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RESEARCH VIEWPOINT

Institutional Framework for the Province of all
Mankind: Lessons from the International Seabed Authority
for the Governance of Commercial Space Mining
Jonathan Sydney Koch

University College London, London, UK

ABSTRACT
This article addresses the current lack of a legal framework for
the use of space resources found on asteroids and other
celestial bodies. In a world of growing inequality and in face
of the increasing commercialization of space, governance
structures are needed to ensure that the benefits of the “pro-
vince of all mankind” are not solely reaped by those industria-
lized nations that have the technological and financial
capabilities. Drawing upon the practical achievements of the
International Seabed Authority governing the extraction of
natural resources from the seabed in areas beyond national
jurisdiction, a discursive policy framework for the equitable
development of the global commons of space is proposed.
Acknowledging the importance of a multi-disciplinary
approach, the normative structure is complemented by the
insight gained from stakeholders from across sectors, in a
critical effort to unite political, ethical, and commercial
considerations.

The ambiguity of the current corpus of international space law to the
governance of space resources is conducive of independent national efforts
to regulate emerging asteroid mining ventures. As outer space, the Moon,
and other celestial bodies are declared the “province of all mankind,” we will
argue that an international regime governing the use of space resources is
needed to ensure that commercial mining benefit all, including the develop-
ing countries. Contending that national unilateral actions, as well as previous
proposals for international cooperation, do not provide sufficiently for the
sustainable and equitable development of mining endeavors in space, this
article proposes and discusses the possibility of an institutional framework,
analogous to the International Seabed Authority governing the extraction of
resources from the deep seabed.

This article is structured in two parts. First, the insufficiencies of the
regulatory framework for the governance of space resource utilization, con-
sidering recent commercial developments and debates, are examined.
Following this, an in-depth analysis of the implementation and functioning
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of the recent International Seabed Authority is put forward by outlining
building blocks pertinent for an analogy with space. Suggestions for the
implementation of the elucidated framework are proffered in the conclusions
to the article. This research contributes to the literature through a multi-
disciplinary approach, coalescing normative considerations with empirical
findings. The article interrogates and balances the proposed governance
structure with insights gained from industrial leaders, scientists, and political
and legal experts through interviews.

Commercialization of space

On 4 October 1957, the world gazed with silent incredulity at the fiery plume
of the first artificial Earth Satellite—Sputnik I—slowly vanishing in the sky as
it entered orbit. This unexpected technological leap to the stars by the Soviet
Union during the Cold War opened a new playing field for rivalry between
the two superpowers to demonstrate their supremacy. Ten years later, in
1967, the foundations for international space law were laid out with the
Treaty on Principles Governing the Activities of States in the Exploration
and Use of Outer Space, including the Moon and Other Celestial Bodies
(Outer Space Treaty) to safeguard space from military escalations and sover-
eignty claims, and to ensure the peaceful and responsible exploration of this
final frontier.1

While the Space Race set a precedent to the use of space, the immense
potential of the remote planetary gaze rapidly led to an expansion of space
activities and a diversification of stakeholders involved.2 The thousands of
satellites launched into space since Sputnik I are fuelled not only by competition
or scientific curiosity but also, increasingly, by commercial opportunity. With
the development of telecommunication, global positioning, and environmental
monitoring, businesses extended their scope of participation from simply sup-
plying national space programs with equipment to becoming integral and
independent competitors, often even surpassing governmental capacities and
competences.3 During the last decade especially, the commercialization of space
gained in traction and private enterprises are increasingly innovative in their
ventures. For example, large constellations of small satellites are projected to
supply the demand for broadband connectivity in remote areas of the globe;
prototype space hotels are being placed in orbit and tested for suitability4; and
the first commercial spaceflights are likely in 2018.5

In this entrepreneurial environment, companies are preparing to go a step
further in the exploitation of space and extract resources from celestial
bodies. While this idea was debated in the late twentieth century,6 the
prospects of success then seemed rather far off as both the technology and
the economic viability were the preserve of speculation and science fiction.
As the science gathered pace and studies accumulated,7 interest in space
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mining revived anew. Scholars suggest that extracting extraterrestrial
resources represent a potential multi-billion-dollar industry.8 While most
asteroids belong to the Main-Belt between Jupiter and Mars, approximately
11,000 asteroids are in near Earth orbit, with many of them containing water
or substantial amounts of strategic minerals, such as nickel, cobalt, iron, and
platinum.9 The Moon equally appears to host valuable resources, such as
water, oxygen, and Helium-3. It is thought that exploited resources do not
necessarily have to be brought back to Earth, but could provide the stepping-
stone for an in-situ space economy, as raw materials can be utilized directly
for the construction and refuelling of spacecraft.10 As one of the main
challenges and costs of the exploration of the solar system relates to the
difficulty of escaping Earth’s gravity with enough propellant to arrive at the
destination, the potential of a “celestial gas station” awakens the enthusiasm
of space evangelists. While this endeavor might still seem to many no more
than wishful thinking without much economic credibility, countries such as
Russia and China have expressed intentions to explore and mine the Moon.11

Similarly, companies—Deep Space Industries, Planetary Resources, and
Shackleton Energy—have attracted investment for the development and
design of satellite probes to prospect suitable asteroids in the future.12

The Outer Space Treaty and the debate over property rights

Regulations, however, have not kept pace with the commercial developments
of the last decades.13 Although the Outer Space Treaty certainly remains a
powerful and visionary document laying the fundamental principles for the
peaceful use and exploration of space, it did not anticipate the trends in
privatization.14 This posits a problem as the issue of exploitation of natural
resources from celestial bodies remains largely unresolved.

While four other multilateral agreements were signed under the auspices
of the United Nations Committee on the Peaceful Uses of Outer Space
(UNCOPUOS) in the decade following the Outer Space Treaty—the Rescue
Agreement, the Liability Convention, the Registration Convention, and the
Moon Agreement—only the Moon Agreement touched upon the issue of
extraterrestrial mining. Specifying that the Moon and its natural resources
are the “common heritage of mankind,” it declares that an international
regime should be established to govern the extraction of such resources
when it is about to become feasible.15 However, as only 16 States are parties
to the Treaty, none of which is a spacefaring country, the Moon Agreement is
largely recognized with little to no relevancy in international law. The
effective corpus juris spatialis does not encompass provisions addressing
directly the extraction of resources, which has recently led to controversies.

International debate was sparked in November 2015 by the United States,
as President Barack Obama signed into law the Commercial Space Launch
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Competitiveness Act. While the main part of the act addresses issues of
commercial space transportation and third-party liability, the “Space
Resource and Utilization Act” part of the new legislation gives right to
U.S. citizens to own, transport, use, and sell space resources. Aiming at
encouraging and promoting mining ventures beyond Earth orbit, the act
explicitly states that “any asteroid resources obtained in outer space are the
property of the entity that obtained them, which shall be entitled to all
property rights to them.”16 Whereas space advocates and entrepreneurs
understandably applauded this historical move, providing them with at
least some legal clarification and assurance in their endeavor, it also fosters
turmoil within the space community.17 Despite repeated references within
the legislation that any exploration or utilization of space resources would
have to comply with U.S. international obligations under the Outer Space
Treaty,18 some critics assert that it might constitute a breach in international
law.19 The first two articles of the Outer Space Treaty 20 specify that (empha-
sis added):

Article I. The exploration and use of outer space, including the Moon and other
celestial bodies, shall be carried out for the benefit and in the interests of all
countries, irrespective of their degree of economic or scientific development, and
shall be the province of all mankind. Outer space, including the Moon and other
celestial bodies, shall be free for exploration and use by all States without discri-
mination of any kind, on a basis of equality and in accordance with international
law, and there shall be free access to all areas of celestial bodies. There shall be
freedom of scientific investigation in outer space, including the Moon and other
celestial bodies, and States shall facilitate and encourage international cooperation
in such investigation.

Article II. 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.

Thus, the first article providing the freedom of use is balanced by
the second article outlawing the ownership or appropriation of any celes-
tial body. It therefore remains under contention whether the extraction of
resources falls within the prohibitive language of appropriation or whether
the use encompasses the commercial use and exploitation. While scholars
contend that private enterprise might be exempt from these provisions, as
only national appropriation is explicitly mentioned, it is worth noting that
the additional provision of Article VI serves as a juridical link to bind
non-state actors within the scope of the treaty.21 It specifies that states are
obligated to supervise and authorize, and are therefore liable for, all
national activities in space, including by non-governmental entities.
A second point of contention relates to the guiding principle of the
Outer Space Treaty and the question of benefits. While the province of
all mankind remains an elusive concept, open to many interpretations, it
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remains questionable whether the bootstrapping of a new industry
through unilateral action serves the interests of all.22

In sum, the ambiguity of a treaty that was drafted in all urgency against the
backdrop of a Cold War and never intended to provide for the current
controversy makes it difficult to take any clear-cut position on the subject.
And although the applicability of the non-appropriation principle on natural
resources remains in contention within the academic literature,23 leading
experts and practitioners generally agree with the position paper issued in
2015 by the International Institute of Space Law (ISSL) stating that, “in view
of the absence of a clear prohibition of the taking of resources in the Outer
Space Treaty, one can conclude that the use of space resources is permitted.
Viewed from this perspective, the new U.S. act is a possible interpretation of
the Outer Space Treaty.”24 Moreover, considering that space mining ventures
are already attracting capital, it is argued that it might be preferable to have
some form of regulation rather than none.25 Ultimately, it remains to be seen
how the U.S. act will be implemented to stay in accordance with international
law, as Tania-Masson Zwaan, president of the IISL, remarked.26

It is without doubt that, beyond the question of legality, the unilateral move
by the United States and by those who will follow their lead, such as
Luxembourg—which launched a Space Resources Initiative27 and announced
an analogous set of regulations28—or the United Arab Emirates—intending to
enact a similar bill29—will be conducive of further debates that highlight the
inappropriateness of the current international regime. As legal ambiguity
restrains investment and innovation30 and entails the risk of diverging national
interpretations, leading to potentially harmful regulatory competition,31 inter-
national cooperation is needed to ensure the sustainable expansion of com-
mercial resource utilization in space.

Proposals for international cooperation

While some scholars propose to revisit the Outer Space Treaty to allow for
real property rights and accommodate the extraction of mineral deposits
from the Moon and other celestial bodies,32 this is unlikely to happen, as the
treaty is widely accepted and ratified by the international community of
states. Similarly, any absolute prohibition of commercial mining in space
seems improbable, considering the previously described legislative move by
the United States and Luxembourg, and the considerable financial impetus
for space resource utilization. The issue with many academic recommenda-
tions for the governance of resource extraction is that they have been too
Manichean, arguing either for or against the legality of this activity in space.
Moreover, being a relatively new phenomenon, the subject lacks a long
history of scholarly debate and is predominantly considered within scientific
or legal communities.

ASTROPOLITICS 5



Nonetheless, two previous proposals are worthy of attention. It is argued33

that the governance of commercial mining on the Moon or on other celestial
bodies could rely on two existing examples of international space coopera-
tion, namely the International Telecommunication Union (ITU) and the
International Space Station (ISS).

The ISS, launched in 1998 as a collaborative project by the space agencies
of the United States, Russia, Canada, Japan, and Europe, was set up by an
Intergovernmental Agreement (IGA), extending the national jurisdiction of
each participating state to an attributed compound or area of the station.34 In
this sense, instead of formulating new regulations for the governance of this
common research facility, every part of the station was assimilated to the
territory and respective national jurisdiction of the partner state.35 The IGA
further delimitates and establishes the obligations of each participant by
more specific memoranda of understanding (MOUs), which are agreed
upon by the respective national space agencies, and ensure the detailed
implementation and management structures.36 As partners rent or sell any
portion of their allocation, the ISS was not only created to further scientific
and technological objectives, but also to provide a flexible framework to
accommodate commercial activities.37

Scholars proposed to adopt this model as an interim solution for the
settlement of bases and operations on celestial bodies, arguing that interested
states could, under the general principles set out by the IGA, carry out the
collective funding for a collaborative mining base while keeping exclusive
rights and jurisdiction over their equipment and over the extracted
resources.38 The respective space agencies could, in turn, contract with
private entities that would wish to work within their specific areas of this
large-scale lunar base. If this form of cooperation proved successful, it avoids
the costs and delays of other possible international bureaucratic ingenuity or
novel legal amendment; it could provide for a relatively timely solution to the
mining endeavors of states and private entities.

The second proposal pertains to the ITU, which regulates the allocation
of orbital slots for geostationary satellites and the use of associated radio
frequencies. It further provides guidelines, technical standards, and coor-
dination for telecommunication operations and services.39 Founded to
promote international cooperation between governments and the private
sector for information and communication technologies, the ITU currently
has a membership of 193 nation states and more than 800 private entities
with advisory status. As orbital slots are physical locations in space, limited
in number because of the required spacing between satellites and because
of their diverging suitability for transmissions to different regions, the ITU
is setting a precedent for property rights in space.40 It has therefore been
proposed to simply extend the ITU’s mandate and function, permitting it
to regulate equally the exploitation of other space resources. Nevertheless,
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the ITU regime is repeatedly criticized for allocating the spectrum orbital
slots on the first-come first-served principle,41 which, in similar ways to
the ISS model, favors industrialized nations and creates a “clear incentive
to move into new frequency bands as quickly as is technologically
possible.”42

Argument

For both proposals, the recurrent critiques concern the unequal access and
distribution of benefits and the ostensible disadvantage of developing states
in the exploration and use of space. To provide for the interests of those
states that do not yet have the capability to claim the resources that lie
beneath the surface of celestial bodies and ensure that the benefits of the
final frontier are not be solely reaped by those industrialized countries that
possess the technological and financial means, a third possibility pertains to
the establishment of a novel international regime. However, this was pre-
cisely what was attempted with the Moon Agreement.

Intended to provide a functional response to these considerations by embed-
ding the “common heritage principle”—conceived as an expansion of the province
of all mankind within international space law—the Agreement Governing the
Activities on the Moon and Other Celestial Bodies (Moon Agreement) provided
explicitly for the ownership of extracted resources and specified guidelines for the
establishment of a novel international regime to be established once resource
utilization became feasible.43 Clashing market ideologies, the uncertainty sur-
rounding its implementation, and the conflicting interpretations over the future
of commercial endeavors in space led to the failure of ratification by any space-
faring state.

Considering that many of the Moon Agreement’s principles were woven
into the fabric of the UN Convention on the Law of the Sea (UNCLOS)—not
least the common heritage principle itself—many have noted the similarities,44

detailed the legal merits and deficiencies of its principles,45 and pointed
towards interpretations for the advancement of a regime for space. I intend
to contribute to this scholarship without emphasizing anew the comparable
historical context in which both treaties appeared or suggesting some novel
legal clarification. Moreover, it is not so much the common heritage principle
itself as its enactment under the International Seabed Authority (ISA) that is of
interest herein. Mandated by UNCLOS to govern the exploration and exploi-
tation of mineral resources from the deep-seabed beyond national jurisdiction,
the ISA provides a precedent for the sustainable and equitable commercial
development of a global commons (the deep seabed).

Since unilateral legislative actions and previous academic proposals do not
provide sufficiently for the interests of the international community and
threaten to exacerbate global inequity, I propose to discuss and analyze the
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lessons to be learned from the ISA regarding its implementation and prac-
tical achievements. To balance and consider the competing interests in space
exploration and development, and the preferences and interests of stake-
holders, I incorporated data from a range of conducted interviews and
underlined the convergences and divergences with the proposed undertaking.
As such, the suggested policy framework in this article is a normative
endeavor with concrete implications and pondered by empirical findings.

Methods and limitations

This research draws on Coen and Pegram’s46 call for a third generation of
global governance scholarship, emphasizing cross-pollination between disci-
plines to transcend institutional analysis with limited practical value. To this
end, a multi-sectoral approach, capturing a dialogue between stakeholders
from industry, government, and civil society, involved with or concerned by
the governance of commercial mining from asteroids and the Moon, is
applied herein through 11 interviews conducted across disciplines.

Of those 11, nine were conducted to provide a supplementary source of
data to investigate the complexities of a space policy in the making.47 More
specifically, senior practitioners from three different mining companies, two
leading legal experts in space law, one of whom is the president of the IISL, a
senior representative of a non-governmental organization, a highly ranked
official of the Ministry of Economy of Luxembourg leading the Space
Resource Initiative, a professor of Planetary Science and Astrobiology, and
a member of the Brazilian Delegation before the UNCOPUOS, were inter-
viewed. Considering that the beliefs and perceptions of actors involved are
otherwise difficult to examine, though will ultimately determine and shape
the conception of a potential regulatory framework, such empirical cross-
validation is a useful corroboration to research.48 Moreover, as this remains a
very novel subject of contention with no currently existing international
framework nor many commercial actors involved, the small sample size is
sufficient to provide valuable insights from all relevant stakeholders.

It is important to underline that I do not pretend that the selection is in
any way representative or generalizable in a scientific or statistical sense;
instead, it captures a balanced picture through the broad sampling of very
specific and distinguished perspectives on the subject.49 Two further inter-
views were conducted with a senior executive of a deep seabed mining
company and a highly ranked official of the ISA with the goal of comple-
menting our understanding of current key issues with the deep seabed
regime and to elucidate on remaining questions.

I relied on an open-ended strategy for obtaining the data, in the sense that
the questions and inquiry were not rigidly restricted to previous hypotheses,
but rather guided by the general focus of the analysis, gaining shape as the
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research progressed. Semi-structured interviews conducted over the phone,
over Skype, or in person were adjusted to the individual participant’s exper-
tise and experience, as the very purpose of these interviews was to investigate
empirically the variations in interests and preferences of stakeholders for the
conceptualization of the political proposal. Guided, therefore, by an inter-
pretivist approach, respondents were invited to point out features of the
studied phenomenon that were of importance to them, and elaborate on
perceived challenges, insufficiencies, and priorities.50 These considerations
were integrated and reflected upon in this analysis.51

Structure and functioning of the International Seabed Authority

To enable comprehension of the subsequent analysis, an overview of the
structure and functioning of the International Seabed Authority is provided.
According to PART XI of the 1982 UNCLOS and the 1994 Agreement
relating to its implementation, the ISA was established as the autonomous
intergovernmental organization to supervise and authorize any activities
conducted on the deep ocean floor in areas beyond the limits of national
jurisdictions, which is declared the common heritage of mankind. As such,
the ISA is intended to act as the custodian of this area for present and future
generations, mandated to govern the use of mineral resources to be pros-
pected or extracted from the deep seabed and ensuring the effective protec-
tion of the marine environment.52

The ISA is constituted of three main bodies. While the Assembly, composed
of all signatory States of the UNCLOS, is the supreme policymaking organ of
the ISA and governed by consensus rule processes, the Council acts as the
executive body overseeing and coordinating the implementation of the regime
and capable of formulating additional specific policies in conformity with the
Convention. The 36 state-members of the council are elected by the Assembly
in five groups, representing the four largest investors in the seabed mining
development, the four largest consumers of resources derived from the Area,
the four largest terrestrial producers, six developing countries with interest in
deep sea mining, and 18 members elected to provide for equitable geographical
distribution. The Secretariat carries out the day-to-day tasks set out by the
Assembly and the Council. Finally, three additional subsidiary bodies—The
Finance Committee, The Legal and Technical Commission, and the Economic
Planning Commission—support the main organs in specialized fields, giving
expert advice and recommendations on budget, legal questions, and environ-
mental assessments. One of the structural particularities of this international
organization lies within its project of empowering a specialized commercial
arm—the Enterprise—to undertake its own mining operations, primarily
through joint ventures with other entities. No concrete steps have been under-
taken for the Enterprise to become a commercial reality.53
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Under the previously described regulatory framework, no legal activity can
take place in the Area without the consent of the ISA, granted in the form of
contracts signed between interested public or private parties and the
Council.54 The groundwork for the signing of contracts was laid out in
the year 2000 with the adoption of the regulations to be followed in any
future procedure to locate and evaluate mineral deposits. The seabed regime
only became operational in 2001, once the first applications were examined
and the contracts were signed. To date, a total of 26 contracts have been
approved for the exploration of the deep seabed,55 while the ISA is currently
working on the draft for further regulations regarding the extraction of
resources.56 I elaborate on this point in an ulterior section. It is worth
mentioning that hitherto no operations in international waters were under-
taken outside of this regime and that the regulations are abided by those
states that are not yet parties to UNCLOS.

Sharing of financial benefits and the distinction between exploration
and exploitation

Encapsulating the common heritage principle as the fundamental baseline for
the functioning of the organization, a range of modalities are instituted for
the sharing of benefits. As the mining process is envisioned as the conversion
of natural capital into financial capital, a fiscal mechanism of redistribution
appears to be the most direct approach, as well as the most controversial.57

This forms the starting point of the discussion that follows.
According to Article 140 of UNCLOS, the ISA is obliged to implement

regulations and procedures for the sharing of revenues from mineral resources
recovered from the Area.58 While the exact nature and the financial terms of the
payment system are not clearly defined, the Agreement Relating to the
Implementation of PART XI of the Convention laid out principles that have to
be followed in the drafting of any taxation mechanism.59 Among other things,
the systemof payments should be simple and fair to both parties, and the tax rates
shall be comparable to those prevailing for land-based mining of the same
minerals. The regime must provide for a level playing field and must be compe-
titive against international benchmarks so that contractors are not disadvantaged
about terrestrial mining operation.60 Typically, as different royalty schemes
entail varying risks for investors, as well as distinctive generated income levels,
a range of possibilities are currently being considered.61 Regardless of the model
eventually selected, the elaborated regulations of the ISA provide for the “equi-
table sharing of financial and other economic benefits derived from theArea […]
taking into particular consideration the interest and needs of developing States
and peoples who have not attained full independence of other self-governing
status.”62 At present, no such regulatory measures for the sharing of revenues
from extractive undertakings have been introduced, although discussions are
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underway and a first draft of foreseeable mechanisms was published in
August 2017.63 Similarly, the establishment of the Enterprise, the commercial
arm of the ISA, which is intended to conduct autonomous mining operations
through joint ventures for the interest of the international community, is not to
be operational until production commences.64

Reflecting upon stakeholder insights, there is a recurring concern over the
establishment of an international regime regarding this sharing of benefits
provision,65 arguing that it would be preemptive at this very early stage to
speak of redistribution when extraction is only projected to take place in the
far future, and that overly bureaucratic and demanding measures could kill
this nascent “seedling” of an industry.66 Considering that, to date, much
uncertainty remains over the exact procedures, technologies, and costs for
the processing and production of resources, and thus, over the economic
viability of extractive undertakings, it is feared that regulatory hurdles might
not be proportional to their endeavor and, hence, create an unfavorable
investment climate, preventive of their development.67

Bearing those considerations in mind, I opine that the balanced approach
of the ISA, establishing a flexible two-tier regime distinguishing between
regulations for exploration to be enacted immediately and regulations for
exploitation including the fiscal regime to be determined when production is
effectively commencing, is applicable for asteroid mining.68 A noteworthy
characteristic of the ISA, which is often disregarded, lies within its evolu-
tionary nature.69 Postponing the enactment of certain procedures to a later
stage and allowing for adjustments to be made over time permits for a timely
regulatory framework to be instituted without drafting speculative legisla-
tions. More specifically, this entails that any royalty system or profit-sharing
mechanism be suspended until the space industry demonstrates its commer-
cial viability and exploration is well underway, and could further be elabo-
rated, as is the case with the ISA, with the active participation of private
actors.70 Once the necessary information is gathered and the real economics
of the industry unfold, workshops and studies in consultation with commer-
cial actors could be undertaken for the development of a fair, effective, and
informed financial proposal.71 It is therefore important to distinguish
between exploration and exploitation and recognize that regulations regard-
ing the latter, including monetary compensation, will have to be elaborated at
a later stage to provide for changing circumstances.72 Any regime for space
resource utilization would thus initially only have to concentrate its efforts
on the governing of prospecting and exploration activities.

Under the ISA, prospecting, which is understood as the initial search for
valuable deposits, is carried out in international waters without any require-
ment of authorization by the Authority. As such, this procedure, which
serves to identify resources worthy of further attention, entails no exclusive
rights and can be undertaken “simultaneously by more than one prospector
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in the same area.”73 The only obligation demanded by the Authority is a
written notification of intent by any entity planning to conduct such
activity.74 Exploration, on the other hand, is the second phase of any mining
endeavor and involves the in-depth analysis of deposits and the testing of
recovery and processing equipment. As this second stage entails significant
expenditure, the ISA allows interested entities to apply for exclusive rights
over a certain area.75 Granted in the form of contracts extending over a
period of 15 years and covering a defined geographical area, these contracts
do not entitle ownership or exclusive possession over an area, but only the
exclusive right of use, which is commonly known as a usufructuary right.76

Moreover, the terms and conditions entailed with each contract are deter-
mined according to the Regulations on Exploration adopted in 2000, obliging
every contractor to conduct detailed oceanographic baseline studies to assess
their environmental impact and demanding that a “precautionary approach”
and “environmental best practices” be adopted to prevent pollution and other
harmful effects on the ecosystem.77 Finally, contractors are guaranteed
a priority over any other applicants for future exploitation rights over their
explored area.78

An international regime for the utilization of space resources could cen-
tralize the licensing process for the exploration of asteroids, allowing con-
tractors the exclusive right of use over certain areas, and thereby avoiding the
ownership provision contained in the Outer Space Treaty. This can provide
legal certainty to investors and legitimacy to their undertakings, which was
noted to be a primary concern of commercial stakeholders during our
interviews.79 It could also include general obligations and guidelines over
safety standards, prevention of contamination and pollution, and similar
basic requirements partly elaborated in previous space treaties. In addition,
as the only activity to be undertaken by space mining companies in a
foreseeable future pertains to the prospecting of potential deposits, it is
feasible to elaborate on a first set of regulations before any in-depth explora-
tion commences.

The parallel system and reserved areas

The regulations for the exploration of the deep seabed under the ISA entail
another noteworthy provision. Indeed, any application to commence
exploration is further required to identify two areas of sufficient size and
equal economic value to accommodate two mining operations. After having
provided sufficient information on these two areas, the Legal and Technical
Commission is required to recommend one of the two sites to become a
reserved area held by the ISA.80 The designated reserved area is then set aside
for the conduct of activities by the Enterprise through joint ventures with
other entities, or for exploration by any developing country.81 As Article 9(4)
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of the Annex III to the Convention states, “any state party which is a
developing state or any natural or juridical person sponsored by it and
effectively controlled by it…” can notify the Authority of its desire to explore
a reserved area and apply for a contract. To date, six82 applications by
companies sponsored by developing nations and relating to the allocation
of a reserved area have been approved.83

This parallel system of mining in the Area lies at the heart of the regime
for the deep seabed and was conceived to secure the interests of the inter-
national community and, more specifically, of those states that do not now
possess the necessary technological capabilities or financial means to under-
take operations.84 Hence, the parallel system is an important achievement,
preventing a surge of operations to the detriment of the less advantaged and
saving them the costs of locating a valuable deposit.85

Whilst the projected financial mechanisms of the ISA draw most of the
scholarly scrutiny, the establishment of a parallel system is one of the most
valuable lessons to be learned from this regime. This is particularly relevant
considering that the general point of concern by the emerging states to space
resource utilization is the apprehension of a predatory race for asteroids in
which they would be left behind, as was elucidated by Olavo Bittencourt
Neto, a member of the Brazilian Delegation to UNCOPUOS. Instituting a
similar side banking of reserved asteroids or areas on the Moon, safeguarded
for the future use of emerging spacefaring states, could significantly differ-
entiate an international regime for space resources from previous proposals
allocating licenses on a “first come, first served” principle, without unneces-
sarily hindering the development of the space mining industry.

Scientific benefits and the sharing of information

One of the most likely and immediate benefits arising from future space
mining endeavors pertains to the knowledge and information obtained
through exploration and prospecting activities. As underlined during a recent
Specialist Discussion Meeting of the Royal Astronomical Society86 and con-
firmed and elucidated through a follow-up interview,87 the industrial expan-
sion encompasses significant advantages for the planetary scientific
community. Considering the limited financial capabilities of governmental
agencies for extended astrophysics missions and their necessary budgetary
prioritizations, private entrepreneurship fills the gap left by public funding
constraints.88 As any first stage of future commercial mining endeavors will
be concerned with determining the composition, distribution, and miner-
alogical characteristics of asteroidal material to determine economic value,
the scientific community has much to gain from their endeavor. The oppor-
tunity for sample returns could entail the access to new geological materials
from a wide range of different celestial bodies, and verify obtained remote
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sensing data through in-situ measurement, both of which increase our under-
standing of the space environment and the origin and evolution of the solar
system. For the space resource utilization to benefit the scientific community
and progress our comprehension of the solar system, questions of availability
and access to obtained information will have to be considered.89 The ISA is a
useful template for such requirements of data sharing.

Establishing a Central Data Repository for the centralization of any public
or private information regarding marine mineral resources, the Authority has
formulated the requirement that any research and geological study under-
taken in the Area be made accessible to member States, scientists, and
researchers.90 Moreover, it has encouraged and actively promoted marine
scientific research through an Endowment Fund, sponsoring workshops
involving researchers from developing countries and publishing technical
reports and studies on mineral deposits, which are freely available for
scientific use.91 As such, the transparent dissemination of gathered informa-
tion and collaborative scientific research has been recognized as one of the
greatest achievements of the ISA to date,92 which was confirmed by both the
interviewed practitioner in the industry and the official of the ISA.
Enhancing the technical understanding required for the regulation of mining
activities, as well as deepening our knowledge of the deep ocean, it has also
provided mining companies with a detailed assessment of the resources
found through prospection.93 Although it has been underlined that many
contractors have not yet made their findings available on the database,94 this
will be a necessary condition for any exploitation contract to be granted and
will thus have to be shared in a foreseeable future.95 Finally, it is worth
mentioning that the provisions for the sharing of scientific data do not apply
for technologies or so-called proprietary data, which are considered confi-
dential under this regime.96 This last point is relevant, to the extent that
infringement on intellectual property was highlighted as a concern by some
industrial stakeholders.64 I thus argue that a data-sharing system for the
prospecting of asteroids would permit for the transparent use of information
of scientific public value, encourage further research, and provide for the
recognized convergence of interests and benefits of a cross-fertilization
between the scientific and commercial community, as ascertained in the
proceedings of the interviews.

A second dimension needs to be considered in reflections over scientific
public value. For certain areas, it might not necessarily be possible to align
scientific and commercial interests and considerations over prioritization and
preservation might have to be considered. The far side of the Moon, for
instance, is the only place in the solar system which is permanently shielded
from the Earth and, therefore, completely radio quiet from terrestrial inter-
ference. During the lunar night, this far side is equally protected from the
most powerful natural source of radio emissions, the Sun, thus becoming a
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place of absolute silence, which makes it an extremely valuable and unique
site for radio astronomy. As Ian Crawford further elucidated, those benefits
would be compromised if mining companies were to start operating on this
side of the Moon using electronic equipment and radio transmissions. Other
examples of such sites of special scientific interest could include the polar ices
of the Moon or places on Mars that could enclose evidence for past or
present life, assuming life ever arose on Mars.87 Evidently, if mining activities
were to be undertaken on those sites, they could contaminate and destroy
their essential scientific value.

In the case of the ISA, the Central Data Repository facilitated the designa-
tion of areas of environmental interest, which are reserved for marine
scientific research and for which no extraction licenses will be granted.97 A
similar embargo on specific sites could be feasibly considered for space.
Finally, as further sites of interest are discovered during probing and explora-
tion missions, this could confirm the impetus for the responsible and con-
tinued sharing of scientific information through a data repository.

Sustainability at the core of corporate culture

Interviews with stakeholders in the space mining industry shed light on a
significant final distinction regarding the benefits of extraterrestrial mining.
Hitherto, only financial and scientific benefits were considered; however,
recurrent in the commercial actor’s discourse were considerations over the
inherent good of their endeavor for human civilization. As the chief operat-
ing officer of the Shackelton Energy Company, Jim Keravala, argued:

Benefits come in many ways, it doesn’t necessarily come in sharing of immediate
financial gain, if for example we are able to build off-world infrastructure and large
space based solar power stations for powering the earth, creating desalinised water
for billions of people, these are massive benefits for civilization.98

An informed discussion over monetary compensation and sharing of benefits
demonstrates that the benefits of extracting mineral resources from celestial
bodies are not only financial and scientific. Beyond the previously mentioned
advantage of extracting materials for the use of further spacefaring opera-
tions, facilitating, for example, any far-reaching expedition through in-situ
refuelling, the resources could help alleviate many of our global challenges if
exploited on a large scale and brought back to Earth.99 As the abundance of
non-renewable resources on Earth is declining and remaining ore deposits
and reserves are increasingly located in environmentally sensitive areas that
demand logistical ingenuity and caution, asteroid mining is a potential long-
term solution to resource scarcity.100 Moreover, rare Earth metals, such as
platinum and palladium, used inter alia for green technologies, such as
energy storage and solar panels, as well as in medical applications, are to
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be found in significant quantities on those celestial bodies.101 Helium-3,
which is very scarce on Earth, is needed for future nuclear fusion reactors
and can provide for a lunar source of energy.102 Finally, water ice, which is
present on the poles of the Moon, as well as within many asteroids, can be
harvested and used for fuel and fresh water supply. Thus, an off-world
infrastructure for the exploitation of extraterrestrial materials contributes to
the global economy by not only generating profits for the companies extract-
ing them, but also by providing an alternative solution for resource and
energy scarcity on Earth. As such, principles of “sustainability” and “global
welfare” are deeply entrenched within the corporate discourse of the space
mining industry.103

While not contending the validity of these claims or the integrity of their
intention, I argue that they do not form per se a sufficient ground to object to
further provisions regarding the fair and equal distribution of benefits. In the
research for this article, I ascertained a similar emphatic and sustainability-
focused corporate discourse to seabed mining operations. Talking to an
industrial leader in the deep seabed-mining sector, it became apparent that
the reduced environmental impact and social disturbances, and the possibi-
lity for alleviating resource scarcity, were similarly highlighted. Further, a
“laissez-faire mentality” from the sides of the international community in the
case of seabed mining is not enabled, as the companies are subjugated to
modalities of the ISA that aim at deterring some of the immediate adverse
effects of their extractive undertakings. Even though the broad outcome of
their mining endeavors will benefit our civilization in the long term, they
might also entail direct unfavourable consequences on the economy of a few.
More specifically, as many of the metals to be obtained from asteroids are
currently mined primarily in developing countries—the Philippines, for
instance, being the world’s largest producer and exporter of nickel104—
space mining operations potentially put a strain on their economy and
development.105

Considerations of such effects led the ISA to envisage the establishment of
an Economic Planning Commission. Following the requirement expressed in
the Convention, that extensive studies shall be undertaken to examine the
potential impact of mineral production on the economies of developing land-
based producer States, this expert body conjectures on impending reductions
in prices of minerals due to seabed mining, and advises the Council in the
preparation of assistance plans for economic adjustment.106 While the ISA
constitutes this supplementary body as soon as mineral extraction begins, the
Legal and Technical Commission already exercises its functions for the time
being. Additionally, the new set of financial regulations, enacted in the year
2000, provide for the creation of an Economic Assistance Fund, which
compensates those developing states for whom mineral exports are a primary
source of income and whose exports are seriously affected by productions of
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minerals from the deep seabed. This Fund further supports, in cooperation
with other international and regional institutions, assistance programs to
sustain state efforts to address these economic imbalances.107

At this early stage, the establishment of a Fund or related compensation
system for space mining activities seems preemptive and probably unneces-
sary. Yet, it should be within the scope of discussion. Moreover, the proactive
conduct of comparable impact studies on trade and terrestrial mining endea-
vors by an analogous Planning Commission would not be superfluous if
extracted minerals from celestial bodies are seriously envisaged to be brought
back to Earth. It could provide for a better understanding of the conse-
quences asteroid mining might entail for the global economy and, not least,
assuage the reservations of developing nations.108

Agreement relating to the implementation of the Moon Agreement

It is bureaucratic to have everyone agree, but why should it be any different for the
asteroids, why shouldn’t we all agree on the standards and the framework for
ownership? And you know, that takes time. The fact that the ISA has achieved that
took a while, but the reason it took a while is because there was no template, now
the asteroid guys have a template.109

What should one make out of these considerations and lessons from the ISA?
As mentioned before, the common heritage of mankind principle does not
apply to space, since the Moon Agreement became dormant and ratification
by the spacefaring states remains unlikely for the foreseeable future.110 With
the practical achievements of the ISA, the space community holds in hand an
applicable template for the sustainable and equitable governance of resources
that lie beyond national jurisdiction. While surely considerations over prag-
matism and feasibility remain of paramount importance, I contend that the
memory of negotiations with the Moon Agreement should not shape the
path for future action. Reflecting on my discussion with the two legal experts,
Tanja Masson-Swaan and Joanne Wheeler, I suggest a resolution to the
current deadlock.

Considering that one of the primary concerns of industrialized countries
over the Moon Agreement pertained to the uncertainty over the exact nature,
mandate, and implementation of an international regime for the utilization
of space resources,111 as specified in Article 11(5) of the Moon Agreement,
and bearing in mind that the ISA provides a template for such undertaking, it
is conceivable to amend the Moon Agreement, by way of a resolution.112

Interestingly, the historical developments of the Law of the Sea are once
again comparable. Adopted in April 1982, UNCLOS was subject to much
contention and failed to be signed by most industrialized countries.113

Inconclusive debates over Part XI, providing for a regime for the governance
of the deep seabed, had led to an impasse, preventing universal participation
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in UNCLOS. Twelve years later, after the accord was reopened for negotia-
tions and interminable consultations finally overcame political reservations, a
resolution and agreement relating to the implementation of Part XI of the
Convention were reached in 1994.114 An analogous resolution pertaining to
the implementation of Article 11(5) of the Moon Agreement could allow for
substantive adjustments and renegotiation of primary points of concern,
while avoiding the bureaucratic exertions and delays of forging a novel
agreement.115 It equally circumvents the potential unwillingness and resis-
tance of those countries that did ratify the Agreement to participate anew in
the drafting of a different agreement.116 More specifically, this resolution
could outline the precise mandate of an international authority for the
utilization of space resources, by accounting for the formerly elucidated
lessons from the ISA.

As became apparent, the nebulous and historically charged language of
“common heritage of mankind” became the vacuous shibboleth of the failed
Moon Agreement. Subject to amalgamate and hasty conclusions, the princi-
ple proved a common strand through nearly every interview conducted and
led to the defensive stance of industrial leaders for whom the principle
epitomized a Communist ideology incompatible with profitable
undertakings.117 Often conceived as entailing primarily the sharing of finan-
cial revenues, it seems that this principle hijacks any thoughtful discussion,
demoting the prospects of successful negotiations over a resolution pertain-
ing to the Moon Agreement. I contend that it is worthwhile to replace it by a
less connotative concept of similar significance and meaning, such as “sus-
tainable development” or “sustainable use.”

Conceiving sustainable development, following the Report on the Brundlandt
Commission, as the normative attempt to redefine growth and development to
“meet[s] the needs of the present without compromising the ability of future
generations to meet their own needs,”118 it synthesizes much like the common
heritage principle, the imperative of a fair and conscientious progress. Gaining
political traction after the World Summit on Sustainable Development in
2002,119 it has informed inter alia the Sustainable Development Goals of
2015120 and the recently reached Paris Agreement.121 Correspondingly, space
sustainability has gained momentum in recent years with the renewed consid-
erations over Space Debris, with the United States being one of the leading
proponents for the sustainable use of space.122 Moreover, UNCOPUOS estab-
lished a working group on Long Term Sustainability of Outer Space Activities in
2011,123 and organized, in 2016, the first High-Level Forum on Space as a Driver
for Socio-Economic Sustainable Development.124 Clearly, sustainability already
pervades the international relations discourse all the way through to the rela-
tively esoteric space scholarship,125 and constitutes a more acceptable common
ground for negotiations, as it does entail, more clearly than the common heritage
of mankind, the equilibrium between commercial interests and socio-
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environmental concerns. It further incorporates the same core objectives and
building blocks as the common heritage of mankind principle: from distribu-
tional equity, to intergenerational responsibility and transparency.126 The “ines-
capable logic”127 of sustainable development satisfies the criterion for broad
applicability and provides a stepping stone for the specific procedures and
regulations of an “International Authority for Space Resource Utilization” to
be implemented.

Conclusion

The natural distribution is neither just nor unjust; nor is it unjust that persons are
born into society at some particular position. These are simply natural facts. What
is just and unjust is the way that institutions deal with these facts.128

In a world of growing inequalities and discrepancies, the ISA reconciles
competing interests in a genuine confluence of politics, ethics, and law.
Institutionalizing the common heritage of mankind principle in a desire to
reach a fragile equilibrium for the sustainable exploitation of a global com-
mon, the ISA represents a token of political ingenuity. I argue that the
relative paucity in regulations for the governance of space resource utilization
is a rare opportunity to build upon such normative analogies and redefine
the principles of international cooperation.

As elucidated herein,many building blocks of the ISA, such as its evolutionary
nature, its parallel system, and its provisions for the sharing of scientific data, are
pertinent for space and provide for the equitable commercial exploitation of
resources from celestial bodies. In this article, a discursive policy framework is
suggested. It does not intend, nor does it claim, to be a comprehensive regime.
Rather, it sets a strong foundation upon which specialist practitioners and
academics can build upon. For example, legal provisions dealing with issues of
compliance, intellectual property, and grounds for litigation were not drafted
herein. However, the initial structures proposed herein serve as potential
shoulders on which the legal fraternity can stand in due course. Finally, it is
worth noting that stakeholders across the globe, and most of our interviewees,
participated in The Hague Space Resources Governance Working Group con-
vened on December 2014 to discuss the possibilities for international
cooperation.129 This multi-stakeholder approach and the ostensible willingness
to propose solutions for the current lack of an institutional framework for the
governance of space resources is in and of itself a remarkable step towards the
integrated resolution of the current impasse.
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