study of legal issues that would
arise from space exploration.?® Every year, at committee meetings, the topic of global cooperation
in space exploration and the application of space technology for exploration is considered. Because
of the rapid development of space technology, the space agenda is constantly evolving, and the
Committee therefore provides a unique ‘ground’ for discussing and monitoring these developments
at an international level.?

COPUOS recently revised their 2030 space agenda draft. This agenda demonstrated how the
General Assembly's resolution 1348 (XIII) of December 13, 1958, which acknowledged the
significance of using space for peaceful purposes and the necessity of fostering international
cooperation in the conduct of space activities, gave rise to their mandate of Peaceful Uses of Outer
Space. They added a few additional ideas and tenets to their strategic vision. In addition to
providing Earth with numerous special and essential advantages, space science and technology are

now an integral part of our everyday life.3° The recognition of a multidisciplinary approach also

% Kai-Uwe Schrogl, ‘The New Debate on the Working Methods of the UNCOPUOS Legal Subcommittee’ (2014) Acta
Astronautica 105, no. 1: 101-108.
26 Scott Michael Steele. International Space Law: A Hindrance to Space Activities or a Resolute Action for Change.
American Journal of Aerospace Engineering. Vol. 9, No. 1, 2022, pp. 1-13. doi: 10.11648/j.ajae.20220901.11
27 See. p.22
28 United Nations Office for Outer Space Affairs, 'COPUOS' (Unoosa.org, 2020)
29 Scott Michael Steele. op.cit
30 Working paper submitted by the Bureau of the Working Group on the “Space2030” Agenda, A/AC.105/C.2/L.316,
AC105_C2_L316E.pdf (unoosa.org).
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enables COPUQOS to consider and utilize other existing domains while affecting their mandate of

peaceful use of space. Point 13 of Space2030 Agenda report states:

“We commit to addressing changes in the undertaking of outer space activities at a time
when new technologies have emerged and when an increasing number of participants, representing
both governmental agencies and nongovernmental entities, including industry and the private
sector, are becoming involved in ventures to explore and use space and carry out space activities.
In that regard, we commit to ensuring that the Committee, and its subcommittees, supported by the
Office for Outer Space Affairs, continue, as appropriate, to respond to such changes, in their role

as unique platforms for international cooperation in the peaceful uses of outer space”.>!

The flexibility of space governance beyond the Outer Space Treaty and other space
regulations establishes a reciprocal system. COPUQOS delineates a four-step strategy aimed at
enhancing space-derived economic advantages, fortifying the space sector's role as a catalyst for
sustainable development, utilizing space to address quotidian challenges, leveraging space-related
innovations to elevate quality of life, fostering partnerships and bolstering international cooperation
in the peaceful utilization of outer space and global governance of space activities, improving
access to space for all, and ensuring that all nations can reap socioeconomic benefits from space
science and technology applications, as well as space-based data, information, and products, thereby
facilitating the attainment of the Sustainable Development Goals. Space governance has evolved
from the principles established by the OST, while endeavouring to enhance them. COPUOS is
fostering international cooperation by collaborating with States, United Nations entities,
intergovernmental and non-governmental organizations, as well as industry and private sector
entities, in accordance with the UN Charter, to enhance their capacity for proactive space
governance, emphasizing innovation, adaptability, and future-oriented strategies in space
exploration. The establishment of COPUOS and its impact on the worldwide space community
exemplify their reciprocal relationship in the 21st century.®? The rapid implementation of soft law
via non-binding agreements may serve as a means for the advancement of space governance beyond
the principles and basic treaties of international law, as authors like Jakhu et al. asserted, that the
operational framework of agreements, intricate relationships, and advancements in space are all

aimed at develop a viable scenario for the formal evolution of space law and governance, ensuring

Ljvi. P.13
32 Scott Michael Steele. Op.cit.p.13
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adaptability for commercialization and the progression of space activities.®> Complementing
COPUOS in this institutional landscape is the United Nations Office for Outer Space Affairs
(UNOOSA), a specialized office within the UN Secretariat that works with COPUQOS to carry out
its decisions and policies. UNOOSA serves as the Committee's secretariat and provides expert legal,
technical, and policy support. Its main task is to keep the Register of Objects Launched into Outer
Space up to date, help developing countries to build their capacity, and promote the UN Space
Applications Programme.*

Headquartered in Vienna, the Office is structured around two principal divisions: The
Committee on Policy and Legal Affairs (CPLA), which assists COPUOS and oversees legal
frameworks, treaties, and inter-agency collaboration; and the Space Applications Section (SAS)
specialised in field outreach, practical technological applications, and education via initiatives such
as UN-SPIDER (disaster management), HSTI (human space technology), and the Basic Space
technological Initiative.3®

Over time, UNOOSA has gradually taken on a more prominent role in the evolving areas of
outer space governance, including the regulation of small satellites (CubeSats), the long-term
sustainability of space activities, and the management of space traffic. It has also significantly
contributed to the adoption and promotion of the "Guidelines for the Long-Term Sustainability of
Outer Space Activities,” which were developed through the Scientific and Technical Subcommittee
and adopted by COPUOS in 2019.%¢ The purpose of these guidelines is to tackle the increasing
concerns surrounding space debris, radio-frequency interference, and the necessity for coordination
in orbital traffic, particularly as the number of space launches and private entities continues to rise
rapidly.®” Within the framework of the UN's Space2030 Agenda, UNOOSA operates as a
comprehensive hub for the coordination of space-based data and services to facilitate the
Sustainable Development Goals (SDGs). The Global Space Partnership for the SDGs illustrates

UNOOSA’s dedication to connecting space activities with developmental goals, including climate

33 Jakhu, R. S. and Pelton J. N. (eds) Global Space Governance: an international study (Springer International
Publishing 2017).
34 United Nations Office for Outer Space Affairs (UNOOSA), "About UNOOSA,"
https://www.unoosa.org/oosa/en/aboutus/index.html.
35 United Nations Office for Outer Space Affairs (UNOOSA), History, accessed August 2025, “History” section,
UNOOSA website, United Nations Office for Outer Space Affairs, detailing its establishment as a small expert unit in
1958, transformation into a Division in 1968, and relocation to Vienna in 1993,
https://www.unoosa.org/oosa/sk/aboutus/history/index.html.
36 COPUOS, "Guidelines for the Long-term Sustainability of Outer Space Activities of the Committee on the Peaceful
Uses of Outer Space," A/74/20, 2019.
37 Ibid.
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monitoring, disaster response, and global health.®® UNOOSA is further responsible for overseeing
the implementation of international registration obligations as outlined in the 1976 Registration
Convention, which requires States to furnish information regarding space objects launched under
their authority. Ultimately, the Office promotes transparency in space operations, a principle
grounded in Article XI of the OST, by keeping the UN Register accessible to the public online.

In conclusion, COPUOS and UNOQOSA serve as the institutional framework that enables the
international community to articulate, develop, and implement norms for the peaceful exploration
and utilization of outer space. Their approach, which is driven by consensus, inclusive, and rooted
in technical expertise, has provided legitimacy and stability to space governance since the beginning
of the Space Age. While this section has outlined the foundational mandate and historical role of
COPUOS and UNOOSA within the architecture of international space governance, a different and
more critical analysis of these bodies, focused on their contemporary relevance, structural

limitations, and interaction with space security dynamics, will be developed in Chapter 111.3°

1.3 General Assembly Resolutions and PAROS

The concept of the “Prevention of an Arms Race in Outer Space” (PAROS) originated in
1978 during the tenth special session of the General Assembly, which was the inaugural session
focused on disarmament. Since that time, it has been the principal aim of multilateral dialogues on
space security within the United Nations, consistently appearing in resolutions and the directives of
working groups. Nonetheless, despite considerable effort, minimal tangible advancement towards
an arms control deal has been realized due to both political and technical impediments.
Fundamental challenges include apprehensions regarding prospective space-based strike weapons in
contrast to terrestrial anti-satellite systems, divergent preferences for legally binding versus
voluntary agreements, and variances in emphasis on the definition of space 'weapons' versus
behavioural regulations. The divergent perspectives have culminated in a block that has exacerbated
geopolitical disparities.*® In response, certain specialists in space security have increasingly

advocated for more stringent behavioural guidelines in outer space.** Some within the diplomatic

38 United Nations, United Nations Office for Outer Space Affairs (UNOOSA): UNSystem SDG Implementation, SDG
Knowledge Platform, accessed August 2025, https://sdgs.un.org/un-
systemsdgimplementation/unitednationsofficeouterspaceaffairsunoosa24523.
39 See Chapter 3 para.1.2 and 1.3
40 Jessica West e Almudena Azcérate Ortega, Space Dossier 7 — Norms for Outer Space: A Small Step or a Giant Leap
for Policymaking? (Ginevra: UNIDIR, marzo 2022), UNIDIR Space Dossier 7, 39 pp
41 Brian Weeden & Victoria Samson, India’s ASAT Test is Wake-Up Call for Norms of Behavior in Space, Space News
(8 April 2019), available online at https://spacenews.com/op-ed-indias-asat-test-is-wake-up-call-for-norms-of-behavior-
in-space. Phillip Swarts, ‘Standards and Norms’ Needed in Space, Pentagon Experts Say, Space News (18 November
2016), available online at https://spacenews.com/standards-and-norms-needed-in-space-pentagon-experts-say. Bruce
McClintock, Space Safety Coordination: A Norm for All Nations, RAND (16 April 2019).

16


https://sdgs.un.org/un-systemsdgimplementation/unitednationsofficeouterspaceaffairsunoosa24523
https://sdgs.un.org/un-systemsdgimplementation/unitednationsofficeouterspaceaffairsunoosa24523

world have also suggested that a focus on rules could be a useful tool for ending the current impasse
and lowering the geopolitical tensions, misunderstandings, and rivalry that exist in space.*?

The General Assembly adopted the first two resolutions related to PAROS in 1981.%3
Nonetheless, these conflicting resolutions, one aimed at prohibiting all forms of space weapons
(including those capable of targeting terrestrial objectives)** and the other focused on anti-satellite
weapons (ASATS),* have presented divergent strategies and priorities that have obstructed political
discourse on the Prevention of an Arms Race in Outer Space (PAROS) and hindered tangible
advancements on this matter for the past four decades.

PARQOS has traditionally been discussed within the Conference on Disarmament (CD): the
primary body of the United Nations that serves as a multilateral disarmament negotiating forum of
the international community. Through its PAROS Committee, the CD has debated arms control in
outer space since 1985. Although constrained by diplomatic disagreements, the CD considered
several proposals, including the 2008 Russian-Chinese draft treaty on preventing space
weaponization (further discussed later in the next paragraph); however, a lack of consensus among
States on space and other issues has made it difficult to conduct substantive discussions. This
dynamic is particularly true with referring to the United State who resolutely opposed in giving the
committee a negotiating mandate, preferring bilateral talks with the Soviet Union.*® The committee
convened each year through 1994 and no further committee meeting occurred due to objections
made by the United States. In 1990 the United States stated that it “has not identified any practical
outer space arms control measures that can be dealt within a multilateral environment.” With its
large missile defence program and technical advantages in potential space weaponry, the United
States has consistently refused to negotiate PAROS in the CD.*’ Matters concerning PAROS

42 Comm. on the Peaceful Uses of Outer Space, Operating in Space: Towards Developing Protocols on the Norms of
Behaviour, U.N. Doc A/AC.105/2019/CRP.12 (June 13, 2019)
43 Jessica West e Almudena Azcarate Ortega op.cit.p.16
4 GA Res. 36/99, 36th Sess., on Conclusion of a treaty on the prohibition of the stationing of weapons of any kind in
outer space (9 December 1981), available online at https://digitallibrary.un.org/ record/27062?In=en. This resolution
was sponsored by Angola, Bulgaria, Byelorussian SSR, Cuba, Czechoslovakia, German Democratic Republic, Hungary,
Lao People’s Democratic Republic, Mongolia, Poland, Ukrainian SSR, USSR, and Viet Nam, and sought to encourage
the international community “by concluding an appropriate international treaty, to prevent the spread of the arms race to
outer space”, as its sponsoring States considered that the OST was insufficient
45 GA Res. 36/97 C, 36th Sess., on Prevention of an arms race in outer space 3—4 (9 December 1981), available online
at https://undocs.org/en/A/RES/36/97. This resolution was sponsored by Australia, Barbados, Belgium, Canada,
Denmark, Federal Republic of Germany, France, Greece, Italy, Japan, Netherlands, New Zealand, Niger, Norway,
Spain, United Kingdom, and Uruguay, and aimed to prompt the negotiation at the Committee on Disarmament of
“effective and verifiable agreements aimed at preventing an arms race in outer space, taking into account all existing
and future proposals designed to meet this objective”, in particular the negotiation of an “effective and verifiable
agreement to prohibit anti-satellite systems™.
46 Nuclear Threat Initiative (NTI), Proposed Prevention of an Arms Race in Space (PAROS) Treaty, NTI Education
Center, accessed August 2025, https://mwww.nti.org/education-center/treaties-and-regimes/proposed-prevention-arms-
race-space-paros-treaty/.
4 lvi p. 17
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remain therefore under discussion in the First Committee of the General Assembly. Following the
rules-based approach paved from some specialists, the UN General Assembly adopted in December
2020 resolution 75/36, titled “Reducing space threats through norms, rules and principles of
responsible behaviours,” with 164 votes in favour, 12 opposed, and 6 abstentions.*® Subsequently, a
First Committee resolution was passed in November 2021, that the General Assembly adopted with
150 votes in favour, 8 against, and 7 abstentions. This resolution aimed to establish a body tasked
with "making recommendations on potential norms, rules, and principles of responsible behaviour
concerning threats posed by States to space systems, including, as appropriate, how these
recommendations would facilitate the negotiation of legally binding instruments, particularly
regarding the prevention of an arms race in outer space."

Furthermore, in 2021 the General Assembly ratified five resolutions on this subject that
predominantly mirror increasingly entrenched stances regarding space security: “Prevention of an
arms race in outer space,”® “No first placement of weapons in outer space”,>* “Further practical
measures for the prevention of an arms race in outer space”,’? “Transparency and confidence-
building measures in outer space activities”,>> and “Reducing space threats through norms, rules
and principles of responsible behaviours”.>*Although resolutions passed by the General Assembly
are not legally enforceable, it is important, as stated previously, to keep in mind that their influence
lies in guiding international conduct, building consensus, and laying the groundwork for treaty-
making.>®

Hence, General Assembly resolutions have maintained key political and normative
momentum, highlighting the peaceful aspirations of space, reinforcing transparency and
cooperation, and repeatedly calling for legally binding measures to prevent weaponization. PAROS
remains a central focus, though no binding treaty has yet materialized. This continuous UN
architecture underscores both the progress and limitations of relying on soft law in regulating
complex and evolving challenges of space security.

Most recent developments and trajectories in GA’s resolutions and work on PAROS will be

discussed later in this work in chapter 3.

48 GA Res. 75/36, 75th Sess., on Reducing space threats through norms, rules and principles of responsible behaviours
(16 December 2020) [hereinafter “Res. 75/367],
49 GA Res. 76/231, 76th Sess. 5 c) (30 December 2021) [hereinafter*Res.76/231”]
%0 GA Res. 76/22, 76th Sess., on Prevention of an Arms Race in Outer Space, (6 December 2021)
1 GA Res. 76/23, 76th Sess., on No First Placement of Weapons in Outer Space, (6 December 2021) [hereinafter “Res.
76/23”]
52 GA Res. 76/230, 76th Sess., on Further Practical Measures for the Prevention of an Arms Race in Outer Space, (30
December 2021)
53 GA Res. 76/55, 76th Sess., on Transparency and Confidence-building Measures in Outer Space Activities, (13
December 2021),
% GA Res. 76/231, 76th Sess. 5 ¢) (30 December 2021) [hereinafter“Res.76/2317]
%5 Jessica West e Almudena Azcérate Ortega op.cit.p.17
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1.4 The Russia-China PPWT Proposal: A Failed Attempt at Hard Law

Among the many aspects on space governance that cannot seem to find consensus between
States, there is also disagreement on the means of achieving PAROS. Certain States, led by the
Russian Federation, China, and several Eastern European nations, claim that current legal
frameworks, including the Outer Space Treaty and the United Nations Charter, are inadequate,
thereby instigating a movement to formulate a supplementary treaty explicitly prohibiting weapons
in outer space. The latest proposal in this context is the draft treaty for the Prevention of the
Placement of Weapons in Outer Space and the Threat or Use of Force against Outer Space Objects
(PPWT). Initially introduced by the Russian Federation and China to the Conference on
Disarmament in February 2008 and amended in 2014, the PPWT would mandate that States refrain
from “placing in orbit around the Earth any objects equipped with any types of weapon™ and
"resorting to the threat or use of force against outer space objects."

Thus, under the draft treaty submitted to the CD by Russia in 2008, State Parties would
commit to refrain from placing objects carrying any type of weapon into orbit, installing weapons
on celestial bodies, and threatening to use force against objects in outer space. State Parties would
also agree to practice agreed confidence-building measures.®” A PAROS treaty like the PPWT
would complement and reaffirm the importance of the 1967 Outer Space Treaty, which aims to
preserve space for peaceful uses by prohibiting the use of space weapons, the development of
space-weapon technology, and technology related to “missile defence.” The treaty would prevent
any nation from gaining a military advantage in outer space.>® But where did the proposal come
from?

The sense of urgency in preventing an arms race in space became a reality when Beijing
launched a test of a direct-ascent anti-satellite (ASAT)® on January 11, 2007, when it launched an
SC-19 missile that impacted and destroyed its defunct Fengyun-1C weather satellite. The impact,
which was at about 534 miles above Earth, generated more than 35,000 pieces of orbital debris, the
largest debris-generating event ever and a danger to both manned and unmanned space flights, both
on and around the International Space Station. This test underscored two crucial realities: satellites’

susceptibility to hostile use, and the absence of binding international norms regulating the

%6 Article 11 of the 2008 draft of the PPWT, submitted by China and the Russian Federation, https://www.
reachingcriticalwill.org/images/documents/Disarmament-fora/cd/2008/documents/Draft%20PPWT.pdf. See also
CD/1839 (29 February 2008).
5" Nuclear Threat Initiative (NTI), Proposed Prevention of an Arms Race in Space (PAROS) Treaty, NTI Education
Center, accessed August 2025, https://www.nti.org/education-center/treaties-and-regimes/proposed-prevention-arms-
race-space-paros-treaty/.
%8 |bid.
%9 The ASAT system will be specifically analysed on par. 1.1 of the Chapter 2 of this research
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placement or employment of ASAT weaponry. As a response against such dynamic threat
environment, Russia and China put forward a joint draft of a Treaty on the Prevention of the
Placement of Weapons in Outer Space and of the Threat or Use of Force Against Outer Space
Objects (PPWT) at the Conference on Disarmament in 2008, which tried to expand upon the Outer
Space Treaty’s underlying framework by banning outright all forms of weaponry, not simply those
of mass destruction, from orbit."®

While the original 2008 PPWT offered a pioneering attempt at comprehensive space arms
control, it was widely criticized for definitional vagueness, lack of verification mechanisms, and an
unrealistic approach to dual-use technology. These issues were only partially addressed in the
revised 2014 version of the PPWT, which clarified certain definitions such as “space weapons” and
reiterated the commitment to preventing the “use or threat of force” against space objects. However,
it continued to omit any reference to ground-based ASAT systems, such as the one used in the 2007
Chinese test, which represented a significant loophole.®* Furthermore, the 2014 draft inadequately
addressed cyber, electronic, or directed-energy threats, which have surfaced as significant counter-
space instruments owing to their plausible deniability and challenges in attribution.®

A primary weakness of both PPWT versions is their inadequate definition of a "weapon."
The 2014 draft characterized a weapon as “any object in outer space or its component designed or
modified to eliminate, damage, or disrupt the normal operation of objects in outer space. This
definition, although striving for inclusivity, is ambiguous and inadequately comprehensive,
neglecting to include non-kinetic capabilities such as jamming, dazzling, or spoofing—technologies
with valid civilian applications that can be readily repurposed for hostile purposes. The dual-use
nature of space technology presents a significant challenge to any arms control framework,
including the PPWT.%3

In addition to definitional concerns, the PPWT lacks verification and compliance methods,
rendering the treaty unenforceable. Monitoring space objects, particularly co-orbital systems, and
non-kinetic processes such as cyberattacks, presents significant technological and political
challenges. Attribution poses significant challenges; for instance, a failing satellite may be

indistinguishable from one subjected to a high-powered laser unless equipped with excellent sensor

80 Conference on Disarmament, CD/1839 (2008), Draft Treaty on Prevention of the Placement of Weapons in Outer
Space (PPWT), Geneva.
61 Baines, Phillip J. “Outer Space and Global Security.” In Outer Space and Global Security. Geneva: United Nations
Institute for Disarmament Research, 2012.
82 Chow, James, “The 2014 updated Draft PPWT: Hitting the Spot or Missing the Mark? ", Air University Press, 2015.
83 Brian Weeden, “2007 Chinese Anti-Satellite Test Fact Sheet”, Secure World Foundation, 2012.
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systems. These constraints significantly constrain the treaty's capacity to identify, examine, or
address infractions.

The United States and many allied nations have persistently resisted the PPWT, contending
that it is politically partial and tactically inadequate. The U.S. delegation has asserted that the pact
neglects to confront the paramount threat: ground-based kinetic ASAT systems and that it permits
strategic deception owing to its inadequate verification measures. Washington has chosen to engage
in norm-building and voluntary commitments, exemplified by the 2022 U.S. unilateral embargo on
direct-ascent kinetic anti-satellite testing, which has garnered support from many nations, including
Japan, the UK, and Germany.®® Still, these measures fall short of comprehensive arms control,
especially as they fail to regulate non-debris-generating ASAT technologies, which are more
stealthy and versatile. International frustration with the stagnation in formal space weapons control
has prompted alternative initiatives. The EU's International Code of Conduct for Outer Space
Activities, a non-binding instrument advocated from 2008 to 2014, likewise failed due to
geopolitical resistance and definitional disputes. Likewise, Open-Ended Working Groups (OEWGS)
at the UN, particularly those led by the UK, have concentrated on "responsible behaviours in space
but have failed to establish binding guidelines.® Despite its limitations, the PPWT remains the most
elaborate multilateral proposal for space arms control, and its endurance reflects both the desire for
regulation and the difficulty of achieving consensus in an increasingly contested domain.

It could be summarized that while the PPWT represents a bold step toward demilitarizing
space, its continued exclusion of terrestrial ASAT systems, lack of enforcement provisions, and
weak political buy-in from key actors such as the United States have made it symbolic. In a
strategic environment where space dominance is seen as essential to national security, self-interest
continues to prevail over collective regulation. Until technology allows for reliable verification and
attribution, or shifting geopolitical interests incentivize cooperation, any treaty like the PPWT s

likely to remain aspirational.

84 Todd Harrison, “Defense Against the Dark Arts in Space: Protecting Space Systems from Counterspace Weapons”,
Center for Strategic and International Studies (CSIS), 2021.

8 U.S. Mission to the UN, Statement on Moratorium on Direct-Ascent ASAT Tests, April 2022.

8 UN Office for Disarmament Affairs, Open-ended Working Group on Reducing Space Threats, 2022.
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2. The pillars of space law

2.1 Outer Space Treaty

The Outer Space Treaty, as described previously, is a product of COPUOS, which in this
sense became a focal point for the development of soft law instruments such as UNGA Res. 1348
(X11)®" and Res. 1472 (X1V),% which paved the way for hard law negotiations on outer space and
are worth analysing before delve into the treaty itself. Within COPUOS, debates were extensive.

The Legal Subcommittee reports showed they spent many hours debating between declaring

2

outer space as a “res communis”, which means common to all, or establishing “terra nullius”
principles for space governance.®® The discussions between these two concepts led to proposals
which aimed to establish non-appropriation and exploration freedom as basic principles. Soviet
delegates supported a global governance system which would establish strict international control,
but U.S. representatives backed a more open system that would allow national and private activities
to proceed under international supervision.”® Despite these ideological divisions, COPUOS
members reached significant agreement on fundamental principles that would later be codified in
the Outer Space Treaty.

The first major legal and political recommendation to the General Assembly from COPUOS
was the adoption of Resolution 1721, indicating a shift from a purely technical focus to broader
legal and normative considerations in outer space governance. The UN General Assembly passed
Resolution 1721 (XVI) in 1961 which established international law applies to space and celestial
bodies and required states to report their space activities to the UN as a foundation for international
openness.”* This resolution was later complemented by UNGA Resolution 1962 (XVII1) of 1963,
titled “Declaration of Legal Principles Governing the Activities of States in the Exploration and Use
of Outer Space,” by defining non-appropriation and peaceful use and benefit of all mankind as
fundamental principles.”? Resolution 1962 is widely regarded as the soft-law precursor to the OST,
as it unified emerging customary norms with binding treaty requirements to create an interpretive

system which guided the OST drafting process.”® Furthermore, this declaration laid down, for the

87 United Nations General Assembly. Question of the Peaceful Use of Outer Space, A/RES/1348 (XI1I), 13 December
1958.
8 United Nations General Assembly. International Cooperation in the Peaceful Uses of Outer Space, A/RES/1472
(X1V), 12 December 1959.
89 COPUOS Legal Subcommittee Report, UN Doc A/AC.105/32 (1963).
0 Ibid.
"1 United Nations General Assembly. International Cooperation in the Peaceful Uses of Outer Space, A/RES/1721
(XVI), 20 December 1961.
2 United Nations General Assembly. Declaration of Legal Principles Governing the Activities of States in the
Exploration and Use of Outer Space, A/RES/1962 (XVI11), 13 December 1963.
3 Ibid.
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first time, agreed-upon principles of conduct in outer space, including peaceful use, non-
appropriation, and international cooperation. Although not legally binding, Resolution 1962 (XVII1)
is considered a significant soft law instrument in the field,”* where, unlike treaties, soft law
instruments like this declaration lack enforceability but still exert normative pressure on States,” in
fact, scholars such as Coccia and Marchisio argued that soft law plays a crucial role in fast-
developing of politically sensitive areas of international law, such as outer space, by providing
ethical and legal guidelines that States eventually internalize.”® Even more, the resolution has also
been used interpretatively by courts and in legal scholarship to explain and give context to binding
treaties like the Outer Space Treaty (1967) and its language and principles helped define the “lex
lata” (the law as it is)’” by shaping what would become accepted international legal standards in
space activities.”®

Once again, as described before, the geopolitical scenario of the time was crucial in shaping
the legal instruments concerning space law, and in this sense, resolution 1962 (XVIII) is not an
exception. Adopted during the Cold War, the resolution was not merely a legal statement but a
strategic and diplomatic act: in a time marked by intense geopolitical rivalry between the United
States and the Soviet Union, the declaration served to prevent unilateral militarization of space,
avoid an extension of the arms race beyond Earth and assert that space should be the province of all
mankind, not dominated by superpowers.”® Its symbolic value lies in its assertion of multilateral
norms over national ambition, and ultimately it marked a shared understanding, even among rivals,
that space required a unique legal and ethical regime focused on peace and cooperation.

This progressive development, from Resolution 1721 (XVI1) laying down the applicability of
international law, to Resolution 1962 (XVII1) defining legal principles, and finally to the OST of
1967 establishing binding obligations, demonstrates a deliberate legal continuum constructed by the
international community under the auspices of the UN.8! These efforts underscored the urgent need
for binding international rules to manage the rapidly evolving technological landscape and prevent

outer space from becoming a domain of conflict.

74 Lyall, F., & Larsen, P. B. (2018). Space Law: A Treatise. Routledge, pp. 23-28.
75 Coccia, M. (2009). Soft Law in Outer Space Activities. Rivista di Studi Politici Internazionali, 76(4), 567-584
6 ibid
7 See Fellmeth, A. X., & Horwitz, M. (2009). Guide to Latin in international law (st ed.). Oxford University Press:
“Ratified law. The positive law currently in force, without modification to account for any rules subjectively preferred
by the interpreter...”
8 Hobe, S. (2016). Historical Evolution of Space Law: From Declaration to Treaties. Air and Space Law, 41(3).
79 Gabrynowicz, J. 1. (2004). The Role of the UN in Space Law Development. Journal of Space Law, 30
8 Baslar, Kemal. “The Concept of the Common Heritage of Mankind in International Law,” 1997.
81 Bin Cheng, “United Nations Resolutions on Outer Space: ‘Instant’ International Customary Law?” (1965) 5 Indian
Journal of International Law 23.
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It was on this basis and mutual understanding that finally, in 1967, the Outer Space Treaty
came into being.

The Outer Space Treaty established the central postulates that still underpin human extra-
terrestrial activities.®? It quickly found widespread acceptance and has now been joined by 105
parties, including all the leading spacefaring States; even more, much of its content has even passed
into universally - applicable customary international law.%

The intent of the treaty is clear starting from the Preamble which reflects Cold War-era
tensions and thus articulates the treaty’s foundational spirit: to frame outer space as a domain of
peaceful cooperation and collective human interest.3* The Preamble draws directly from prior UN
resolutions, recalling aforementioned Resolution 1962 (XVIII) and Resolution 1884 (XVIII), the
latter of which called upon States “to refrain from placing in orbit around the earth any objects
carrying nuclear weapons or any other kinds of weapons of mass destruction.”®® It also
acknowledges the relevance of Resolution 110 (II) condemning propaganda likely to provoke
aggression, applying this norm to outer space activities.®® The Preamble emphasizes that space
exploration should serve "the common interest of all countries”, a phrase later codified in Article
187 This aligns with the UN Charter’s aspiration to “save succeeding generations from the scourge
of war” and was a direct response to fears of nuclear-armed satellites during the Cold War.®® The
assertion that space is "the province of all mankind" reinforces the prohibition of national
sovereignty later set out in Article 11.8° Relevant is the connection of the Treaty with the Charter of
the United Nations in saying: “the Treaty [...]Jwill further the purposes and principles of the
Charter of the United Nations...”, as by binding space activities to international law, including the

Charter of the United Nations, the Preamble ensures that terrestrial norms such as prohibitions on

82 David A. Koplow, The Fault Is Not in Our Stars: Avoiding the International Cooperation Dilemma in Outer Space,
59 Harvard International Law Journal 331 (2018).
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aggression extend extraterritorially.®® This provision underscored the need for States to act
responsibly in space, avoiding actions that might escalate global tensions.

Critics have raised, especially from developing countries in the Global South, for the
Preamble’s vague but aspirational language. However, it was eventually seen as a diplomatic
compromise, in a context already well described, where the Soviet and U.S. negotiators sought to
prevent the deployment of weapons of mass destruction (WMDs) in orbit while avoiding explicit
bans on conventional militarization.® Notably, stronger concept to the “common heritage” and
even stronger language would reappear in the 1979 Moon Agreement.®?

The first central postulate of the OST is contained in Article I, declaring that the exploration
and use of space “shall be carried out for the benefit and in the interests of all countries [...]and
shall be the province of all mankind”.%® This provision embodies two core principles: freedom of
access and benefit sharing. Scholars like Bin Cheng interpret it as an affirmation of the res
communis nature of outer space, denying exclusive rights and ensuring all nations can participate;®
however, the absence of mechanisms for equitable benefit distribution raises questions about
whether the current space order sufficiently addresses the needs of developing countries.® In this
regard, scholar Von der Dunk highlights the challenges posed by commercial actors, whose
activities may not always align with the “benefit of all mankind” principle.

Article Il of the OST stipulates: “Outer space, including the Moon and other celestial bodies,
IS not subject to national appropriation by claim of sovereignty, by means of use or occupation, or
by any other means”.%” This provision is a cornerstone of the OST, prohibiting States from claiming
territorial sovereignty. Yet its interpretation remains contested regarding resource extraction. The
U.S. Commercial Space Launch Competitiveness Act of 2015 and Luxembourg’s space resources
law of 2017 have raised debates about whether private ownership of extracted resources violates

Article 11. Fabio Tronchetti argues that such legislation undermines the non-appropriation
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principle and could lead to de facto sovereignty claims;* conversely, some commentators like Roy
S. Goh contend that appropriation of resources differs from territorial claims and is not
prohibited.®

Another key provision is contained in Article I11 of the OST which reinforces that activities
in outer space must comply with “international law, including the Charter of the United Nations, in
the interest of maintaining international peace and security.”'%* This provision ensures the extension
of key international law norms, such as non-aggression and peaceful dispute resolution, into the
extra-terrestrial realm. VVon der Dunk notes that Article 111 provides a bridge between space law and
broader international legal obligations, preventing a legal vacuum in outer space.'%? On this matter,
different scholars have increasingly cited Article 111 when discussing the legal implications of cyber
operations against space assets, such as the 2022 cyberattack on Viasat KA-SAT networks at the
outset of the Ukraine conflict, which disrupted satellite communications across Europe.'® Although
this attack occurred on terrestrial infrastructure, it highlighted vulnerabilities of space-linked
systems and raised questions about state responsibility under international law. Furthermore, legal
experts argue that International Humanitarian Law (IHL) would apply to armed conflicts involving
space assets. Koplow asserts that Article 111 allows for the application of the Geneva Conventions in
outer space as well, emphasizing the need to protect civilian satellites that provide essential services
such as GPS and communications.'® Ram Jakhu has similarly noted the challenges of dual-use
satellites, which are used for both civilian and military purposes, complicating the principle of
distinction under IHL.1% In the international discussion, it is particularly relevant that this growing
body of scholarship calls for clearer guidelines on applying IHL to space activities to ensure

compliance with Article III’s mandate for peaceful and lawful conduct.
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2.2 Debates and limitations of the OST

The so far discussed OST represents an admirable first attempt to regulate outer space activity,
however, it didn’t come without any criticisms, debates or limitations, especially for what concerns
the use of outer space for military purpose. In this regard, a wide debate emerged particularly
around articles IV and V1.

Regarding weapons specifically, Article 1V of the OST prohibits parties from placing
nuclear weapons or other weapons of mass destruction in orbit or on the moon or other celestial
bodies, and it provides that the moon and other celestial bodies shall be used “exclusively for
peaceful purposes”, forbidding the establishment of military bases, the testing of weapons, and the
conduct of military manoeuvres there.1% This Article is particularly debated as, while effectively
demilitarizes celestial bodies, it does not explicitly ban the deployment of conventional weapons in
orbit, leaving a grey area exploited by dual-use technologies, which, as already affirmed for the
Article 111 section, create widespread confusion and uncertainty. This gap has become increasingly
significant considering recent technological advances and geopolitical tensions. David A. Koplow
argues that this omission reflects a Cold War compromise, prioritizing consensus over
comprehensive disarmament.’®” The rise of anti-satellite weapons (ASATS) programs by major
powers, including China's 2007 ASAT test that created thousands of pieces of orbital debris and
India’s 2019 Mission Shakti, underscores the inadequacy of Article IV in addressing modern threats.
Scholars such as Hobe and Jakhu warn that without clarification, Article IV's silence on
conventional weapons could encourage weaponization of space through dual-use systems like
satellite-based missile tracking networks.'% These concerns have led to calls for a new international
instrument or an additional protocol to the OST to close these ambiguities and ensure compliance
with the original peaceful purposes.

An additional core, yet broadly discussed, provision is to be found in Article VI, which
establishes that “States Parties to the Treaty shall bear international responsibility for national

activities in outer space... whether such activities are carried on by governmental agencies or by
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non-governmental entities [...]”1% This provision represents a critical innovation in international
law, extending state responsibility to private actors and ensuring accountability for all space
activities originating from a state’s territory. Von der Dunk underscores the importance of Article
VI in the era of commercial spaceflight, as it requires States to authorize and continually supervise
activities by private companies,!!® and the rise of entities like SpaceX, Blue Origin, and others
highlights the challenges States face in enforcing this provision. In this regard, expert MLD Hanlon
explores how Article VI imposes State responsibility for commercial activities, pointing out
regulatory challenges when companies like SpaceX deploy thousands of satellites without a
coordinated international framework.''! Also relevant is the argument raised by scholar GA Long
who emphasizes the vagueness of Article VI’s “appropriate State” wording, which can complicate
determining responsibility when private actors cause harmful interference, such as signal
disruptions affecting other operators.!'? This regulatory gap is particularly problematic given the
increasing number of small private satellites in low Earth orbit.}*®* Additionally, the advent of
artificial intelligence in space missions introduces new questions about responsibility. SM Wedenig
and JW Nelson argue that autonomous spacecraft controlled by Al create ambiguity regarding
whether liability lies with the state authorizing the launch, the private company, or the software
developer.** Furthermore, and lastly, scholars like Koplow have noted that as space becomes more
congested, the lack of a clear enforcement mechanism at the international level raises concerns
about the efficacy of Article VI1.1%> After the analysis of these brilliant insights from different
authors is evident how the new and developing scenario of modern times, but especially of those to
come, increases pressing concerns about how traditional concepts of authorization and supervision
apply in the context of advanced technologies.

To conclude the Outer Space Treaty discussion, we can summarize that since its adoption it
has played a key role in preventing the militarization of outer space and laying the foundation for
international cooperation in space exploration. Emerging from the intense geopolitical rivalries of
the Cold War, it provided a legal framework that restricted sovereign claims over outer space and

celestial bodies, banned weapons of mass destruction in orbit, and promoted the peaceful use of
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space "for the benefit of all mankind. ”*® These provisions were crucial in addressing the security
concerns posed by the possibility of armed satellites during the 1960s and continue to be relevant
today. Also, the OST’s influence extended beyond its initial scope, inspiring subsequent agreements
such as the Rescue Agreement (1968),'!7 the Liability Convention (1972),}'® and the Moon
Agreement (1979).1*° However, as the article “Failures and Successes of the Outer Space Treaty”
by T. Declan notes, ambiguities within the OST, particularly regarding the definition of “peaceful
purposes” and the boundary between airspace and outer space, in addition to the uncertainties noted
above in relations to Article IV and VI, have left room for interpretation and misuse.'?® Prime
example that exemplifies these challenges is the Bogota Declaration’s attempt in 1976 by eight
equatorial States, though unsuccessful, to claim sovereignty over geostationary orbits.?* As
mentioned earlier, space commercialization has added further complexity, with private companies
now launching and operating a majority of satellites, rising questions about States’ responsibilities
under Article VI, with critics that highlight the potential for corporate activities to evade
international regulatory frameworks, especially as asteroid mining and lunar resource exploitation
move closer to reality. Also, the OST prohibits national appropriation "by any mean [...]” including
indirect claims through private entities, however, it lacks mechanisms to enforce this in practice.?2
Environmental concerns are also pressing, with the proliferation of space debris (an estimated 170
million fragments in Earth orbit) that threatens future missions and risks triggering the Kessler
Syndrome: a situation where the density of objects in low Earth orbit (LEO) becomes so high that
collisions between objects (like defunct satellites or debris) generate more debris. This debris then
triggers further collisions in a self-sustaining chain reaction, eventually making parts of space
unusable for satellites or human missions because of the elevated risk of impact.?®

In light of all this, calls for reform have grown louder, starting with scholars such as Koplow

who advocates for an additional protocol to the OST to address modern threats like anti-satellite
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weapons and space debris,}?* and others who propose an international regulatory authority to
oversee commercial activities and ensure equitable access to space resources, echoing the "common
heritage of mankind” principle enshrined in the Moon Agreement (to be seen in the next
paragraph).1?® Generally speaking, the OST’s history demonstrates its potential to foster
cooperation even among rival States and its negotiation during the peak of US-Soviet tensions
suggests it could serve as a model for managing current rivalries, such as between the United States
and China. However, without updates, the OST risks becoming obsolete in the face of rapid
technological and geopolitical shifts.12

In conclusion, while the OST remains a cornerstone of space law, its future relevance
depends on the international community’s willingness to adapt it to contemporary realities.
Strengthening its provisions on liability, environmental protection, and private actor regulation will
be essential to ensure that outer space remains a domain of peace and shared human progress. All

this topics will be further examined in the next chapters.

2.3 Moon Agreement and its failure to achieve universality

After the OST, the second core international treaty regulating the militarization of space law
is the so-called Moon Agreement. The other existing space law treaties, although adopted earlier
than the Moon Agreement but that are not directly related to the militarization of outer space,
namely the Agreement on the Rescue of Astronauts, the Return of Astronauts and the Return of
Objects Launched into Outer Space (1968), the Convention on International Liability for Damage
Caused by Space Objects (1972), and the Convention on Registration of Objects Launched into
Outer Space (1975),%” will not be analysed for coherence purposes with the scope of this thesis.

The Agreement Governing the Activities of States on the Moon and Other Celestial Bodies,
commonly referred to as the Moon Agreement, represents the most ambitious attempt by the
international community to extend the legal framework established by the 1967 Outer Space Treaty
(OST). Opened for signature in 1979 and entering into force in 1984, the Moon Agreement sought
to address gaps left by the OST as described earlier, particularly concerning the exploitation of

extraterrestrial resources and the governance of human activities beyond Earth’s orbit.*?® However,
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its limited ratification and the controversies it sparked over key provisions have made it one of the
most debated instruments in international space law.'%°

The origins of the Moon Agreement lie in the evolution of space law during the 1970s.
Following the OST’s establishment of key principles such as non-appropriation and peaceful use,
COPUOS turned its attention to developing more detailed rules for celestial bodies. This effort was
driven by concerns over future resource extraction on the Moon, the technological advances of the
Apollo program, and geopolitical rivalries between developed and developing countries.'® The
notion of outer space as the “province of all mankind” evolved into a more contentious concept of
“common heritage of mankind” (CHM), a principle already influencing debates on the Law of the
Sea during the negotiations of UNCLOS I111,%3! with developing countries, organised as the Group
of 77, strongly advocating for CHM to ensure equitable access and prevent monopolization by
technologically advanced States. These aspirations are contained in The Moon Agreement’s
Preamble, reaffirming that “the Moon and other celestial bodies shall be used exclusively for
peaceful purposes” and that their exploration and use “shall be carried out for the benefit and in
the interests of all countries, irrespective of their degree of economic or scientific development. 3
It also recalls Resolution 1962 (XVIII), the Declaration of Legal Principles Governing the Activities
of States in the Exploration and Use of Outer Space and echoes its language on international
cooperation and equitable sharing. Among its most significant provisions, Article 11 establishes
that “the Moon and its natural resources are the common heritage of mankind” a phrase that
became the focus of both support and criticism.?®® It asserts that neither the surface nor the
subsurface of the Moon, nor any part thereof, shall become property of any state, international
organization, or non-governmental entity. The article pictures therefore an international regime to
govern resource exploitation, including “an equitable sharing by all States Parties in the benefits
derived from those resources. ”*** However, critics argue that this vague language and the absence

of a detailed regulatory framework deterred major space powers from ratifying the agreement.3
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Article 4 of the Moon Agreement reinforces the peaceful use of celestial bodies, prohibiting
their use for establishing military bases, testing weapons, or conducting military manoeuvres.*
Yet, it does not entirely ban military support functions, leaving open questions about the legality of
using the Moon for reconnaissance or communications purposes, similar to ambiguities identified in
the OST.®¥7 Other important clauses include Article 6, obliging the States Parties to inform the
United Nations Secretary-General of the activities they conduct on the Moon; Article 7, urging the
conservation of the environment, and obliging the States not to carry out contaminations or harmful
modifications to the environment of the celestial bodies; and Article 12, claiming the right of all the
States to conduct scientific research and freely exchange results.*3®

For what concerns the critics, as mentioned before, The Moon Agreement’s call for an
“international regime” in Article 11(5) became one of its most controversial aspects. Scholars like
Joyner view it as an attempt to prevent a ‘‘first come, first served” approach to lunar resources that
could exacerbate global inequalities.**® Conversely, critics such as Reynolds argue that it imposed a
unsuitable “redistributive model” for incentivizing private investment and technological innovation
in space. The lack of clarity over how such a regime would operate and whether it would permit
commercial mining further shared resistance from spacefaring nations.'*° Criticism of the Moon
Agreement also focuses on its ambiguous language and lack of enforcement mechanisms. For
instance, the absence of a precise definition of “benefit sharing” and the failure to establish a
governing authority have left key provisions ineffective. In this regard, legal scholars warn that
without further elaboration, the agreement risks being viewed as an aspirational document rather
than a binding legal framework.}*! Moon Agreement’s contentious reception likewise finds its echo
in the relatively small number of ratifications the agreement has gathered. As of 2024, only 18
States are party to the agreement and no major space powers like the United States, Russia, or
China have ratified the agreement.**? Those States’ rejections uniformly raise fears and doubts that
the agreement’s provisions would obstruct national and private enterprise activity in space. In the
1980s, the U.S. explicitly rejected the CHM model in its pronouncements on the nation’s space

policies as being incompatible with the principles of the free market and its goal for U.S. leadership
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for the exploration of space.!*® Discussion regarding the Moon Agreement’s applicability has
increased over the last few years with the resurgence of lunar missions and the emergence of
commercial initiatives for the purpose of extracting resources. The agreement’s principles,
according to its advocates, offer the basis for sustainable and equitable administration of space
resources to be compatible with the rising concern regarding environmental conservation and global
justice. Dr. Masson-Zwaan suggests re-examining the Moon Agreement in creating a workable
regime that will facilitate commercial activity but maintain international supervision.#* Others
consider that new instruments or soft measures of law, such as codes of behaviour or guidelines,
might be more beneficial in addressing contemporary challenges than resuming divisive
negotiations.’*> Moreover, the advent of mega-constellations, commercial lunar landers, and lunar
bases serve to illustrate the necessity to articulate the legal regime of celestial bodies. The Artemis
Accords, spearheaded by the United States and discussed later herein, have been interpreted in other
contexts as a substitute for the Moon Agreement in the preference for the use of bilaterally
negotiated agreements over multilateral treaties.**® This approach, while practical, runs the risk of
fragmentation of international regulation of space and exclusion of the joint decision-making
scenario portrayed in the Moon Agreement.*4

Despite its limitations, the Moon Agreement is the only international agreement that
specifically addresses the governance of the Moon and other celestial bodies, and although States’
calls for a more inclusive space order continue with an emphasis on international cooperation,
environmental protection, and equitable resource sharing, the difficulty lies in balancing these ideals
with the realities of a space environment that is rapidly becoming more commercialized and

technologically sophisticated.

3. The Legal Vacuum on unconventional and kinetic weapons and the ambiguity on dual-
use technologies

Throughout the previous paragraphs, the legal vacuum confronting current space law in the
face of emerging technologies and newly developed programs has been repeatedly explored. The

core issue lies in the fact that, since the launch of Sputnik, while space-related military technologies

143 as noted in Bin Cheng, op.cit. p. 32 and Joyner Christopher C op.cit. p. 32, who reference U.S. policy speeches and
official documents of that period
144 Masson-Zwaan T.L. (9 februari 2023), Widening the horizons of outer space law (Dissertatie. Institute of Public
Law, Faculty of Law, Leiden University) Meijers-reeks nr. M1-396. Promotor(en): Mendes de Leon P.M.J.
145 Ibid.
146 NASA, The Artemis Accords: Principles for Cooperation in the Civil Exploration and Use of the Moon, Mars,
Comets, and Asteroids for Peaceful Purposes (Washington, D.C.: NASA, October 13, 2020),
https://www.nasa.gov/specials/artemis-accords/.
147 Masson-Zwaan, Tanja op.cit.

33


https://www.nasa.gov/specials/artemis-accords/

and weapon systems have advanced significantly, the binding legal framework governing space
governance and the non-weaponization of outer space has remained unchanged, a stagnation
primarily due to the diplomatic impasse previously described. As a result, there is an urgent need to
address these challenges throughout alternative normative tools, such as soft law instruments or
bilateral agreements, especially when multilateral treaties prove unfeasible due to lack of consensus.
It is therefore necessary to analyse why and in which extent the current treaties that we have in
space law are insufficient for modern times.

Admittedly, the OST, discussed primarily in paragraph 2, preserves fundamental principles
on space governance and it must be conceded that Article IV outlaws clearly putting nuclear or
other WMDs (weapons of mass destruction) in orbit, on celestial bodies, or deploying them in space
by whatever means. *® The article reflects a rare moment of unity between States, including nuclear-
weapon ones, and reflects early recognition of space-based nuclear armaments' destabilizing
implications. Nevertheless, the treaty fails to explicitly prohibit placing or using conventional
weaponry in Earth orbit or other regions of outer space, and such a lacuna has serious implications,
as it permits the study, development, and potential deployment of a vast array of weaponry that
escapes WMD categorization.'*® The contemporary evolution of dual-use or non-nuclear
technologies like electronic jamming or cyber-attacks against satellites (will be covered in chapter
2) further complicate the regulations. Even with their destructive potential, in fact, these
technologies are not heavily regulated because of their peaceful purposes and as it is currently not
possible to categorize them strictly as “weapons” within existing law. In this sense, efforts to
classify and regulate dual-use technologies only exacerbate the controversy since the definition of a
weapon needs to exclude peaceful applications and preventing misuse, a profoundly difficult
compromise. !

Intensifying this void is the ambiguous interpretation of the Treaty’s requirement that outer
space must be used exclusively for peaceful purposes. More precisely, while the preamble of the
Outer Space Treaty refers to the common interest of all humankind in the exploration and use of
outer space for peaceful purposes, and Article 1V provides that the Moon and other celestial bodies

shall be used “exclusively for peaceful purposes ”, the Treaty does not offer a clear definition of this
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concept.®? Thus, the OST deliberately refrains from defining the term “peaceful,” allowing
divergent interpretations to emerge. For instance, the United States has traditionally interpreted
“peaceful” as meaning “non-aggressive”, an approach subsequently adopted by many other States.
Under this interpretation, military activities in outer space are considered permissible so long as
they are not regarded as aggressive in nature. By contrast, the Soviet Union, and later several legal
scholars, advanced a more restrictive reading, equating “peaceful” with “non-military.”*>® Such
semantic ambiguity, combined with the prevail of the U.S. interpretation and the presence of
military satellites in orbit since the Treaty’s entry into force, has meant that the principle of
“peaceful purposes” has not led to the comprehensive demilitarization of outer space. In practice,
full demilitarization applies only to celestial bodies, whereas outer space itself, including Earth
orbit, is subject solely to the prohibition on the placement of weapons of mass destruction.** When
analysing these legal ambiguities and gaps in the OST, is essential to keep in mind that it was
conceived at a time when only two nations possessed space capabilities, and even more importantly
private space activity was virtually non-existent. As such, it is ill-equipped to address current
complexities arising from many aspects as the rapid expansion of the private space sector, the
competition over space resources, the management of orbital debris, and emerging questions of
liability and regulation.!®

In this respect, and as already highlighted in the previous sections of this research, one of the
most serious threats to the long-term sustainability of outer space, one that neither the Outer Space
Treaty nor other space law instruments, such as the Moon Agreement, are currently equipped to
regulate, lies in the development and use of Kinetic anti-satellite (ASAT) weapons. These systems
are specifically designed to neutralize or destroy space assets and, in the case of kinetic ASATS,
they operate through direct physical impact with their targets at extremely high velocities. It is
precisely this mode of operation that makes kinetic ASAT weapons particularly problematic, since
the force of such collisions generates vast quantities of orbital debris, much of which can remain in
orbit for extended periods of time or even indefinitely, especially at higher altitudes where the
absence of atmospheric friction prevents natural orbital degradation.’®® A proper paragraph of the

second chapter will be specifically dedicated to describing these weapons and their States’
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capabilities.’>” The debris can then risk having a chain reaction known as Kessler Syndrome (as
described previously at page 29), where successive collisions generate more debris and incalculably
increase the chances of further impacts, making whole orbital regions unserviceable for militarily
and civilian purposes. Such situation threatens not only national defence capabilities but world-wide
systems of communications, navigation, finance, and daily operation of civil society around the
world.*®® In this way, kinetic ASATs, while not WMDs, might still cause chain effects (such as
debris multiplication) that are moreover contrary to international humanitarian law's guiding
principles of distinction and proportionality; however, technical and evidentiary requirements of
establishing a violation of such principles in outer space are highly demanding, especially since
most space technologies are of a double-use nature.™® For this reason, despite strong international
objections to kinetic ASAT testing, no explicit prohibition from existing space law that reduces
these activities illicit can be found, and some scholars argue that ASAT testing is therefore still
permissible with respect to the Outer Space Treaty (OST) as it fails to specifically prohibit the
testing or placing of conventional weapons in orbit. Another shortcoming of the treaty discussed
above, in this respect, is that while it clearly establishes that States are accountable for damage
caused by space objects on Earth, in the atmosphere, and in outer space, the practical attribution of
liability in specific circumstances remains highly complex and often difficult to establish.%® For this
reason, and in order to clarify and further develop the responsibility framework set out by the Outer
Space Treaty, States adopted the Convention on International Liability for Damage Caused by
Space Objects in 1972.1% As of January 2026, the vast majority of the 117 States parties to the
Outer Space Treaty are among the 98 States that have also ratified the Liability Convention, which
expands upon and refines the existing system of responsibility in space law.*®? Under this
Convention, a launching State is absolutely liable to pay compensation for damage caused by its
space object on the surface of the Earth or to aircraft in flight.*%® Furthermore, Damage is broadly
defined to include loss of life, personal injury or other impairment of health, as well as loss of or

damage to property belonging to States, natural or juridical persons, or international
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intergovernmental organizations. In essence, the State responsible for launching a space object
bears liability for any harm that object causes on Earth or to commercial aviation, regardless of the
conduct of other States. By contrast, when damage occurs in outer space, liability arises only if the
harm can be attributed to the fault of the launching State.’®* Nevertheless, despite this apparently
comprehensive framework, the treaties provide exclusively non-coercive responses to violations. In
practice, States that suffer damage are limited to requesting compensation from the responsible
State, without any enforcement mechanism capable of compelling compliance. Moreover, the
Liability Convention does not fully resolve the broader challenges of attribution and enforcement, a
limitation that has been widely noted in the literature. As Trevor Kehrer observes, the Convention’s
emphasis on strict liability is not only inconsistent with the general principles of State responsibility
under international law, but also results in a standard that is largely impractical and unlikely to be
meaningfully enforced or relied upon in real-world disputes.’®® Several States over the course of
history, including the United States, the former Soviet Union, China, and India, have successfully
conducted anti-satellite (ASAT) tests, thereby demonstrating their ability to develop and deploy
counter-space capabilities. One of the most notable examples is the Chinese ASAT test of 2007,
which generated a large debris cloud and directly contributed to renewed international concern,
ultimately prompting proposals such as the abovementioned PPWT.¢ In more recent years, this
concern has translated into growing calls for a ban on ASAT testing, particularly those involving
Kinetic interceptors. In this context, the United States announced in 2022 a unilateral moratorium on
direct-ascent ASAT tests and subsequently introduced a resolution before the United Nations
General Assembly, which received broad political support. Nevertheless, the practical impact of this
initiative remains limited, as it was opposed or voted against by major space powers possessing
established counter-space capabilities, notably Russia, China, and India. In particular, Russia and
China adopted an openly critical stance, portraying the U.S. initiative as hypocritical in light of
Washington’s refusal to engage in negotiations over the PPWT proposed by Beijing and
Moscow.'®” Beyond kinetic ASAT systems, a wide array of counter-space technologies exists,
many of which raise profound legal and strategic concerns while remaining entirely outside any
binding regulatory framework. One of the core challenges in this regard lies in the absence of a
universally accepted definition of what constitutes a “space weapon”, as, given the characteristically

dual-use nature of most space technologies, nearly any object placed in orbit could potentially be
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repurposed for hostile use. In an effort to address this conceptual gap, the United Nations Institute
for Disarmament Research (UNIDIR) has advanced a functional working definition encompassing
any device, whether space-based or terrestrial, that is designed to destroy, damage, or otherwise
interfere with the normal functioning of an object or being in outer space. However, this definition
remains non-binding and has not achieved universal acceptance.!¢®

Directed-energy weapons (DEWSs) present a similar set of challenges. High-powered lasers
and microwave systems are capable of damaging or disabling satellite components at the speed of
light, making them strategically attractive due to their precision, rapidity, and the difficulty of
attributing attacks to a specific actor. Although Protocol IV of the Convention on Certain
Conventional Weapons explicitly prohibits laser weapons designed to cause permanent blindness in
humans, this prohibition does not extend to incidental or secondary effects on sensors or electronic
systems, nor does it apply to space assets themselves. As a result, significant legal gaps persist, and
while China and Russia are widely believed to be developing directed-energy capabilities for
counter-space purposes, the classified nature of military space programs makes independent
verification extremely difficult.*6®

In addition to these systems, so-called “soft-kill” counter-space techniques further
complicate the regulatory landscape. Rather than physically destroying satellites, these methods aim
to disrupt or disable functionality, either temporarily or permanently, without generating debris.
Examples include dazzling or obscuring optical sensors, using robotic arms or manoeuvring
systems to alter a satellite’s orbit, or employing radio-frequency jamming to interfere with
command-and-control links. While such measures may avoid the catastrophic debris creation
associated with Kinetic attacks, they nonetheless raise serious concerns related to attribution,
escalation, and legality. Radio-frequency jamming, for instance, may be technically permissible
under existing legal frameworks, yet its indiscriminate effects on civilian systems such as
navigation and communications highlight the inadequacy of current regulatory regimes.1’®

Electromagnetic and radiation-based weapons constitute another particularly severe category
of non-conventional threats. A nuclear detonation in outer space, for example, could generate a
powerful electromagnetic pulse (EMP) capable of disabling unshielded electronic systems across
vast areas, affecting both orbital infrastructure and terrestrial systems. Although such an action
would clearly violate multiple international instruments, including the Outer Space Treaty and the

Partial Test Ban Treaty, the simple possibility of EMP effects underscores the extreme risks
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associated with nuclear technologies in space, where EMP weapons might be particularly
destabilizing as they are indiscriminate, affect large geographical areas, and cannot be controlled
once deployed.'™

Facing the persistent lack of binding international norms, the international community has
adopted a variety of strategies aimed at preventing an arms race in outer space. While these
initiatives have produced some progress, they remain largely in the realm of non-binding
instruments and voluntary mechanisms, reflecting the enduring fragmentation and cautious
approach of States when it comes to arms control in the space domain. Among these practices, one
of the most consistent yet limited efforts have been the recurring adoption, since 1981, of PAROS
resolutions by the General Assembly. However, as analysed two paragraphs ago, although
politically meaningful these resolutions are not legally binding and their normative weight derives
primarily from the degree of consensus they attract rather than any enforceability. Nevertheless,
they continue to express the will of most States to maintain space as a peaceful domain and serve as
soft law instruments reinforcing shared expectations of behaviour.’? Similarly, the PPWT proposal,
with its strengths and weaknesses which we already described, is an attempt to legalize these
unregulated fields. At the same time, increasing emphasis has been placed on Transparency and
Confidence-Building Measures (TCBMs) as a pragmatic means of reducing misperception and
escalation risks in the absence of formal agreements. Such measures have included proposals for
pre-notification of space launches, voluntary exchanges of information on space situational
awareness (SSA), and bilateral or regional consultations. Although non-binding, these initiatives
can contribute to stability and predictability, particularly when adopted by major space powers, as
their effectiveness lies less in legal obligation than in the diplomatic trust they help generate.1” In
2008, the European Union sought to assume a leading normative role by proposing an International
Code of Conduct for Outer Space Activities, topic further covered in chapter 3 paragraph 2.3. This
non-binding initiative aimed to promote responsible behaviour through voluntary norms
emphasizing peaceful use, restraint, and non-interference. Despite initial support, however, the
proposal ultimately failed to achieve universal endorsement, in part because some States viewed it
as insufficiently inclusive, while the United States expressed concerns regarding potential
constraints on national security and freedom of action in space.l’® Against this situation of
persistent disagreement among States, the legal and scholarly communities have formed

mechanisms for applying existing international law to space activities. The McGill Manual on
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International Law Applicable to Military Uses of Outer Space (MILAMOS)” and the Woomera
Manual®’® represent two of the earliest and most significant efforts in this regard. Although not
legally binding, these manuals play a crucial role in shaping discourse, guiding State behaviour, and
informing future normative development. Their authority comes from the credibility and expertise
of their contributors, including former diplomats, military planners, and international law
specialists, rather than from formal legal status.!’” Taken together, these developments illustrate a
broader structural trend in space governance, namely the emergence of polycentric legal ordering
and the growing reliance on soft law. Consequent to the fragmentation of global authority,
decentralization of decision-making and the rapid evolution of technology, States have increasingly
favoured flexible, adaptive, and non-committal regulatory approaches instead of negotiating binding
treaties. In this sense, normative influence is exercised less through coercion than through
persuasion, reputation, and shared interests, as scholars such as St. John and Diederiks-Verschoor
have argued, that contemporary space law is increasingly characterized by diffuse norm creation, in
which legal standards emerge from a complex interplay of diplomatic practice, unilateral
declarations, multilateral dialogue, and expert interpretation rather than from treaty-making
alone.'® With these considerations in mind, a more practical and politically viable approach to the
near term is investing in a polycentric, flexible, and layered system of governance. This entails
prioritizing targeted, non-binding arrangements addressing specific risks, such as debris mitigation,
responsible behaviour, or notification of close approaches, while simultaneously strengthening
transparency and confidence-building mechanisms capable of stabilizing expectations and reducing
miscalculation. Moreover, cooperation with technical experts and the private sector will also be
critical, as the line between commercial and strategic activity continues to become increasingly
indistinct.

In conclusion, the limitations of space law in regulating contemporary space activities
mirrors broader patterns in the evolution of international norms, where soft law and voluntary
mechanisms, despite their lack of enforceability, can nonetheless exert a significant influence on

State behaviour and contribute to resilience in an increasingly contested space environment.
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4. Comparison with Similar Regimes: The Seabed Governance Model and the
Institutional Void in Outer Space

To try solving the issue so far presented with space governance and space law existing
vacuum, many roads have been taken into consideration. One of the most discussed and studied by
scholars and experts is the comparison and the hypothetical feasibility of adapting elements of the
seabed regime to outer space governance.

More precisely, the governance structures for deep seabed exploration may have admittedly
some similarities with outer space administration, however, it is important to also highlight their
substantial differences which serve as valuable examples. First of all, under the United Nations
Convention on the Law of the Sea (UNCLOS)!"® the Seabed Treaty establishes a well-developed
institutional framework that governs resource management in international seabed areas.’®® The
1994 Implementation Agreement modified UNCLOS Part XI to create the International Seabed
Authority (ISA) which supervises mining operations in the “Area” for global human benefit and
provides systems for conflict mediation along with environmental safeguards and resource
distribution mechanisms. The international community developed this elaborate legal framework
because they recognized the seabed as a “common heritage of mankind” which includes precise
procedural safeguards, licensing systems and collective supervision. 8!

By contrast, the Outer Space Treaty (OST) functions as the base for space law yet it does not
establish a complete system of enforceable rules for governance. The Outer Space Treaty Article |
declares the Moon and outer space to be “province of all mankind”, but no organization exists
which functions like the ISA to oversee space resource extraction and resolve disputes and track
compliance. The lack of an institutional body together with vague treaty provisions has established
what experts describe as a legal void in terms of centralized governance and enforcement,
particularly with regard to space militarization and resource extraction.!8? The Seabed Authority
works as a licensing and regulatory body for deep-sea mining operations, but outer space operations
only require State authorization and supervision according to Article VI OST without any central
monitoring system or reporting requirements. The decentralized system has created regulatory

fragmentation which allows State practices and strategic goals to control how fundamental
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principles like “non-appropriation” and “peaceful purposes” are interpreted.'® Moreover, although
already explained previously in this work, it is nevertheless useful to briefly recall that the Moon
Agreement from 1979 tried to build a detailed regulatory system similar to deep seabed rules by
declaring lunar resources as common heritage of humanity and creating an international authority,
but it failed to receive approval from most spacefaring countries. The treaty received minimal
support because only eighteen countries signed it by 2025 which made it politically powerless while
the Outer Space Treaty continued to serve as the main space governance framework despite
growing concerns regarding its adequacy. In the absence of a widely accepted international regime
for space resources, several States have adopted national legislation, such as the U.S. Commercial
Space Launch Competitiveness Act of 2015 and Luxembourg’s 2017 Law on Space Resources, that
permit private space resource ownership in ways that violate the purpose of Article Il of the OST.
Legal experts observe that this development illustrates a shift from international cooperation toward
a Westphalian approach which allows national governments to control space activities.*®*

From a security perspective, the divergence between these two entities becomes even more
evident. The seabed regime contains specific rules which stop the placement of nuclear weapons
and other mass destruction weapons on the ocean floor according to the Seabed Arms Control
Treaty,'® yet the Outer Space Treaty, as broadly described in the previous paragraph, does not
prohibit the placement of conventional weapons in space and it lacks clear definitions about what
counts as a weapon in space. The unclear definition of weapons together with missing verification
systems enables nations to perform ambiguous military operations while secretly building weapons.
The Outer Space Treaty (OST) receives criticism because it maintains Cold War-era provisions
which fail to address modern threats that include kinetic anti-satellite tests and directed energy
weapons and dual-use robotic systems. %

An additional fundamental difference lies in the normative maturation and institutional
enforceability of the two regimes. The seabed regime received support from global political backing
during the 1970s and 1980s to create operational frameworks for the "common heritage of
mankind" according to Catherine Redgwell and David Ong because leaders wanted to establish
control over valuable resources before any single nation could claim them.!®” The space regime
established non-appropriation rules during the beginning of the space age yet these rules lacked any

enforcement system and commercial and military space activities have advanced beyond their
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original regulatory scope.*8 Furthermore, while the Moon Agreement sought to address these gaps,
the absence of broad ratification has limited its impact, and no comprehensive system for dispute
resolution has emerged in space law. UNCLOS includes a system for mandatory dispute resolution
in Annex VI but space law depends on State agreement to start arbitration or judicial proceedings.
The resulting enforcement asymmetry means that while the ISA can reject mining applications or
sanction violations, no such recourse exists in space governance, making enforcement of non-
appropriation or environmental duties nearly impossible in practice.’®® From an environmental
governance analysis, it is important to take into consideration Article 145 UNCLOS which
explicitly requires States to protect seabed environments through explicit legal requirements,
whereas space law does not contain comparable provisions, relying instead on non-binding
guidelines.’® In the meantime, space debris generated by ASAT tests and the proliferation of
satellite constellations continues to increase, underscoring the challenges of addressing
environmental risks in the absence of binding international safeguards.

More critical normative considerations relating to distributive mechanisms, equity, and the
implications of these governance asymmetries for vulnerable and non-spacefaring States will be
examined in Chapter V.19

In conclusion, the divergence between the two regimes stems not only from institutional
design, but also from differing historical trajectories, power dynamics, and enforcement capacities.
The seabed regime proves that international regulation functions in disputed shared areas, yet outer
space governance faces a paradox because its basic principles receive worldwide agreement, but

their implementation struggles due to institutional and geopolitical resistance.
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CHAPTER Il

SPACE GEOPOLITICS: ACTORS AND TECHNOLOGIES

1. The New Arms Race

1.1 United States: The U.S. Space Force and Direct-Ascent Anti-Satellite (ASAT)
Capabilities

The United States continues to play a central role in contemporary space security, as it did
in 1945 in the immediate post-Second World War period. A crucial moment of change in its space
governance occurred in 2002 when the warfighting responsibilities of its military space program
was moved to United States Strategic Command (USSTRATCOM), dissolving the United States
Space Command (USSPACECOM), which was, and would later resume its role, the United States’
prime space domain warfighting organization.!®® As a result, until the re-establishment of
USSPACECOM in August 2019, command and control of military space assets remained one of the
numerous duties under the supervision of USSTRATCOM for the following sixteen years.'%*
During this period, U.S. adversaries gradually reduced the capability gap by strengthening their own
space programs and by better understanding the military value of space-based systems.
Consequently, the space scenario changed quickly and the U.S. military found it increasingly
difficult to keep pace with these developments without a clear and dedicated focus on space
operations.’®® However, even after the reestablishment of the USSPACECOM a variety of
difficulties remained, including the growing risk that adversaries could contest the space
environment, as well as the rapid increase in space activity, which was already contributing to
congestion and operational complexity.® At the same time, the organization not only had to
reassume command and control of a whole new warfighting area, but it had to do so with
instruments and systems that were intended and developed for a benign environment, with no
possibility of hostile activity interfering with friendly operations. This transition occurred at a time
when space was becoming increasingly contested, and as U.S. adversaries were actively identifying

vulnerabilities in American space assets with the aim of reducing the strategic advantages they
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provided.?®” As a result, USSPACECOM was forced to adapt quickly to the reality of a contested
operating environment while continuing to work to provide access to space, which remains essential
to the security of the United States and its allies, despite nearly two decades without a dedicated
combatant command focused on fighting a potential war in space.%

For this reason, in December 2019 the U.S. established the Space Force (USSF),!* an act
that embodied a powerful symbolic and strategic shift toward an explicit militarization of outer
space as a distinct warfighting domain, following decades during which the U.S. was the dominant
leader in technology outside our atmosphere.?® This new arm of the military was established to
protect "freedom of operation in, from, and to the space domain"?’! and tasked to organise, train
and equip forces to protect U.S. and allied interests in space and to provide space capabilities to the
joint force. This shows how States started to see outer space not simply as a place to support
military operations on Earth, but as a domain of military contestation.?° Despite its recent
establishment, the USSF rapidly developed a doctrinal foundation for space operations through the
publication of a Capstone doctrine paper and five of its six Keystone documents, providing the
basic framework guiding the training and employment of its personnel.?®> These texts helped in
establishing for what missions the USSF is preparing, and understanding the roles and capabilities
described in these documents are essential to comprehending what the US Space Forces will try to
achieve in the event of a conflict. More precisely, according to the documents the three fundamental
duties of military space forces are preserving freedom of action in space, facilitating cooperative
lethality and effectiveness, and offering independent choices to achieve desired strategic
consequences.?® Freedom of action in space, in particular, is one of the fundamental duties as it is
essential to the United States' capacity to project and use national power.2%® Specifically, the USSF
has identified 3 degrees of advantage in maintaining freedom of action, namely space parity,

dominance, and supremacy, drawing some inspiration from the US Air Force: when no force has an
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advantage over the other, this is referred to as space parity; when one side enjoys a major advantage
that permits it to operate without unjustified interference, this is known as space superiority; lastly,
the ability of one side to carry out operations with impunity while denying their opponent freedom
of action is implied by space dominance. According to USSF doctrine, ensuring freedom of action
in space requires military space forces to reach and maintain the appropriate level among these
three conditions, depending on the operational context.?% The second duty of enabling combined
lethality and effectiveness follows from the fact that many aspects of these concepts depend on
space capabilities in order to function and reach the intended destination. This second duty will be
made possible in large part as a consequence of the first duty of guaranteeing freedom of action in
space, but the USSF wants its forces to concentrate on joint warfighting from the very beginning in
order to facilitate those capabilities and contribute in educating the larger joint force to be more
space-smart.2%” Providing autonomous options in, from, and to space is the last fundamental duty of
military space forces. One of the main factors that has made Space Force independent and
USSPACECOM a separate combatant command is this very duty. The space domain is increasingly
recognized not merely as a supporting element for terrestrial combat, but as an independent
warfighting domain, one that is no longer protected from attacks. Differently from traditional
conceptions, space operations are now understood and seen to provide strategic capabilities that
serve national leadership objectives, rather than serving only as support for other military
domains.2%®

Having established the cornerstone responsibilities of military space forces, now it is equally
important to highlight the USSF several core competencies that the military space forces must have
to accomplish the above mentioned tasks. These abilities include information mobility, space
mobility and logistics (SML), space security, battle power projection, and space domain awareness
(SDA).2% Firstly, space security, within the context of the peaceful use of space, seeks to safeguard
the economic security and prosperity of the United States. Through presence operations intended to
discourage enemies and reassure U.S.” partners that the military is positioned to monitor and protect
allied interests, it tries to prevent potential disruptions of the peaceful use of space. Secondly, the
goal of combat power projection is to guarantee that the U.S. and its allies continue to have the
freedom to act in space, and if required, to prevent enemies from exercising this right. This is
achieved by offensive operations that aim to weaken adversary capabilities and defensive operations

that safeguard friendly space capabilities. Thirdly, Space Mobility and Logistics (SML) focuses on
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sustaining assets already deployed in orbit, as well as ensuring access to space through launch
capabilities that enable the insertion of new systems or the repositioning of existing ones across the
space domain. Although on-orbit sustainment has not traditionally been used by military actors,
apart from limited commercial experimentation, launch operations have long been carried out in a
largely uncontested environment and at a pace considered sufficient to meet operational needs.
However, in order for space forces to carry out their core missions effectively, readiness must also
account for the possibility that launch capabilities could be challenged. For this reason, space forces
are increasingly expected not only to protect access to space, but also to move gradually toward the
operational use of on-orbit sustainment. The collection, transmission, and dissemination of data
across the space domain are covered by the concept of information mobility. This core capability
includes secure strategic communications, broadcast and point-to-point communications, position,
navigation, and timing (PNT) services, missile warning, as well as intelligence, surveillance, and
reconnaissance (ISR). Many of these functions are indispensable for protecting forces, enabling
lethality, and providing decision-making options to friendly forces worldwide. This element is
especially relevant in those numerous remote regions of the globe where space-based
communications constitute the only available means of connectivity. Finally, space domain
awareness (SDA) represents the last core competency of space forces. SDA encompasses the
identification, understanding, and characterization of all objects, activities, and conditions within
the space domain that may affect space operations, thereby underpinning the effective employment
and protection of space capabilities.?!® Factors such as space weather, the actions of adversary or
allied spacecraft, orbital debris, and electromagnetic spectrum interference affecting the link
segment of space operations, along with a wide range of other variables, all fall within the scope of
space domain awareness. The volume, speed, and complexity of data involved make the realization
of constant and complete SDA unattainable, thereby posing a persistent operational and analytical
challenge for space forces. Nevertheless, SDA remains indispensable, as it enables space forces to
make timely and informed decisions, ensuring the effective execution of operations and the
fulfilment of their core missions.?!!

It is now necessary to address a key question that emerges from the preceding analysis,
namely the importance of space capabilities in contemporary military operations. At its core, space
operations enable the joint force to function effectively by providing capabilities that would
otherwise be unattainable. The distinctive characteristics of the space domain allow commanders to

operate with a truly global perspective, offering worldwide communications and surveillance
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coverage that cannot be replicated through terrestrial means alone.?!? In addition, space-based
systems provide rapid, wide-reaching, and persistent coverage, support multiple users
simultaneously, and respond to operational requirements more quickly than ground-based
alternatives, thereby enhancing overall military effectiveness. Moreover, space coverage equips the
joint force with a range of specific capabilities that are central to modern operations. Among these
is space control, which guarantees allied freedom of operation in the space domain. Another
essential capability is position, navigation, and timing (PNT), which uses space-based global
navigation satellite systems (GNSS) like the Global Positioning System (GPS) to give incredibly
precise location and timing data for use in operations. Due to space special characteristics, space-
based sensors also give the joint force intelligence, surveillance, and reconnaissance (ISR)
capabilities. Lastly, space-based environmental monitoring offers support by supplying data on both
space environmental conditions, critical for safeguarding space assets from adverse space weather,
and terrestrial environmental factors, thereby enhancing mission planning and operational
effectiveness.?® Beyond their military value, many space capabilities have also found extensive
civilian and commercial applications, despite having been originally developed for military
purposes and, in many cases, still being operated by defence institutions. The most prominent
example is the aforementioned GPS, a United States—owned and maintained satellite constellation
that provides PNT services to users worldwide.?** GPS has many commercial uses, including giving
drivers directions, assisting with agriculture, enabling search and rescue operations to find and help
people in need more quickly, and providing precise timing synchronization for major
communication networks, financial markets, and banking systems. Given its widespread use, any
disruption to GPS would produce consequences far exceeding the loss of military capability,
affecting civilian life and economic activity on a global scale.?* This topic, however, will be further
analysed in chapter 4. In addition to military-operated systems, thousands of commercial satellites
currently in orbit provide a wide range of capabilities on a global scale. These systems vary
significantly in size and function, ranging from small satellites deployed in mega-constellations,

such as those used to deliver broadband internet services,?! to much larger platforms designed to
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support satellite-based mobile communications worldwide.?!” In the event of a confrontation
extending into the space domain, the joint force would be required to consider the protection of
these commercial satellites and the capabilities they enable, including commercial satellite
communications (SATCOM), remote sensing, and environmental monitoring.?!® SATCOM
provides wideband and narrowband communications capabilities to private clients, businesses, and
even governments worldwide, as well as satellite television and radio transmissions to nearly every
location on Earth. In addition to supplying data for terrestrial meteorological applications, such as
weather forecasts, remote sensing offers many forms of Earth images that can assist in
environmental monitoring applications. Owing to their potential to enhance military effectiveness,
these commercially provided capabilities may become attractive targets in the context of armed
conflict and therefore require protection, not only a military one but also and foremost a legal one.
At the same time, they constitute critical enablers for the commercial sector, whose loss or
degradation would be extremely difficult, if not impossible, to compensate through alternative
means.?!?

In light of the analysis so far, it becomes clear why space superiority has emerged as a
strategic imperative for the United States, particularly given that military, intelligence, and civilian
infrastructures are critically dependent on satellite systems for communications, navigation, missile
early warning, and ISR (intelligence, surveillance, reconnaissance).??® Moreover, one of the main
reasons among those mentioned before about the establishment of the U.S. Space Force was the
growing concern over the development of increasingly destructive anti-satellite capabilities by
potential adversaries, most notably Russia and China.??! In paragraph 3 of Chapter I, this research
already examined in detail the difficulties faced by international law in regulating these type of
weapons. However, a focus on the nature of these armaments and the capabilities that States
currently possess is at this point necessary, starting with the United States.

ASAT weapons are designed to destroy or disable satellites in orbit. Space weapons can be

categorized based on their operational domains (Earth-to-space, space-to-space, and space-to-Earth)
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and their mechanisms of action (kinetic or non-kinetic).??? Kinetic capabilities have a physical
impact on satellites or ground stations, usually by striking the asset directly or by detonating close
enough to the asset to affect it. These counter-space capabilities are highly traceable to the attacking
entity and end to have irreversible consequences on their targets. As a result, these kinds of tools
have not been used in armed conflict in the modern era, and their use would be a major escalation.
Non-kinetic capabilities include electromagnetic spectrum attacks that disrupt the connection
section of space capabilities, lasers and microwave weapons that can disrupt satellite operations,
cyberattacks that disrupt satellite data and services, and more.??®> An important exception to these
categories concerns nuclear-armed ASAT weapons, which are reportedly under development and
pose a particularly serious threat. For this reason, they are not examined in detail here and will
instead be addressed in the following paragraph, in the context of the discussion on Russia.

Since 2020, the United States has pursued a variety of programs aimed at enhancing space
resilience and counter-space capabilities but one notable development was its emphasis on direct-
ascent anti-satellite (DA-ASAT) weapons. Earth-to-space kinetic ASAT weapons include direct-
ascent missiles and drones that collide with and destroy satellites and so far the U.S., Russia, China,
and India are the only countries to have successfully demonstrated such capabilities. First developed
during the Cold War, the U.S. used its first missile in 1959 to intercept the “Explorer VI satellite:
the first endoatmospheric missile to hit a space target. Both the U.S. and USSR continued testing
these weapons throughout the 20th century, generating orbital debris, and in 2008 the U.S.
destroyed its own malfunctioning satellite using a missile defence system with an operation named
“Operation Burnt Frost”.??* Although the United States has historically avoided testing kinetic
ASAT weapons since this operation in 2008, it retains and continues to upgrade missile
technologies capable of targeting satellites and these include the SM-3 interceptor and other
ballistic missile defence (BMD) assets that have been modified for space targeting. Also, more
attention is currently directed to non-kinetic abilities like cyber operations, directed energy and
electronic warfare which can take out enemy assets without leaving behind debris in space.??®
Moreover, the U.S. has significantly increased investments in Space Domain Awareness (SDA) and
proliferated LEO constellations as part of its broader space strategy. In this context, the
development of distributed, interconnected satellite-architectures, like those promoted by the Space

Development Agency, is intended to make U.S. space capabilities more survivable in the face of
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kinetic or electronic attack. According to scholar Kyle Farrell, this move aligns with the U.S.
strategy of dissuading adversaries by making its systems harder to disrupt, thereby reducing the
military value of attacking them in the first place.??® Finally, the establishment of the Combined
Space Operations Center (CSpOC) and the strengthening of allied cooperation through initiatives
such as the Combined Space Operations Initiative (CSpO) demonstrate that U.S. space strategy also
seeks to preserve superiority through multinational coordination. By sharing capabilities and
improving operational compatibility with partners including the United Kingdom, Canada,
Australia, and France, the United States aims to develop a coalition-based approach to space
deterrence that closely resembles traditional models of collective defence in terrestrial domains.??’
Nevertheless, this cooperative trajectory appears increasingly uncertain in light of recent shifts in
U.S. political leadership. Under the current Trump administration, signals of reduced commitment
to multilateral coordination and alliance-based security frameworks have raised concerns among
European partners and U.S. allies, a trend that may further weaken collective approaches to space

security if it continues.

1.2 China and Russia: Military-Technological Strategies and the Emerging Nuclear Risk in
Outer Space

In recent years, a number of States, including China, Russia, Iran, and North Korea, have
expanded their capabilities for military operations in space. As noted earlier, many of these counter-
space capabilities are likely to be employed in future space-related conflicts. In this context, China
and Russia stand out as posing the most significant strategic challenge to U.S. dominance in the
space domain, given their sustained development, testing, and integration of counter-space systems
into military doctrine.??® Both States have actively pursued the militarization of space with the aim
of weakening the military advantages of the United States while at the same time seeking to limit
their ability to operate freely and effectively in outer space. China in particular has recently been
regarded as the United States' top competitor in every area, but according to the most recent
National Security Strategies and the products derived from it, including the National Defence Space
Strategy, this is particularly true in space.??® Its development of counter-space capabilities over the

past few years has demonstrated this with the entire spectrum of kinetic and non-kinetic weapons
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being among the many types of counter-space capabilities that China has been developing. Direct
ascent kinetic kill vehicles, referred to as direct ascent anti-satellite (DA-ASAT) weapons, which
launch straight from Earth on a course to hit a satellite in orbit, and as seen in the previous
paragraph developed by the U.S., have also been tested by Beijing multiple times. 2%

Most notably, in 2007 they destroyed one of their own weather satellites in a demonstration
launch that left thousands of pieces of debris in orbit and caused the space domain's congestion to
increase exponentially.?! Since then, their testing program has evolved into a more responsible one,
with seven tests showing that China can use DA-ASATS against any of their possible enemies while
producing little to no long-term debris fields. Although these capabilities have only been
demonstrated to affect low-Earth orbit satellites, they also have the ability to cause significant
damage within that orbit.?%2

Furthermore, China has been creating capabilities that might be applied to the co-orbital
ASAT, the other primary type of ASAT capability, in addition to the DA-ASAT weapons. A co-
orbital ASAT is a weapon that is launched into orbit and then moves into position to affect its
target, either directly or by other means.?*® In particular, a co-orbital ASAT capability would be
made possible by China's numerous technological demonstrations that show the capacity to
approach closely and connect in orbit, a technological skills that can be quickly converted into a
working co-orbital ASAT, even if they haven't tested any destructive powers with these
demonstrations. Perhaps most worrying for the US is that, in contrast to China's DA-ASATS, their
co-orbital ASAT technology demonstrations have occurred in both geo-stationary orbit (GEQO) and
low Earth orbit (LEO), enabling this potential capacity to be deployed in all of the US's orbits.?3*

In addition to its direct kinetic capabilities, China is developing a number of non-Kinetic
capabilities. They have created powerful jamming competences that can interfere with satellite
communication systems (SATCOM), Synthetic Aperture Radars (SAR) on reconnaissance assets,
and GNSS, such as GPS. Although current estimates indicate that this jamming will only result in a
deterioration and not a complete denial of capabilities, it can reduce the advantages that militaries
receive from these assets.?® Also, China is developing directed energy weapons, such as powerful

microwave emitters and lasers that can be used from a ground-based facility to disrupt or even

230 Ryan M. Lombardo, op.cit.p.50
231 Kevin Pollpeter, “China’s Role in Making Outer Space More Congested, Contested, and Competitive” (research
paper, China Aerospace Studies Institute, October 2021), 9.
232 | bid.
233 Todd Harrison et al., Space Threat Assessment 2022, Report of the CSIS Aerospace Security Project (Washington
DC: Center for Strategic and International Studies, April 2022), 3.
234 Ryan M. Lombardo, op.cit.
235 |bid.
52



destroy a satellite in orbit.%® Similar to their co-orbital ASAT capability, there have been a number
of non-military research projects that could rapidly be converted to a counter-space directed energy
weapon capability, even though they haven't yet made the test public. When fully developed,
ground-based counter-space capabilities would primarily be able to affect satellites operating in low
Earth orbit (LEO), while having little or no impact on satellites deployed in higher orbits. At the
same time, current assessments suggest that space-based directed energy weapons remain far from
being operationally deployable as viable military counter-space tools.?*” Even fewer information is
available regarding China's existing cyberspace counter-space capabilities; nevertheless, China's
broader cyberwarfare capacity has expanded rapidly in recent years and is widely regarded as a
growing concern for U.S. security.?® It is therefore reasonable to assume that such capabilities
could be adapted for use in the space domain, even if they have not yet been employed in that
context. To summarize, their many jammers and potent DA-ASAT capacity would pose a serious
challenge to operations in space, moreover, Beijing is expected to further enhance its counter-space
abilities in the coming years by developing co-orbital ASAT, directed energy capability, and more
advanced cyber operations, thereby increasing its ability to compete in the space-domain.?° Recent
simulations conducted by Chinese researchers have suggested that, using a relatively small number
of satellites equipped with lasers, microwaves, and related technologies, China could approach and
interact with a large portion of the Starlink constellation within a short period of time.?*° In such
scenarios, Chinese satellites could engage in activities such as tracking, reconnaissance, or other
forms of interference directed at the Starlink system, highlighting the growing vulnerability of large
commercial constellations in a contested space environment.?4!

Turning to Russia, and as already mentioned before, the Kremlin has been consistently
identified as one of the main challenges facing the United States and its allies in several recent
National Security Strategies.?*? Given Russia’s inheritance of the Soviet Union's effective space
program at the time of the Soviet Union's collapse, Russia began in a very advantageous position

compared to China's counter-space capabilities and continues to pose a significant danger to the
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contestation of the space domain;*® for this reason, Russia still maintains a strong counter-space
program with proven kinetic and non-kinetic capabilities, even admitting that it appears likely that
China will surpass Russia's space capabilities in the upcoming years and the conflict in Ukraine has
hindered Russia's long-term aspirations.?** Although Russia possesses the potential to develop a
DA-ASAT, this capability has recently been put into practice in occasion of the destruction of
“Cosmos 1408~ in 2021, one of its own satellites in low Earth orbit, when they test-fired a DA-
ASAT at it. Similar to previous nations' DA-ASAT experiments, this one resulted in a large amount
of debris clogging the space domain, even prompting NASA to order the ISS crew to take refuge in
their escape vessel. In contrast to earlier tests, the goal of this one was to direct debris into the
earth's atmosphere in order to reduce the risk that the debris posed.?*> Despite the success of this
test, Russia has yet to deploy a fully functional DA-ASAT capability, but that is expected to come
in the upcoming years. Moreover, unlike China, Russia has not only shown that it has the
technological capacity to field a co-orbital ASAT but it has also proven co-orbital ASAT
capabilities and it appears that the Russian military is fielding this capability as USSPACECOM
has classified multiple tests of Russian equipment as ASAT testing in orbit.4

Similar to China, instead, Russia has developed a variety of jamming technologies that target
their adversaries' GNSS, SATCOM, and SAR capabilities. The Cremlin has prioritized its military's
ability to wage electronic warfare as proven by the quantity and power of its jamming capabilities.
In addition to using these jammers to safeguard vital infrastructure, Russia also has a strong
network of mobile jammers that it may use to assist its troops.?*” Additionally, they are developing
a space-based jamming capability that would affect a satellite's capacity to affect anything on Earth
instead of simply jamming in a specific area. Though Russia's proliferation of this technology will
allow them to inflict such degradation on a global scale, the effects of Russian jammers will be
comparable to those of Chinese ones, where they will likely damage space capabilities but not fully
deny them. One of the distinctive aspects of Russian counter-space programs is that many of them
are merely recovering capabilities that were transferred to Russia by the Soviet Union, but which
Russia later lost the capacity to either sustain or continue developing. A working laser system that

may interfere with surveillance satellites' optical systems was one of these capabilities. Initiatives to
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both repair this system and create a new laser system to help shield Russian Intercontinental
Ballistic Missile (ICBM) sites from satellite surveillance have emerged in recent years.?#

Russia does not appear to be developing a space-based directed energy weapon capability to
supplement its ground-based weapons (unlike China) and their existing technology will not allow
for such an endeavour anytime soon.?*® Nevertheless, similarly to China, Russia has tried to build a
strong cyber capability to influence US operations, frequently utilizing these skills to aid in the
infiltration of foreign government systems. In this regard, the United States is more concerned about
the possibility of Russian cyberattacks on space-based assets, in fact, it has expressed particular
worries about Russian cyberattacks against government and commercial satellites.?*® In summary,
Russia has a counter-space capability that is, in many respects, more advanced than China's, even if
it is thought to be less developed than China. Although they haven't used DA-ASATS in operations,
they have successfully tested them and will be able to use them in the next years to assist their
proven co-orbital ASATSs, jammers, directed energy weapons, and cyber capabilities. When it
comes to making the space domain a disputed area for the US military, Russia is undoubtedly one
of the most dangerous possible actors.

A crucial moment in the space race and the militarization of outer space has undoubtedly
occurred on February 5, 2022, when Russia launched Cosmos 2553 into orbit, with the satellite that
was intended to test parts for a nuclear-armed anti-satellite (ASAT) missile, as U.S. officials later
warned. If that spacecraft were launched and blasted in space severe consequences would have
followed, as thousands of satellites and the infrastructure that supports a large portion of
contemporary life could be destroyed and affected.?®* These concerns were publicly raised by the
Biden Administration roughly two years after the launch, with U.S. authorities cautioning that a
space-based nuclear device, sometimes referred to as a “Sput-nuke”, could disrupt not only civilian
communications networks but also military command-and-control systems and surveillance

capabilities relied upon by the United States and its allies.?®? As then-Assistant Secretary of Defense
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for Space Policy John Plumb notified, the threat posed by the space-based nuclear weapon is "a
thing apart"”, a characterization that raises important questions regarding both the nature and the
plausibility of such a scenario.?> Security experts alert that unless they are specifically reinforced
against radiation, many U.S. military satellites operating in commonly used orbital regimes would
be exposed to intense radiation from a nuclear detonation in space, leading to progressive
degradation over the weeks and months following the explosion.?>* Moreover, unlike conventional
missile strikes, the effects of such a detonation would be indiscriminate, extending across national
boundaries and affecting space systems belonging to all States.? In this scenario, a high-altitude
nuclear explosion against low Earth orbit satellites could also damage or disable thousands of
civilian satellites operated by actors from multiple countries; in response, the Pentagon has
announced plans to invest approximately 14 billion dollars over a five-year period to develop more
resilient missile-tracking and targeting satellite systems.?®® In addition to their effects on satellites,
nuclear weapons positioned in space could, in theory, also be used to strike targets on Earth. A
nuclear device launched from low Earth orbit could potentially evade certain radar systems,
approach from unexpected directions, and reach its target more quickly than an intercontinental
ballistic missile launched from the ground.?’ In such a scenario, a State under attack might have
only a very limited window to respond, with few available options, particularly given the risk that
intercepting a space-based nuclear weapon could still result in nuclear fallout over the defending
State’s territory. Despite President Putin’s repeated assertions that Russia is firmly opposed to the
deployment of nuclear weapons in space,?® Russia vetoed a Security Council resolution reaffirming

the Outer Space Treaty’s prohibition on the placement of nuclear weapons in orbit, a move that has
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further intensified international concern.?®® Some security analysts argue that nuclear-armed ASAT
weapons would not provide Russia with a fundamentally new military capability, nor would they
significantly alter the strategic balance between Moscow and Washington, given that Russia already
possesses the means to deliver nuclear weapons from Earth and detonate them either on the ground
or in space: Russia’s access to nuclear weapons exists regardless of whether such systems are
deployed in orbit. Nevertheless, the shorter and less predictable trajectories associated with space-
based nuclear weapons could make them more difficult to intercept, thereby increasing uncertainty
and instability.?®® If a nuclear ASAT weapon were detonated, the resulting damage to U.S. and
allied command-and-control infrastructure could prolong conflict and significantly increase the risk
of escalation and loss of life. As noted by James Acton, the danger posed by space-based nuclear
weapons lies not only in the possibility of their actual use, but also in the incentives they may
create, since the awareness that such weapons could be employed might encourage rapid
deployment in a crisis, particularly if one side fears preventive action by the other. 26! This dynamic
risks triggering a destabilizing cycle in which Russia seeks to deploy such systems while the United
States attempts to neutralize them, a scenario that evokes familiar Cold War patterns.26?

From the perspective of international law, several legal instruments are relevant to this issue.
Beyond the United Nations Charter and the Outer Space Treaty, discussed in paragraphs 2.1 and 2.2
of Chapter 1,2% the 1963 Partial Test Ban Treaty (PTBT) plays a particularly important role. The
PTBT represents the first multilateral agreement to explicitly prohibit specific categories of military
activity in outer space, reflecting early international awareness of the transboundary and
uncontrollable consequences associated with weapons testing beyond the Earth’s surface.

Under Article | of the PTBT, States Parties commit not to carry out any nuclear weapon test
explosion, or any other nuclear explosion, in the atmosphere, in outer space, underwater, or in any
other environment if such an explosion results in radioactive debris extending beyond the territorial
limits of the State conducting the test. This provision is particularly relevant in the context of space
security, as it links the prohibition not only to the physical location of the test, but also to the
broader and indiscriminate spread of harmful effects beyond national jurisdiction. In this respect,

the treaty anticipates later legal and political concerns related to environmental harm, shared spaces,
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and the protection of global commons, including outer space.?®* China, India, Russia, and the
United States are all parties to the PTBT, meaning that any testing of nuclear ASAT weapons in
space would constitute a violation of their treaty obligations. Although most contemporary counter-
space capabilities rely on non-nuclear technologies, the relevance of the PTBT has not diminished,
particularly in light of renewed debates surrounding the possible reintroduction of nuclear elements
into space-based military strategies. The treaty therefore continues to function as a legal constraint
against the most destructive forms of weapons testing in space, even if its scope does not extend to
the full range of modern ASAT systems. At the same time, the PTBT suffers from significant
structural shortcomings. It does not establish dedicated enforcement mechanisms, verification
institutions, or sanctioning procedures, relying instead on national technical means and political
oversight to monitor compliance. Consequently, any response to a violation must be grounded in
the general law of State responsibility, such as diplomatic protest, collective countermeasures, or
recourse to international fora. This lack of institutional enforcement reflects a broader weakness in
the regulation of military activities in outer space, where legal prohibitions often exist without
effective mechanisms to ensure compliance or deter violations. 26°

The continuing relevance of the PTBT is illustrated by historical experience. The only
nuclear test ever conducted in outer space, the United States’ Starfish Prime test of July 1962, took
place before the treaty entered into force and produced artificial radiation belts that damaged
multiple satellites while generating electromagnetic effects across large areas of the Pacific. That
episode demonstrated with clarity the indiscriminate, transboundary, and long-lasting consequences
of nuclear detonations in space, and it directly informed the treaty’s adoption as an attempt to
prevent the repetition of such events. 2%

In contemporary discussion on space security, while the PTBT embodies an early
recognition that certain military activities in outer space pose unacceptable risks to shared
environments and civilian interests, it remains ill-equipped to address the evolving nature of
counter-space threats. Without an evolution of existing treaties the risk is to have a legal framework

detached from the operational practices that now shape military activity in outer space, thereby
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leaving dangerous gaps in the governance of a domain on which global security and civilian life
increasingly depend.

1.3 Emerging Actors: Iran and North Korea

Although Russia and China remain the main competitors of the United States in the space
race, as stated at the beginning of the paragraph, it is also important to acknowledge the emergence
of other actors in this field, namely Iran and North Korea. More precisely, Iran has been identified
by the American National Security Strategy as an authoritarian State that is acting aggressively and
in a destabilizing manner since at least 2009, when it rebuilt its Air Force into an Aerospace Force
with an additional focus on the space domain.?®” Additionally, Iran has one of the biggest space
programs in the Middle East and has recently focused on space as a warfighting domain. The
development of launch capability, which may potentially be applied to ballistic missile technology,
as well as a number of counter-space capabilities has taken up a large portion of attention. Iran has
not yet created or tested a co-orbital ASAT or DA-ASAT capability and it does not seem likely that
they will be able to do so anytime soon given their current technological level. They do, however,
currently have a strong ballistic missile program that might give them a DA-ASAT capability by
serving as a launch platform for kinetic death vehicles and they could rapidly alter if they made a
breakthrough or obtained a technological transfer, like the missile technology they have received
from Russia.?®® Currently, Iran's primary counter-space capabilities are their cyber and the jamming
capabilities they have developed, and although it is unclear how effective are against the more
powerful capabilities of a military SATCOM signal, they certainly have been shown to have an
impact on civilian signals which could be easily redirected towards military SATCOM signals.?°
The possibility of GNSS jamming remains the most concern to the U.S. as Iran seems to have
sufficiently disrupted the signal of a U.S. Unmanned Aerial Vehicle to allow it to land in Iran for
capture, which illustrates an efficient jamming capability that would need meticulous preparation
and assistance from space forces to successfully defeat. For what concerns directed energy weapon,
Iran has not produced one and does not appear to be pursuing the construction in the near future.?’
Lastly, Iran has a strong cyber capability that it can use to hack into space systems as a counter-

space capability: according to the U.S. Intelligence Community, Iran has been trying to break into
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U.S. and Allied networks, partly for espionage purposes but also to set itself up for potential
cyberattacks in the future.?”* Overall, Iran has an effective set of jammers and cyber capabilities that
can contest the space domain during any battle in which they chose to utilize them, compensating
their lack of kinetic and directed energy counter-space weapons.

North Korea is frequently criticized in a similar manner to how the American National
Security Strategy criticized Iran as a smaller autocratic State that is acting aggressive and
destabilizing.?’? In keeping with this paragon, North Korea's counter-space capabilities are
comparable to Iran's, though considerably weaker. Like Iran, North Korea lacks the technology to
create a kinetic Kkill vehicle for a conventional DA-ASAT and the ability to command and direct a
co-orbital ASAT; additionally, North Korea has not built or tested a DA-ASAT or co-orbital ASAT
capability. One factor where North Korea differs from Iran is that it has some nuclear warheads,
which, when paired with their proven ballistic missile capacity, might be used as a counter-space
weapon through the electromagnetic pulse (EMP) the bomb would produce. The effectiveness of
this is questionable because most military satellites are reinforced against radiation and EMP
effects, and North Korean nuclear weapons have a limited yield.?”® North Korea has shown a
limited capacity for jamming, which affects civilian equipment’ GNSS and SATCOM capabilities,
while the effectiveness of the jamming capacity against military capabilities is unknown even if it
may be improved over the coming years to the point where it can influence military
communications. Moreover, North Korea does not appear to be pursuing the development of
directed energy weapons in the future, but possesses instead a number of cyber capabilities and has
demonstrated in the past that it will use them against the United States and its allies.?”* More
precisely, even though many of these capabilities have historically been employed primarily to
support North Korea's economy, they can readily convert them into space assets, particularly if their
operators have more experience and new cyber technologies are added to their arsenal. In
conclusion, North Korea's potential for indiscriminate EMP assaults using 22 nuclear warheads and
more targeted counter-space capabilities like jamming and cyberattacks make them a danger to
compete with their opponents in space, despite their lack of kinetic and directed energy weapon

capabilities.
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1.4 European Union: Space Governance, Surveillance and Italian Strategic Capabilities

The European Union, although lacking an autonomous military space command comparable
to the United States Space Force, has increasingly asserted its presence in outer space as a hybrid
actor combining regulatory leadership, infrastructure resilience, and dual-use capabilities. More
precisely, while not traditionally a military actor in space, the EU has progressively adopted a more
strategic posture especially in the face of growing global instability, the proliferation of space assets
and the recognition of space as a strategic domain within NATO and EU policy frameworks. In this
context, the Union has sought to assume a distinct role by advancing regulatory and normative
initiatives aimed at shaping responsible behaviour in outer space and strengthening the legal and
institutional framework governing space activities. These efforts reflect the EU’s broader ambition
to act as a normative power in emerging security domains and will be examined in detail later in the
paragraph.

The institutional architecture that will determine European space governance in the coming
decades is currently undergoing a phase of redefinition. At the centre of this governance lies the
attempt to find a modus operandi among various actors, particularly the European Space Agency
(ESA), the EU, and the member states of both, which raises several strategic, political, industrial,
and technological issues. In June 2021, the two organizations signed a framework partnership
agreement: the Financial Framework Partnership Agreement (FFPA) that was intended to define the
roles and responsibilities of the main actors involved, namely the European Commission, the EU
Agency for the Space Programme (EUSPA), officially established that same year, and ESA, which
was to be granted a certain level of autonomy.?” However, the agreement risks becoming quickly
outdated, given the expansion of EUSPA’s competences and the potential reorganization of ESA.?®
In terms of governance, many issues remain to be addressed: from space as a fundamental
component of greater European strategic autonomy and technological sovereignty, to the centrality
of the transatlantic relationship for many EU countries engaged in the space sector, sealed by major
collaborations such as the Artemis program?’’ or the memorandum of understanding signed

between the United States and France, to the implications of the increasingly close link between
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space and defence.?’® As a consequence, these issues require the involvement of the Ministries of
Defence and the Interior, national space agencies, industrial sectors, from large system integrators
to SMEs and the dynamic world of start-ups.2’”® The EU is at a crucial stage in the development of
its space dimension and is equipping itself with new decision-making structures, with a growing
role for the European Commission. In recent years, this process has accelerated through a series of
initiatives. In May 2021, the aforementioned EUSPA was established in Prague, an agency
dedicated to implementing the EU’s space program, while a few months earlier the Commission
had published an 11 point Action Plan on synergies between the civil, defence, and space
industries.?® In February 2022, the Commission also presented a so-called "space package"”, which
includes a joint communication concerning the EU’s approach to Space Traffic Management (STM)
and a secure communication system named IRIS? to be developed between 2023 and 2027.%8! In
March 2022, the Strategic Compass approved by the heads of State and government of the EU also
marked a new level of ambition and awareness for Europe's role in space and its resilience,
announcing a series of initiatives.?2 Among these, an EU Space Strategy for Security and Defence,
presented in March 2023, with new investments in protecting the Union’s space assets from
intentional and unintentional threats, and the development of secure governmental satellite
communications. The document also foresees the strengthening of the EU Satellite Centre by 2025
to enhance geospatial intelligence.?®

This shift in strategic focus is increasingly reflected on the ESA side as well. At the ESA
Council of Ministers, which took place in Bremen at the end of November 2025, the Member States
adopted a record multi-year budget, but more importantly, they explicitly opened the door for the
first time in the history of the ESA to an Agency-supported program with a defence and security
rationale. The leading project, European Resilience from Space (ERS), is intended to be a dual-use
“system of systems” that aims to combine national capabilities and provide military-grade services
such as secure communication, navigation, surveillance and Earth observation, therefore enhancing
European strategic autonomy. This major change was lead firstly in light of the lessons from the

war in Ukraine which underscored how essential secure space-based assets are for national
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defence; %4 and secondly for the perceived rise of great power competition in space, mainly China’s
and Russia’s expanding space activities.?® While ESA has made it clear that it has no intention to
militarize its institutional identity or run sovereign military constellations, the ERS approach
nonetheless represents a defining moment in the European governance context: it institutionalizes
the de facto overlap between EU security needs and ESA technical-industrial capabilities, and
further erodes the long-standing, strict divide between “exclusively peaceful” civil space activities
and defence-driven resilience planning.®

At the moment, the EU's architecture for space operations is rooted in major dual-use
programs that serve both civil and strategic purposes. The Galileo satellite navigation system, the
European counterpart to GPS, is not only crucial for commercial and civilian applications but is also
integrated into the EU's security and defence strategies. Galileo is more than a satellite system, it is
Europe's reaction to changing needs for worldwide navigation and the urgent need to avoid relying
on another continent for services essential to daily life and infrastructure. Galileo is one of the four
Global Navigation Satellite Systems now in use, the other three are the US GPS, the Russian
GLONASS, and the Chinese Beidou. It offers extremely precise location, navigation, and timing
services at no cost and under civilian control. The system is made up of a number of strategically
placed ground stations across the world and satellites in orbit. The two primary control centers for
the ground segment are located in Oberpfaffenhofen, Germany, and Fucino, Italy where they
oversee the navigation system and control the satellites.?®” Furthermore, Galileo is not merely a
technological asset, but a collaborative effort, inasmuch as it is managed and funded by the
European Commission as a leading component of the EU Space Programme. The European Space
Agency (ESA) is leading the design, development and qualification of the space and ground
systems. To ensure a continuous transition from design to reality, the EU Agency for the Space
Programme (EUSPA) acts as a service provider and is in charge of some facilities such as the
GNSS Centre or the Galileo Security Monitoring Centre, monitoring market needs, applications,
and user engagement.?®® Galileo’s Public Regulated Service (PRS) provides encrypted and robust
positioning services for government-authorized users such as emergency services and defence

actors, reflecting its aspect in protecting strategic autonomy goals.?®® Similarly, Copernicus, the
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EU’s Earth Observation Program, offers environmental and climate data but is also critical for
border surveillance, maritime safety, and disaster response. It is the most comprehensive Earth
observation program to date and offers precise, timely and easily accessible information to enhance
environmental management, comprehend and reduce the effects of climate change and guarantee
civil security.2%°

Additionally, as stated before, in terms of new European space capabilities one of the main
programs is IRIS? (Infrastructure for Resilience, Interconnectivity and Security by Satellite),
launched in 2022 and aiming at ensuring secure, autonomous, and reliable governmental satellite
communications for European government entities and critical infrastructure, including during
crises. The program involves collaboration between the Commission and ESA, with the European
Space Agency that will indeed be able to oversee the development and validation of IRIS?
implementation activities and contribute through its optional programs. An open issue concerns the
nature of IRIS? as a leading EU program which may be interpreted less as an initiative driven by
concerns over orbital sustainability and safety in an increasingly congested environment, and more
as an effort to catch up with U.S. and European private satellite constellations, positioning itself
primarily as an instrument of strategic autonomy grounded in strong institutional demand.?®* These
space systems contribute to the EU’s “strategic compass” and reflect a broader ambition to reduce
dependency on non-European providers while strengthening resilience and global competitiveness.
Another European initiative can be found within the framework of the European Defence Fund
(EDF), in the project Responsive European Architecture for Space (REACTS) which aims to enable
the launch of small satellites into various orbits, at least up to a distance of 400 kilometres, with a
maximum notice of 72 hours, to respond to operational and tactical needs of the European armed
forces and institutions.?°? This capability has significant implications in the field of intelligence,
surveillance and reconnaissance (ISR), and military satellite communications, where it is important
to ensure continuous operational capability, including the ability to monitor and react to threats,
risks, and events of various kinds.

The second EDF project relevant to space is Odin’s Eye II, which follows a project funded
under the European Defence Industrial Development Programme (EDIDP), the predecessor of the
EDF, called Odin’s Eye I, for the development of a “space-based missile early warning” system,
counting on 96 million euros in funding. The capability to be developed should address the needs of

tactical intelligence and missile defence, particularly against ballistic missiles, hypersonic threats,
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and anti-satellite (ASAT) systems.?®® In addition to these leading programs, the Space Surveillance
and Tracking (EU SST) has established the EU's Space Situational Awareness (SSA) capabilities.
The European Union Agency for the Space Programme is responsible for this project that seeks to
locate, organise, and track the orbit of space bodies, in a quest to safeguard European space
infrastructure from dangers such as collisions and planned attacks.?®* Several Member States in the
EU are contributing to EU SST with their sensors and tracking systems, with Italy being prominent
in this scheme. Telespazio, an affiliation between Leonardo and Thales, manages Centro Spaziale
del Fucino which is one of the most developed satellite control centers in Europe, being a crucial
part of the EU's infrastructure for space and offering Telemetry, Tracking, and Command services
that are critical for EU's satellite sovereignty.

With a prospect to the future, the aforementioned European Union Space Strategy for
Security and Defence, published during the Swedish Presidency of the Council of the EU on 10
March 2023, intends to indicate the actions necessary to increase the resilience and security of space
systems, and to identify measures to deter and respond to threats, including cyber threats.?®® The
document represents a unique development in the European space framework, considering that the
previous Space Strategy for Europe of 2016 did not specifically address security and defence
issues.?% It was therefore particularly anticipated due to its relevance for the future of the EU Space
Programme, especially in light of the protection of Galileo, now ready to evolve toward its second
generation, and in view of the new IRIS2 component previously analysed. The Strategy provides a
definition of the space domain, which also includes the cyber component and radiofrequency links,
in addition to the ground segment, launch segment, and user terminals. The document outlines the
space threat landscape, which includes both kinetic and non-kinetic threats, with a specific focus on
cyber threats, considered a particular vulnerability of space systems.

The Commission also foresees the development of an EU Space Law, which should be based
on the existing regulatory framework and aims to work with Member States to identify space
services and systems considered essential and crucial for the economic functioning of society and
for the security of national activities. The objective is to define and implement a common minimum
level of resilience for critical space services, and to develop coordinated national readiness and
resilience plans as well as emergency protocols. Another innovation announced in the Strategy

concerns the creation of an EU Space Information Sharing and Analysis Centre (ISAC), modelled
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on the United States system, with the support of EUSPA. This centre is intended to enable the
sharing of best practices and support measures, with the direct involvement of the industrial sector
as well as public entities.?” The document also dedicates a paragraph to the capabilities required to
ensure access to space and the resilience of systems both in orbit and on the ground, with particular
reference to “versatile and responsive launchers, space environment knowledge services, in-orbit
servicing, and a secure, independent cloud dedicated to space services. %% A central chapter of the
document concerns the shift from Space Situational Awareness (SSA) to Space Domain Awareness
(SDA), a concept closer to the operational approach of the armed forces of the United States and
NATO allies, aimed at detecting, identifying, characterizing, and attributing objects and threats in
orbit. The document also provides an interpretation of the mutual assistance clause (Article 42.7
TEU) with respect to space, setting a high level of ambition: “Any Member State may invoke the
mutual assistance clause enshrined in the EU Treaties [...] where a space threat or incident
amounts to an armed attack on its territory.’*%°

Lastly, the Strategy concludes with a section on partnerships: with the United Nations on
responsible behaviour in outer space; with the United States; with third countries such as Canada,
Norway, and Japan; and with NATO, based on the latest joint EU-NATO declaration on
cooperation of January 2023 in which space is identified as a domain in which cooperation should
be strengthened. 3%

An early and notable example of the EU approach in seeking to shape behaviour in outer
space was the proposed EU International Code of Conduct for Outer Space Activities, which,
despite ultimately failing to gain broad international support, represented one of the first serious
attempts to establish voluntary standards of responsible conduct in space. This initiative, and the
broader role of the EU in regional efforts to regulate space activities, will be examined in greater
detail in paragraph 2.3 of Chapter 3 when discussing regional and multilateral initiatives.3

Among the abovementioned legislative initiatives from the EU, the more concrete and recent
is the so called EU Space Act, which is a legislative proposal of the European Commission that
introduces a unified framework for space operations throughout the Union.*°? Launched on June 25,
2025, the plan seeks to increase the competitiveness of the EU space industry while ensuring safety,
resilience, and environmental sustainability. The current regulatory environment in Europe is

disjointed with 13 distinct national approaches making things more complicated and expensive for
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companies; therefore, by establishing a unified market for space activities, the EU Space Act will
facilitate the expansion and cross-border operations of businesses. The three main pillars form the
framework of the proposal are safety, resilience, and sustainability, with the Act that maintains
Europe's safe and unhindered access to space by introducing strong regulations for tracking space
objects and reducing space debris. Subsequently, it customizes cybersecurity regulations that will
guarantee business continuity and improve the defence of European space infrastructure.3®® Both
EU and non-EU firms offering space services in Europe will be subject to the new regulations, with
a new regulatory environment that will be ensured by scaling proportional requirements according
to the size and risk profile of the company. The legislative proposal is currently negotiated under
the ordinary legislative procedure by the European Parliament and the Council.>%*

Although the EU Space Act is the most sophisticated effort so far to create a comprehensive
regulatory framework for space activities within the EU, recent policy analysis has pointed out a
number of structural and conceptual issues that could potentially impact the long-term effectiveness
of the proposal. According to a recent study by the Istituto Affari Internazionali (IAl), the proposal
is grounded on a necessarily ambiguous legal basis, as it is apparently an internal market
harmonization instrument but contains substantive obligations on safety, resilience, and security
that are traditionally considered to be within the remit of national sovereignty.®®® The necessarily
ambiguous legal basis of the proposal reflects a deeper tension between economic integration and
security concerns in EU space governance. In regulating access to the European market on the basis
of common technical and resilience standards, the Space Act necessarily exercises a form of
indirect security governance, despite the lack of an explicit defence mandate. While this enables the
EU to circumvent political constraints that would apply to hard security competences, it also raises
questions about the scope of EU regulatory competence in a field where space infrastructure is
increasingly viewed as a form of critical national infrastructure.®® The 1Al analysis further
emphasizes the potential governance frictions emerging from the interaction between the Space Act
and the pre-existing multi-level architecture of European space governance. Specifically, there are
concerns about its compatibility with national space laws, the role of the European Space Agency as
a technically autonomous but intergovernmental organization, and the compatibility of EU-imposed
obligations with soft international norms developed under UN auspices, in particular in

COPUOS.? Rather than mitigating fragmentation, the Space Act may thus introduce an additional
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layer of regulation in an already complex governance setting. Finally, the Space Act deliberately
refrains from any explicit mention of military activities or weaponization, but it regulates
infrastructure that is inherently dual-use and increasingly integrated into security and defence
strategies. This strategic silence is consistent with the EU’s preference for behavioural and
resilience-oriented governance, but it also points to the persistence of a regulatory gap between
civilian space law and the strategic realities of modern space activities.3 In this respect, the Space
Act represents a major normative step forward, but one whose success will depend on careful
implementation, institutional coordination and its ability to interface coherently with national
security policies and international space governance frameworks.

In this context, Italy has turned out to be one of the Member States that is actively translating
the emerging EU regulatory logic into binding national legislation. In June 2025, the Italian
Parliament enacted a Space Economy Law, which is the first comprehensive national legislation
regulating space activities in the country. Although formally based on internal market regulation
and industrial policy, the law includes substantial provisions on the safety, resilience, sustainability,
and security of space activities, thus aligning national practice with the founding principles of the
proposed EU Space Act.>® The Italian Space Economy Law establishes an authorization regime for
space activities, enhances national registration and control of space objects, and imposes obligations
regarding debris mitigation, risk management, and the protection of critical space infrastructure.
Notably, the law applies not only to public entities but also to private actors, which is a reflection of
the growing importance of commercial space activities and the need to integrate them into a
coherent regulatory framework (see the following paragraph).3!® In this manner, the law translates
fundamental EU-level principles such as proportional regulation according to risk profiles, lifecycle
responsibility, and resilience requirements into practice well before the final adoption of a European
framework. From a governance perspective, this is a prime example of the EU space governance
trend of using indirect security regulation in the form of this domestic initiative. While the Italian
law does not contain any explicit references to military use or weaponization, it still regulates
infrastructures and services that are inherently dual-use and are deeply embedded in the national
security, civil protection and defence sectors; an approach consistent with the overall strategy of the
EU, as outlined in the Space Act proposal.®'! However, the Italian Space Economy Law also

demonstrates how Member States can act as normative intermediaries that can translate the EU’s
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strategic ambitions into enforceable domestic rules while maintaining flexibility in sectors that are
close to national security. This domestic regulatory consolidation is a crucial background context
for understanding the subsequent Italian stance in multilateral settings, where it has repeatedly used
space sustainability, debris mitigation, and responsible behaviour not only as technical issues, but
also as issues that have direct implications for international security and strategic stability. This
topic will be covered in paragraph 3 of Chapter I11.

In conclusion, the EU has positioned itself as a normative and infrastructural power in the
space domain, with Italy playing a key role enabling role through its industrial base, geostrategic
location, and diplomatic engagement. While it does not pursue space supremacy through
weaponization or deterrence, the EU’s emphasis on resilience, responsible behaviour and
multilateral governance are the means through which EU tries to shape the rules of the game in
outer space. In a world increasingly characterized by fragmentation and competition, the European

model offers a distinctive path forward, centred on rules, cooperation, and autonomy.

2. Private Actors: SpaceX and the Dilemma of Commercial Militarization

Besides States being the classical actors of space race and the militarization of it, the space
governance is becoming (and already is) increasingly crowded.?*2 A new level of complexity has
been brought about by the quick growth of private space initiatives and operations, which are
running with an increasing degree of autonomy, power, and competence.3!3 Their platforms are in
the contemporary context increasingly integrated, and occasionally essential, parts of contemporary
military operations, making them no longer on the periphery of security strategy.®!* This change is
explicitly acknowledged in the U.S. Department of Defense's 2024 Commercial Space Integration
Strategy, which highlights the fact that commercial providers are now incorporated into defence
infrastructures over the entire spectrum of conflict rather than only as subsidiary or supplemental
services.®™® The rise of private actors in the space domain is not the result of spontaneous market
dynamics or technological inevitability, but rather the outcome of deliberate political and

institutional decisions, particularly within the United States, that have reshaped the relationship
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between state institutions and commercial entities. This transformation has gradually elevated
private corporations to almost parastatal roles in the management and exploitation of outer space. A
major shift occurred in 2010 when the Obama administration reorganised NASA’s role in the
national space program and decided to begin funding private companies to carry NASA astronauts
into space. The goal of the controversial proposal was to set up a multiyear, multi-billion-dollar
initiative allowing private firms, including some start-ups, to compete to build and operate
spacecraft capable of transporting U.S. astronauts into orbit and eventually deeper into the solar
system. Thus, rather than carry out the construction, design and operation of its own spacecraft and
launch vehicles, NASA started relying on private companies for these jobs and buying services
from them, making space exploration increasingly dependent on private enterprise.'® During the
Trump administration, this trend worsened, especially with Executive Order 13914 in April 2020,
which officially allowed U.S. companies to extract and use space resources for commercial
purposes. It framed the change in strong terms, stating that from that moment Americans should
have the right to engage in commercial exploration, recovery, and use of resources in outer space.
In effect, this cleared the way for private companies to not merely explore space but to actually
claim and profit from what they find, marking a clear break from previous international efforts like
the Moon Agreement, and putting pressure on the long-standing non-appropriation principle laid
out in Article 11 of the Outer Space Treaty. However, this wasn’t simply a policy twist, it marked a
much bigger shift in how space is governed: private companies were no longer building rockets or
providing tech, they were increasingly performing functions traditionally exercised by States; they
became geopolitical players in their own right, merged into national strategies and the broader
machinery of state power.3!” This new configuration has led to what some scholars and analysts call
a form of “stellar capitalism,” in which corporations not only act on behalf of the State but, in some
respects, assume functions that were traditionally reserved for sovereign governments. As observed
in italian engineer Spagnulo work “Stellar Capitalism: How the New Space Race is Changing
Earth ”, the relationship between State and private actors is no longer defined by subordination, but
rather by a structural incorporation of the latter into national strategic objectives. As Spagnulo
noted, these private actors are becoming the State themselves, emphasizing how companies like

SpaceX, Blue Origin, and Palantir have come to occupy central roles in security, communication,
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and surveillance functions that were once exclusively governmental.3'® Particularly interesting is
how much Big Tech controls the space sector, as in 2025, 9 out of the 10 most valuable companies
on Wall Street, like Amazon, Microsoft, Nvidia, Meta, and Tesla, are either directly or indirectly
involved in space-related activities. The concentration of financial and technological power in a few
companies has led to new ways to control and influence the use of outer space, including satellite
internet projects, launch capabilities, Al-based surveillance systems, and cloud infrastructures for
space data.®!® This paradigm shift, however, has not occurred without significant environmental and
ethical concerns. Prime example of the destructive footprint of human activity in outer space and
Earth’s orbit is exemplified by the dominance of a single actor, Elon Musk, whose company
SpaceX owns over 8,500 of the 15,000 operational satellites currently in orbit. Such saturation
without precedents in the history has raised long-term sustainability and monopolization of orbits
concerns; or what Spagnulo named “Space Anthropocene”.®® Moreover, a long-standing
“throwaway culture” in satellite deployment has compounded the issue of space debris. For
decades, satellites were launched with no plan for deorbiting or disposal. As Spagnulo
provocatively noted, the practice was analogue to “buying a car, driving it until it runs out of fuel,
leaving it on the road, and buying a new one.” This approach has left thousands of defunct satellites
and millions of fragments in orbit, creating a dangerous environment for current and future
missions. 32! In response to growing concerns over debris, some operators, most notably SpaceX,
have adopted policies of planned atmospheric re-entry for their satellites. Nevertheless,
controversies remain about this practice. More precisely, as explained by aerospace engineers,
satellites burn upon re-entry release potentially harmful materials into the atmosphere, including
titanium tanks, silicon panels, hydrazine residues, and electronic components, all materials that if
burned in terrestrial environments would likely be subject to strict environmental regulations. This
scenario raise questions about the unregulated nature of orbital disposal practices and moreover, it
leads to further unknowns. With Starlink satellites re-entering Earth’s atmosphere at a rate of 4 to
10 per day, the long-term effects of their combustion, especially at molecular levels in the upper
atmosphere, remain largely unstudied. Some researchers have warned that the cumulative impact of
these daily re-entries over decades could lead to unexpected chemical combinations and
environmental consequences that are not yet understood.®?? Finally, the public narratives and

strategic visions of the major space entrepreneurs reveal a spectrum of motivations and ambitions.
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Elon Musk frequently promotes the idea of colonizing Mars, though some analysts see this as a
form of expedient designed to justify aggressive expansion strategies. Jeff Bezos, on the other hand,
has articulated a more grounded plan to move heavy industry into space to relieve Earth of its
environmental burden, an idea that some experts describe as more intellectually honest. Regardless
of their differences, both visions embody a profound shift in how the governance of space is
conceptualized, away from international cooperation and toward techno-corporate sovereignty.3%3
As one final warning, experts have pointed out that the traditional distinction between public and
private authority is increasingly blurred in the space sector. Figures such as Alex Karp, CEO of
Palantir, openly claim that the future of policymaking will belong not to elected representatives but
to “engineers of technology” who will shape the rules of the game. In this light, the rise of private
actors in outer space is not merely a matter of commercialization, it is a fundamental challenge to
democratic governance, international law, and the future of space as a global commons. 324

The rise in private or independent entities involved in space exploration leads to State-
centric solutions like the TCBMs, GGEs, and the new UN code to still be insufficient in order to
achieve inclusivity in future space governance.®?® When international space law was created, States
were the only operators in space and the Cold War was raging. The core treaties, like the 1967
Outer Space Treaty and the 1972 Liability Convention previously described, were not intended to
control the actions or obligations of private parties running dual-use systems in active conflict areas,
but rather to stop States from militarizing space.®?® More precisely, the treaty's articles clearly say
that States have the authority to control space operations but these provisions seem more and more
outdated as commercial space technology operators multiply and behave more independently of
governmental regulations.®” Many analysts argue whether the commercial assets supporting
military activities are to be seen as legitimate military targets, despite the fact that no international
treaty expressly addresses commercial space actors in combat.®?® This possibility raises the
unsettling potential that dual-use satellites could be legitimately attacked during a war, even if they
are mainly used for civilian purposes and may be offering vital, life-saving services. However, the

threat to commercial satellites does not stop here, as any spacecraft in orbit that is destroyed might
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spread the danger to satellites that are only for civilian use. The possibility of collisional escalating
events, a chain reaction of debris capable of taking down a significant portion of orbital
infrastructure, puts all space-based systems at risk if military forces start deliberately attacking
orbital assets, as Russia has threatened.®?® This issue raises ambiguity both from a legal and
strategic standpoint. According to a new CSIS analysis, U.S. and NATO messaging over the
repercussions of satellite assaults still lacks precise response thresholds, which weakens deterrent
and makes commercial suppliers unsure of the dangers they encounter.33° Whether an attack against
a U.S.-based satellite company qualify as an attack on the US, whether it could lead to NATO's
collective defence obligations, are all unanswered questions of extremely importance and relevance.
These legal uncertainties pose issues of accountability in addition to targeting and protection, an
ambiguity that is not only a regulatory oversight but also a strategic risk in an era where billion-
dollar space assets serve as the foundation of military operations.®** To answer this call, policy
recommendations from scholars are focused on developing a space commercial security framework:
a request for governments to develop a clear regulatory framework that defines rights,
responsibilities and protections of private actors in space. Mostly, in regulating this area, space
policy should be updated to do three action: clarify legal status and obligations; define
accountability in escalation scenarios; and encourage international coordination and industry
participation.3%2

In order to make vivid and clear the relevance and urgency of the aforementioned issue it’s
important to analyse some concrete and recent cases. Due to its crucial role in the conflict between
Russia and Ukraine, SpaceX's Starlink has come to represent a prime example. After Russia’s full-
scale invasion of Ukraine in February 2022, and following the disruption of traditional
infrastructure in the country, Starlink terminals were set up to preserve communications allowing
Ukrainian forces to safely communicate across disputed area, coordinate tactical actions, and fly
drones. This connectivity supported both civilian communications and military coordination but
also supported civilians, hospitals, schools, and critical services during widespread Russian strikes
on power and communication networks. By mid-2025, reports indicated more than 50,000 Starlink
terminals in operation supporting both civilian and defence communications across Ukraine.®33 A
turning point occurred in 2023, when Elon Musk reportedly restricted the service’s availability near

Crimea to prevent its use in a Ukrainian drone operation. He gave the justification that he did not
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want Starlink to take part in "a major act of war", however, the tactical environment on the
battlefield might have been directly changed by that private individual's action.®3* Musk stated that
Starlink had never been turned on in that area and that doing so would have amounted to direct
involvement in hostilities, generating Ukrainian officials to express frustration. Regardless of which
interpretation is technically right, the episode reveals that the actors themselves are explicitly aware
of the strategic issue and that a single business decision can either allow or restrict military activity
in a setting without established regulations. Musk's stance successfully expresses the idea that
neutrality is the absence of action. However, from Ukraine's point of view, refusing service a vital
tool for their operations amounted to picking a side.®*® This case highlights the ambiguity that
results when commercial parties running dual-use infrastructure get involved in a conflict, and when
considering possible future confrontations involving other states, like China, the strategic ambiguity
becomes even more severe. In fact, China's extensive integration into global supply chains, capital
markets and technology ecosystems would provide significantly more difficult problems for
commercial space providers than Russia, which has little economic and technological ties to
Western commercial entities.®*® Still, repercussions of the Russian invasion were evident when the
consequences of 2022 Russia’s cyberattack extended beyond the country's armed forces, with the
hack causing weeks of internet outages for tens of thousands of consumers in other European
nations. These situations represent a significant change in the location of strategic authority as well
as in the technology at play, with the commercial providers of today that run enormous worldwide
constellations and frequently make real-time service-level choices regarding the deployment, denial,
or modification of their capabilities. Whether motivated by business interests, moral considerations,
or the judgment of individual leaders, these choices have the power to significantly influence
military outcomes during times of crisis, like state policy.3’

Even more recently, during January 2026 substantial protests in Iran, as reported by the
BBC, Starlink has allegedly waived monthly subscription payments for users inside Iran after its
government shut down the internet last Thursday, cutting off millions of people from their families,
livelihoods and access to information, during a deadly crackdown on protests. The satellite
technology has thus become a vital communications lifeline for some of those in the country trying
to tell the outside world what has been happening on the ground in recent days. The satellite

technology provides internet to tens of thousands of people in Iran, despite the fact it is illegal there,
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however, since the internet was shut down, it has become one of the last, if not the last, remaining

channels for Iranians to communicate with the outside world, hence its importance.3®

3. The Militarization of Space

3.1 Space Drones (X-37B) and their Legal Status

The growing militarization of outer space has brought new platforms that put existing legal
categories under international space law to the test, together with ASAT’s system already described
and analysed before. Among these, the United States’ X-37B Orbital Test Vehicle (OTV) is one of
the most representative and controversial systems. Because of its autonomous flight, reusability,
and long orbital life, the X-37B has been nicknamed a “space drone.” However, the X-37B is much
more than a space drone or a military system, as it represents a system that crosses the boundaries
between a space vehicle, a military system and a space weapon.®*® While it was originally
developed by NASA, the project was given to the Department of Defence in the middle 2000s and
changed into a classified military programme. The spacecraft is launched vertically on conventional
rockets and lands horizontally like an airplane, which enables it to be recovered, refurbished, and
reused. The missions of the spacecraft have shown an unprecedented level of endurance, remaining
in orbit for more than 700 days, while the goals are not publicly disclosed.3*® Furthermore, designed
for the Air Force by United Launch Alliance, as a joint venture between Boeing and Lockheed
Martin, the covertly launched X-37B is 9 meters long, 15 meters wide, and powered by solar panels.
Prior to the shuttle's most recent launch in May 2020, the Pentagon declared that it will use the
shuttle for a number of scientific studies, with verifying the behaviour of specific materials in space
and the potential for transforming solar radiation into radio-electric energy that were the official
goals. It is reasonable to presume, though, that this mission was largely military in nature.3*
Strategically speaking, the X-37B is generally regarded as a technology demonstrator for various
advanced space technologies, such as autonomous orbital manoeuvres, thermal protection systems,
and the evaluation of experimental space payloads in the space environment. However, the X-37B’s
secrecy and manoeuvrability have raised concerns among other space-capable nations, namely

Russia and China, who have described the system as a potential weapon or component of future
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space-based strike or counter-space capabilities. These concerns are not simply for public
consumption: the X-37B’s ability to change its orbit, deploy and/or retrieve space payloads, and
return them to Earth has raised questions about its potential military uses, such as intelligence
gathering, orbital inspection, or even anti-satellite (ASAT) operations.*? Legally, the X-37B falls
into a regime of law that was never intended to foresee the existence of such systems. As outlined in
Chapter I in paragraph 3,%* the general guidelines for space activities set by space law core treaties
and agreements, such as the use of outer space for peaceful purposes, the prohibition of national
appropriation, and the prohibition of any kind of weapons of mass destruction in orbit around the
Earth, are no longer sufficient to regulate modern space activity. As a result, for instance, there are
no ban for conventional weapons in space, nor regulation for the utilization of reusable military
space vehicles or autonomous orbiters. This means that the X-37B falls into a kind of legal gap,
since it does not seem to contravene any specific provision of international law, but at the same time
reveals the weakness of a legal system based on Cold War thinking.®** The dual-use of the X-37B
of course further complicates its legal assessment, as analysed in chapter 1 para.3 in talking about
this type of technologies. Russia and China have repeatedly pointed to the X-37B as evidence of
U.S. intentions to dominate the space domain, using it rhetorically to justify their own counterspace
programs. From this perspective, the X-37B does not merely raise legal questions in isolation, but
becomes a catalyst for strategic competition and norm erosion in space governance. In doctrinal
terms, the X-37B challenges the traditional distinction between “space objects” and “weapons.” The
OST and subsequent treaties regulate objects placed in outer space without providing a functional or
purpose-based classification. As a result, an autonomous spaceplane capable of maneuvering,
deploying payloads, and returning to Earth is treated no differently, legally, from a passive satellite.
This formal equivalence masks substantial differences in capability and risk.3#

In conclusion, the X-37B is a manifestation of the widening divide between technological
innovation and legal governance in outer space. Although it falls within the permissive framework
of the current international space law, it also erodes the normative framework of the same regime
by promoting opacity, strategic ambiguity, and mistrust among space-faring nations. The legal
status of the X-37B, therefore, is less about formal compliance and more about systemic adequacy.
The X-37B is legal because the current legal framework is too vague to deal with modern military

space technology. As space becomes a more contested environment, the X-37B is a reminder that it
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is high time to rethink the legal and institutional framework of security, transparency, and

accountability in outer space.

3.2 Golden (Iron) Dome for America

President Donald Trump issued an Executive Order (EO) titled "An Iron Dome for America"
on January 27, 2025. "Deploying and maintaining a next-generation missile defence shield" is the
EO's stated purpose, according to which the Secretary of Defence was also required to submit an
architecture, capability requirements, and implementation plan for the “Development and
deployment of proliferated space-based interceptors capable of boost-phase intercept” within sixty
days. The Missile Defence Agency (MDA) issued a Request for Information (RFI) four days later,
asking industry to respond by February 28, 2025. The RFI included information on capabilities that
could be demonstrated or delivered by four milestone dates: December 31, 2026, 2028, 2030, and
"beyond" December 31, 2030.34¢ On February 6, 2025, Senators Dan Sullivan (R-Alaska) and
Kevin Cramer (R-North Dakota) introduced the Increasing Response Options and Deterrence of
Missile Engagements (IRON DOME) Act, which included "$900 million to research and develop
space-based missile defence" in support of this EOQ.34” The reason why this EO is included and
discussed in this chapter is because it may offer an on-orbit strike capability against other satellites,
even if it requires space-based interceptors (SBIs) for boost phase intercept of ballistic missiles.
According to reports, Secretary of Defence Pete Hegseth published an undated "strategic guidance™
outlining the goal for developing both kinetic and non-kinetic SBIs as part of the missile shield
outlined in the EO.3*® The initiative was renamed "Golden (Iron) Dome for America" before the end
of February 2025.

The move to develop space-based missile defence systems represents a major development
in the strategic policies of the United States. Nevertheless, the development of interceptors in space
is not a novel idea, as the Strategic Defence Initiative, proposed by President Reagan in the 1983,

had already considered such concepts. In this sense, the 2025 Executive Order represents a new
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commitment to developing such ideas in response to modern threats. The tone of the EO,
particularly the focus on "boost-phase intercept” reflects a strategy to destroy intercontinental
ballistic missiles (ICBMs) at their most vulnerable stage shortly after launch. Space-based
interceptors have several advantages over ground-based interceptors in this respect.>*® Clearly
deploying such capability does not come without critics and complications that are both legal and
strategic; similarly to what already seen so far about the ambiguity and legal vacuum of current
space law for what concerns conventional weapons or Kinetic interceptor. As a result, space-based
missile defence systems occupy a grey area in international law, raising concerns among other
spacefaring States about the erosion of the norm of non-weaponization of outer space.**® From a
strategic perspective, the emergence of SBIs could completely change the dynamics of deterrence.
Although supporters of the Golden Dome believe that the development of such a system would
improve the security of the nation and its allies by providing a layered defence against hypersonic
and ballistic missiles, others believe that it could lead to strategic instability. This is because
adversaries could be forced to develop more advanced missiles, such as governable re-entry
vehicles.®! In addition, the application of SBIs with kinetic abilities could potentially be part of the
problem of orbital debris in the event of intercepting a target in low Earth orbit (LEO), which could
have disastrous consequences for civilian satellites in that region. As of 2025, the United States
claims that its missile defence programs are strictly for defensive purposes and do not contravene
international law. Nevertheless, some critics have argued that the development of these systems
could lead to an arms race in space, especially with countries such as China and Russia, which have
been pursuing their own advanced counter-space programs. In this regard, on May 15, 2025, the
two nations issued a much more structured and legally defined joint declaration, which was
formally submitted to the UN Secretary-General and Security Council as document S/2025/310.
Although reaffirming the basic principles of sovereignty and non-intervention, the 2025 joint
declaration took a step further in defining their vision for the future of international security, arms
control, and space governance. They rejected the “rules-based order” advocated by the West,
condemned the use of human rights and sanctions, called for the expansion of the Security Council
with the veto power of permanent members retained, and promoted reformist platforms such as
BRICS, the Shanghai Cooperation Organization (SCO), and the G20. However, the real novelty
about his declaration was its explicit condemnation of the United States’ "Golden (Iron) Dome for

America" initiative, described as a direct threat to global strategic stability. Moscow and Beijing
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accused Washington of decoupling offensive and defensive systems, thereby violating the principle
of strategic balance.®%? More critically, they denounce the growing militarization of outer space and
reiterate their opposition to the deployment of any kind of weapons in orbit. The document renews
support for the negotiation of a legally binding international treaty to prevent the placement of
weapons in outer space, referring to the draft Treaty on the Prevention of the Placement of Weapons
in Outer Space (PPWT) initially tabled in 2008 and revised in 2014 by China and Russia and
described before in chapter 1.3 The strategic relevance of the Golden (Iron) Dome for America
was underscored by President Donald Trump in a very recent and highly controversial episode
concerning Greenland. In January, Trump openly reiterated his long-standing ambition to secure
control over Greenland, through economic means or, hypothetically, even military force, explicitly
linking this objective to U.S. missile defence priorities. As reported by ANSA, the President stated
that “Greenland is crucial for the Golden Dome that we are building ”. This remark is revealing not
only for its political provocation, but also for what it discloses about the geostrategic logic
underpinning the Golden Dome initiative.3>*

In conclusion, while the Golden Dome initiative reflects a strategic vision rooted in
deterrence and technological superiority, it also renews long-standing debates over the legitimacy
and consequences of placing weapons in orbit. As the project moves from policy announcement to
technical development, the broader implications for space governance, strategic stability, and

multilateral diplomacy will require careful and ongoing assessment.

3.3 Orbital Cyberwarfare

Among the unconventional weapons discussed so far that are contributing to the
militarization of outer space, cyber operations undoubtedly stand out as one the most pressing and
immediate threats requiring regulatory attention. In this context, orbital cyberwarfare refers to cyber
operations that target the digital infrastructure of space systems, including satellites, ground
stations, and their associated networks, where the impact crosses the boundary between traditional

cyberspace and outer space operations. Such operations involve actions intended to disrupt,

352 UN General Assembly and Security Council. Letter dated 15 May 2025 from the Permanent Representatives of
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2014.
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degrade, deny, or manipulate the command, control, and data links that enable satellite functions.
In scholarly and policy literature, a “cyberattack” can be understood as an operation utilizing
information technology to infiltrate or disrupt computer systems, including communications and
control systems critical to space assets.®*® This domain has become a frontline of modern conflict
because satellites are no longer isolated technological outposts but deeply integrated parts of global
communications, navigation, and defence networks. What is important is that orbital cyberwarfare
must be understood not merely as hacking ground computers but as operations that affect the
functioning of space based networks directly or indirectly through their cyber-connected elements,
actions utterly different from physical attacks, such as anti-satellite (ASAT) weapon strikes, as they
operate through software or network exploitation rather than kinetic force and they can range from
denial of service and malware insertion to control-system compromise.3*® Because satellite systems
involve a mix of space-based hardware and Earth-based control infrastructure interconnected via
cyberspace, cyber warfare against space assets blurs traditional borders between domains: an attack
on a ground station can have direct impacts on assets in orbit, effectively transforming a cyber
operation into an orbital effect. Furthermore, the cyber and space domains are deeply interwoven:
almost all modern satellite systems depend on software, data links, and orbital control systems that
are managed via terrestrial networks. This interconnectedness creates a vulnerability: as scholars
have noted, the convergence of outer space and cyber operations has heightened risks for space
infrastructure because their cyber vulnerabilities now have out-of-this-world consequences.®” A
clear example is the already mentioned event that occurred on 24 February 2022, coinciding with
the Russian invasion of Ukraine, when a cyberattack targeted Viasat’s KA-SAT satellite broadband
infrastructure. Investigations indicate that a Russian malware, later analysed as a destructive strain
dubbed “AcidRain”, disabled tens of thousands of satellite broadband modems connected to the
network, effectively cutting off critical communications across Ukraine and parts of Europe.®*® This
attack did not physically destroy satellites in orbit, but by corrupting the ground-connected
components of the satellite network it caused considerable functional loss of the system, illustrating
how cyber operations can have space-domain consequences. Additionally, reports in 2023

suggested efforts by Russian or affiliated groups to interfere with Starlink communications used by
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Ukrainian forces to replace their damaged satellites system, marking how cyber tools are now a
component of broader space operational contests.3°

The current international legal framework only partially and indirectly deals with cyber
operations that affect space, which leaves a lot of room for regulation when it comes to what is
becoming known as orbital cyberwarfare. The Outer Space treaty, even if admittedly declares that
States must carry out their activities in outer space "with due regard to the corresponding interests
of all other States Parties” and must consult if any activity might cause “potentially harmful
interference”, and this provision is often interpreted including cyberwarfare, nevertheless does not
have a clear definition, thresholds, or way to enforce cyber interference. Moreover, the OST was
written before digital threats came about and was not meant to cover cyber operations.®® The
Budapest Convention on Cybercrime of 2001 is the most important multilateral agreement outside
of space law that deals with bad behaviour in cyberspace. However, it only works to make domestic
criminal law more consistent and make it easier for countries to work together to investigate and
prosecute cybercrime. It does not set rules for cyber operations between countries or for cyber
activities that target space-based infrastructure.®! Lastly, the Tallinn Manual process, which was
made by independent experts, is the most advanced non-binding effort to explain how current
international law applies to cyber operations, even those that could have an impact on satellites and
space systems. The next version of the Tallinn Manual, 3.0, will include new technological and
strategic developments; however, it serves mainly as a tool for interpretation rather than a final legal
authority, as it has no binding force.3®? The absence of a specific lex specialis that governs cyber
operations in space reflects a concept so far reiterated many times: international law is not keeping

up with how quickly technology is changing.

39 Ivi p. 80
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CHAPTER 11l

THE UN AND SPACE SECURITY: BETWEEN PARALYSIS AND REFORM

1. The Fragmented UN Architecture for Space Security

1.1 First Committee and the Evolution of the PAROS Agenda

This section takes a practice-based analytical perspective on the Prevention of an Arms Race
in Outer Space (PAROS) issue in the United Nations disarmament system. Instead of providing a
historical account of PAROS resolutions or analysing the development of space security debates
over several decades, the focus will be on a critical and contemporary institutional phase, namely
the 2024-2025 cycle. Methodologically, this section is based on primary diplomatic documentation
gathered during the author’s internship at the Permanent Mission of Italy to the United Nations in
New York. This documentation includes internal reporting, personal observation of negotiations,
and coordination meetings related to the First Committee, the Open-Ended Working Group
(OEWG) on PAROS, %¢2 and other relevant forums. Substantively, the institutional phase under
consideration is one of increased institutional tension and cautious consolidation, during which time
long-standing structural divisions within the UN system were exposed.

The First Committee, as discussed in Chapter I, holds a unique place in the UN system; it is
not a body that negotiates legally binding outcomes, but it is the primary political platform for the
formulation, contestation, and gradual hardening of norms in the area of disarmament and
international security.®** In the specific context of PAROS, the First Committee has traditionally
been a forum for agenda-setting and political indicator rather than a platform for the achievement of
legally binding outcomes, which is not automatically a deficiency but a function that shapes the
dynamics of the debate, the language of resolution, and the relationship with parallel negotiations.
Consequently, the resulting analysis considers the First Committee not as an isolated entity but as
an integral component of a broader context of intergovernmental relations. A significant amount of
attention is paid to the relationship between the First Committee and the OEWG on PAROS, which

was set up by General Assembly Decision 79/512, as well as the political and procedural dynamics

363 United Nations General Assembly, Open-ended Working Group on Reducing Space Threats through Norms, Rules
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that came up during the first substantive sessions of the OEWG in April and July 2025.3% The
section seeks to illustrate how the interplay of procedural politics, institutional design and
geopolitical location contributed, cumulatively, to the course of the PAROS agenda during this
period, which was simultaneously limited in terms of outcomes and rich in terms of implications.
By the time the General Assembly adopted Decision 79/512, the UN system had witnessed
an increasing number of fragmented discussions on space security. There were several parallel
processes that coexisted, which covered common issues but were governed by different mandates,
procedures, and politics: a manifestation of the disagreements among Member States on the issues
of space threats and how they should be regulated. Primarily, there were two approaches that had
developed over time. On the one hand, a number of States, led by the Russian Federation and, on
occasion, China, continued to call for the negotiation of a legally binding instrument banning the
placement of weapons in outer space; an approach based on the perceived inadequacy of existing
legal frameworks and tended to view the challenge of space security largely through the lens of
weaponization and strategic stability. On the other hand, a number of Western and like-minded
States®®® called for a more gradual approach, based on transparency and confidence-building
measures, norms, rules, and principles of responsible behaviour. This second method was informed
by the view that the pace of technological change, dual-use technologies, and the problem of
verification made comprehensive treaty-based solutions impracticable and potentially
counterproductive in the short to medium term. The establishment of two separate OEWGSs during
the seventy-eighth session of the General Assembly mirrored this normative divide, however, their
parallel existence soon revealed significant limitations, with neither group that could get past
procedural discussions, and became increasingly involved in broader geopolitical tensions. In this
case, Decision 79/512 was a deliberate effort to make the institutional landscape more logical by
merging the two OEWGs into one forum that was supposed to deal with PAROS "in all its aspects"
for four years. The political relevance of this decision arises not only from what it states, but also
from the fact that most Member States supported it: an almost unanimous approval for this decision
demonstrated in fact that the Member States were in agreement on the fragmentation of institutions

undermining the credibility and effectiveness of the UN in space security. At the same time, the

365 United Nations General Assembly, Decision 79/512, Prevention of an Arms Race in Outer Space, adopted by the
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weak wording of the mandate reflected the weakness of the compromise. The decision postponed
the resolution of substantive differences by not making a clear distinction between legally binding
instruments and behavioural standards, instead, these differences were incorporated into the new
OEWG. The first real meeting of the unified OEWG took place in April 2025 and it was a rapid and
useful test of the institutional compromise that was made in Decision 79/512. Expectations for the
session were already low because of the contentious history of PAROS negotiations, but the level of
procedural obstruction that happened was even worse than what was expected according to multiple
delegations. From the opening of the session, in fact, the Russian Federation challenged the
proposed agenda circulated by the Chair, contesting both its wording and its interpretation of the
OEWG’s mandate. At issue was not merely the phrasing of agenda items, but the broader question
of how the mandate conferred by the General Assembly should be operationalized. The Chair’s
draft agenda closely mirrored the language of Decision 79/512, referring to the formulation of
recommendations on the prevention of an arms race in outer space in all its aspects. This
formulation was supported by a broad cross-regional majority, including Italy and other EU and
WEOG members, who viewed it as a faithful and balanced reflection of the General Assembly’s
intent. The Russian delegation, however, argued that the language implicitly privileged the
behavioural approach associated with norms of responsible conduct, thereby prejudging the
outcome of the discussions. The debate that followed emphasized the importance of procedural
norms in determining substantive results. According to the consensus rule that applied to the
OEWG’s proceedings, the objection of one delegation was enough to prevent the adoption of the
agenda: this procedural arrangement made the agenda-setting process a political battleground where
any objection could serve as a veto. Subsequently, informal consultations were held among a
restricted group of delegations in an attempt to reach a compromise. These consultations resulted in
a heavily negotiated formulation that removed explicit references to “responsible behaviour” and
avoided mention of specific General Assembly resolutions, reflecting significant concessions by
States advocating a norms-based approach. However, even this compromise proved inadequate.
After all, the Russian Federation demanded the definition of a detailed programme of work that
would encompass the whole four-year mandate of the OEWG, in addition to very restrictive
modalities of participation by observers, especially with regard to the European Union, as a
condition for its approval of the agenda. This meant that instead of adopting an agenda, a
renegotiation of the operational framework of the Group was being pursued, with the end result that
was a procedural deadlock, where the agenda was not adopted and no debate could follow. The
April session showed that consensus-based decision-making, which is meant to make sure everyone

is included and the process is fair, can be used to block progress in situations where politics is
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extremely relevant. The episode also showed how diplomatically isolated Russia is when it comes
to procedural issues. Other than a few delegations that showed limited and cautious support, the
Russian position did not collect a significant support. This situation led to talks within EU and
WEOG coordination groups about whether consensus rules for procedural decisions could last, even
though there were no immediate institutional remedies.

The second substantive session of the OEWG, which took place in July 2025, constituted a
partial break with the deadlock of April. Although once again the level of expectation was low, the
sustained diplomatic efforts of the Chair and a coalition of States eventually resulted in the
achievement of a consensus on a comprehensive programme of work for all four sessions of the
OEWG. This achievement necessitated the Russian Federation to abandon its demand for the
codification of restrictive rules of observer participation in order to enable the Group to proceed
without revising its mandate. The approval of the programme of work constituted a significant
procedural breakthrough: for the first time since the establishment of the unified OEWG, States
were able to engage in substantive discussions on the prevention of an arms race in outer space. As
a result, the debate that followed revealed a notable degree of convergence on the diagnosis of
challenges facing space security, even as deep divergences persisted regarding appropriate
regulatory responses. Delegations continued to emphasize how modern societies are becoming more
and more reliant on space-based systems for basic civilian needs like telecommunications,
navigation, meteorology, disaster response, and climate monitoring. Space assets were portrayed as
essential facilitators of sustainable development and human security, highlighting the systemic
repercussions that disturbances in outer space could produce. This helped to create a common
understanding of space security that went beyond the military definition. Within this general
agreement on the relevance of space systems, some types of threats were identified as the focal
points of discussion, particularly, the possible use of weapons in space and the use of force against
space assets were seen as threats that might disrupt the global strategic balance. Destructive direct-
ascent anti-satellite (DA-ASAT) tests received special attention due to their production of long-
lasting debris fields that pose risks to all space actors.®®” The delegations also pointed to the risk of
cascading effects of collisions, which is exacerbated by the growing number of satellites in orbit
and the rise of giant commercial constellations. These issues were directly connected to the topic of
sustainability and access to orbital zones, especially for countries that are developing their space
capabilities. The discussion, therefore, connected traditional security considerations with broader
issues of equity and inclusiveness in the use of outer space. The July debate additionally discussed

extensively non-kinetic and hybrid risks, in addition to kinetic threats. Cyber-attacks on space

367 See. Chapter 1 para 3 and also Chapter 2 para 1.1
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systems were considered to be particularly destabilizing for their ambiguity, reversibility and
difficulty of attribution, and many delegations made it clear that cyber-attacks on satellites or
related ground infrastructure, even if they don't involve the use of force, could still disrupt
important civilian services and damage trust between States. The integrated study of capabilities,
intentions, and actions across the space, electromagnetic, and cyber domains became a common
analytical framework. Notably, the July session was characterized by the absence of explicit
accusations by the Russian Federation regarding the use of commercial satellite systems in the
context of the war in Ukraine, a theme that had featured prominently in earlier debates. By contrast,
Iran strongly condemned the military use of satellite capabilities in recent regional conflicts,
illustrating how discussions on space security continue to intersect with broader geopolitical
disputes. The debate on the legal aspect of space security again emphasized the importance of
existing legal instruments, especially the Outer Space Treaty of 1967, as the foundation of the
international legal system applicable to outer space activities. However, the need for non-binding
instruments to fill the regulatory gaps was also recognized as part of the evolutionary nature of
space law. Soft-law instruments were often described as useful approaches that could improve
transparency, predictability, and mutual confidence in the short term, and as part of the process of
codification. Measures such as pre-launch notifications, data-sharing arrangements, codes of
conduct for proximity operations, cooperative inspections, and consultations on space traffic
management were cited as concrete examples of confidence-building practices with immediate risk-
reduction potential. In this context, the political commitments undertaken by a large number of
States to refrain from conducting destructive ASAT tests, as reflected in General Assembly
resolution 77/41(2022), were repeatedly identified as a particularly promising development.36®
Many delegations described these commitments as an “antechamber” to a future legally binding
agreement, given the relative clarity of definitions and attribution mechanisms involved. In contrast,
the Russian Federation and China repeated their criticism of soft-law approaches, saying that non-
binding rules could hide subjective judgments and allow destabilizing capabilities to keep growing.
Both delegations once again called for a legally binding treaty to be negotiated and once again
suggested the PPWT as a starting point for talks.®®® While acknowledging claims regarding the
proposal’s evolutionary nature, many Western and like-minded States maintained their reservations,
pointing to persistent deficiencies in definitions and verification provisions, as well as concerns
regarding the adaptability of rigid treaty frameworks in a rapidly changing technological

environment.
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The developments observed during the 2024—2025 cycle underscore an evolving division of
labour within the UN system. With the establishment of the unified OEWG, the First Committee
has, at least temporarily, left and passed the centre stage of substantive negotiation on PAROS,
assuming instead a more indirect yet still significant role. It remains the primary forum in which
political support for competing approaches is mobilized, tested, and defined through recurring
resolutions and debates. Looking ahead, the expectations regarding the outcome of transformative
change are moderated, as the experience of procedural frustration and a lack of substantive
convergence indicates that gradual rather than comprehensive progress is likely in the PAROS area.
However, the achievement of a multi-year programme of work represents a procedural stability that
was lacking in previous rounds. In this regard, the First Committee is likely to continue to serve as a
political indicator reflecting both the persistence of structural differences and the growing

convergence of views regarding particular risk reduction actions.

1.2 UNOOSA: Potential vs. Bureaucratic Limits

The United Nations Office for Outer Space Affairs (UNOOSA) has a difficult task when it
comes to governing outer space within the framework of the United Nations.3’® On one side, the
Office is the UN's institutional embodiment of its normative and cooperative framework for the
peaceful use of outer space, a framework based on technical expertise, institutional continuity, and a
universal mandate;*’* on the other hand, its operational capabilities are necessarily circumscribed by
institutional limitations, resource constraints, and a deliberately non-military mandate. This
complex of potential and limitation has become increasingly pertinent as outer space activities have
evolved from a scientific and developmental domain to a contested and strategically sensitive
one.32 UNOOSA's mission is primarily derived from General Assembly resolutions assigning it
responsibility to promote international cooperation for the peaceful exploration and use of outer
space and to support intergovernmental processes for space governance, especially the Committee
on the Peaceful Uses of Outer Space (COPUOS).2”® In contrast to organizations within the UN
disarmament framework, UNOOSA was never intended to be an institution that addresses security
challenges or arms control issues in outer space, an institutional choice grounded in a fundamental

normative decision: the governance of peaceful space activities and the regulation of
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military/security-related activities should be separated, at least at the level of organizations. Rather,
it works as a secretariat emphasizing inclusivity, technical cooperation, and norm development
through consensus-based processes.®’* Institutionally, UNOOSA has a number of structural
advantages that make it a potentially key player in the current governance of space. First, it is a
permanent secretariat that has built up technical knowledge and institutional memory over time,
which is relevant since, as a contrast to UNOOSA, expert groups or working groups are ad hoc and
temporarily. This assumes even more importance in a field that is characterized by rapid
technological change and growing complexity.®”® Second, UNOOSA’s universalist orientation
enhances its legitimacy among developing and emerging space actors. Through technical assistance
programmes and policy-oriented training, the Office plays a key role in enabling non-space-faring
States to participate meaningfully in global space governance.?”® Moreover, the Office has shown
the capacity to adjust its agenda to the evolving nature of governance challenges, with matters such
as the sustainability of outer space activities, space traffic management, debris mitigation, and lunar
activities that have increasingly become prominent in the COPUOS agenda, often with strong
support from the secretariat. All these issues, while being strictly defined within the domain of
peaceful uses, increasingly interrelate with issues of security, stability, and risk prevention.*”” In
this sense, the involvement of UNOOSA in these matters demonstrate the latent potential of the
Office as a norm entrepreneur.®’®

Nevertheless, despite these strengths, the ability of UNOOSA to shape the governance of
space security is structurally and bureaucratically limited in several ways. First and foremost, there
is a lack of resources, as a smaller office within the UN Secretariat, UNOOSA is constrained by
very tight budgets that do not allow it to do much more than it is currently doing.®”® This problem
has been exacerbated by the liquidity problems that the United Nations is currently facing, which
have had a direct impact on the length and frequency of intergovernmental meetings that the Office
has been able to support.® The implications of resource constraints on governance outcomes are
extremely concrete: less time spent in meetings, fewer staff members, and voluntary contribution of

time and resources could result in slowing down the pace of decision-making and limiting the
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agenda of discussions. Additionally, the reliance on extra-budgetary resources could have an
indirect effect on agenda priorities, where issues that are more in line with contributor interests
could be given priority while limiting discussions on more politically sensitive issues. In a field as
contentious as space security, such an effect could be detrimental to addressing the asymmetries. 38
Beyond material constraints, UNOOSA’s bureaucratic positioning within the UN system imposes
additional limits. The Office’s mandate explicitly emphasizes peaceful uses, thereby circumscribing
its engagement with issues related to weaponization, military doctrines, or counter-space
capabilities.®? While this separation historically reflected an effort to separate civilian cooperation
from geopolitical rivalry, it increasingly appears misaligned with contemporary realities, where the
distinction between civilian and military space activities has become less distinct due to the dual-
use nature of most space technologies.®® Consequently, the institutional split between UNOOSA
and the UN disarmament machinery has major implications for the coherence of space governance.
Although the First Committee and the OEWG on PAROS examine space security from a
disarmament and arms control point of view, UNOOSA and COPUOS concentrate on the technical,
legal, and cooperative aspects of space activities, a division of labour that may, in theory, be
complementary, but in practice it often leads to parallel debates that not sufficiently converge
properly.3®* As a prime example, technical insights generated within COPUQS, particularly on
debris mitigation, proximity operations, and space situational awareness, are not systematically
integrated into disarmament negotiations, despite their clear relevance to strategic stability and risk
reduction.®® This institutional disconnection limits the UN system’s ability to address space
security in a comprehensive manner, reinforcing functional separation rather than integrated
governance.*¥ UNOOSA has also showed institutional caution in engaging with explicitly security-
focused language, reflecting both mandate limitations and political sensitivities among Member
States.®®” Again here there is a double effect, while such caution preserves the Office’s neutrality
and legitimacy, it further restricts its capacity to contribute meaningfully to debates on the
prevention of an arms race in outer space, debates that increasingly require technical expertise of
the kind UNOOSA possesses. Furthermore, as for the COPUOS which will be analysed in the

following chapter, UNOOSA primarily role is facilitative rather than regulatory, hence consensus-
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building oriented rather than enforcement. If under a perspective this reinforces its legitimacy as a
mediator, at the same time limits its responsiveness to emerging security risks. In conclusion, the
gap between normative aspiration and operational enforcement constitutes a structural feature of
UNOOSA’s engagement with space governance. 388

The analysis of UNOOSA’s role reveals neither institutional failure nor irrelevance, but
rather a condition of structural inefficiency. The Office remains an indispensable component of the
UN space governance ecosystem, particularly in capacity-building, norm diffusion, and technical
coordination, where its universalist orientation and accumulated expertise provide a foundation for
inclusive and cooperative governance.®® However, the increasing security-based approach of outer
space exposes the limits of an institutional model based on a strict separation between peaceful uses
and security concerns. UNOOSA’s potential contribution to the prevention of an arms race in outer
space is therefore contingent not only on resource availability, but also on Member States’
willingness to reconceptualise the relationship between technical governance and security
regulation. Until such a redefinition occurs, UNOOSA is likely to remain an essential yet limited
actor: central to the rhetoric of cooperative space governance, but marginal to the hard politics of

space security.3%

1.3 The Formal Role of COPUQOS

UNOOSA’s most visible governance output materializes through its support to COPUQS.3%!
The Committee on the Peaceful Uses of Outer Space (COPUOS) remains the main institutional
forum for governing civilian space activities, however, its relevance to modern space security issues
is more about what it is unable to do rather than what it can do. In functional terms, the Committee
addresses safety and sustainability risks arising from the routine operation of space activities, such
as congestion, debris, and coordination, whereas UN disarmament processes focus on security and
strategic risks linked to the use of force, counter-space capabilities, escalation dynamics, and
deterrence. However, as outer space becomes increasingly contested, this functional separation also
reveals important limits in COPUOS’s capacity to respond to security-driven behaviour. In this
context, COPUOS occupies a position of formal authority without obviously once again coercive

power, producing norms that are procedurally legitimate yet substantively limited in their capacity
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to address security-driven behaviour.3%? This tension does not arise from institutional malfunction,
but from deliberate design choices inherent in COPUOS’s mandate, working methods, and
relationship with the broader UN security architecture, and as space becomes increasingly
contested, these structural features raise critical questions about the suitability of a governance
model centred on consensus-based soft law for managing risks associated with weaponization,
counter-space capabilities, and escalation dynamics. Admittedly, COPUQOS enjoys unparalleled
formal centrality within the UN system on matters relating to outer space, where it is the only
standing intergovernmental body with universal participation dedicated exclusively to space
activities, and it serves as the primary channel through which space-related norms are articulated
and transmitted to the General Assembly.3%® This formal status, however, coexists with a form of
functional marginality when it comes to practicality on space security. In fact, by mandate,
COPUOS is excluded from questions of arms control and military strategy, its agenda is framed
around peaceful uses, scientific cooperation, and technical coordination, deliberately excluding
explicit consideration of coercive or hostile acts in outer space.** While this separation historically
contributed to depoliticizing early space cooperation, it now limits the Committee’s capacity to
engage with the most destabilizing dynamics of the contemporary space environment. Activities
such as anti-satellite testing, close-proximity operations with military intent, and cyber interference
with space systems fall largely outside COPUOS’s formal concern, even though they directly affect
the safety and sustainability of outer space. In light of this, COPUQOS's authority is mostly ethical
rather than legal: it can explain what responsible behaviour looks like and facilitate
the communication among States and delegations but it does not have the power to inspect for
compliance, determine responsibility, or respond to violations. This structural limitation
additionally cause security-related issues to be treated and assessed in other places and forum, like
the already discussed First Committee and ad hoc disarmament processes, while COPUQOS remains
centred around risk-prevention measures.3® The reliance on consensus-based soft law constitutes
the defining feature of COPUOS’s contemporary production, with guidelines, principles, and best
practices that everyone agrees on meant to gain a wide political support and encourage
delegations to work together without forcing them with binding norms. This approach has clear

benefits from a governance point of view: it is flexible, can adapt to changes in technology, and is
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open to States with different interests and abilities.3% At the same time, the soft-law paradigm
functions increasingly as a form of surrogate governance in the absence of binding rules on space
security. Instruments such as the Guidelines for the Long-Term Sustainability of Outer Space
Activities seek to mitigate risks associated with congestion, debris, and operational interference, yet
they operate entirely on a voluntary basis.®®” Compliance depends on political will rather than legal
obligation, and there are no institutional mechanisms to assess implementation or address
nonconformity. This model is particularly poor for situations where strategic incentives undermine
cooperation, where space activities are perceived as contributing directly to national security or
military advantage, voluntary guidelines are unlikely to constrain behaviour effectively. Scholars
have noted that soft law tends to perform best in low-politics domains characterized by shared
interests and low distributional conflict, conditions that are increasingly absent in outer space.3%
COPUOS’s iability to enforce its normative outputs is not an incidental weakness but a structural
characteristic. The Committee lacks investigative powers, compliance-review procedures, and
dispute-settlement mechanisms. Its role is confined to norm articulation and facilitation, leaving
questions of responsibility and accountability to States themselves.®® In the context of space
security, as stated numerous time in the present work, this absence of enforcement has significant
implications. Many of the most destabilizing activities in outer space, such as the generation of
long-lived debris through destructive testing or deliberate interference with space assets, entail risks
that materialize ex post, often in crisis situations. COPUOS’s governance model, by contrast, is
oriented toward ex ante risk management through best practices and voluntary coordination. While
this approach may reduce the likelihood of accidents and misperceptions, it is poorly equipped to
address intentional hostile conduct or escalation dynamics. The resulting governance gap is
particularly evident at the interface between COPUQOS and disarmament fora. Technical standards
and operational guidelines developed within COPUOS are not systematically integrated into arms-
control discussions, even though they bear directly on strategic stability. Conversely, security-
driven debates on space weapons and counterspace capabilities often proceed without drawing on
the technical expertise accumulated within COPUQS, a functional separation limits the
effectiveness of both tracks and hinders the emergence of coherent, end-to-end governance across

the civilian—security divide..*®® COPUOS’s cautious approach to security language, as noted in
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precedence, further constrains its relevance to space security,*®! a rhetorical limitation that preserves
COPUOS’s image as a neutral and cooperative forum, but also reduces its capacity to engage
meaningfully with the realities of space militarization. As a result and as stated so far, COPUOS’
main contribute to space security is through preventive and non-direct mechanism such as the
promotion of transparency and the encouragement of sharing information. All these contributions
are undoubtedly useful but they don’t deal with issues of intentionality, escalation or accountability,
currently the heart of the debates about space security. COPUQOS thus, similarly to UNOOSA,
embodies a paradox of contemporary space governance: while it is normatively central, universally
legitimate, and procedurally inclusive, it lacks the requirements to shape behaviour in a security-
driven environment. Its reliance on consensus-based soft law ensures political acceptability but
simultaneously refrain ambition and pragmatism, a limit dictated as being a model built for an

earlier phase of space activity.*%?

1.4 The Security Council and Space Security: Structural Incapacity and the Limits of
Enforcement

The United Nations Security Council (UNSC) is formally assigned “primary responsibility
for the maintenance of international peace and security ” and, in principle, its mandate is broad
enough to encompass threats arising in or through outer space.*®® Yet, in practice, also the Council,
just like the previous UN institutions, have proven structurally ill-equipped to act as an effective
forum for space security governance, an incapacity that cannot be reduced to the veto alone. Rather,
the veto is best understood as a visible symptom of deeper limitations: the Council’s political
composition, the strategic interests of the permanent members, the ambiguity of “threat” thresholds
in the space domain, and the divergence between a crisis-driven enforcement body and a security
environment defined by gradual militarization, dual-use technologies, and unclear lines between
civilian and military infrastructures.*** Consequently, space security challenges hardly present
themselves in the form the Security Council is institutionally designed to manage. In fact, the
Council is most effective when confronting acute crises that produce clear episodes of aggression or
threats to peace, enabling the adoption of determinate measures: sanctions, mandates,

authorizations, or binding obligations; supported (or at least tolerated) by the permanent
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members.*®® In outer space, however, destabilizing dynamics tend to be incremental: capability
development, proximity operations, “grey-zone” interference, and the strategic integration of
commercial systems into military doctrines. These changes create systemic risk, but they don't
always cross the legal lines that would call for Council consensus on enforcement action. Because
of this, the Council only focuses on space in a very selective and political way, which often leads to
procedural drama instead of long-lasting governance outcomes. The Security Council’s structural
limitations begin with its design. Under Article 27 of the UN Charter, substantive decisions require
not only nine affirmative votes but also the consensus of the permanent members: a negative vote
by any permanent member blocks adoption.*®® This institutional architecture is often justified as a
stabilizing mechanism, preventing the UN from taking binding action against a major power in a
way that could undermine the Organization’s viability.*” Yet, precisely in domains where major
powers possess core strategic interests, such as space, the veto logic creates an integral limit on
ambition where governance becomes hostage to the least agreeable permanent member rather than
guided by the broadest international concern. Still, as mentioned at the beginning of the paragraph,
the veto alone does not explain the Council’s weakness on space security, as even without vetoes,
the Council’s agenda and methods are structurally misaligned with the space domain. Space
security is a “risk accumulation” problem, not simply an “incident-based” one, as seen exhaustively
so far in the previous chapters, with problems of congestion, debris, counter-space policies, cyber
risks, and risks of misunderstanding cumulating over time.*°® The instruments of the Council,
consisting of binding decisions, enforcement actions, and sanctions, assumes the existence of
specific violations and attribution, which is not the case with many space security challenges that
are often unclear, hard to verify, and subject to political dispute. Furthermore, the working culture
of the Council is still very crisis-driven, with little capacity for dealing with technically complex
processes over a long period of time. It is for this reason that the norm-setting and risk-reduction
work has actually shifted to other UN platforms, such as the General Assembly First Committee and
specific working groups, where the political costs of engagement are lower and where progress can
be more incremental.*®® A further limitation is that outer space governance is institutionalized
within a fragmented UN architecture (as seen previously): the presence of COPUOS and UNOOSA,
crucial to the civilian governance of space activities, and also disarmament bodies that address

space security primarily through the lens of arms control and stability. In this architecture, the SC
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(security council) sits in between these two pillars being neither a technical law-making organism,
nor an arms-control negotiating forum.*° Such hybrid positioning frequently results in institutional
avoidance: when there is a disagreement about space, Member States often choose to take the issue
to the General Assembly instead of the Council, as the General Assembly has more universal
legitimacy and no vetoes, whereas the Council has a low chance of getting a predictable outcome
and is very political.***

The most exemplary recent illustration of these structural constraints is the Security
Council’s failed attempt in 2024 to adopt what UN press coverage described as the first-ever
Council resolution addressing the prevention of an arms race in outer space.*? On 24 April 2024,
the Council met at its 9616th meeting to vote on a draft resolution contained in document
S/2024/302.4** The text was framed as a reaffirmation and operationalization of existing legal
obligations under the 1967 Outer Space Treaty, particularly the prohibition on placing in orbit
around the Earth “any objects carrying nuclear weapons or any other kinds of weapons of mass
destruction.”** The draft therefore sought to reinforce compliance with that existing prohibition
and called on States not to develop nuclear weapons or other WMD designed for placement in orbit.
Yet, the political dynamics of the vote were revealing: 13 Council members voted in favour, China
abstained and Russia voted against hence vetoing the text.’® The failure of the draft resolution
illustrates how the veto is rather to be seen as a sign of the problem and not the cause of it as the
deeper issue is that even when a text reaffirms existing law, the Council becomes a stage for the
permanent members to contest narratives, credibility, and intentions.*!® To confirm that, a month
after the same pattern repeated when on 20 May 2024 the Security Council assessed outer space
again, only this time it was convened on a draft resolution that Russia sponsored and brought up
after the veto in April.*!” The Council faced once again confrontations and debates and didn't adopt
the draft resolution as it didn't get the nine votes it needed to pass with seven votes in favour, seven

against , and one abstained.*!® UN coverage stressed that this was the second failure in less than a
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month, showing how politically relevant space security is and how the Council cannot come to an
agreement.*'® This sequence matters as it also demonstrates how, when a Council product is
unlikely, permanent members compete between each other for political positioning and not genuine
expectations of consensus. The result is a performative deadlock: multiple votes, high-level
statements, and media coverage; however, no binding norm-building.*?

An additional complication is that many destabilizing counter-space activities are designed
to remain below the threshold of “armed attack™ or even “use of force.” They include reversible or
deniable interference, cyber operations, jamming, dazzling, and proximity operations that may be
framed as routine manoeuvres.*?! Given that the Council tends to act when a situation is widely
recognized as a threat to peace, the ambiguity of such activities generates persistent disagreement
over whether Council engagement is warranted at all. As long as major powers maintain divergent
strategic interpretations, the Council’s binding authority becomes politically impracticable.
Moreover, Council action on space security would necessarily implicate the strategic doctrines of
the permanent members themselves: unlike thematic agendas where the P5 (Permanent 5 members
of the SC) may find common ground without constraining core capabilities, meaningful Council
action on space security would likely affect counter-space programmes, missile defence linkages,
and military uses of space-based ISR, navigation, and communications. This raises the political cost
of agreement and increases incentives for obstruction or dilution, the Council thus becomes
structurally prone to symbolic outputs (debates and statements) rather than regulatory
commitments.*?2

The Council’s incapacity is also sustained by “agenda control” dynamics that precede the
veto. Even before a veto is cast, in fact, permanent members can discourage tabling, shape drafting
constraints, or indicate that certain formulations will be unacceptable. This produces self-censure by
sponsors, resulting in weaker texts or abandonment of initiatives. The veto is hence merely the
visible endpoint of a longer chain of political limits intrinsic to the Council’s design.*?®
Additionally, the Council’s involvement in space security is more likely to be ad hoc and response-
driven, often reacting to pressing political events or intelligence reports, rather than being part of a

permanent governance agenda. For instance, the draft resolution in April 2024 was understood in
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terms of reaffirming the prohibition of WMDs in orbit, a notably high-profile issue. However, the
Council has not generated the same level of initiatives on other space security issues such as debris-
generating kinetic testing, non-kinetic interference, or proximity operation norms, which may be
more directly destabilizing. Importantly, we can recognize that the UN system has developed
institutional alternatives that partially compensate for Council incapacity and one such mechanism
is the General Assembly’s “veto initiative,” established by resolution 76/262, which requires the
Assembly to meet when a veto is cast in the Council.** For this reason, following the April 2024
veto, the General Assembly convened to debate the use of the veto in relation to the blocked outer
space resolution, illustrating how Council paralysis can be politically “externalized” to the
Assembly for broader legitimacy-based contestation.*?® Similarly, the Council’s inability to act has
indirectly reinforced the significance of First Committee processes and OEWGs as the primary
venues for norm development and risk reduction. Specific working groups can in fact debate over
multiple sessions, accommodate a broader span of proposal and produce soft-law or political
outcomes even without P5 unanimity, admittedly with their limitations too as seen in previous
paragraphs. Nevertheless, is important to note that Council paralysis does not mean UN paralysis

too in every aspect, but certainly generates lot of inefficiency and stagnation.*?

2. Multilateral Prospects

2.1 The Artemis Accords: Plurilateral Governance and the Emergence of a “Club” Model

In light of the structural limitations affecting the United Nations’ capacity to address space
security through centralized mechanisms, attention has progressively shifted toward multilateral
alternatives of governance. Outside the UN framework, States have tried to improve cooperation,
norm-setting and regulatory experimentation through different institutional formats. The following
section explores these emerging multilateral prospects, starting with the Artemis Accords.

The Artemis Accords are one of the most important recent trends in the governance of outer
space that have occurred outside the United Nations framework. Launched by the United States in
2020, they are formally described as a series of political commitments, not a treaty, that are

intended to facilitate cooperation in the civil exploration and use of the Moon, Mars, and other
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celestial bodies.*?” However, from a substantive point of view, they represent a new governance
experiment that is characterized by a plurilateral, values-driven approach that seeks to shape
behaviour, standards, and expectations among a carefully selected group of States, namely, among
the growing number of nations participating in NASA’s Artemis Program for lunar exploration.*?®

This is the very first major peculiarity: in contrast to the treaties concluded under UN auspices, the
Artemis Accords are not multilateral treaties that are open to universal participation through the
accession process, rather, they are plurilateral agreements that are concluded through a series of
bilateral agreements between the United States and each of the partner States, which together
constitute a plurilateral group.*?® This approach is a governance choice: by favouring cooperation
among a group of willing and capable partners, the Artemis Accords aim to escape the consensus
constraints and political deadlock that often characterize universal fora. From a functional
perspective, they reaffirm adherence to the core principles of the Outer Space Treaty while
simultaneously supporting the extraction and use of space resources, arguing that such activities
should not, in themselves, be regarded as acts of national appropriation under Article 11 of the
Treaty. In addition, the Accords advance the concept of so-called “safety zones” surrounding lunar
installations as a means of avoiding harmful interference, an approach that, according to some
critics, risks evolving into forms of de facto exclusivity. Notably, the Artemis Accords were
endorsed by a coalition largely composed of established spacefaring states and their close partners,
with the original signatories in October 2020 including the United States, the United Kingdom,
Australia, Canada, Japan, Luxembourg, Italy, and the United Arab Emirates. Although the number
of participating states has since grown, exceeding fifty by 2025, several major space powers,
notably Russia, China, and India, remain outside the framework, while a significant number of
Global South countries continue to approach the initiative with caution.**® At the same time, the
governance logic at the basis of the Accords is very different from that of UN processes:
participation depends on agreeing with a set of principles that were set before the event, not on
negotiating them afterwards through open discussion. This condition allows participants to quickly
agree on and coordinate norms, but at the same time it also creates a degree of exclusivity, utterly
different from the universalist spirit of COPUOS and the General Assembly. Accordingly, the

Artemis Accords are frequently described as embodying a “club model” of governance; where, in
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this context, a club is defined not merely by exclusivity, but by the provision of benefits such as
access to cooperative missions, shared infrastructure, and technological interoperability to members
who accept a defined set of rules.*** This model offers clear incentives for participation, especially
for States seeking integration into advanced space exploration initiatives. Nonetheless, the club
model also raises concerns regarding inclusivity and equity as participation in the Accords
presupposes a certain level of technological capability, regulatory alignment, and political affinity.
States outside this network may find themselves indirectly affected by standards and practices over
which they had no meaningful input, a dynamic that risks exacerbating existing asymmetries
between established space powers and emerging or non-space-faring States, particularly in relation
to access to lunar resources and operational zones.**? These issues have been expressed most
forcefully by States and observers who consider universal multilateralism to be a normative shield
against fragmentation and asymmetry of power. In this regard, the Accords could lead to the
development of multiple governance regimes with varying levels of standards and expectations
where, although not necessarily conflict-prone, this type of fragmentation makes it more difficult to
establish a set of global rules.**

The Artemis Accords deliberately exclude any reference to the Moon Agreement or to the
principle of the common heritage of mankind, consistent with the United States’ view that this
principle is not applicable to the exploitation of space resources. Rather than establishing
redistributive mechanisms, the Accords prioritize voluntary guidelines and cooperative practices,
placing emphasis on freedom of use, coordination, and reciprocal consideration among participating
states.*3* The undermining of the Common Heritage of Mankind (CHM) principle offers a clear
illustration of this broader dynamic. Originally advanced by developing states as a mechanism to
promote equitable access to and benefit-sharing from global commons, CHM has, in the context of
outer space, been progressively marginalized through the coordinated resistance of hegemonic
powers and their private-sector counterparts. The Artemis Accords, a U.S.-led initiative, exemplify
this shift by reframing the normative discourse surrounding space governance. Rather than
engaging with the practical implementation of the common heritage principle, the Accords
emphasize the protection of so-called “heritage sites,” understood as historically significant
locations or artefacts, such as the Apollo 11 Tranquillity Base. This move entails a subtle yet
consequential redefinition of “heritage,” whereby “outer space heritage” is confined to discrete sites

of past human activity, in contrast to the Moon Treaty’s broader conception of the Moon itself as a
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common heritage to be shared equitably.**® By focusing only on preserving heritage sites, the
Artemis framework preserves the legacy of the first (mostly American) explorers as worthy of
protection, whereas implies that the Moon at large is open for business. This subtle shift further
erodes the Global South’s understanding of outer space as a genuinely shared commons.**® As
noted in the proper paragraph of chapter 2, private actors have also contributed significantly to the
erosion of redistributive principles in space governance. Although international law has traditionally
been centred on States, the growing prominence of major aerospace corporations and high-profile
private entrepreneurs has introduced new forms of pressure on the legal framework. These
individuals have been active players in shaping the legislation that recognizes proprietary rights
over space resources that have been extracted, and they do this by depicting space extraction as an
activity that is both inevitable and economically attractive. This has led to the development of an
animated space industry, which has changed the incentives of States from being restrictive to being
facilitators of private enterprise, especially true with States that have advanced technological
industries. Consequently, such policy orientation has fostered what is often described as a “gold
rush” mentality, evoking historical parallels with colonial charter companies whose commercial
interests played a decisive role in shaping imperial strategies of overseas resource extraction. **’

One of the key aspects of the Artemis Accords is its method of norm diffusion. Instead of
aiming for immediate universal adoption, they use the strategy of gradual expansion through
voluntary accession, meaning that as more States join the agreement, the norms expressed are
expected to gain more weight, potentially shaping State practice.**® From a legal standpoint, the
Accords are explicitly non-binding and framed as political commitments, nonetheless, their
practical significance lies in their potential to shape operational behaviour and expectations. As
international law manuals teach, repeated adherence to non-binding standards by a critical mass of
actors can contribute to the formation of customary norms, particularly in technologically driven
domains where formal treaty-making lags behind practice.**® Notably, however, the Accords do not
in fact substitute the UN processes: the text of the Accords contains a repeated affirmation of
consistency with existing international law and a focus on complementarity rather than
substitution.*® Nevertheless, the effect of the Accords is clearly to relocate certain functions of

norm-setting and operational coordination from universal institutions and organisms to plurilateral
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ones. This represents a trend in global security governance, in which States are increasingly turning
to flexible coalitions in order to respond to emerging challenges. The implications of this shift for
space security are mixed: if on the one hand these type of arrangements may enhance predictability
and reduce risks among participants by clarifying expectations and standards of conduct, on the
other hand the absence of universal binding may limit the Accords’ capacity to address systemic
risks that affect all space actors, such as congestion, debris proliferation, and escalation
dynamics.*#

In parallel to the U.S.-led Artemis framework, China, together with Russia and a group of
interested partner States,**? has promoted the International Lunar Research Station (ILRS) initiative
as an alternative pathway for lunar cooperation. Conceived as a long-term scientific base on the
Moon, the ILRS emphasizes joint research, shared infrastructure, and multilateral participation
outside U.S. aligned blocs. Differently from the Artemis Accords, the ILRS is not articulated as a
normative or legal framework and neither advance explicit interpretations concerning the extraction
or utilization of lunar resources. Its significance therefore lies less in rule-making than in its
geopolitical and institutional positioning. As a cooperative approach based on state-led scientific
collaboration and strategic autonomy, the ILRS embodies an alternative vision of lunar governance,
which emphasizes the fragmentation of new space regimes and which points to the fact that great
powers are increasingly developing parallel approaches to advance their divergent normative
preferences in outer space.*4®

In conclusion, both the Artemis Accords and the International Lunar Research Station show
the rise of competing plurilateral governance models in response to the limitations of universal
multilateralism in outer space. Even if admittedly they differ significantly in structure, normative
ambition, and geopolitical orientation, both initiatives reflect a common shift toward coalition-
based rule-making and operational coordination outside the United Nations framework. These
tensions, as will be covered in the next paragraph, have revived debates on whether existing treaties
and norms contained in them, particularly Article 1V of the Outer Space Treaty, remain adequate to

address contemporary space security challenge or require clarification, strengthening or adaptation.
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2.2 Strengthening and Updating Article 1V of the OST

The Outer Space Treaty’s Article IV is the foundation of the international regulatory
framework on the military use of outer space. The article, which dates back to 1967, was negotiated
in a completely different technological and geopolitical environment and it represents a compromise
between the different Cold War-era interests, aiming to ban the most destabilizing types of
weaponization in outer space, while at the same time leaving sufficient strategic flexibility for the
great powers.*** Although Article 1V has shown an impressive degree of resilience, the rapidly
growing pace of space militarization and the development of new types of counter-space weapons
have made its normative and regulatory boundaries more and more apparent. Article IV sets up two
different but closely related legal regimes. First, it declares that nuclear weapons and other weapons
of mass destruction cannot be placed in orbit around the Earth or on other celestial bodies. Second,
it states that the Moon and other celestial bodies can only be used for peaceful purposes, also,
military bases, fortifications, weapons testing, and military manoeuvres are banned and prohibited
on their surface.**® Nevertheless, the Article also allows military personnel to be used for scientific
research and other peaceful purposes, which underscores the dual-use nature of space activity even
at the time the Article was drafted. The provision’s selective scope was intentional, rather than
imposing a comprehensive demilitarization of outer space, Article 1V sought to draw a legal red line
around the most escalatory and destabilizing categories of weapons, namely WMD, while leaving
conventional military uses of space largely unregulated.**® This compromise enabled widespread
ratification and ensured the Treaty’s longevity, but it also embedded a structural ambiguity that has
become increasingly problematic in light of technological evolution. Defining “peaceful purpose”
activities is not easy either, particularly when States such as China have space programs run by the
military. As China advances toward crewed lunar missions in 2030, concerns have emerged that it
could make use of “grey-zone” activities in the space domain to further its strategic objectives,
including challenging the United States’ current advantages in space. Importantly, however, this
dynamic is not unique to China: similar incentives and behaviours can be observed among all major
spacefaring powers operating in an increasingly contested orbital environment.**’ For decades,
Article 1V functioned as a stabilizing normative anchor, particularly during periods when space-

based military activities were largely supportive of terrestrial operations. However, the
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contemporary space environment, as seen exhaustively so far, is characterized by the development
of direct-ascent anti-satellite weapons, co-orbital systems, non-kinetic interference capabilities, and
cyber operations targeting space infrastructure.**® None of these capabilities fall precisely within the
categories regulated by Article 1V, even though their effects may be highly destabilizing and, in
some cases, strategically equivalent to prohibited weapons. This gap has generated divergent
interpretations among States: while some actors note that Article 1V, read in combination with the
broader principles of the OST such as due regard, non-harmful interference, and peaceful purposes
already provides a sufficient legal framework, if applied in good faith;**® others argue that the
provision is obsolete, having failed to anticipate both the technological realities of modern space
operations and the integration of space into military doctrines. The absence of agreed interpretative
guidance has thus contributed to legal uncertainty, and given the political difficulty of amending the
OST, most efforts to “strengthen” Article IV have focused on interpretative clarification rather than
formal revision. States and expert groups have sought to expand the practical reach of Article IV by
linking it to broader concepts such as responsible behaviour, risk reduction, and the prevention of
harmful interference.®*® In this context, non-binding instruments and political commitments have
played a central role. Notably, discussions within the UN General Assembly First Committee and
associated working groups have explored how existing legal obligations can be operationalized
through transparency and confidence-building measures (TCBMS), initiatives that aim to reduce the
risks associated with military space activities without reopening the Treaty itself.** While such
approaches preserve the integrity of the OST, they also underscore its limitations: Article IV
remains a static legal provision rooted in a dynamic security environment. More ambitious
proposals advocate for updating Article IV through new legally binding or almost-binding
instruments. Some States and scholars have argued that the prohibition should be extended from
WMD to include some forms of conventional weapons or activities that generate debris,**? others
have also proposed a functional ban, such as the prohibition of the intentional destruction of space
objects, irrespective of the weapon used. Evidentially, these efforts are aimed at ensuring that the
law is in line with the main contemporary source of risk, rather than outdated weapon categories.
However, these kinds of proposals have met with strong political opposition, with major space-

faring nations that are still quite opposed to accepting any kind of limitations that may intrude on
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their strategic freedom. In addition, there are still no clear definitions on the matter, and this has
been one of the factors that have blocked any kind of progress in the near term on arms control in
general.**3

The increased attention to Article IV must also be considered in the context of the
fragmented governance environment that has been described in the previous section, where
plurilateral efforts such as the Artemis Accords and the ILRS represent different approaches to
space governance that exist in parallel to the OST framework. Although these initiatives reaffirm
consistency with existing treaty law, they do so in a manner that implicitly reinterprets key
principles.®* In this context, Article IV is more of a normative reference point than a regulatory
provision, with its continued relevance that is contingent on how it is supplemented by
interpretative practices, political commitments and complementary norms that are developed in
other fora. Nevertheless, the danger is that different interpretations may stabilize into normative
orders that further undermine the coherence of the international space law regime.

Overall, not only Article IV but The Outer Space Treaty itself requires adaptation if it aims
to respond effectively to the growing risks associated with an increasingly contested, crowded, and
competitive space environment, stretching from low Earth orbit to cislunar space and beyond.
Updating the treaty would help align it with the emerging “Space 2.0” landscape, in which
technological innovation and expansion are driven largely by commercial actors, many of whom
operate with limited direct government oversight. Addressing the activities of new private
competitors, particularly those seeking to access and commercially exploit space resources, should

be treated as a priority if the OST is to preserve its relevance in future space governance.*>®

2.3 Multilateral and Regional Initiatives

With the failings of universal, treaty-based governance in the area of space security
becoming increasingly evident, regional and multilateral approaches that lie outside the
conventional UN framework have come as alternative routes for the treatment of space security
challenges. Such approaches are not substitutes for global multilateralism but rather coexist with it,
serving as normative laboratories in which States test different approaches to risk reduction,
cooperation, and norm articulation. The resulting environment is necessarily fragmented, with
different actors seeking to realize partially overlapping goals through different logics. Prime

examples are the Artemis Accords proposed by the U.S. and the ILRS by China and Russia above
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examined, however, there are some others important to mention in order to have a complete picture
of the space-related initiatives and the diversification of governance. This analysis allows to
highlight how different actors see space security, inclusivity, and regulatory authority in the absence
of effective centralized and common enforcement.

The European Union has become one of the most active and normatively ambitious players
in discussions about space security governance among regional actors.*® Although it is not a space
power in the traditional sense, its distinctive contribution lies in its role as a norm proposer, seeking
to shape international behaviour through the promotion of standards, transparency, and cooperative
mechanisms rather than coercive regulation.**” This philosophy found its most explicit expression
in the proposed International Code of Conduct for Outer Space Activities (ICoC), which remains
one of the most ambitious attempts to address space security through voluntary, behaviour-based
norms.**® The EU Code of Conduct came about in the late 2000s as a response of States being
concerned over space congestion, debris proliferation, and the absence of binding international rules
governing military space activities. After China tested an anti-satellite weapon in 2007 and nations
became more aware of how fragile space infrastructure is, the EU tried to fill what it saw as a gap in
the law and politics between existing treaty law and new security threats.*>® Rather than pursuing a
new arms control treaty, widely viewed as politically unattainable, the EU opted for a soft-law
instrument aimed at risk reduction and confidence-building. The Code was intended to be a
politically compulsory but legally non-binding document, which would apply to all space-faring
entities that were willing to sign up. The main aims of the Code were the promotion of transparency
in national space policies, the exchange of information on space activities, the establishment of best
practices to reduce the generation of debris, and the avoidance of harmful interference with space
objects.*®° Crucially, the Code also chose not to refer to weapons or military activities explicitly, but
instead to view space security as a question of behaviour. This was clearly a deliberate attempt to
bypass the long-standing differences of opinion on weaponization and this aspect represents also
one of its main innovation: by focusing on conduct rather than capabilities, the Code sought to shift
the debate away from prohibitions and toward responsibility. This behavioural approach implicitly
recognized the dual-use nature of most space technologies and the difficulty of distinguishing
civilian from military activities.*®! Instead of attempting to regulate “what” States possess, the Code

emphasized “how” they act in space, in this way, this logic positioned the Code in between the talk
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on space safety and space security. The provisions related to collision avoidance, debris mitigation,
and information exchange were necessary not only from an environmental or technical perspective
but also from a perspective of mitigating misperception, escalation, and unintended conflict. In this
respect, the Code foresaw the debates that would emerge later in the UN General Assembly
processes, especially in the context of transparency and confidence-building measures (TCBMs).*62
Although the EU Code of Conduct has strong conceptual merit, it has ultimately not been able to
reach a level of universal acceptance, as some States, especially in the Global South and new space
powers, have raised concerns about both the substance and process of the Code of Conduct. Some
critics have argued that the Code of Conduct has been developed in a process led by the EU, which
has not adequately taken into account the views and priorities of non-Western States.*®® Others
(mainly major powers) have been concerned that the Code of Conduct could limit their future space
activities. Such concerns emerged during multilateral consultations between 2012 and 2015, which
eventually failed to reach consensus on a revised text. The initiative was later formally abandoned
in 2015, signing a setback for the EU’s role in the space domain, however, the failure of the Code
should not be seen with normative irrelevance, since, as several observers have noted, many of the
objections raised were less about the content of the Code than about the political dynamics of norm-
setting outside universal fora.*5* Although never adopted, the EU Code of Conduct exerted a lasting
influence on subsequent space security discussions, for this reason, concepts established in the Code
such as responsible behaviour, information exchange, and debris mitigation, were later incorporated
into UN General Assembly resolutions and expert reports. Notably, the General Assembly’s work
on TCBMs in outer space echoed many of the Code’s principles, even if in a more inclusive and
UN-centred format.*®® In this respect, the Code can be understood as a normative precursor rather
than a failed instrument, demonstrating how regional initiatives can shape the vocabulary and
framing of global debates, even when they do not result in formal agreements.

In contrast to the EU’s normative ambitions, the Association of Southeast Asian Nations
(ASEAN) is a more modest but still very instructive example of regional commitment to space
governance. ASEAN’s engagement with space-related issues has been driven by a concern for
capacity building, peaceful use, and confidence building, and not by a concern for security

regulation per se.*®® In fact, ASEAN does not aim to create binding regional norms on space
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security, nor does it seek to develop comprehensive normative guidelines, as in the case of the EU’s
normative ambitions, rather, its engagement is consistent with the usual approach of the
organization on cooperation, based on information-sharing, consensus, and non-interference.*’ In
terms of space security, the ASEAN approach indirectly promotes stability through the promotion
of transparency and mutual understanding among regional actors with new space capabilities;
however, this experience also illustrate the limitations of regionalism in addressing global risk that
go beyond regional space governance, making them apparently inadequate as response to the
militarization of outer space.

Another multilateral prospect that particularly tries to escape the “Club” component of
initiatives such as the Artemis Accords, is the Group of 77 (G77).%68 This is first of all a political
coalition and certainly not an institutional rule-maker, given that, its significance lies not in the
formation of technical standards but in its continuous expressions of concerns related to equity,
access, and the threat of emerging governance models.*®® In space security, the G77 has always
highlighted the development aspect of space activities and the challenges of exclusionary
governance structures. The Group members have been worried that plurilateral efforts and high
technological standards could leave developing countries behind, making it difficult for them to
benefit from space resources; worries that are usually articulated in the context of principles such as
the peaceful use of outer space and, by extension, the concept of space as a global commons.*”® The
G77’s position gains even more relevance in regards of initiatives such as the Artemis Accords,
where, while not opposing cooperation per se, the Group has questioned governance models that
condition participation on alignment with pre-defined norms developed outside inclusive
multilateral processes. From this perspective, the G77 works as a counterweight to club-based
governance, seeking to preserve the political centrality of universal forums and to ensure that space
security norms do not formalize existing inequalities.*”* Although of course the G77’s influence is
primarily discursive, its role should not be underestimated; through challenging the hegemonic
discourses and conceptualizing space security as a question of global justice and development, the

Group establishes the terms of legitimacy within which other initiatives must operate. This kind of
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interventions highlight that space security governance is more than a technical or strategic question,
but also a political one. In relation to the G77° purpose, an additional voice from the Global South
comes from the African Union, clearly representing the African perspective. Through initiatives led
by the Union and national space agencies, African States have increasingly articulated a vision of
space governance grounded in development, capacity-building, and societal resilience. Admittedly,
these initiatives are not framed explicitly in terms of space security, however, they intersect with
security concerns through their emphasis on space-based services such as disaster management,
climate monitoring and early warning systems.*’2 The African presence and engagement in space
governance reflects the contemporary imbalance in global debate, where some of the States that
most of all are effected by the consequences of space insecurity such as satellite disruption or debris
proliferation, are not involved and are not afforded the ability to shape rules. Regional initiative like
the AU as a consequence, prioritize access and sustainability rather than deterrence and military
balance. This represents an important shift away from security paradigm and supports the need for
inclusive governance structures that take into consideration diverse vulnerability.*”® At the same
time, just as it works for the G77, Africa’s raising presence in space governance illustrates the
potential for regional coordination to value collective voice, even if these initiatives remain largely
complementary to global processes but they contribute to a more pluralistic governance
environment where different priorities and experiences are articulated. Taken all together these
regional and multilateral perspectives show how space security governance is characterized by
diversification rather than convergence; with the EU illustrating proactive norm entrepreneurship,
ASEAN reflecting cooperative minimalism and G77 and AU articulating opposition to exclusionary
governance and stimulating development and inclusion. Each of these pathways addresses specific
aspects of space security, yet none offers a comprehensive or universally accepted solution,
however this division is not merely a temporary condition but a structural feature of space
governance. As long as reaching a common universal enforcement is this field remains politically
unattainable, governance functions will continue to spread across regional and multilateral
coalitions; where if on one hand such pluralism allows for experimentation and inclusivity, on the
other hand it also risks to produce normative inconsistency and uneven regulation and protection

from space-related risks.4#
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3. Italy’s Debris-Centred Approach to Space Security Governance

Italy’s space-security profile within the UN system has increasingly been articulated through
a pragmatic strategy: rather than attempting to resolve the most diverged debates on “space
weapons”, Rome has advanced a governance approach in the last years centred on orbital
sustainability, reduction of debris-generating behaviours, and strengthening of multilateral
processes capable of producing slow but durable normative outcomes.*”® This position is consistent
with the wider European preference for risk-reduction and responsible behaviour frameworks, yet it
also reflects a specifically Italian emphasis on the security externalities produced by debris,
congestion, and counter-space testing, which shape the boundary between “technical” sustainability
and “international security” properly.*’® In this background, the Italian initiative most relevant is
best understood as a debris-focused governance package: a policy line that aims firstly to
consolidate a norm against the deliberate creation of long-lived debris, secondly to operationalise
responsible conduct through transparency and confidence-building measures (TCBMs) and space
traffic management (STM), and lastly to leverage Italy’s recent institutional leadership roles, within
the First Committee and, prospectively, COPUQOS, to keep space security on the multilateral
agenda.*’” From a governance perspective, the significance of Italy’s approach lies in the way it
treats debris not merely as an environmental product of space activity, but as a structural security
risk that undermines stability for all operators and is capable of generating crisis dynamics and
misperceptions.’® Italy’s own statements in UN disarmament settings explicitly exemplifies this
logic: in its statement to the OEWG on reducing space threats (fourth session, 2023), Italy
highlighted the urgency of addressing persistent development or testing of ASAT capabilities
precisely because such activities produce long-lasting debris clouds and compromise the security of
space operations.*”® In the same intervention, Italy acknowledged the political divide over whether
space security should be pursued through legally binding instruments or voluntary norms, but

argued that responsible behaviour norms can function as intermediate steps that gradually increase
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the feasibility of future treaty negotiations.*®® Hence, Italy’s attempt is to build a normative
sequence that could reasonably culminate in binding commitments.

A central component of Italy’s debris-focused approach to space security governance is its
strong support for the Zero Debris Charter, an initiative promoted by the European Space Agency
(ESA) with the objective of eliminating the intentional creation of new orbital debris by 2030.48!
The Charter was formally introduced in 2023 and opened for endorsement in 2024, inviting States,
space agencies, and commercial operators to commit to a set of voluntary principles aimed at
minimizing debris generation throughout the entire lifecycle of space missions.*®? While not legally
binding, the Zero Debris Charter represents a significant evolution in debris governance, as it
translates high-level sustainability principles into concrete operational commitments which include
enhanced mission design standards, end-of-life disposal requirements, collision avoidance practices,
and the systematic reduction of fragmentation risks.*®® From a space security perspective, as
mentioned before but founding this time echo in an European framework, the Charter is particularly
relevant because it addresses debris as a structural threat to the safety and predictability of space
operations, rather than as a purely environmental or technical concern.*®* Italy has emerged as one
of the Charter’s key political supporters, reflecting its broader commitment to sustainability-driven
risk reduction in outer space. As one of ESA’s largest contributors and most active Member States,
Italy has publicly endorsed the Zero Debris objective and has promoted its principles in multilateral
fora, including within the UN system.*® In this sense, the Zero Debris Charter complements Italy’s
normative strategy by offering an operational bridge between voluntary commitments and the
longer-term prospect of binding regulation. Admittedly the Charter itself does not constitute
international law, but it still contributes to the consolidation of expectations regarding responsible
behaviour in orbit; and, as anticipated, over time such expectations may facilitate the emergence of
customary norms or serve as reference points for future legal instruments addressing debris
mitigation and space traffic management.*

Domestically, Italy has also advanced its space governance capacity: in June 2025 the Italian
Parliament adopted a comprehensive Space Economy Law that integrates safety and sustainability

standards, including debris mitigation and national registration of space objects, thus aligning
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national practice with the international normative emphasis on safe and responsible space
operations.*®” Italy’s debris-centred approach to space security governance has been further
reinforced by its recent assumption of a leadership role within the United Nations disarmament
architecture. In 2025, in fact, Italy was elected Chair the UN General Assembly First Committee for
the eightieth session of the General Assembly, a mandate that formally begins with the opening of
the Committee’s main session in October 2025.%88 The chairmanship was initially exercised by
Maurizio Massari, then Permanent Representative of Italy to the United Nations, and has continued
under the leadership of Giorgio Marrapodi, following his appointment as Italy’s Permanent
Representative in early 2026.%%° As we have seen already, the First Committee has a crucial role
within the UN system as the primary forum on disarmament, arms control and international
security, including space-related issues, although clearly without an enforcement authority;*%°
chairing this body therefore provides Italy with a platform to influence not outcomes in a legal
sense, but the structure and prioritization of multilateral discussions. Right from the beginning of its
chairmanship, Italy has made it clear that it recognizes the increasing relevance of space security
issues in the disarmament context. In its initial statements, the Italian Chair emphasized that the
new challenges of international security are increasingly transcending the traditional types of
weapons, including areas such as cyberspace and outer space, in which civilian and military
infrastructure are increasingly linked, a clear attempt to mainstream space security issues in the
disarmament context and not treat them as marginal issues. %

Lastly, the most concrete future-oriented aspect of Italy’s involvement in the governance of
space security is to be found in its upcoming role as Chair of the Committee on the Peaceful Uses of
Outer Space (COPUQS) for the 2026-2027 biennium. In terms of analytical relevance, the
upcoming role of Italy as COPUQS Chair is highly relevant, especially in light of the role played by
COPUOS in the UN system as analysed in previous paragraphs and chapters: COPUQOS remains the
main intergovernmental body for the governance of civilian space activities and the development of
non-binding normative instruments. Its work, from the Long-Term Sustainability (LTS) Guidelines

to the current debates on space traffic management (STM) and space debris mitigation, represents
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the most advanced body of operational norms currently available at the multilateral level.*®? Italy’s
role as COPUOS Chair is directly related to policy areas in which the country has already invested
political emphasis, as mentioned earlier, Rome has been consistent in viewing debris generation,
congestion, and sustainability as issues that have implications for security, which go beyond the
strictly technical or environmental aspects. In COPUOS, these issues are addressed in a governance
logic centred on risk prevention and operational responsibility rather than deterrence and arms
control.*®3 In chairing COPUQS, Italy will be able to influence the discussion on the consolidation,
interpretation, and possible extension of existing guidelines, including those on debris mitigation
and the current legal and regulatory aspects of STM.*** Keeping in mind that the Chair is subject to
the rules of consensus and procedural impartiality, the role of the presiding State in shaping
agendas, facilitating convergence, and setting priorities gives to the Chair State a significant role in
shaping the output of the Committee.

CHAPTER IV

HUMANISTIC PERSPECTIVES: RIGHTS, ETHICS, AND THE FUTURE

1. Space Systems as Enablers of Human Rights

1.1 Space connectivity and access to information

The previous chapter analysed the institutional and normative framework currently
employed to address space security, emphasizing the structural deficiencies of the United Nations
system and the development of adaptive, plurilateral, and sector-specific governance responses.
Although these developments have largely been discussed in relation to strategic stability, arms
control, or regulatory effectiveness, we previously mentioned how they also carry significant
repercussions for individuals, societies, and States that increasingly depend on space-based
infrastructure on a daily basis. Space security is therefore not only a topic of interstate relations, but

also a question with direct human, social, and ethical consequences.
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The rapid growth of satellite-based connectivity has had a great impact on reshaping the
ways in which fundamental human rights are protected and exercised. While international human
rights law does not recognize a separate “right to satellite internet,” access to satellite
communications is becoming an infrastructure more and more important for people to enjoy their
rights under existing legal frameworks, especially the right to freedom of expression and access to
information protected by Article 19 of the International Covenant on Civil and Political Rights
(ICCPR).**® In this sense, satellite connectivity is not a new right in itself, but rather a structural
condition on which the effective realization of established rights increasingly relies. Article 19 of
the ICCPR protects the right to seek, receive, and share information and ideas of all kinds, no matter
where they come from and the Human Rights Committee has always read this provision broadly,
stressing that States have a duty to ensure that individuals can access information in a way that is
meaningful, diverse, and useful.**® In modern societies, where digital communication is essential for
political engagement, education, economic activities, and access to public services, the availability
of dependable connectivity is increasingly linked to the essence of this right. Satellite systems, in
particular, are important because they connect people in places where traditional networks are weak
or non-existent, such as in remote, rural, maritime, and crisis-affected areas.*®” From a human rights
perspective, satellite internet assumes particular significance in situations of structural
marginalization and emergency, in fact, the United Nations has stated many times that nowadays
having access to digital communication technologies is necessary for the application and realization
of a wide range of rights, such as freedom of expression, access to education, and participation in
public life.*®® The Human Rights Council has also declared that the same rights that people have
offline must also be protected online, showing the importance of protecting both digital access and
human rights.*®® Although these instruments do not differentiate between terrestrial and satellite
connectivity, the functional implication is evident: when satellite systems represent the only feasible
means of access, their disruption or denial can directly limit the enjoyment of protected rights. Such
dependence becomes even more evident in humanitarian and conflict-affected settings, where
satellite communications are regularly used to support humanitarian coordination, deliver

emergency information, enable telemedicine and maintain contact between displaced populations
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and essential services.> It is in these contexts that the loss or degradation of satellite connectivity,
whether due to deliberate interference, cyber operations, or debris-related disruptions, may have
immediate, indiscriminate and severe effects on civilian populations. These repercussions therefore
raise significant concerns, as they may amount not only to violations of international humanitarian
law where applicable, but also international human rights law interfering with access to information
and other rights that are necessary for survival and dignity.>! At the same time, however, the
increased importance of satellite connectivity also creates difficulties with traditional concepts of
State responsibility. Unlike other forms of connectivity, satellite internet services are typically
provided through transnational infrastructure managed by private actors, which further complicates
regulatory regimes in this field. This creates challenges for the ability of States to meet their human
rights obligations, as access to information is not within their control. In this context, the Human
Rights Committee has issued guidance stating that States must take appropriate measures to
prevent, investigate, and remedy violations by private actors, especially when these actors have
assumed roles that are indispensable to the exercise of human rights.>%? In the context of satellite
connectivity, this means that States have a role to play with regard to regulation, facilitation, and
protection of access to satellite-based communications, as they are indispensable to the exercise of
rights under Article 19. The latest UN policy initiatives serve to further reinforce the human rights
dimension of satellite connectivity: the UN’s Global Digital Compact, as part of the Our Common
Agenda framework, focuses on the importance of universal connectivity as a precursor to
development and democratic participation.®®® Although these policy initiatives are mainly restricted
in terms of developmental and democratic participation, they indirectly recognize that the absence
of connectivity can translate into serious constraints on the effective enjoyment of human rights, in
fact, the use of satellite technology is highlighted as a means of addressing the digital divide,
especially in least developed countries and geographically disadvantaged regions. This serves to
reinforce the view that the disruption of satellite connectivity is not simply an issue of technological
failure but has potential human rights dimensions.>® It is important to clarify that recognizing
satellite internet as an enabling infrastructure for human rights does not automatically confer an
absolute right to satellite internet, as international human rights law does permit certain limitations

to freedom of expression and information, as long as these limitations are legitimate, lawful, and
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proportionate.>® Nevertheless, this legal regime also strictly regulates arbitrary or indiscriminate
interference with freedom of expression and information. Any form of broad interference with
satellite internet, whether through physical destruction, debris creation, or subtle technical
interference is difficult to reconcile with these legal requirements, especially when such interference
affects communities with no other alternatives.

In this respect, the human rights analysis reinforces the broader argument advanced in this
thesis: space security is not a purely strategic or military concern, but a domain with direct
consequences for civilian life and social resilience. With satellite connectivity becoming
increasingly integrated into the practical aspects of human rights and their enjoyment, its protection
becomes a matter of public interest that goes beyond the interests of spacefaring States. Hence,
safeguarding the safety, sustainability and reliability of satellite systems is not merely an issue of
responsible space governance but also a necessary condition for the effective protection of

fundamental human rights in a world that is increasingly more reliant on space-based infrastructure.

1.2 Impact of Intelligence Satellites on Privacy and Freedom of Movement

The increasing use of satellite remote sensing and surveillance systems has brought about a
new level of complexity in the relationship between space activities and the protection of human
rights. In contrast to satellite communications, Earth observation satellites and intelligence satellites
are instruments of information extraction, which have the potential to significantly alter State
activities in the framework of border control, migration, and law enforcement. Admittedly, as
discussed later in this chapter, these satellites have immense potential in the context of situational
awareness and policy formulation, however, their increasing use also gives rise to serious concerns
with respect to the right to privacy and freedom of movement guaranteed under Articles 17 and 12
of the International Covenant on Civil and Political Rights (ICCPR).>% The first one, Article 17
ICCPR, provides a wide-ranging guarantees against arbitrary or unlawful interference with privacy,
family, home, or correspondence,®®’ and the Human Rights Committee has interpreted this article as
including not only physical intrusion but also other types of surveillance and data gathering that
intrude on an individual’s privacy, including those carried out through technological means.*® In
this regard, satellite observation challenges the conventional concept of privacy because it allows

for persistent and persistent surveillance of individuals and groups across borders, and even if
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images do not record personally identifiable information, the compilation and analysis of satellite
information, especially when combined with other information, can create a detailed picture of an
individual’s or group’s movements and behaviour.>®® From the human rights perspective, the core
issue does not lie in the existence of satellite surveillance per se but in the context in which it
occurs; in fact, the international human rights system provides for interferences with the right to
privacy if they are in accordance with the law, have a legitimate purpose, and are necessary and
proportionate.®® In contrast to this, satellite surveillance occurs in a context that is not particularly
transparent, often raises questions of extraterritoriality and involves a number of State and non-State
actors that make it extremely difficult to assign responsibility to anyone, especially when the person
under surveillance is not even aware of it and does not have an effective remedy.>* The issue of the
consequences of satellite monitoring is particularly evident in the context of migration control and
border management where States increasingly make use of satellite imagery and geospatial
information to monitor migration routes, identify irregular crossings, and support interception or
deterrence actions.®*? In the Mediterranean region, in particular, but also in other areas, satellite
monitoring has been incorporated into larger systems of “datafied borders,” where algorithmic
processing and remote sensing are used to support decisions that affect the movement of individuals
well before they reach a physical border.>*2 In this context, while the use of satellite data to monitor
migration flows is often justified on grounds of security and migration control, it gives rise to
serious concerns with regard to Article 12 ICCPR, which guarantees the liberty of movement and
the freedom to leave any country, including one’s own.>* In this respect, the use of satellite data to
control migration flows can have the indirect effect of limiting freedom of movement by facilitating
pre-emptive interception, externalized border control, and cooperation with third countries that may
not guarantee the same level of human rights protection,®® practices that increasingly blur the line
between surveillance and enforcement, and transform satellite monitoring into a tool that shapes
mobility outcomes without the procedural guarantees that are normally required in individual
decision-making. In this respect, from a human rights perspective, the issue is not only the

limitation of movement, but the lack of individualized scrutiny and due process in relation to the

509 UN Special Rapporteur on the right to privacy, Surveillance and human rights, UN Doc. A/HRC/41/35 (2019).
510 |CCPR, arts. 12(3) and 17.
511 UN General Assembly, The right to privacy in the digital age, UN Doc. A/RES/73/179 (2018).
512 European Union Agency for Fundamental Rights, Fundamental Rights Implications of the Use of Surveillance
Technologies in Border Management (Luxembourg: Publications Office of the EU, 2020).
513 Didier Bigo et al., “Datafication of Borders and Security,” International Political Sociology 13, no. 4 (2019): 356
374.
514 |CCPR, art. 12.
515 UN Special Rapporteur on the human rights of migrants, Report on the use of digital technologies in migration
governance, UN Doc. A/HRC/47/30 (2021).
116



use of satellite data to justify broad operational measures.>*® Recent literature has highlighted the
importance of satellite surveillance being considered in the context of the “datafication of
governance”. Lubin and Tang for instance, describe this issue as data injustice, where data practices
systematically put vulnerable groups at risk of being tracked, excluded, or harmed, while also
protecting those who govern from being held accountable.®!’ Satellite surveillance is one of these
practices, where groups are made legible through the constant extraction of data, but are still
excluded from the decisions made about the data that is shared. All this is additionally true in the
context of migration where satellite data is also used for purposes other than its original intention of
collection, such as supporting enforcement and deterrence policies that have a significant impact on
the safety and mobility of individuals.>'® Furthermore, the practices of satellite surveillance
disproportionately impact vulnerable groups of people, such as migrants, asylum seekers, and
refugees, which led the UN human rights bodies to consistently emphasize that the use of
surveillance technology without proper safeguards can lead to the perpetuation of existing
asymmetries of power and discrimination.®!° In the context of migration, the use of remote sensing
technology could lead to a phenomenon of “invisible governance,” where decisions that have a
profound impact on people’s lives are made through the analysis of data from a distance, rather than
through direct interaction with those individuals.

An additional topic raising from the so far treated issue is the attribution of responsibility
deriving from the transnational character of satellite surveillance. In fact, Earth observation
satellites function transnationally with the data gathered by one State that is processed by the
private sector and disseminated to various governmental agencies. The international human rights
regime, however, holds that States cannot escape their responsibilities by acting extraterritorially or
through third parties which is why the Human Rights Committee has clarified that States remain
responsible for ensuring that surveillance measures they deploy or rely on comply with human
rights obligations, including through regulation of private actors.®”® When applied to satellite
surveillance, this rule would imply that States are responsible for ensuring that the use of remotely
sensed data is in conformity with human rights norms, without considering where the data is
gathered and processed. For these reasons, recent reports by the UN have highlighted the need for
greater human rights protection in the use of surveillance technology, including satellite data. The

UN Special Rapporteur on the right to privacy has highlighted the fact that the development of
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remote sensing technology threatens to outstrip current legal frameworks, with a need for greater
transparency and accountability.®! While these debates have focused on digital surveillance on
Earth, the same arguments can be applied to space-based systems that offer a form of persistent
surveillance that is difficult to dispute. In this respect, satellite monitoring and remote sensing are
only examples of the problem that has been identified so far in the past paragraphs and chapters: the
divide between the strategic management of space activities and their human-level implications.
Even if the international space law has always focused on the sovereignty of States, peaceful use,
and liability, it has however not paid much attention to the use of space-based information in
influencing the lives of individuals, a gap that needs to be closed by bringing human rights into the
debate on space management, as ensuring the sustainability and security of outer space is more than
just a question of preventing conflict or debris proliferation, it is also crucial to ensure that space
technology does not become a means of unbridled surveillance and exclusion. With the reliance on
remote sensing technology continuing to escalate, the need to adopt a human rights approach to

space governance will be imperative to maintaining the normative integrity of space.

1.3 Asymmetric Vulnerability and Risks for States Without Space Capabilities

As anticipated, the growing importance of space-based systems to the conduct of civilian life
has radically transformed the character of security risk distribution in the international system.
Despite the fact that the use of outer space has been considered for many years a place of strategic
rivalry between technologically advanced States, more recent assessments have emphasized that the
most pressing risks of space insecurity are, in fact, carried not by space-faring States, but by those
States and peoples that do not possess their own space capabilities. This dichotomy, between those
who control the space environment and those who rely upon it but do not control it, illustrates the
current state of space governance and poses important questions about equity, responsibility, and
human security to address.>?> More precisely, as the situation stand today, non-spacefaring States
are heavily dependent on satellite services offered by other governments, international bodies, or
private entities for critical civilian uses which include weather forecasting, disaster warning,
navigation, agricultural monitoring, telecommunication, and connectivity to global financial and
humanitarian systems, among others.>?® The issue emerges as while these non-spacefaring States are

in this situation, they lack the ability to shape the safety and sustainability of the space environment,
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on which their critical civilian uses depend. This makes them highly susceptible to the negative
effects of congestion, interference, or debris-related events, despite their minimal role in creating or
managing these risks.>* The United Nations Institute for Disarmament Research (UNIDIR) has
been a leader in thinking about this challenge named asymmetric vulnerability: in a series of studies
issued over the past year UNIDIR has suggested that the risks of space security are not randomly
distributed, but rather that they reflect and reinforce existing inequalities in the world.>?® Those
States with high levels of space situational awareness and defensive capabilities are able to absorb
shocks, redirect functions, or compensate for losses in ways that are simply not possible for less
technologically advanced actors. In contrast, States that rely on a few satellite communications may
see cascading socio-economic consequences from even small disruptions.?® This imbalance has
profound implications for the concept of space security which has traditionally focused on the
safeguarding of national resources and strategic stability between the great powers, but from the
point of view of non-spacefaring countries, the threat is not necessarily the military strike against
satellites but rather the vulnerability of the availability of services that are essential to development,
security, and governance. In this sense, UNIDIR has underscored that space insecurity is essentially
a risk multiplier for human insecurity,>?” a problem even worsened by the fact that many of the
States that lack space capabilities have also limited representation or influence in the bodies where
the rules of space governance are being shaped. Although COPUQS is formally organised on the
principle of sovereign equality, in practice, full participation often requires a level of technical
knowledge, diplomatic effort, and financial resources that are not evenly distributed.’® As a
consequence, the results of governance may come to reflect the interests and risk perceptions of
space-faring States, even if the downstream risks are most acutely felt in other places. This has been
characterized as a form of “structural exclusion,” where States most vulnerable to space insecurity
have the least influence over the rules of space governance.®?® Additionally, the reliance on external
space-based services can pose certain political autonomy and resilience challenges. The satellite
data and services are usually embedded in certain contractual or strategic relationships that can be
disrupted by geopolitical tensions, which, for countries that do not have alternative space-based

services, can translate into severe constraints of their policy autonomy,*° a dynamic particularly
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salient for regions that are vulnerable to climate-related disasters.>3! This link between space
insecurity and socio-economic rights will be further analysed in the following paragraph.

The analysis of UNIDIR also emphasizes that this asymmetric vulnerability is not fixed but
cumulative, meaning that as space becomes more congested and contested, the risk of incidents also
increases, and consequently, the risk of disruptions also affecting the dependent States.>*2 However,
the growing commercialization of space has also led to the emergence of new actors whose
incentives may not be consistent with the risk tolerance of the vulnerable users, indeed, even if the
private satellite operators can increase access and innovation, they can also lead to increased
congestion.®® This opinion is supported by the literature, with authors such as Moltz and Jakhu
suggesting that the current state of space governance is still not adequately equipped to deal with
issues of distributive justice, being more concerned with issues of access and liability than
vulnerability and dependency.>** Weeden and Samson make a similar observation regarding the
current status of norms, arguing that they do little to support actors who are not in a position to
actively counter orbital risks, thereby transferring the costs of space insecurity to those who are
least able to afford them, which is consistent with the overall dynamics of global commons
management, where powerful users of the environment shape it, and the weaker users absorb the
negative externalities out of it.5® In this sense, to the extent that the access to satellite services
becomes a prerequisite for the exercise of rights related to food security, health, information, and
protection against disasters, disorders that particularly affect certain States raises questions about
equity and responsibility: inasmuch as international human rights law focuses on States as primary
subjects of responsibility, UNIDIR and other commentators suggest that collective responsibilities
may arise if systemic risks are caused or perpetuated by those who could prevent them.>% This
approach is consistent with emerging debates on shared responsibility and due diligence in global
risk governance. Nevertheless, as already analysed before, the existing frameworks of space
governance provide only limited recourse, with the liability framework of international space law
being centred on the damage inflicted by particular space objects, and not well-equipped to deal
with the systemic damage that can be caused by congestion or debris.>3” At the same time, soft law

measures, while useful for norm-building, are not enforceable and may not provide sufficient
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safeguards for the interests of vulnerable users. UNIDIR has thus urged that equity and inclusivity
have to be given more prominence in the discourse on space security, and that the views of non-
spacefaring States have to be brought into the norm-building process.>*® From a human-centric
approach, therefore, addressing asymmetric vulnerability implies a change in the framing of space
security from one of competitive advantage to collective risk management. This implies, among
other things, an understanding that the integrity of the orbital environment is a global public good
whose deterioration is most harmful to those who have the least ability to influence the situation, as
well as an improvement in capacity-building, information-sharing, and access to institutional
resources for States that rely on space systems but do not control them.>3°

In conclusion, the risks faced by States without space capabilities demonstrate that there is a
fundamental tension in the heart of contemporary space governance. As our reliance on services
provided by space increases, so too does the division between those who shape the space
environment and those who rely upon it. UNIDIR’s work highlights that this is not only a technical
but also a normative issue that challenges our assumptions regarding the way in which we govern
the outer space environment. Addressing the problem of asymmetric vulnerability is critical to any
truly human-centric approach to space security that recognizes that the security of the orbital

environment is inseparably linked to the security of vulnerable populations on Earth.>4

2. Satellites and Environmental Protection

The connection between activities in outer space and protecting the environment is one of
the most important but least studied parts of modern space governance. Satellite systems have
become essential for monitoring, predicting, and responding to climate change, environmental
degradation, and extreme weather events as they rapidly increase. Unlike the use of space for
strategic and economic purposes, satellites for environmental protection are first and foremost
closely related to the protection of the right to life, livelihood, and socio-economic rights of people.
In this regard, the correlation between space activities regulation and the realization of the right to
an adequate standard of living as provided for in Article 11 of the International Covenant on
Economic, Social and Cultural Rights (ICESCR) is very much significant. °** More precisely, this
Article guarantees the right of all people to an adequate standard of living which among other things

includes the necessary food, clothing, shelter, housing, as well as the improvement of living
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conditions; °*? additionally, the Committee on Economic, Social and Cultural Rights (CESCR) has
elucidated this right, stating that it covers not only the supply of material goods, but also the
presence of systems or services to protect the well-being of people from potential threats. >** With
the growth of climate unpredictability, environmental degradation, and the increased occurrence of
disasters, satellite-based Early Warning Systems (EWS) have become essential infrastructures for
States to fulfil their obligations and generally speaking, satellites play a crucial role in the
continuous observation of the climate system, weather patterns, deforestation, and land degradation,
as well as water availability and extreme event predictions such as hurricanes, floods, droughts and
heatwaves.*** Besides that, data obtained from Earth observation satellites provide critical inputs to
the situation to the World Meteorological Organization (WMO), the Intergovernmental Panel on
Climate Change (IPCC), and also to disaster management organizations where, without regular
satellite watch, it would be nearly impossible to anticipate and react to environmental threats, most
especially in the areas that are the most subject to disasters.>* This link between satellite,
environmental monitoring and human rights is becoming an increasingly acknowledged structure
within the UN system, was the Office of the High Commissioner for Human Rights has noted that
"environmental damage directly causes the violation of economic, social and cultural rights, among
which are the rights to food, water, housing, and health.">*® In this regard, as anticipated, early
warning systems mark the closest intersection between satellite infrastructure and the right to an
adequate standard of living. The United Nations characterize EWS as comprehensive systems that
detect hazards, predict impacts, convey risk information, and allow for a timely response, where, of
course, satellites are the core of these systems, providing continuous data about the state of the
atmosphere, oceans, and land.>*” UNDRR and WMO report that countries with well, functioning
multi-hazard early warning systems can reduce the impact of disasters by up to 30 percent.>*® On
the other hand, the lack or breakdown of such systems is strongly linked with higher death tolls and
economic losses, especially in poor and climate-vulnerable countries.>*® Seeing this gap, the UN
Secretary-General initiated the "Early Warnings for All" campaign in 2022 with the aim of ensuring
that everyone is protected by early warning systems by 2027, an initiative that particularly points

out satellite data as one of the core components of global early warning capacity, together with
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ground, based observation and communication networks.>>® The way the initiative is presented
reflects a key change in norms: early warning is no longer considered only as a technical or
developmental challenge but more and more as a question of equality and human security.>®
Following this argument, access to early warning information can be framed as enabling the
effective realization of Article 11 (and related rights such as health and life) of the ICESCR from a
right-based perspective. The Committee on Economic, Social and Cultural Rights (CESCR) has
pointed out that the States are under obligation to take preventive measures against threats that are
adequately predictable to the living conditions and these include natural hazards,>? hence, where
satellite-based EWS are the main source of hazard prediction, their availability, dependability and
consistent provision becomes legally relevant and not an option. Neglecting these systems, whether
through the governance failure, lack of investment, or space insecurity, may not directly violate, but
can nonetheless profoundly affect the socio-economic rights of the people.

Furthermore, the distributive dimension of using satellites to support environmental
protection is especially significant. While climate change is a global phenomenon, its effects are
more severely suffered by developing countries and disadvantaged communities that, in many
cases, are highly dependent on satellite data provided from outside their regions. UNDRR reports
that least developed countries have a very small share of the global disaster losses in absolute terms,
however, they suffer the highest losses when these are related to GDP and human development
indicators.>® This disparity is a reflection of the general pattern of dependency that was illustrated
in the previous section: those who are most vulnerable to environmental hazards are generally those
who have the least control over the space-infrastructures that help to mitigate these risks. More and
more scholars have pointed out such dependency as a challenge of governance rather than merely a
technical one. Rayfuse and Scott highlight the fact that environmental monitoring with space-based
systems leads to the emergence of the new forms of “epistemic power”, where the States and
organizations owning satellite data decide what environmental risks are, and in fact, they give their
definition, set the priorities and solutions.>>* Also, other studies claim that the access to climate data
determines the level of participation and influence in global environmental governance and thus,

lead to raising concerns about inclusion and equity.®>® In this way, scholars are trying to point out
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the dynamic according to which environmental protection through satellites, which is supposedly a
neutral act, is actually very much involved in the wider global inequality structures.

The wulnerability of satellite systems themselves is another element that adds to this
complexity. Environmental monitoring and EWS require that the orbital environment be sustainable
over the long term, which however is, how we have now noted multiple times, increasingly
challenged by congestion, debris, and interference. If Earth observation satellites were disrupted
either unintentionally or intentionally the ability to give early warning could be reduced at the very
time when such measures are most necessary. It is in this regard that the assessments of Secure
World Foundation and ESA have highlighted that the increase in satellite numbers in the main
orbital regimes is raising the risk of collisions for Earth observation constellations that are essential
for climate and disaster monitoring.>®® Such vulnerability raises therefore important normative
questions, as it follows that if satellite-based environmental monitoring is indispensable for the
protection of socio-economic rights, then any damages to these systems would have a human
dimension extending the interests of individual operators becoming more than just a matter of space
sustainability but also an absolute necessity for human well-being. An idea that reinforces the
arguments put forward at the recent UN discussions where the safety of space was to be measured
by its effects on civilian life.>*” International environmental law and human rights law essentially
meet each other on this point, with the United Nations General Assembly that has acknowledged the
right to a clean, healthy, and sustainable environment, thereby emphasising that human rights and
environmental protection are closely linked, and that without the aforementioned capabilities, there
is a risk that both environmental governance and the protection of rights will be compromised.®®
Nevertheless, despite this importance of theirs, satellite-based early warning and environmental
monitoring systems still remain quite uneven in terms of accessibility and, mostly, have an
inefficiency problem in many cases. In countries like India, for instance, major limitations remain
in terms of human resources with the capacity to analyse remote sensing data. Other limitations
include the absence of effective communication infrastructure, which further obstructs the
effectiveness of early warning systems even when satellite data is available.>®® On this matter,
World Bank studies have emphasized that these systems become effective only when they are
accompanied by sufficient social and institutional infrastructure that has the capacity to receive
warnings, analyse them and act upon them in a timely manner. This further emphasizes the need for

a governance structure that can combine space-based data with local knowledge and develop
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effective communication strategies that can further enhance readiness and preparation.>®® Hence,
emphasizing the crucial concept previously mentioned, from a governance perspective the
continued dependency on satellites for environmental protection is an argument for considering
space systems as a part of critical global infrastructure. Therefore, many claim that climate-related
infrastructures that have a transboundary impact need to have governance arrangements between
states, which reflect the concepts of shared responsibility and differentiated capability.>®* Applying
this logic to space, the issue of maintaining environmental satellites is a collective responsibility
and not subject to the discretion of any country.

In conclusion, there is no doubt that satellite-based environmental monitoring and early
warning systems are at a critical point in space governance, environmental protection, and human
rights. Through these, countries are able to mitigate the effects of environmental risks, improve
disaster resilience, and sustain the material basis for a decent standard of living. However, their
unequal distribution, exposure to space conflicts and lack of proper governance reveal the obvious
inequalities that exist in the global management of environmental risks. Solving these problems
calls for a human-centred concept of space security and a recognition that satellites are not simply
strategic or commercial assets but infrastructures that are necessary for human dignity, resilience,

and survival.>%2

3. Proposals for a Human-Centric Governance

3.1 Space Traffic Management with Civil Society Participation

As the density and diversity of space activities continue to rise, Space Traffic Management
(STM) has come to be recognized as one of the most pressing governance challenges in outer space.
Conventionally defined as a technical or operational problem, relating to collision avoidance,
conjunction analysis, and satellite coordination, STM has increasingly come to have wider
normative implications. In a context in which orbital saturation, debris, and satellite interference
pose a direct challenge to the provision of services that are essential to the conduct of civilian life,
STM can no longer be regarded as a technical problem; instead, it needs to be conceptualized as a

form of human risk governance.®®® At its core, STM is the “set of norms, procedures, and
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institutional frameworks that ensure the safe, sustainable, and predictable functioning of space
objects over the entire life cycle 7,5 however, current practices are still fragmented, voluntary and
unevenly applied. Although leading space-faring nations and companies have developed
sophisticated space situational awareness (SSA) capabilities and internal coordination systems,
there is no comprehensive international framework that regulates traffic management in space. This
is especially challenging in light of the arguments developed in Section 1: the inevitable effects of
disruptions to space systems have human consequences such as the failure of environmental
monitoring and the loss of early warning systems and communication infrastructure. From a human-
centric point of view, the question is not only how to prevent collisions but also who is at risk for
the mismanagement of orbits and who is involved in determining the acceptable level of risk. As
UNIDIR has pointed out, the risks of space security are asymmetrically distributed and States
without space capabilities are more vulnerable to risks despite having little impact on the
management of orbits.>®> STM is thus a place where issues of equity and responsibility are brought
together, therefore, the United Nations has increasingly identified STM as a key area of cooperative
governance, and within COPUOQOS, the issue of the long-term sustainability (LTS) of outer space
activities has provided important background work in identifying guiding principles with respect to
information exchange and responsible behaviour.®® The LTS Guidelines, although non-binding,
can be seen as implicitly recognizing that unmanaged traffic poses not only a danger to the safety of
orbit but also to the continuity of space-based services necessary for sustainable development.
Nevertheless, as has been pointed out by a number of authors, these guidelines do not extend to
provide the institutional framework necessary to address real-time traffic risks in an increasingly
commercial space environment.®®” These limitations of the current methods have led to a growing
need for a more organised STM system and the policy analysis of ESA, OECD, and Secure World
Foundation all point to the same conclusion that the current ad hoc coordination among the
operators is not adequate in the crowded orbital environment.*®® Without a set of rules regarding
data sharing, manoeuvring responsibility and prioritization of vital assets, the decision-making
process in collision avoidance could become complex, disputed, and even politicized. From the
human perspective, such a situation is a concern inasmuch as the decisions made in space could
impact the availability of services that are used by the civilian population, even if the affected

communities are not involved in the process. In this way, transparency and accountability are
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identified as the normative foundations of human-centric STM, with transparency representing
more than a confidence-building measure between States but rather a necessary condition for
evaluating how risks in space are addressed and for whom. Authors such as Schrogl and Hobe have
identified that the principles of STM must be similar to those of global environmental governance,
this includes access to information, public participation and impact assessment.>®® These principles
have been recognized as a result of the realization that decisions in the technical domain have
distributive consequences, especially when they relate to shared infrastructure. With regard to
accountability, this is an even more complex issue. The current STM approach is very dependent on
informal coordination and voluntary compliance which makes unclear who is responsible in case of
failure in risk management. Scholars Jakhu and Weeden have pointed out that the lack of a
consensus on liability or responsibility allocation for collision avoidance manoeuvres provides
incentives for risk-shifting rather than risk-reduction.>”® In a human-centered approach, it is not
acceptable to have ambiguity in responsibility, as it shifts the cost of orbital congestion to actors,
such as non-spacefaring States and civil users, who do not have the capability to manage the risk on
their own.

The role of civil society and non-governmental participation provides a partial answer to
these weaknesses. Although the STM debate has historically been restricted to States, space
agencies and private companies, an increasing body of literature highlights the importance of
stakeholder engagement. Johnson-Freese for instance suggests that open governance processes can
improve legitimacy and resilience by taking into account a variety of views on risk and harm.®’! In
the context of STM, civil society groups, research institutions and humanitarian organizations can
offer important perspectives on the human implications of orbital disruption, particularly in disaster
response and environmental observation. Crucially, participation in civil society must be recognized
not as a symbolic act, but as a functional aspect of effective governance; the UN processes in other
areas of relevance, such as climate change, disaster risk reduction, and environment, have shown
that stakeholder engagement leads to improved information and accountability.>’? This can be
replicated in STM to enable the inclusion of human impact assessments in traffic management, in a
way that the safeguarding of vital civilian services is taken into account. In this regard, UNIDIR has
recently proposed the concept that STM could play a role as a bridge between technical governance
and normative debates on space security.>”® Through the incorporation of responsible behaviour

principles within operational traffic management, STM provides a pragmatic way to mitigate risks
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without necessitating the immediate achievement of a consensus on binding arms control
agreements. This corresponds to the incremental strategies of norm-building that were discussed in
Chapter I11.

From a theoretical position, STM can further be located within the discourse of global
commons management. Deudney and other scholars have long suggested that areas of shared use
and vulnerability demand different models of governance, ones that emphasize group limitation
over individual benefit,>"* and STM reflects this principle as it stresses cooperation even among
rival parties. However, without consideration for equity and participation, it threatens to replicate
the very imbalances it is intended to regulate, favouring those with superior capabilities and
relegating dependent users to the periphery. In this already complex context, the commercialization
of space further complicates STM governance, as discussed earlier, with contemporary large
number of satellites in low Earth orbit being owned by private companies which in turn launch
mega-constellations that radically change traffic patterns. Although commercialization has led to
increased access to space-based services, it has also contributed to congestion and the risk of
cascading failures.®”> OECD research indicates that unless there are public interest protections,
market-oriented STM solutions could lead to situations that are efficient but not resilient, making
human-critical systems vulnerable to systemic shocks.>’® A proper STM approach that is human-
focused, therefore, needs to balance efficiency with protection, this involves identifying some space
systems, such as Earth observation satellites for early warning and disaster response, as critical
infrastructure that requires stronger protection in traffic management systems, with the ESA and
WMO that have both argued that priority mechanisms may be required to guarantee the continuity
of services that are essential for human safety.>’’

Finally, the institutional question of where STM should be located remains unresolved.
Although COPUOS offers a legitimate multilateral framework, its consensual nature and lack of
enforcement mechanisms make it less capable of dealing with real-time traffic. For this reason,
some authors have suggested a combination of norm-setting at the UN level and implementation at
the regional or technical level,>’® nonetheless, from a human-centred perspective the answer to the
institutional question should be informed not only by efficiency but also by inclusiveness and
accountability. In conclusion, Space Traffic Management is a key point for the promotion of
human-focused space governance, by conceptualizing STM not only as a means of dealing with

orbital saturation but also as a tool for human risk management, it becomes possible to ensure that
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the principles of transparency, accountability and participation are incorporated into the very
essence of space security. While STM by itself cannot address the structural issues of inequality that
have been identified in the previous sections, it is still a practical and politically viable means of
ensuring that space governance is aligned with the protection of human life and dignity.>"

3.2 Common Heritage Model Inspired by the Law of the Sea

As illustrated in the previous sections, the growing dependence on outer space for vital civil
purposes reveals a fundamental tension in modern space governance, namely that despite the
indispensable role of space-based infrastructure to the protection of human rights, environmental
sustainability, and disaster risk reduction, the normative framework that regulates outer space
remains largely fragmented and State-centric. In this context, the Common Heritage of Mankind
(CHM) principle, mostly developed within the law of the sea, constitutes a crucial normative tool
for evaluating the distributive and structural deficits of the current space governance system, even if
it does not offer a directly transferable legal paradigm. As mentioned in paragraph 4 of Chapter I,
the United Nations Convention on the Law of the Sea (UNCLOS) and the treaties on outer space,
especially the Outer Space Treaty and the Moon Agreement, share principles on peaceful use, non-
appropriation, and the characterization of space as the “province of all mankind” and, in the Moon
Agreement, as CHM. While both deal with the fair use of resources in areas beyond national
jurisdiction, the Moon Agreement has its own set of challenges because of its limited ratification.
However, similarities exist particularly in the right of transit, despite the fact that the sovereignty
implications affect these rights in different ways in the maritime and outer space areas.

As a starting point, the principle of Common Heritage of Mankind emerged during the
United Nations Convention on the Law of the Sea (UNCLOS) negotiations as a reaction to the
perceived threat of technologically advanced States monopolizing access to deep seabed
resources.’® Now contained in Part XI of UNCLOS, the CHM aims to ensure that areas beyond
national jurisdiction were administered for the benefit of all of humanity, with special consideration
given to the interests and needs of developing countries.®®® The key components are non-
appropriation, collective administration, equitable sharing of benefits, peaceful use, and
intergenerational administration;>®? and although formulated with a different physical space in

mind, these components are also highly relevant to current debates in outer space, where shared use
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coexists with profound disparities in capability and access. In space law, we examined how the
principle was introduced by the 1979 Moon Agreement in relation to the Moon and its natural
resources; however, the treaty’s limited ratification, particularly the absence of major spacefaring
nations, has frequently been seen as evidence of the political impracticality of CHM in outer
space.>®® In outer space discussions, it is argued that the principle is too redistributive, excessively
legally indeterminate and incompatible with incentive schemes for investment and innovation,
consequently, CHM has been replaced with more flexible and State-focused approaches based on
freedom of use and national authorization schemes. Nonetheless, as discussed above, the modern
space environment is fundamentally different from the Cold War era in which these debates
originally took place and outer space is no longer a distant realm of symbolic exploration but rather
a congested operational environment that supports vital civilian services on Earth. Additionally, the
dangers posed by congestion, debris and fragmentation of governance are no longer limited to the
States and peoples actively involved in space activities. Consequently, the rejection of CHM may
obscure its contemporary relevance as a normative corrective principle rather than a rigid legal
template. In this sense, reassessing the CHM does not mean giving full endorsement to the Moon
Agreement in its original form but rather identifying the underlying values of the principle and
determine whether these values are still relevant in the context of modern governance issues.
According to Tronchetti and Jakhu, for instance, CHM should be viewed as a living concept that
has the ability to adapt to new technological and political realities.>®* Thus, the principle of CHM
that promotes equal access and the shared responsibility of space resources provides a much-needed
balance to the current trend of governance that prioritizes first movers and technologically superior
countries. Clearly, this is especially true in the context of the development of club-based
governance structures such as the Artemis Accords explained in Chapter Ill, where the approach
that focuses on voluntary cooperation, bilateral implementation, and compatibility with national
law could lead to exclusion and the development of norms that are not universally applicable.5®
The normative critique in this case is not that the club-governance is necessarily illegitimate, but
that it fails to provide a means of dealing with distributive effects, and the CHM provides a
vocabulary for expressing the importance of such means. In posing outer space as a realm whose
stability and availability is a collective concern, the CHM contests the form of governance that

privileges efficiency and strategic fit over inclusiveness and equity.’®® Notably, the CHM also
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brings an intergenerational aspect that is not always considered in modern debates on space
governance: both the UNCLOS and the Moon Agreement include the importance of management
for future generations, that is a realization that the use of common resources has considerable
consequences for the future.®®’ In the context of space, this attention is particularly relevant for the
long-term nature of the problem of debris in space and the irreversibility of certain types of damage
to the environment. This aspect has been argued to be an important consideration in space
governance by scholars such as Deudney and Meyer who assess that intergenerational justice
should be a priority in space governance because the choices made today could affect the use of
orbital space for centuries to come.>%

One of the key elements of the Common Heritage of Mankind principle is the absolute
prohibition of sovereignty over areas and resources that fall within the category of the global
commons. Under the United Nations Convention on the Law of the Sea, States are categorically
prohibited from claiming or exercising sovereignty over the high seas and the seabed and its subsoil
beyond the limits of national jurisdiction. In a similarly analogous approach, the Moon Agreement
carries this same principle forward in the realm of outer space by explicitly prohibiting any national
appropriation of the Moon and other celestial bodies, thereby giving effect to the principle of non-
appropriation. This principle plays a crucial role in preventing the concentration or monopolization
of the global commons by technologically advanced States or powerful non-State actors, while at
the same time seeking to ensure that the benefits arising are shared equitably among all members of
the international community. Therefore, the CHM represents a profound shift away from the
traditional notion of territorial sovereignty and exclusive property rights, and instead promotes a
normative vision based on collective governance, shared responsibility and cooperative
management of spaces and resources that are considered to be the common property of humanity as
a whole. In this way, the legal frameworks applicable to outer space and the high seas show a deep
structural similarity in that both reject the idea of unilateral sovereignty claims by States. >

At the same time, the limitations of CHM must be acknowledged, as illustrated by the
experience of the International Seabed Authority (ISA) as prime example showing that the
application of the concept of common heritage in a working system is a complex task and the

application of such systems to outer space would face strong opposition and could hinder the
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incentives for innovation.>® Therefore, many authors propose a functional reinterpretation of the
concept of common heritage which would concentrate on certain areas of governance rather than on
the transplantation of the whole system.>®! In this way, the principles of common heritage could be
applied to certain mechanisms, such as space traffic management, debris mitigation and access to
essential data. For example, the principle of benefit-sharing does not necessarily have to involve the
direct transfer of resources but could be realized through capacity-building, constructive access to
space-based information and participation in decision-making processes.’®? Such measures are
consistent with established UN practices and provide a practical way to tackle structural inequality
without resorting to strict redistributive frameworks. This functional re-interpretation of CHM also
helps in filling the gap between idealism and pragmatism, by establishing equity on the basis of
tangible governance mechanisms, rather than mere statements of principle, CHM-inspired
approaches can assist in supplementing incremental governance reforms discussed in Chapter I11. In
this sense, CHM does not conflict with such initiatives as STM or responsible behaviour standards,
but rather serves as a normative guide to ensure that such initiatives remain attentive of human and
distributive effects. Furthermore, the applicability of CHM is also supported by comparison with
other global commons regimes: the increasing use of principles of common concern, shared
responsibility and differentiated capability in environmental law, climate governance, and
biodiversity conservation®® reflects a recognition that while not all actors make an equal
contribution to global problems, all have a stake in finding a solution to these problems. The same
logic applied to space governance reinforces the importance of inclusive norm-making and
collective restraint. The focal principle to keep in mind is that human effects of space insecurity call
into question governance models that seek to regard outer space as a mere arena of competition and
CHM, as a normative construct rather than a strict legal formula, provides a formulation for
articulating why equity, participation, and long-term thinking must be core components of any
human-centred approach to space governance.

In conclusion, the Common Heritage principle is still pertinent not inasmuch as it offers easy
solutions, but because it reveals the normative inadequacies of current regimes. Through its focus
on collective responsibility, intergenerational equity and the protection of vulnerable interests,

CHM supports the operational changes and the overall thesis argument that space security
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governance needs to develop in ways that better capture the human dependencies and collective

risks that characterize the modern space environment.>%

CONCLUSIONS

The present thesis research has explored the current governance of outer space through a
legal, institutional, and policy-oriented approach, with the scope of evaluating whether the existing
international framework is sufficient in the context of an increasingly rapid militarization and
weaponization processes, the rise of new private actors and the proliferation of dual-use and new
technologies. Through an analysis of the evolution of space law from its Cold War roots to the
current governance structures, this thesis has shown that the main challenge to space security does
not consist in the lack of a legal framework, but rather in the increasing gap between the normative
framework and the institutional capacity to interpret and implement these norms under conditions
of an increased strategic competition.

The first part of this thesis has identified the structural foundations and limitations of the
current legal framework. The analysis of the Outer Space Treaty and the following UN instruments
illustrated how the current regime has proved comprehensively efficient in maintaining its core
principles of non-appropriation and peaceful use, at the same time, it has also underlined the
existence of important normative gaps, especially with regard to conventional counterspace
weapons, dual-use technologies and the regulation of military activities below the threshold of
weapons of mass destruction. The absence of a centralized authority as in other global commons
regimes such as the seabed one, and the vagueness of the key provisions of the Outer Space Treaty
led to a substantial situation of ambiguity, with States being able to operate in a way that formally
does not violate the existing legal framework.

On the basis of this legal analysis, the second chapter then positioned space governance in
its current strategic context. By analyzing the strategies and capabilities of the main and rising
space powers, including their direct ascent anti-satellite weapons, counterspace strategies, and the
return of nuclear risk in space, the thesis argued that technological innovation has increasingly
destabilized the classical distinction between civilian and military space infrastructure. This is
further complicated by the growing involvement of private actors, whose infrastructures are

increasingly providing services that are critical to both civilian and military activities. Thus, it was
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presented the argument that commercial militarization not only challenges the existing frameworks
of responsibility and liability, but also redistributes risk in ways that are disproportionately harmful
to States and peoples lacking their own space capabilities.

The third chapter then examined the institutional dimension of space security governance,
focusing on the United Nations system and demonstrating that governance outcomes are shaped by
a persistent tension between institutional paralysis and incremental reform. The division of
competences across the First Committee, COPUOS, UNOOSA and the Security Council has
limited the UN’s capacity to produce binding and enforceable outcomes, especially in a context of
renewed great power rivalry. Its consensus-based decision-making, while being a normatively
attractive approach, has in practice frequently lead to compromises with low effective outcomes or
to procedural deadlock. Consequently, governance has increasingly moved toward soft-law
instruments, voluntary commitments and norms of responsible behaviour. While these may offer
pragmatic pathways to risk reduction, the thesis has shown how they also pose the risk of
consolidating a fragmented and potentially exclusionary “club-based” order, in which norm-setting
authority is exercised by technologically advanced States. This ambivalence was reflected in the
analysis of so-called plurilateral initiatives, such as the Artemis Accord, which, if on the one hand
may help creating operational norms and enabling cooperation when multilateral consensus proves
unachievable, on the other hand may raise concerns regarding universality, legitimacy and
distributive justice, especially when they influence practices that impact the space environment as a
whole.

A central contribution of this thesis lies in its conceptualization of space security. Rather
than seeing it merely as an inter-State strategic issue to be addressed through conventional arms
control measures, the research has advanced the concept of space security as a form of human-risk
governance. Through this lens, as the reliance on space-based services continues to grow,
disruptions in orbit are increasingly translated into tangible risks on the ground, particularly in the
areas of communication, navigation, environmental observation and disaster relief, making space-
assets essential enablers for the enjoyment of basic rights in the contemporary scenario. These risks
are not evenly distributed, with the most severe implications being borne by States and peoples who
rely on space-based services but lack the ability to shape the rules that govern them. Thus, by
combining space law with human rights, environmental protection and distributive justice, this
thesis has demonstrated that governance choices in outer space inevitably carry ethical and social
implications. In this respect, Italy’s increasingly debris-focused approach, as explored through UN
practice, exemplifies how sustainability-driven initiatives can provide a pragmatic entry point for

balancing security, environmental protection and multilateral legitimacy.
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The study, however, acknowledges its own limitations: the rapidly changing nature of the
technological and geopolitical environment means that any assessment of capabilities, doctrines
and governance efforts is inherently time-dated. Moreover, although this thesis has sought to
incorporate lessons from other global commons regimes, it does not attempt to formulate a
comprehensive institutional approach to the governance of outer space, but rather seek to identify
viable courses within the existing political limitations.

With a perspective into the future, the findings suggest that the future of space security
governance is unlikely to be shaped by a single broad treaty in the short term. What is more
reasonable is that progress will depend on the gradual construction of a combined and mixed
approach to the governance: through the clarification and updating of treaty interpretation where
possible; through the consolidation of norms of responsible behaviour with a focus on universality;
through the development of operational governance in areas such as debris mitigation and STM;
and through the integration of a human-centred approach that takes into account the distributive
implications of insecurity in space. In this regard, the Common Heritage of Mankind principle as
described in the research continues to have relevance not as a hard legal prototype, but rather as a
normative guide that can address equity gaps and inform change that moves beyond a State or club-
based approach. Finally, whether the international community will succeed in bridging the gap
between normative ambition and institutional capacity remains uncertain, but the stakes involved,
strategic, environmental, and human, make such pursuit of a more inclusive and accountable

governance not only desirable, but necessary.
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