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About the Centre for a Spacefaring Civilization
The Centre for a Spacefaring Civilization is an independent think tank and research centre
focused on space law and policy, specifically those issues that need to be addressed in order
for humanity to become a spacefaring civilization. We take a holistic and multidisciplinary
view of the field and promote the sustainable and equitable development of space, keeping in
mind the interests of all nations and peoples. We are headquartered in the United Kingdom but
are virtually operated and globally focused. The Centre for a Spacefaring Civilization aims to
be a credible and objective source of leadership and information on space law and policy topics.
We take a global, long term, and multidisciplinary approach to these issues and seek to forge
relations based on mutual respect, trust, and transparency.
Our Mission
To further, advance and aid the legal and policy debates on those issues that need to be
addressed and discussed in order to facilitate the development of humanity as a spacefaring
civilization. In pursuit of this the Centre for a Spacefaring Civilization will work with
governments, industry, academia, nongovernmental, intergovernmental, and international
organizations, our supporters, and globally minded citizens to ensure the secure, sustainable,
and peaceful development of space in the interests, and for the benefit of all of humanity.
Our Vision
To create and promote the legal, and policy developments needed in order to facilitate
humanity's transformation into a spacefaring civilization.
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OST – Outer Space Treaty
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Executive Summary
This project examined the legal, policy, and governance issues involved in establishing,
maintaining, and growing space settlements whether in outer space or on the Moon or any other
celestial body. The project examined the existing legal framework, and how it may need to
adapt and evolve, with specific examination of concepts such as those of ‘space object’, and
‘astronaut’ which are inadequately defined in the space treaties and may not even be
appropriate for space settlements. This was done with the view to preserving as much of the
existing space law framework as possible and with respect for the principles of freedom of use
and exploration, and the non-appropriation principle codified in Articles I, and II of Outer
Space Treaty1 respectively. This project looked at existing space law, historical and other
relevant analogous models. It also involved taking a multi- and inter- disciplinary approach
undertaking a legal, political, historical, and ethical analysis of the governance of human
societies on Earth and in outer space.
This project serves as an initial survey to a broader body of work on space settlements, which
will be continued by the Centre for a Spacefaring Civilization for the foreseeable future. The
topic of space settlements is growing in importance and interest, particularly with the increased
attention to the ‘Moon Village’ concept and the development of the United States’ Deep Space
Gateway, additional impetus is provided by such endeavours as the UAE’s Mars 2117 project
and, of course, Elon Musk’s continually expressed desire to ‘colonize’ Mars. Space settlement
will not be possible without consideration of governance issues. Humans are complex, social
and political beings, and without understanding these issues space settlement is not viable.
Therefore, further work on these issues is urged, and the Centre for a Spacefaring Civilization
will endeavour to develop this project further.
This project made no attempt to define ‘space settlement’, terms such as ‘station’, ‘installation’,
‘outpost’, and ‘settlement’ are used interchangeably and are meant to refer to long duration
facilities of any size, duration, and purpose. This project is meant as a general survey of the
issues that need to be addressed rather than a specific examination of any one proposal.
Main Findings
The key main finding of this project is that stations, installations, outposts and settlements are
indeed permitted under international space law. That is not to say that there are not potential
issues or hurdles, but the space treaties allow for such endeavours, within constraints. This is
not only true owing to a broad application of the freedom of use of outer space codified in
Article I of the Outer Space Treaty but made clear by Article XII OST:
All stations, installations, equipment and space vehicles on the Moon and other
celestial bodies shall be open to representatives of other States Parties to the
Treaty on a basis of reciprocity.
While it is true that there is no definition provided for either ‘station’ or ‘installation’ this
suggests a broader interpretation of the terms rather than a narrower, more restrictive one. In
short, the drafters of the Outer Space Treaty could have specified what they meant by “stations,
1

Treaty on Principles Governing the Activities of States in the Exploration and Use of Outer Space, Including the
Moon and Other Celestial Bodies (adopted 27 January 1967, entered into force 10 October 1967) 610
UNTS 205 (Outer Space Treaty/OST)
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installations, equipment and space vehicles” but they chose not to. This coupled with the broad
‘freedom of use’ in Article I of the Outer Space Treaty means that stations, installations,
outposts and settlements are, generally speaking, permitted. Furthermore, despite the ‘failure’
of the Moon Agreement 2 to achieve widespread acceptance, it is still worth considering that
the Moon Agreement contains provisions regarding ‘stations’ and ‘installations’ on the Moon
and other celestial bodies in six of its articles (8-12 and 15). This further supports the
interpretation that the Outer Space Treaty allows for such activities.
However, as mentioned, that is not to say that there are not potential hurdles to outposts,
stations, installations or settlements, in outer space, on the Moon, or other celestial bodies. The
most significant specific obstacle is the prohibition, codified in Article II OST, on the national
appropriation of outer space, the Moon or other celestial bodies “by claim of sovereignty, by
means of use or occupation, or by any other means.” While the full implications of this
prohibition are, as yet, unclear, it is clear that this means that one cannot claim territory on a
celestial body. There may be additional issues for plans to use in situ resources, like using lunar
regolith for construction of the European Space Agency’s proposed Moon Village, although
recent developments with regards to space resources owing to the recently enacted laws in the
United States3 and Luxembourg4, as well as the work of The Hague Space Resources
Governance Working Group5, and discussions at the Legal Subcommittee of the United
Nations Committee on the Peaceful Uses of Outer Space (UNCOPUOS)6 suggest that there is
a growing acceptance of the idea that use of space resources for such purposes does not, per se,
constitute appropriation. Though the establishment of permanent installations on a portion of
the surface of a celestial body may be considered appropriation, especially if, as some are
proposing, one claims an ‘exclusion’ or ‘safety zone’ around the outpost, installation or
settlement, particularly as the right to exclude is one of the key components of the ‘bundle’ of
property rights and directly conflicts with the freedom of access principle codified in Article I
OST.
One potential ‘solution’ that this project has identified is the use of the ‘space object concept.’
While there is no clear definition of ‘space object’ provided by the space treaties it is possible
to identify a working definition from establish practice, which can be approximated as a
‘human made object launched into outer space’. ‘Space objects’ cover a wide range of things
from the smallest nanosats to segments of the International Space Station (which is considered
2

Agreement Governing the Activities of States on the Moon and Other Celestial Bodies (adopted 18 December
1979, entered into force 11 July 1984) 1363 UNTS 3 (Moon Agreement)
3
US Commercial Space Launch Competitiveness Act, Public Law 114-90, 114th Congress, 25 November 2015,
51 U.S.C, Title IV
4
Loi du 20 juillet 2017 sur l’exploration et l’utilisation des ressources de l’espace - (Law of 20 July 2017 on the
exploration and use of space resources) Doc. parl. 7093; Sess. Ord. 2016-2017 http://data.legilux.public.lu/file/eli-etat-leg-loi-2017-07-20-a674-jo-fr-pdf.pdf
5
The Hague Space Resources Governance Working Group (2017) ‘Draft Building Blocks for the Development of
an
International
Framework
on
Space
Resource
Activities’
Accessed
at:
https://www.universiteitleiden.nl/binaries/content/assets/rechtsgeleerdheid/instituut-voorpubliekrecht/lucht--en-ruimterecht/space-resources/draft-building-blocks.pdf
6
UNCOPUOS, Report of the Legal Subcommittee on its fifty-fifth session, held in Vienna from 4 to 15 April
2016, UN Doc A/AC.105/1113; UNCOPUOS, Report of the Legal Subcommittee on its fifty-sixth
session, held in Vienna from 27 March to 7 April 2017, UN Doc A/AC.105/1122; UNCOPUOS, Report
of the Legal Subcommittee on its fifty-seventh session, held in Vienna from 9-20 April 2018, UN Doc
A/AC.105/1177
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an assemblage of space objects rather than a single space object in and of itself.) Given that
any station, outpost, installation, or settlement will have to exist within a sealed pressurised
environment (like the ISS) they will therefore be constructed out of space objects. Therefore,
the station, installation, outpost, or settlement could be said to simply be the space object
therefore there is not necessarily any need to claim ‘territory’ on the Moon or any other celestial
body. The concerns prompting requests for ‘exclusion’ or ‘safety’ zones could be dealt with
under the provisions in Article IX of the Outer Space Treaty requiring an avoidance of ‘harmful
interference’ with the activities of other States Parties, as well as the liability regime elaborated
in Article VII OST and the Liability Convention7.
This approach is not without problems of its own, not least of which the fact that the concept
of space object relies on an object having been ‘launched’ into outer space from Earth and
therefore may not apply to objects constructed in outer space particularly if they are constructed
from material derived from the Moon or other celestial bodies. However, it is worth noting that
Article VIII OST states that:
ownership of objects launched into outer space, including objects landed or
constructed on a celestial body, and of their component parts, is not affected
by their presence in outer space or on a celestial body or by their return to the
Earth. (authors emphasis)
Indicating that objects constructed on celestial bodies would still fall within the definition of a
‘space object’, however this still leaves objects ‘in space’ in a potential state of ‘legal limbo’.
There are further definitional issues that the international community needs to address, one
such is the term ‘astronaut’. Again, there is no clear definition of the term ‘astronaut’ provided
by the space treaties, and indeed the term ‘personnel of spacecraft’ is used instead in several
places. This is relevant for a few reasons, first the space treaties contain provisions regarding
the rescue and return of astronauts (Article V OST and the Rescue Agreement8) as well as
endowing them with the status of ‘envoys of mankind’. However, none of the rescue or return
provisions are far from deviating from the general principles of humanity which would require
the rendering of assistance to those in distress anyway, nor does the status ‘envoy of mankind’
have much in the way of effect, it certainly does not convey diplomatic status on ‘astronauts’.
Regardless, there is value in the conversation about how we wish to consider those who will
make space their ‘home’.
An additional finding of this project is the need to consider multijurisdictional issues that will
arise given the inevitable international nature of any such space station, installation, outpost or
settlement. There are a few ways that jurisdictions can overlap. First is ‘territorial’ or ‘quasiterritorial’, this manifests itself as the ‘owners’ of space objects have jurisdiction over their
space object, this is not necessarily an issue for single State projects such as Tiangong or Mir
but is an issue on the International Space Station as one can move from Russian, American,
‘European’, and Japanese segments within a matter of minutes. This is a potential problem as
States also have jurisdiction over their nationals in outer space on a personal (i.e. non7

Convention on International Liability for Damage Caused by Space Objects (adopted 29 March 1972, entered
into force 1 September 1972) 961 UNTS 187 (Liability Convention)
8
Agreement on the Rescue of Astronauts, the Return of Astronauts and the Return of Objects Launched into Outer
Space (adopted 22 April 1968, entered into force 3 December 1968) 672 UNTS 119 (Rescue Agreement)
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territorial) basis so a Russian in an American section could be subject to both the jurisdiction
of Russia and the United States. Article 22 of the ISS Agreement 9 provides a mechanism for
dealing with any such conflicts however it has never been tested and is lacking in its
clarification.
A further major finding was looking further ahead to the future and considering the process of
‘state creation’ in outer space. There are several issues regarding state creation in outer space,
including the non-appropriation principle already mentioned, however one of the key issues is
defining ‘territory.’ As mentioned, the non-appropriation principle precludes claiming
‘territory’ per se on the Moon or other celestial bodies however there may be a solution in the
‘space object’ by using that as ‘territory’ rather than the bit of celestial body it sits on. That
said, there is a general prohibition on using ‘artificial’ constructs (islands) as ‘territory’, this
was codified in the United Nations Convention on the Law of the Sea10. However, there may
be a possibility of creating a ‘special rule’ just for use in the unique environment of outer space.
There are also numerous governance, and even societal and sociological issues, that need to be
examined in greater detail. There will need to be consideration of the differing needs based on
size, location and purpose (a research base vs mining camp, for example). Antarctica will serve
as an excellent model and analogue, especially given that it is likely that the developments in
outer space will closely mirror those on that continent. This ties in with the general overall
finding of the project, which is that legal, policy, governance, social science and humanities
studies need to be given greater attention, funding and support if space settlements are to be
viable. After all while life support systems, energy production and other engineering and
scientific challenges are important it is important to remember that a settlement is literally
nothing without people, and there’s more to people than oxygen, water and food.
Outputs
So far there have been two outputs from this project, a paper entitled, ‘Moon Villages, Mars
Cities and Space Nations: State and Nation Creation in Outer Space’ which was presented at
the University of Glasgow’s Law Postgraduate Conference and an interactive presentation
entitled ‘Developing and Adapting Space Law to Govern Long Term and Permanent Human
Settlement of Outer Space, the Moon and Other Celestial Bodies’ which was presented as part
of the International Institute of Space Law’s 61 st Colloquium on the Law of Outer Space during
the International Astronautical Congress in Bremen, Germany. There are plans for further
presentations based on developments from this project at the IACs in 2019 and 2020 as outlined
in the further work section of this final summary. There is also a research paper which is
currently looking for a place for publication and plans for shorter briefing and policy papers
which will be released under the auspices of the Centre for a Spacefaring Civilization in due
course. Finally, as, again, mentioned elsewhere in this final summary we are looking at
producing a multiauthor, multidisciplinary volume covering a range of issues relating to space
settlement governance.

9

Agreement Among the Government of Canada, Governments of Member States of the European Space Agency,
the Government of Japan, the Government of the Russian Federation, and the Government of the United
States of America Concerning Cooperation on the Civil International Space Station (adopted 29 January
1998, entered into force 29 January 1998) TIAS 12927 (ISS Agreement)
10
United Nations Convention on the Law of the Sea (adopted 10 December 1982, entered into force 16 November
1994) 1833 UNTS 397 (UNCLOS)
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Obstacles and Changes
The main obstacle was simply the breadth and depth of the topic. This was especially
problematic given that we were considering generic proposals. However, this highlights great
opportunity for future research, especially as there has been limited consideration of the issues
specifically relating to the governance of space settlements by the space law and policy
community. This needs to be remedied given the increasing number of proposals for space
settlements, outposts and bases that are being made by governments, space agencies and
independently funded visionaries. However, this did mean that this project formed more of a
general survey of the topic that was initially intended, that said, that does of course have
significant value for the topic and the field as it highlights the key issues that need further
investigation and study.
As for changes of direction, there was less consideration of the sociological aspects than was
initially intended, and this was mainly a product of availability of research partners capable of
carrying out this research and the time available for the project. However, this will be a key
area for further study as the work that was done under the project has highlighted the need to
understand how humans operate with governance structures and physical systems particularly
in remote and hostile locations in order to better understand how to construct effective
governance structures for outer space settlements, outposts and bases.
While the project itself has not experienced a change of direction, there will be one undertaken
for the immediate follow up work to be done, this will involve looking more closely as specific
proposals and existing facilities like the International Space Station, the Deep Space Gateway,
the Moon Village and the Mars 2117 project.
Impact and Implementation
The most obvious and immediate potential impact is the ability to influence decision making
regarding the Deep Space Gateway, Moon Village and Mars 2117, as well as private sector
endeavours such as those proposed by SpaceX’s Elon Musk. This project and subsequent work
will contribute to a much needed and underexplored debate on the governance structure for
space settlements. Beyond direct implementation by decision makers and policy actors, we will
be looking to publish a multi-author volume covering a range of topics relating to space
settlements and continue to present the existing findings and future findings at key conferences
and events as well as relevant open access journals. This project has and will continue to inform
and influence the ongoing debate and discussion regarding the nature of governance of space
settlements, which as has been highlighted in this summary, is of vital important to the success
of any such endeavour.
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Conclusion and Next Steps
The main conclusion from this product is that the space settlement will not be possible without
consideration of legal policy and governance issues. Humans are complex, social and political
beings, and without understanding these issues space settlement is not viable. Therefore, further
work on these issues is urged, and the Centre for a Spacefaring Civilization will endeavour to
develop this work further.
This further work will involve the conduction of a sociological examination of the nature of
remote societies and outposts, Antarctic research bases in particular, this will involve
expanding the existing project team to include sociological researchers. Additionally, we will
aim to conduct research from a political science perspective which would encompass decisionmaking, governance structures, policy making and implementation in remote locations. This
work could then connect with the above-mentioned sociological research.
However, the immediate further work will involve a specific, deeper, examination of the legal
and policy frameworks behind the Deep Space Gateway and the Moon Village, the intention
would be to present these findings at the International Astronautical Congress in Washington
D.C. in October 2019. In conjunction with this would be an examination of the same issues but
looking at the UAE’s Mars 2117 project but with the aim of presenting that project at IAC 2020
in Dubai. There are initial plans to present a multiauthor, multidisciplinary volume on space
settlement governance.
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