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Abstract-

Space diplomacy has become an important instrument of international cooperation
in an era marked by rapid expansion of space activities and growing global
interdependence. It involves diplomatic, political, scientific, and technological
Interactions among state and non-state actors aimed at ensuring the peaceful use of
outer space and promoting shared benefits. This paper examines how space diplomacy
contributes to regional and global welfare through capacity building, technology
transfer, norm creation, and cooperative governance mechanisms. It analyses the role
of international institutions, treaties, and regional initiatives in enhancing security,
scientific advancement, economic development, and trust among nations. The study
further highlights how space based cooperation supports the provision of global public
goods such as environmental monitoring, disaster management, navigation, and
communication services. Despite its welfare-enhancing potential, space diplomacy faces
challenges including militarization, unequal access, governance gaps, and emerging
security risks. The paper argues that strengthening inclusive and transparent space
diplomacy frameworks is essential for maximizing regional and global welfare and for
ensuring that outer space remains a domain of peaceful cooperation for the benefit of
humankind.
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1. Introduction

Space diplomacy encompasses a range of activities undertaken by state and non-
state actors to facilitate peace, security, economics, science, environment, technology
transfer, and sustainable development related to outer space. Through collaboration,
knowledge and technology sharing, and the establishment of norms, states further their
own power interests while benefitting others (Hitchens, 2015). Cooperation enables less
capable states to leverage the efforts of more capable partners. Technical cooperation
efforts often referred to as space diplomacy target the transfer of access, exploitation,
and peaceful use technologies. Capacity-building cooperation normally does not involve
satellite systems but bridges the gap between countries with varying levels of
technological endowment. Security cooperation addresses space-based military
developments, weapons, and perceived threats, as well as space administration
operations and activities with military potential. Space diplomacy thus influences
regional and global welfare through regional and global cooperation, global normative
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guidelines, and technology sharing and exchange.

The global prominence of space activities is expected to increase as the world enters
a new space age propelled by rising human aspirations for prosperity and economic
exploration of space. Space activities can benefit economies, enhance human welfare,
and promote mutual aspiration and cooperation among people and countries. However,
the global space environment is becoming increasingly competitive just as many
developing countries seek to acquire space capabilities. Outward-focused space
diplomacy is more critical than ever for regional and global security and welfare. The
welfare stakes are immense, and not adequately addressing space diplomacy could result
In increasing contention and fragmentation, diminishing regional states’ welfare gains,
a growing abyss of inequitable access, and fewer beneficiary states blocking, restricting,
or even outlawing emerging access technologies such as reusable launch vehicles.
2. Conceptual Foundations of Space Diplomacy

Space diplomacy refers to the cooperative interaction of nation states in the space
domain, the development of norms of behaviour that guide these interactions, and
activities designed to increase the technical capability of space access and exploitation
for partners in a nation’s space programme (Hitchens, 2015). These definitions identify
the range of actors involved in the space domain and the acts aimed at promoting
national welfare. Nations seek security, science, and economic development, which are
reflected in the extensive historical record of space diplomacy. The relevance of
examining space diplomacy today parallels the scholarly attention that has focused on
the phenomenon since at least the late 1980s, when the United Nations launched a
new space agenda encompassing ambitious political objectives, which included regional
cooperation among nascent space in developing nations.

The conceptual foundation of space diplomacy draws upon theoretical perspectives
that enrich understanding of space-activity choices, illuminate objectives and associated
welfare impacts, and clarify broader organisational and structural forces. Soft power
and the strategic trade-off model contribute to space diplomacy theory and establish
the centrality of global and regional welfare, respectively, for situating analysis.
Resources and actions involved in state access to and exploitation of space appear
consequential for advancing national and regional security, scientific and technological
capability, and economic development. The capacity to carry out activities beyond
territorial control frames strategic international engagement with potential
technological and scientific partners. Such travel extends beyond a nation’s immediate
region; hence, strategic bargaining vis-a-vis other major powers aligns with generating
access to regional partners.

Establishing space diplomacy occurs within conceptual parameters that delimit its
meaning further. Sovereignty in space refers to the absence of territorial claims; access,
the capacity to communicate with and carry out activities in the space environment;
exploitation, the ability to exploit space for scientific, political, or economic gain. The
formal bases for cooperation derive from multifaceted security and strategic concerns
and historical precedents in international relations not always directly related to outer
space. Peaceful uses imply continued long-term access, whose broader political and
material content underpins a nation’s motivation to sign sphere agreements of mutual
interest with space-faring states.

3. Historical Trajectories and Milestones in Space Diplomacy
From the launch of the Sputnik satellite in 1957 to the commissioning of the
International Space Station in 1998, and extending into the era of beyond-Earth orbital
missions to destinations whose exploration yet remained unconcealed, momentum has
steadily grown to realize the vision articulated by the first UN General Assembly
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Resolution on the Peaceful Uses of Outer Space, adopted as Resolution 1472 (XIV) on
December 12, 1959. The Preamble to the Resolution observes: “Rich and poor countries
have equal freedom to participate in scientific knowledge of outer space, the Solar
System, and the Universe. Knowledge of the outer space universe will contribute to
building regional and world peace and enhancing the welfare of mankind” (.. Schuiling,
2003). Yet, notwithstanding such aspirations, many developing countries remain
marginalized from the global space exploration endeavour (Hitchens, 2015).

4. Mechanisms and Tools of Space Diplomacy

Actors involved in space cooperation establish treaties focused on promising
instruments and frameworks; diplomacy enables assistance and incentives to pursue
beneficial strategies. Diverse agreements, multilateral regimes, and global institutions
curate cooperative technologies, best practices, and norms for data sharing, joint
missions, instruments complement national policies to develop scientific capacities,
advance peaceful uses, and promote responsible behaviours. Concerted efforts for
regional astronomy have emerged throughout Asia, Latin America, and Africa, inspired
by cooperative space-science activities in Europe and extensive experimentation in
Earth observation and meteorology. Early UN initiatives fostered permanent astronomy
partnerships, widely joined data-sharing schemes supported meteorology centres, and
distance-learning outreach in cooperation with national educational entities.

5. Space Governance, Law, and Ethical Considerations

Space governance is a multi-layered concept encompassing a variety of actors,
instruments, and issues. It is generally used to refer to efforts by the international
community to regulate the activities of states in outer space. Starting in the early 1960s,
the United Nations convened diverse space actors under its auspices to discuss
governance issues. This has resulted in five international treaties that collectively cover
basic principles applicable to all outer space activities (Hitchens, 2015). As globalization
has taken hold in the last quarter of the twentieth century, additional intergovernmental
and non-governmental forums have emerged. Outside of the UN, the main
intergovernmental forum is the Committee on the Peaceful Uses of Outer Space, which
convened regular discussions on a set of 22 long-term sustainability guidelines beginning
in 2010. There are also a growing number of space-related issues that governments are
being urged to address.

Space activities have been recognized as involving ethical considerations since the
mid-1970s, but the focus of these discussions has tended to be on the merits or otherwise
of specific projects. Many dual-use projects operating today have been instigated by
the discussion of ethical issues. An architectural framework is emerging that places
ethical considerations within the scope of governance discussions. The central tenet is
that ethics should be acknowledged and incorporated alongside scientific and technical
considerations when assessing governance practices.

6. Impacts on Regional Welfare: Security, Science, and Economic

Development

Regional welfare derives from space cooperation as well as other science-and-
technology-based strategies within states and neighbouring areas. In consideration of
regional welfare, space provides a common ground among neighbours in aspects such
as security, science, and development.

In terms of the security dynamics of individual states, space is a science-and-
technology-based resource, sharing technology with neighbouring countries either
legally or illegally, notably having a technology spill over from a developed state to
another neighbouring developing country. A country such as France could thus share
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science-and-technology-based technology with parts of Africa and form increasingly
cooperative bilateral agreements due to this thinking. In myriad such examples, all
civilized countries will have the opportunity to work in these areas, particularly if
security dynamics touch upon multiple intimate regional countries. Through the
development of multilateral humanitarian aspirations that 80% of civilized countries
support, there is an opportunity to spawn a more universal kind of space governance,
leading to an enhancement in cooperative bilateral agreements. On the scientific side,
when parts of countries neighbouring Southern Africa, for example, connect on space
satellite development, this stimulates interactions and outreach efforts between ground-
based observatories, generating even further science and technology exchanges that
ultimately feed back into the space economy.

Developing economies have realized the pivotal significance of accessing space for
strategic goals, independent of their overall economic conditions. Countries in Southern
Africa, Central and West Africa, small island nations, and even some in Asia, are
attending international astronomical conferences to explore development agendas.
Global-level scientific space economy models constructed for Africa and different parts
of the world support the idea of developing such initiatives even when economic
conditions are subpar. As regional centres close economic gaps, a plethora of adjacent
countries will provide abundant opportunities to facilitate public capacity development
and technology transfers. For their part, developed economies such as Germany and
France have embarked on space enhancement campaigns supporting all of Africa total
populations exceeding 1.3 billion—which may fortuitously align with and bolster
development agendas through international multilateral organizations.

Space economy missions in the realm of micrometeorology have equipped Southern
Africa with systems that also benefit large portions of Central Africa. By investing in
similar systems inside a partner nation like Botswana, technology transfers could take
place to similarly benefit one very close neighbor at the doorstep of the tradeoff. Notably,
such arrangements become feasible when countries achieve bold visionary milestones
that resonate on both regional and global levels.

7. Global Welfare Implications: Trust, Cooperation, and Human

Welfare

Trust and cooperation among nations play a critical role in influencing global welfare
(F Weber, 2018). The evolution of international governance structures—from the Inter-
Parliamentary Union and the League of Nations to the United Nations—has sought to
resolve disputes peacefully, prevent wars, and promote human welfare. Globalization
has had a mixed impact, improving poverty rates, life expectancy, wealth distribution,
and urban development in some countries while exacerbating these issues in others.
Increased global connectivity nurtures human creativity and drives economic growth,
yet 1t also raises concerns of inequality and undermines political stability (Machon,
2023).

Space diplomacy continues to deliver welfare benefits through trust-building,
multilateral cooperation, humanitarian and development gains, and the provision of
global public goods. Experience suggests that nations are more inclined to collaborate
on development assistance, environmental protection, and other broad-scale challenges
when mutual confidence is high. Globally shared efforts that advance the collective
welfare of humankind—spacing from family planning to mitigating climate change,
from public health to dealing with global education—have not only enriched the
development of international cooperation but also constituted the basic foundation of a
multi-polar world currently taking shape. The further provision of global public goods
funding corresponding to such wide-ranging human welfare agendas remains a matter
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of utmost urgency.

8. Challenges, Risks, and Mitigation Strategies

Space diplomacy remains critical to global and regional welfare, yet several risks
can undermine its benefits. Growing fragmentation of the space environment, reliance
on scarce and vulnerable infrastructure, and the increasing digitisation of space
governance expose states to a range of potential risks. These risks include the emergence
or escalation of conflict in, or extending into, space; increased space debris generation;
interference with and disruption of national or commercial space systems; hacktivism;
and cyber-attacks on space governance systems themselves (Hitchens, 2015). States
may seek to mitigate these risks through increased transparency, adopting voluntary
norms of responsible behaviour, establishing accountability mechanisms, and enhancing
resilience.

9. Case Studies in Regional Space Diplomacy

Several case studies illustrate regional space diplomacy, each initiated by a regional
power pursuing welfare-enhancing objectives through distinct actors and instruments,
with varied outcomes. The Brazil-Argentina Space Cooperation Agreement of 1996
aimed primarily to establish shared technological capacities and later reduce reliance
on external suppliers. However, domestic political considerations and real policy
priorities limited progress and contributed to the agreement’s stagnation, with processes
now resumed by the incoming management of the Brazilian Space Agency. Likewise,
the 2003 treaty establishing the Asia-Pacific Space Cooperation Organization sought
to develop regional technological capabilities and build space applications for member
states without strong indigenous capacities. Although the organization has licensed
several capacity-building programs, its impact on regional welfare has been moderated
by limited associated funding and the absence of a significant regional power with both
the willingness and the means to unlock its full potential.

In contrast, the Sea Guardian multinational cooperative surveillance initiative of
maritime traffic, initiated by the Spanish Ministry of Defence in 2019, illustrates a
regional project launched by a middle power for security purposes and supported by
countries in the maritime domain. Delivering maritime information on civil shipping
to the participating countries, the initiative enhances regional security preparation
and response capabilities and builds political and sectorial trust among participants.
The European Union Space Surveillance and Tracking program addresses the growing
threat posed by space debris to all space-faring nations, encompassing 28 countries,
the Euro control air navigation agency, the European Space Agency, and the European
Commission. Created to mitigate space debris, it collects surveillance data, contributes
to avoidable collisions, enables space safety assessments, and links European actors to
build space traffic management capabilities.

The Grand Challenge of Global Navigation Space Services for All, launched in 2018
by the Ministry of Industry and Information Technology of China, seeks to build a
regional GNSS system supporting member states without indigenous capacities through
requirements definition, infrastructure-building, and technology-sharing. While initial
outcomes are observable, future impacts depend on completion of the supporting
constellation and adoption by countries in the region. Overall, the studies emphasize
the importance of a readily available initial supply of space-based services to gain user
acceptance and stimulate local demand across several services on which future regional
welfare improvements can be built and enhanced.

10. Policy Pathways for Enhanced Welfare through Space
Diplomacy
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The preliminary conceptual framework of space diplomacy, focusing on regional and
global welfare, identifies policy pathways to enhance its contribution through cooperative
frameworks, normative guidance, and dual-use technologies. There is a pressing need
for such pathways because space diplomacy remains heavily reliant on informal
arrangements and national rather than regional or global assistance represents a major
gap. Moreover, despite increasing activities in many similar areas, much of the policy
and research attention has concentrated on multilayer cyber and non-space questions,
neglecting space-specific space diplomacy analysis; filling such a gap strengthens
regional and global governance (Hitchens, 2015).

11. Conclusion

Space diplomacy enables and promotes cooperation in outer space hence contributes
to regional and global welfare, both technologically and scientifically. It can be defined
as a branch of diplomacy whose ultimate goal is to influence regimes in outer space
through agreements and the establishment of global practices. Actors engaged in space
diplomacy include a variety of governmental and non-governmental parties, either
national or international, comprising national government representatives
(parliaments), international and regional institutions, intergovernmental organisations
and multilateral partnerships, industry and the economic sector, professional
associations, academia, NGOs, and civil society. Having multiple objectives, space
diplomacy is generally pursued to minimise or avoid conflicts in outer space or that
may derive from outer space activities (economic competition, regional security threats),
to encourage the peaceful use of outer space and its international common character,
to facilitate international technological transfer and diversification of supply of
industrial capabilities, or to exert control over specific activities (Hitchens, 2015).

The contribution of space diplomacy to welfare has been examined at the global level,
where it plays an essential role in facilitating multilateral cooperation through joint
platforms, in mitigating risks affecting humanity that derive from outer space activities
or that are aggravated by them, in enabling the generation of global public goods that
benefit human welfare, but also in addressing the so-called technology gap separating
the most technologically advanced countries from the less privileged ones. A similar
examination of the effects of space diplomacy on regional welfare has not yet been carried
out, even if the analysis of the relevant literature and of those space activities which
are recognised and conducted as space diplomacy reveals that regional welfare generally
constitutes a prominent goal too.
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