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Sustainable Space Exploration and

Use
Space Mining in Present and Future Perspectives

Rishiraj Baruah and Nandini Paliwal’

Abstract

The article aims to discuss the legal challenges that the nascent industry of space min-
ing has to overcome. This article firstly deals with relevant concepts of existing inter-
national space law which promote exploitation activities in outer space. The principle
of ‘national appropriation’ is discussed which forbids public and private property
rights in outer space. However, it is opined by jurists that it does not impede the own-
ership of ‘natural resources’, but only ‘areas’. The Moon Agreement holds more signif-
icance with mining endeavors. The principle of Common Heritage of Mankind would
be discussed with a dynamic industry-oriented interpretation. Then, the article discuss-
es the lessons that can be learnt from other regimes for sustainable mining activities in
outer space. Lastly, the article discusses the international regime divorced from the
Moon Agreement keeping in view that investments demand returns and safeguards to
be taken to make mining in outer space a profitable prospect.

R Introduction

During the launch of Sputnik I in 1957, the law on outer space was rather a
speculative matter. The activities in outer space, since has been far-reaching,
so has the laws on outer space. The outer space is Res communis omnium.
This basic principle is enshrined in the Treaty on Principles Governing the
Activities of States in the Exploration and Use of Outer Space, including the
Moon and Other Celestial Bodies (hereinafter referred as ‘OST’) which clear-
ly indicates that the extraterrestrial realm is open for access to all states on
the basis of equality. Under res communis, the property is owned by the
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community and every member can use the property without exclusive owner-
ship rights.

Space, the final frontier for mankind has vast opportunities regarding the ex-
ploitation of extraterrestrial resources which can be tapped. One of them is
‘Mining’ in outer space, which, if carried on sustainably can benefit mankind
in innumerable ways. The relevance of this article is increased by recent
international events. Recently, Planetary Resources Inc. and Deep Space
Industries have announced plans to mine asteroids for water and rare earth
metals.! In furtherance of the same, the US has passed the historical U.S.
Commercial Space Launch Competitiveness Act, Title IV of which recognizes
the rights of U.S. citizens to own resources obtained from asteroids and pro-
motes commercial exploration and utilization of asteroidal resources.> In
2013, China landed their spacecraft Chang’e on Moon to assess mineral re-
sources using the rover Yutu.’ India (Chandrayan and Mangalyan) and Japan
have also done similar assessments from orbit.*

Humankind’s thirst for consumption of resources will invariably land them
on celestial bodies, which follows the exploitation of extraterrestrial re-
sources For example, it is speculated that there are one million metric tons of
Helium-3 in the lunar regolith that has been deposited over time due to solar
winds.’ It would be in strategic interest of any nation to mine Helium-3 from
the lunar regolith and return them to Earth. The present article will analyze
the various legal challenges that mining activities in outer space might en-
counter and envisage future perspectives for creation of a robust legal regime
for mining activities in outer space. Presently, the lack of an acceptable legal
framework for space mining impedes commercial mining activities. There-
fore, this paper proposes a balanced and workable framework for the regula-
tion of such mining activities with due regard to the interests of various
stakeholders.

1 Mike Wall, ‘Asteroid-Mining Projects Aims for Deep-Space Colonies’, Space.com
(January 22, 2103), available at: www.space.com/19368-asteroid-mining-deep-space-
industries.html (accessed on 20th September 2015).

2 H.R. 2262 - 114" Congress (2015-2016), available at:
https://www.congress.gov/bill/114th-congress/house-bill/2262/all-info (accessed on
26th November 2015).

3 Sarah Pruitt, ‘Chinese Spacecraft lands on Moon’, History in the Headlines (Decem-
ber 16, 2013), availaible at; www.history.com/news/chinese-spacecraft-lands-on-
moon, (accessed on 19th September 2015).

4 National Space Society, 6 To the Stars International Quaterly (January 2014), 34,
availaible at; www.nss.org/tothestars/ToTheStars_006_2014jan.pdf, (accessed on
20th September 2015).

5 Richard S Lewis, Space in 21 Century, 89 (1990).
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. Analysis of Legal Challenges to Mining in Outer Space

I.1. National Appropriation Principle

The national appropriation principle is unique to Space Treaties. Although
similar terminologies have been used with reference to the same in the Ant-
arctica Treaty and the UNCLOS 1982, the exact phrase has not been men-
tioned in any other law in force.® It is clear from the literal interpretation of
Art. I of OST that any property title over outer space, including moon and
other celestial objects by use or occupation or any other means is prohibited.”
Such interpretation is also supported by the travaux of the OST® and state
practice as evidenced in U.S.” and China.!® A statement issued by the Board
of Directors of IISL also reaffirms the principle of non-appropriation strictu
sensu by stating that there can be no private property rights in outer space,
including the moon and other celestial bodies.!!

The fact that a State retains jurisdiction and control over its installations and
facilities till they exist in outer space does not mean that it gains ownership
over the said “area”. It is because under international law, things which are
owned by the public, like the seashore or the global commons, cannot be the
property of one State based on prescription or adverse possession.'? The right
to use an area exists till the state abandons its installation or it is demolished,
subsequent to which another State can establish its installations on that area.
The former state cannot argue henceforth that it had acquired a prescriptive
right by being in that area by continuous possession of the same. This is the
freedom of access and use in the commons regime.

6 Stephan Hobe, Adequacy of the Current Legal and Regulatory Framework Relating
to Extraction and Appropriation of Natural Resources in Outer Space, 32 Annals of
Air and Space Law (2007).

7 F.G. von der Dunk, E. Back-Impallomeni, S. Hobe, R.M. Ramirez de Arellano, Sur-
real Estate: Addressing the Issue of Immovable Property Rights on the Moon, 20
Space Policy 2004, 149 at 152.

8 Soviet Proposal, UN Doc A./AC.105/C.2/E.1; UN Doc A/AC.105/C.2/L.6; US Repre-
sentative Mr. Goldberg, UN Doc A/AC.105/C.2/SR.58; Austrian Delegation, UN
Doc. A/AC.105/C.2/SR 58; Belgian Representative, UN Doc. A/AC.105/C.2/SR.71;
French Representative, UN Doc. A/c.1/PV.1492.

9 Nemitz v N.A.S.A., 126 Fed Appx. 343 (9t Cir. (Nev.) (10 Feb. 2005).

10 Xinhua News Agency, ‘Court rejects lunar embassy’s right of moon land selling’,
(March 17, 2007) available at: www.china.org.cn/english/China/203329.htm; (acces-
sed as on 16th September 2015).

11 Statement of the Board of Directors of the IISL, International Institute of Space Law
(2009).

12 Hugo Grotius, The freedom of seas, or the rights which belongs to the Dutch to take
part in the East Indian Trade (1608).
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1.2, Exploration and Use

The OST principally emphasises the importance of free access to outer space
by all states on the basis of equality for exploration and use.'® Article T is a
general clause which affirms the right to freedom of exploration and use for
all states. It is to be noted that by reference to all states, the freedom of ex-
ploration and use is not only restricted to states, but extends to international
organizations, nongovernmental organizations and individuals."* However,
states will have to bear responsibility for national activities of their nongov-
ernmental organizations and individuals.?®

‘Exploration’ is a scientific endeavour while ‘use’ may be scientific or com-
mercial. It is of common understanding that commercial use of outer space is
allowed by the OST.'® The term ‘use’ is of more importance with respect to
mineral resource mining in outer space. Scientific ‘use’ of space resources is
largely free; however the pivotal question is whether commercial ‘use’ of out-
er space resources is envisaged under OST. Or to put it simply, is “explora-
tion and exploitation” of outer space resources envisaged by the OST?

‘Use’ in legal sense refers to enjoyment of property which is often result of
exercise of such property and includes an element of profit or benefit.!” The
term ‘province of all mankind’® is not defined in the space treaties. ‘Province’
according to Blacklaw’s Dictionary means sphere of an activity related to
profession.’” A co-joint reading of ‘use’ and the ‘province of all mankind’
would mean a sphere of activity*® which involves an element of profit or ben-
efit by enjoyment of property. As the OST prohibits any establishment of
ownership rights, a State may still accrue benefit out of use of certain area of
outer space, including moon and other celestial bodies, owing to the right of
usufruct, discussed later in this article. A right of usufruct arises upon de fac-
to possession of a property owned by another.

The United Nations General Assembly Resolution (UNGA) 1348 (XIII) of
1958 establishing the Ad Hoc Committee on the Peaceful Uses of Outer
Space (COPUOS) includes the word ‘exploration and exploitation’?! which
was later changed to ‘exploration and use’ in UNGA Resolution 1721 (XVI)

13 O.S.T., art. I (10 Oct. 1967), 18 U.S.T. 2410, 610 U.N.T.S.

14 0O.S.T., art. VI; Stephen Gorove, Studies in Space Law: Its Challenges and Prospects
82-84 (1977).

15 O.S.T., art. VL.

16 K-H. Bockstiegel, Legal Implications of Commercial Space Activities, 24 1.1.S.L. Proc.
1(1981).

17 Gorove, supra note 14 at 54.

18 O.S.T, art. L.

19 Bryan Garner, Black’s Law Dictionary 1240 (1999).

20 Manfred Lachs, The Law Of Outer Space: An Experience In Contemporary Law-
Making 41-42 (1972).

21 UNGA Res. 1348, Question of the peaceful use of outer space, UN. Doc.
A/Res/13/1-A/ Res 1348 (XIII)(13 December 1958).
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of 1961, preceding the OST.?? This indicates that term ‘use’ was originally
intended to encompass ‘exploitation’. State practice also suggests that term
‘use’ includes exploitation of space resources.?

The question whether extraction of mineral resources from the moon and
other celestial bodies can be considered as ‘exploitation’ is answered by refer-
ring to the Agreement Governing the Activities of States on the Moon and
Other Celestial Bodies (hereinafter referred as ‘Moon Agreement’) which en-
visages the exploitation of natural resources of the moon and other celestial
bodies in Article 11(5). If the Moon Agreement includes the exploitation of
natural resources, a fortiori the OST should also allow the exploitation of
resources. Moreover, the res communis regime involves the idea of explora-
tion, exploitation and use of the community area and its resources.**

11.3. Property Rights in Outer Space vis-a-vis Appropriation of Mineral
Resources
For promoting mining in outer space, the distinction between appropriation
of an area or part thereof by claim of sovereignty must be distinguished from
appropriation of particular resources existing in that area.?’
The national appropriation principle discussed prohibits any public or private
property rights in outer space. Now, any interpretation of a treaty has to be
done by reference to its context and object and purpose.?® Article I literal 1 of
OST read with Article I literal 2 OST forwards a view that as the exploration
and use of outer space should be carried out for benefit and in interests of all
countries, any claim of sovereignty in outer space would run contrary to Ar-
ticle T literal 1.%7 Hence, the purpose of Article II is to prevent exclusive
claims to outer space due to its res communis nature.?8
The resources present in a commons regime can be exploited by all. For ex-
ample, fisheries wherein the area is a common pool and the resource i.e. the
fishes can be utilized by everyone.?’ Just as the mineral resources in the High
Seas are open to all, subject to international regulations, outer space mineral
resources are open to all.’° Freedom of exploration and use is the fundamen-
tal principle of space law and has no express prohibition on exploitation of

22  UNGA Res. 1721, International Co-operation in the peaceful uses of outer space,
U.N. Doc. A/Res/1721(XVI) (Dec. 20, 1961).

23 Carl Q. Christol, The Modern International Law of Outer Space 40 (1982).

24 Ibid.

25 D.S. Myers, Common Interest and Non-appropriation in Outer Space, International
Relations 529, 538 (1977).

26 Article 31 (1), Vienna Convention of the Law of Treaties, 1155 U.N.T.S. 331.

27 Nandasiri Jasentuliyana, Article 1 of the Outer Space Treaty revisited, 17 JSL (1989)
at 129.

28 Hobe, supra note 6 at 123.

29 Richard Barnes, Property Rights and Natural Resources 372 (Hart 2009).

30 James E. W. Fawcett, Outer Space: New Challenges to Law and Policy 11-14 (1984).
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mineral resources. As a corollary to the freedom of exploration and use in the
OST, the residuary rule of presumptive freedom of action as a principle of
international law, permits what is not prohibited.3!

Jurists like Professors Gorove’? and Jenks®* opine that the non-appropriation
principle applies only to landed areas of the moon and other celestial bodies
and does not extend to mineral resources. Keeping in view the aforemen-
tioned contentions, it can be said that the national appropriation principle
only prohibits appropriation of ‘areas’ in outer space including the Moon and
other celestial bodies, however does not prohibit the appropriation of mineral
resources in outer space.

The Space Benefits Declaration®* can be considered as an interpretation of
Article 1 of the OST.* While the Declaration expands the OST with regard
to apportionment of benefits, it does not prohibit the appropriation of re-
sources. In presence of express prohibition of public and private property
rights in Article II of OST, if the appropriation of natural resources was also
to be prohibited, then such stipulation should have been included. Hence, it
can be concluded that appropriation of natural resources are not prohibited
under the OST, while the amount of international cooperation in benefit
sharing that a state is willing to do is at its own discretion in accordance with
the Space Benefits Declaration.3®

I.4. The Usufructuary’s Rights of Enjoyment
The concept of usufruct is a civil law concept derived from Roman jurispru-
dence. In Roman law,

“usufructus is [...] the right of using and enjoying property belonging to another
provided the substance of the property remained unimpaired [...] A usufruct may
be in land or building, a slave or beast of burden, and in fact, in anything except
things which were destroyed by use”3”

The holder of such right is called the usufructuary. Usufruct consists of two
elements: the right to use a thing (jus utendi) and the right to draw its fruits
(jus fruendi).®® The usufructuary does not have ownership rights, only the

31 Hersch Lauterpacht, International Law: Collected Papers 220 (1975).

32 Gorove, supra note 14.

33  Wilfred C. Jenks, Space Law 275 (Frederick A. Praeger 1965).

34 UN.G.A. Res. 51/122 (13 Dec. 1996); XXI-II An. Air & Sp. L 556 (2006) [hereinaf-
ter Space Benefits Declaration).

35 See M. Benko, K.-U. Schrogl, The 1996 UN-Declaration on “Space Benefits” Ending
the North-South Debate on Space Cooperation, 39 L.1.S.L. Proc. 183 (1996).

36 Space Benefits Declaration, para. 2.

37 R.W. Leage, Roman Private Law, 181-182 (Macmillan 1964).

38 La. Civil Code arts. 533, 535 (1870); French Civil Code art. 578; B.G.B. §§1030,
1068(2); Greek Civil Code art. 1142.

28



This article from International Institute of Space Law is published by Eleven international publishing and made available to anonieme bezoeker

SUSTAINABLE SPACE EXPLORATION AND USE

right to use and draw benefits from the subject matter of usufruct. The prin-
ciple of usufruct is a national law principle and its extension to outer space
can be termed as instant customary law. Extension of national laws to the
regime of outer space is not uncommon as evidenced by State Practice. For
example, United States Patents Act extends to a spacecraft in outer space.’
This recent state practice although limited is evidence of opinio juris.*
Hence, by analogy, we can term the rule of usufruct to be instant customary
law. The principle of usufruct can also be termed as a general principle of law
recognized by civilized nations.*! The principle of usufruct can be imported to
extraterrestrial law as outer space law is an extension of international law.
Space law is lex specialis and international law is lex generalis.

Now, as the OST prohibits ownership rights of areas in outer space, but al-
lows the appropriation of resources, the exploiter can be termed as a usufruc-
tuary. The principle of usufruct is vital as it embodies the tenets of space law.
A usufructuary acquires the ownership of resources upon separation.*> Mines
on earth may be subject to usufruct provided such a right to mine is granted
by the State.*’ Similarly, States may be granted Mining Rights by the interna-
tional community as outer space is res communis. The State does not gain
any title in the area to be mined, but only the protection of law regarding
usufruct.** This allows orderly development of minerals prospecting and ex-
traction. As the term ‘mankind’ is a vague terminology, there is an urgent
requirement to create an international regime which represents ‘all’ countries
for granting of mining rights to space faring nations.

Il.5. The Dynamism of CHM Principle: Promoting Space Commercialisation

The Moon Agreement is said to the most poorly drafted of the five United
Nations Treaties on space law* and has practical problems of application.
The specific reference to present and future legal processes in the Moon
Agreement is designed in such a way that it offers optimum utilization and

39 35U.S.C.§105.

40 Anouar Boukhars & Jaques Roussellier, Perspectives on Western Sabara 231 (Row-
man and Littlefield 2014).

41  Statute of the International Court of Justice, art. 38(c) (26 June 1945), 33 U.N.T.S. 993.

42  German Civil Code, B.G.B. §594.

43 A.N. Yiannopoulos, Rights of Usufructuary: Louisiana and Comparative Law, 24
Louisiana L. Rev. 4 (1967).

44 L.F.E. Goldie, Title and Use (and usufruct) — An ancient distinction too often forgot,
79 American J. of Intl. L. 689, 705 (1985); M.L. Smith, The Commercial Exploitation
of Mineral Resources in Outer Space, Space Law View of the Future 49-55 (1988).

45 Bin Cheng, The Moon Treaty: Agreement Governing the Activities of States on the
Moon and Other Celestial Bodies within the Solar System other than the Earth.
December 18, 1979, 33 Current Legal Problems 223 (1980).
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exploitation of the Moon and its natural resources.*® The precise stipulation
in Article 4 of the Moon Agreement states that ‘exploration and use of the
Moon’ shall be in benefit of all mankind and that due regard to economic
and social progress should be given. Therefore, it can be suggested that Moon
Agreement promotes the idea of economic exploitation of resources. Article
11 (1) declares that the Moon and other celestial bodies to be the Common
Heritage of Mankind (CHM).

The CHM principle has also been applied to the deep seabed and to some
extent to the Antarctic Regime.*” However, the CHM principle in Moon
Treaty is qualified by the phrase, ‘which finds its expression in the provisions
of this treaty’, and such qualification sets it apart from the CHM provision in
UNCLOS 1982.

The CHM principle which involves the non-appropriation principle and the
socialist principle of equitable benefit sharing has been the obstacle for the
treaty.*® There is no consensus on the basic premise of the principle and that
is the primary reason for the reluctance of States who were involved in the
negotiating process actively, to ratify the Moon Agreement.¥’

The CHM is a dynamic concept®® and keeping in view the internal inconsist-
encies in the Moon Agreement and the practical difficulties of implementation
of non-appropriation principle in accordance with the treaty, it is desirable to
divorce the concept of non-appropriation from the CHM for better workabil-
ity of the treaty provisions. Henceforth, it is desirable to interpret the CHM as
a ‘functional concept’, rather than a ‘territorial concept’ divorced from the
independent international law principle of non-appropriation.’!

The International Law Association Resolution No. 1/2002 at New Delhi, In-
dia which is a major breakthrough in interpretation of space law declared that
the CHM has evolved for allowing commercial uses of outer space for the
benefit of mankind.*? The inapplicability of the non-appropriation element of
CHM is more evident in cases where the object of this principle is a resource

46 Carl Q Christol, The Moon Treaty and Allocation of Resources, 22 Annals of Air &
S. L. no. 2,37 (1997).

47 Rudiger Wolfrum, The principle of Common Heritage of Mankind, 43 Zao. R.V.
312, 330 (1983).

48 Fabio Tronchetti, The Exploitation of Natural Resources of the Moon and other
Celestial Bodies (2009).

49 UN Doc A/AC.105/917, Report of the Legal-Subcommittee of its Forty Seventh Ses-
sion, 18 April 2008; UN Doc A/AC. 105/935, Report of the Legal-Subcommittee of
its Forty eighth Session, 20 April 2009; UN Doc A/AC. 105/942, Report of the Legal-
Subcommittee of its Forty ninth Session, 16 April 2010.

50 Stephan Hobe, Bernhard Schmidt-Tedd, Kai-Uwe Schrol (ed.), Cologne Commentary
on Space Law, vol. 1, 393 (2013).

51 L Hanniken, Preemptory Norms (Jus Cogens) in International Law 562 (1988).

52 Stephan Hobe, ILA Resolution 1/2002 with regard to the Common Heritage of
Mankind Priciple in the Moon Agreement, 47 LL.S.L. Proc. 236 (2004).
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rather than spatial.’® Exploitation of natural resources in outer space is gen-
eral practice among states and private entities. The consideration of the Geo-
stationary orbit is required for a moment. The orbital spectrum resource
(OSR) in the GEO is an exhaustible natural resource involving a set of fre-
quencies, coverage areas and orbital positions needed for the operation of any
satellite communication system.’* The International Telecommunication Un-
ion (ITU) constitution refers to these OSR as natural resources and access to
the orbits shall be made available on an equitable basis. The purpose of the
ITU is to allocate bands of radio frequencies and orbital positions in the GEO
to countries® and to promote extension of the benefits of telecommunications
to all the world inhabitants.’® The allocations of so called slots are basically
allocation of natural resources in space for its sustainable exploitation. The
state practice and opinio juris (in form of ITU Constitution and Regulations)
suggest the existence of an international custom in furtherance of the legality
of exploitation of natural resources in outer space.

Hence, international practice suggests that states now intend to interpret the
CHM principle in a manner which promotes commercialization of outer
space, rather than restricting commercialization. This change in interpreta-
tion of this principle with respect to the Moon Agreement is grounded on
Article 31(3)(b) of the Vienna Convention on Law of Treaties, 1969 which
articulates that subsequent state practice may change the interpretation of a
treaty.’’

Il.6. Equitable Sharing of Benefits: Responsible Space Exploration and Use
The other challenge that commercial mining faces in the Moon Agreement is
the equitable sharing of benefits clause and the express wording in Article
11(7)(d) of the Moon Agreement. The CHM concept philosophically sup-
ports the idea of common trusteeship of resources in contrast to common
ownership concept of Res communis. Trusteeship does not negate existence
of propriety appropriation.’® This means that the benefits derived should be
used for betterment of humanity by removing inequalities in wealth distribu-
tion among nations.>’

53 Leslie Tennen, Outer space: A Preserve for all Humankind, 1 Houston Journal of
International Law 152-153 (1979).

54 International Telecommunication Union Constitution, art. 44(2) A.T.S. (1994) 28;
B.T.S. 24 (1996) [hereinafter I.T.U.].

55 LT.U., art. 1(2a).

56 LT.U, art. 1(2d).

57 ICJ Advisory Opinion, Legal Consequences for States of the Continued Presence of
South Africa in Namibia (South West Africa) notwithstanding Security Council Reso-
lution 276 (1970) 1971 94 (June 21).

58 Kemal Baslar, The Concept of Common Heritage of Mankind in International Law
(1998).

59 Ibid.
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The term used in Article 11(7d) is ‘equity’ and not ‘equality’ which means
that a balance of interests between the developing countries and the devel-
oped countries is intended by the treaty. However, there is no specific men-
tion about the methods of equitable sharing. The best way would be to nego-
tiate an agreeable specific manner in which benefits will be shared as it will
remove the discrepancy and mistrust of developed countries which fear that
equitable distribution may be construed as free lunch by developing countries
and other non-space faring nations.

The Moon Agreement does not specify what types of benefits are to be
shared under Article 11(7d). The term ‘benefits derived from resources’ indi-
cate that indirect benefits may also be provided. Such benefits for example,
may include the grant of right to developing countries to participate in explo-
ration of outer space through bilateral agreements etc.®® Non-discrimination
and reasonable profit is the key element for effective and balanced implemen-
tation of the equity clause. Hence, exploiters must be allowed to maximise
their profits, but at the same time levies or quotas can be imposed upon eco-
nomic benefits derived by market access. Collection from levies may be then
utilized for fulfilling the obligations under the treaty creating a rational and
orderly development of space resources. A good example is the United States
Deep Seabed Hard Minerals Resources Act which established a Trust fund;
wherein levies were to be collected from the benefits derived from deep sea-
bed exploitation and deposited at the Trust Fund.®!

The provisions of the Moon Agreement deal extensively with exploitation of
natural resources contra-distinct to the OST. The OST does not contain any
mention of exploitation which is open to interpretation differently by differ-
ent States. In light of the same, some states who believe that developed na-
tions may act unilaterally under the expansive scope of OST and might inter-
pret it narrowly to create chaos to the well established law of space. In light
of the same, Moon Agreement seems more favourable to the states intending
to exploit the natural resources of the Moon and other celestial bodies, sub-
ject to certain reasonable restrictions.

1.7. Is There a Moratorium to Start the Exploitation of Mineral Resources in
the Moon Agreement?

The answer is in negative as evident from drafting history of the Moon
Agreement. A clarification was issued by the United Nations General Assem-
bly regarding the Moon Agreement that it was not intended to result in pro-

60 V. Leister, South to South Cooperation in Outer Space: The Brazil China Agreement,
32 LLS.L. Proc. 15-17 (1989).
61 30 U.S.C. §1441 (1980), sec. 403.
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hibiting the exploitation of natural resources which may be found on celestial
bodies other than the Earth.®?

11.8. Ownership of Natural Resources: ‘in-situ’ and ‘Extracted’

In Article 11(3) of the Moon Agreement, it is stated that neither the surface
nor the subsurface of the Moon or other celestial bodies or natural resources
‘in place’ shall become property of any State, international organization or
NGO or natural person.®3

Article 6 of the Moon Agreement refers to in-situ scientific utilization of re-
sources and is subject to the re communis regime while commercial exploita-
tion of resources under the Moon Agreement will be subject to the CHM
principle. This is the dichotomy in the Moon Agreement.®*

It is to be noticed that the natural resources are qualified by the term ‘in
place’. The provision read as whole suggests that Article 11 (3) intends to
prevent creation of ownership rights over natural resources in-situ by estab-
lishment of installations, or structures, etc.®> Rather than acting as an obsta-
cle to the right to appropriate mineral resources, it promotes the same by im-
plication that ownership of resources which have been displaced or removed
from the Moon and other celestial bodies may be subject to territorial law of
the state which has caused the collection of the mineral resources.®®

So, exploiters cannot have ownership rights over the surface or subsurface
over the Moon and other celestial bodies, but they can have property rights
over the mineral resources that have been extracted.®” The travaux also sup-
ports the view that the whole purpose of inserting the term ‘in place’ was to
create ownership rights over the resources once they have been removed from
their original location.®® The Soviet draft,*® the U.S. draft,”® the Austrian draft
of 1978 all reiterated the same interpretation. The Argentine proposal of ‘all
substances originating in’”' was rejected and the term ‘in place’ was used. The
term ‘in place’ neutralizes the CHM qualification for recovery and retaining

62 UN Doc. A/34/20, Report of the Committee on the Peaceful Uses of Outer space,
General Assembly Official Records, Thirty-fourth Session, Supplement No. 20, 14
August 1979, para. 65.

63 Moon Agreement art. 11(3) (Dec. 18, 1979) 1363 U.N.T.S.

64 F.V. Der Dunk, The Moon Agreement and the Prospects of Commercial Exploitation
of Lunar resources, 32 Annals Air and Space L. 103 (2007).

65 James E.W. Fawcett, Outer Space: New Challenges to Law and Policy (1984).

66  Christol, supra note 23.

67 Elleine Galloway, Status of the Moon Treaty, Space News, 3-9, 21 (1998).

68 COPUOS, UN Doc. A/AC.105/P.V.203, 22 (16 July 1979).

69 COPUOS, art. 8, UN Doc A/8391, Annex (4 June 1971).

70 UN Doc A/AC. 105/C.2/SR. 205, 116.

71 COPUOS, UN Doc A/AC.105/C.2/L.69.
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of resources. The lack of moratorium is also evidence of the fact the Moon
Agreement does not prohibit appropriation of minerals in outer space.”

1. Lessons from Other Global Commons
1. Convention on the Regulation of Antarctic Mineral Resource Activities,
1988 (CRAMRA)

The Antarctic Treaty System (ATS) is a complex collection of legal instru-
ments one which has flourished as a result of international cooperation and
effective demilitarization. The Antarctic Treaty consists of the elite club
called the Antarctic Treaty Consultative Parties (ATCPs)”® which practically
‘run the show’. ATCPs have special interests in the region and have allocated
responsibilities in furtherance of the same.

The CRAMRA is an Antarctic Treaty System Convention which dealt with
prospective mineral exploitation regime in Antarctica. The CRAMRA was
also a compromise between States, like the Moon Agreement, which failed to
receive the requisite number of signatories to come into force.” Nevertheless,
investigating the working of the CRAMRA will inexorably provide insight
into a mineral extraction regime that might be helpful for establishing the
international regime for exploitation of natural resources as mandated in the
Moon Agreement.

The CRAMRA is a sui generis compromise agreement which balances the
competing claims of sovereignty and those states which do not accept those
claims in Antarctica. The Agreement is a neutral document which neither
promotes nor prohibits mineral development in Antarctica. The Convention
is not a mining code; rather it is a guiding framework stating specific positive
and negative obligations of States regarding mineral resource development
and contains provisions for authorizing and administration of the mineral
resources regime. CRAMRA has strong environment protection provisions
which demand high standards to be fulfilled.”* CRAMRA regulates minerals
prospecting, exploration and development activities, although mining can be

72 B. Larschan & C.B. Brennan, The Common Heritage of Mankind Principle in inter-
national law, 21 Colombia J. of Transnational L. 305, 330 (1983).

73 Donald Rothwell, The Polar Regions and the Development of International Law, 54
Sydney Law Review (1996), at 86-7. The ATCPs consists of States Parties who have
fulfilled the requirements of Art. IX(2) of the Antarctica Treaty.

74 27 ILM 868 (1988), opened for signature June 2, 1988 (not yet in force).

75 Antarctica New Zealand Information sheet, Mining Issues in Antarctica, available
online at: hitp://antarcticanz.govt.nzlimages/downloads/information/infosheets
/mining.pdf, (accessed 17" September, 2015). France and Australia refused to sign
the Convention. France, Australia and New Zealand advocated that Antarctica be
considered as a ‘natural reserve’ and the ‘land of science’.

76 U.S. Congress, Office of Technology Assessment, Polar Prospects: A Minerals Treaty
For Antarctica, OTA-O-428 (1989), at 58-59.
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done only after proper authorization to the project. The authorization will be
granted only if significant adverse impact is not caused to the atmospheric,
terrestrial and marine environments.””

Regarding liability, Operators are ‘strictly liable’ for all environmental damage
arising from mineral resource activities, including clean-up and restoration
costs.”® At the outset, CRAMRA seems like an interesting model for the inter-
national regime in outer space. Although, the ATS is a sui generis system, it
might be an inspiring tale for the regime in outer space because the success of
the ATS is based on international cooperation and the maturity of States in
understanding the importance of protecting the environment of Antarctica.

l.2. The Inter-Agency Consultative Group (IACG)

The search for international cooperation might be answered by an umbrella
organization in line with the likes of TACG. Multilateral organizations fail
due to bureaucratic obstacles and the ensuing fear among nations that they
might lose control over their own projects.”” The IADG is a multinational
group which overcame these obstacles. The TACG was formed for building,
launching and tracking of the GIOTTO spacecraft prior to the passage of
Halley’s Comet in 1986 to coordinate national efforts to observe the comet.3°
The organizational structure of IACG was simple and it acted as an advisory
body to the member agencies.

The international effort of the ICAG was a success example of international
cooperation. The success of the IACG was attributed to its simple manage-
ment interfaces.! Moreover, the IACG did not require exchange of funds and
involved minimal technology transfer. International cooperation is necessary
to provide synergy to a space project.’? Unfortunately, after the demise of the
Roger Bonnet, who was instrumental in promoting the IACG, the organiza-
tion also disappeared. Its last meeting was at Moscow, Russia in 2002.33
Unlike the TACG, an umbrella organization for commercial mining of space
resources requires fulfilling the condition of equitable benefit sharing.®* It can
be formalized through an inter-governmental agreement or terms of reference

77 CRAMRA, art. 4, (2 June, 1988) (not in force).

78 CRAMRA, art. 8, (not in force).

79 U.S. Congress, Office of Technology.
Assessment, Exploring The Moon and Mars: Choices For The Nation, OTA-ISC-
502, (1991).

80 J. Johnson-Freese, A Model for Multinational Space Cooperation, 5 Space Policy 288
(1989).

81 Kenneth S. Pedersan, Molly Macaulay (ed.), The Global Context: Changes and Chal-
lenges in Economics and Technology in U.S. Space Policy 286 (1986).

82 Ibid.

83 ISAS, JAXA, available at: www.isas.jaxa.jp/e/about/ic/iacg.shtml, (accessed 18" Sep-
tember, 2015).

84 Moon Agreement art. 11(7)(d).
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for compliance with international law and an operating agreement for regu-
lating the relationship between public and private entities. The Agreement
may be formed by a ‘club’ of developed States and some developing states
which can provide major contribution to prospecting, exploration and devel-
opment of resources.

li.3. Deep Seabed Regime

States are unwilling to replicate the Law of Seas mechanism for outer space
due to its specificity. More specifically, due to the provisions related to trans-
fer of technology, an economic model against the tenets of free market econ-
omy, due to the Authority’s control over level of production and prices and
equal voting rights irrespective of States’ technological capabilities or contri-
butions to development of seabed resources.®> Hence, it is opined by the
author that the Deep seabed regime mechanism cannot be replicated in outer
space in the future.

V. Proposed International Framework

Sustainable utilization of Minerals contribute to progress and development to
ensure high living standards, create a competitive market for resources at the
national and international level and most importantly are of strategic value to
any nation. Keeping in view the benefits of space mining and its importance
to mankind as a whole, it is important to create an international regime
which facilitates market access to benefits of outer space and protects the in-
terest of investors at the same time.

Here it is noteworthy that an international regime need not be created exclu-
sively under the Moon Agreement i.e. an international regime can also be
created by States without being party to the Moon Agreement. Considering
the poor performance of the Moon Agreement, it would be futile to expect an
international regime under its mandate of Article 11(5). However, an interna-
tional regime to govern exploitation of mineral resources is indispensable for
sustainable exploitation of space resources. The process in which the regime
harmonises the basic tenets of space law with a beneficial economic model
for investors is of vital consideration. The failure of the UNCLOS to cater to
investor’s interests under the deep seabed regime is required to be kept in
mind while establishing an international regime for outer space.

IvV.1. ‘Hard Law’ Regime for Mining Activities in Outer Space

A Convention on Mining Activities on the Moon and other Celestial Bodies
(Mining Convention) is required to be negotiated by like-minded states. The
reference to like-minded states is important because agreement reached by

85 Glenn Harlen Reynolds, Space Law in the 21% Century: Some thoughts in Response
to the Bush Administration’s Space Initiative, 49 Air Law and Commerce 416 (2004).
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states which are directly affected by space mining can provide a general

foundation on which further integration could be done.®® The Convention

may be in furtherance of the Moon Agreement designed on the lines of

CRAMRA, however with prominence to the principle of non-appropriation.

The CRAMRA evades the question of sovereign claims by States which un-

dermines its effectiveness; the Mining Convention should give prominence to

the national appropriation principle and the non-weaponization principle.

No property rights would be recognized by the State Parties, instead mining

slots are to be provided to applicant States, similar to the ITU mechanism of

providing orbital slots in GEO to States. This will ensure freedom of access of

Article T of OST. However, the mining slots do not confer ownership rights;

rather it confers the right to usufruct. The right to usufruct will give proper

safeguards to the entities engaged in mining activities from interference by
other States in their activities. The mining slots can be renewed periodically.

Mining Rights may be granted to private entities provided authorization and

continuing supervision is done by the appropriate State Party. Conformity to

the OST and general international law is a prerequisite for Mining Activities
in Outer space. States will bear international responsibility for the conduct of
their non-governmental entities pursuant to Article VI of OST.

The Mining Convention should establish four organs which will carry out the

objectives and functions of the Convention:

1. The Commission: The Highest Decision making body, consisting of all
State Parties and engaged in formulation of a ‘Mining Code’. The Min-
ing Code should promote investor returns keeping in mind protection of
outer space environment. The voting procedure in the Commission will
be based on ‘one State, one vote’. Veto powers should be provided to the
States which have special interests in mining.

2. The Regulatory Committee (RC): The RC will be the implementing body
which means that it will award mining slots and mining contracts on
prospected areas. Prospecting should be largely free pursuant to Article I
of OST; however exploration and developmental activities will require
the approval of the RC. Pursuant to RC approval, Mining contracts shall
be awarded to the applicants.

3. The Scientific Advisory Committee and Secretariat shall have well de-
fined roles as decided by the State Parties to the Convention.

4. Establishment of Trust Fund for equitable sharing of benefits.

The ownership of ‘extracted’ minerals shall belong to the entity which has the
Mining Contract with the RC, as the appropriation of resources is allowed by

the OST and also by the Moon Agreement. Apportionment of resources in
case of joint usufruct rights over mining slots can be done through Partner-

86 This approach is inspired by the Antarctic Treaty system and ATCPs.
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ship Agreements between the entities themselves. The Mining Convention
should be without prejudice to any such agreement between Parties.

The States shall compulsorily have to adhere to the other agreements and
conventions applicable in outer space. The definition of ‘launching state’ has
to be revamped keeping in view the participation of non-governmental enti-
ties. The Mining Contracts should be for a limited period of time to prevent
any assertion of ownership claims which can be periodically renewed and
non-renewal will amount to termination of the contract. Termination of the
Contract can also be possible in case of any violation of the Mining Code.
Pollution is a corollary of mining activities. Hence, to mitigate the same,
Mining Pollution Control (MPC) guidelines shall have to be formulated along
with the Mining Code by the Commission. ‘Safety zones’ have to be designat-
ed for areas which are sensitive for the scientific research; such areas cannot
be used for commercial mining purposes. The RC shall impose levies on any
entity which does not adhere to the MPC guidelines. Mining Credits similar
to Carbon Credits should be awarded to entities which control their pollution
levels. Carbon credits are tradable commodities; similarly mining credits can
also be traded between the entities.

Now, the most controversial of all is the principle of equitable sharing of bene-
fits. Any convention on Mining will have to include the issue as the concerns of
the developing nations and non-space faring nations have to be given special
consideration in accordance with Article T of OST and the Space Benefits Decla-
ration (also the Moon Agreement). A Trust Fund will have to be established for
furtherance of equitable sharing of benefits accrued from exploitation of re-
sources in outer space. Mining entities (Contributors) will have to contribute a
percentage of their profits to the Fund. The Fund will use those profits to provide
space-based applications, knowledge sharing and exposure to space-based bene-
fits like remote sensing and satellite communications to the developing nations.
The percentage share of the contributors will be based on the proposal of a
new principle of ‘Equitable Responsibility for Global Commons’ in space law
which means that every entity involved in mining activity has a common re-
sponsibility towards the mankind as a whole; however the responsibility will
be equitably shouldered in accordance with differing financial and technolog-
ical capabilities. This idea is similar to the principle of Common But Differen-
tiated Responsibility (CBDR) recognized under International environmental
law.?” Each entity involved in Mining activities should shoulder differential

87 The concept of Common but Differentiated Responsibilities (CBDR) was enshrined
as Principle 7 of the Rio Declaration at the first Rio Earth Summit in 1992, which de-
fines CBDR as: ‘In view of the different contributions to global environmental degra-
dation, States have common but differentiated responsibilities. The developed coun-
tries acknowledge the responsibility that they bear in the international pursuit of sus-
tainable development in view of the pressures their societies place on the global envi-
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burden based on their investment levels. This will lead to equitable sharing of
benefits in its truest sense, wherein benefits as well as the burden shared is
based on the notions of equity.

The Post mining activities like transfer, sale criteria, etc. of space mineral re-
sources should be based on the market principle of laissez faire i.e. minimum
government interference is expected in such areas for ensuring maximum re-
turns for investors. There should be less regulation over post mining stage
because once the principle of equitable sharing of benefits is adhered by the
parties, further regulation over the mining regime would be detrimental to
investment concerns. The prime purpose of the Mining Convention should be
to promote sustainable exploitation of resources on the moon and other ce-
lestial bodies rather than regulation of profit incentives for investors. Effec-
tive commercialisation of the space resources would be only possible if inves-
tors are allowed autonomy over the ‘extracted minerals’ as if vesting them
with property rights over the ‘extracted minerals’. Vesting of property rights
over ‘extracted’ mineral resource is not prohibited by the national appropria-
tion principle in OST or the CHM principle of Moon Agreement. In order to
resolve the disputes between the states parties under the Mining Convention,
the Commission should also establish a dispute settlement body where Arbi-
tration could be resorted to for effective resolution of disputes.

Iv.2. ‘Soft Law’ Alternatives

The question of space mining is a contentious and sensitive issue for states,
and political considerations mat act as clog for the formation of new treaties.
There may be the possibility of a treaty falling dead during the negotiation
process due to political reasons or may be rendered ineffective due to lack of
participation. This calls for analyzing alternative approaches of developing a
regulatory regime for space mining. Long-term sustainable space exploration
and use requires broad stakeholder support through consultations.?® These
consultations can be done in a transparent, non-binding and trustworthy am-
bience through establishment of norms of behavior. Norms of behavior are
soft law instruments which constitute recommendatory guidelines for stand-
ard practices established through shared understandings of responsible be-
havior within the international community.%

With the influx of time, as hard law has become unpopular, development of
international norms of behavior supported by national legislation for regula-
tion of mining activities would lead to sustainable space exploration and use.

ronment and of the technologies and financial resources they command.” CBDR is an
internationally recognised principle.

88 Laura Delgado Lopez, Beyond The Moon Agreement: Norms of responsible beha-
viour for private sector activities on the moon and celestial bodies, 33 Space Policy
(2013), 2.

89 Ibid.
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Such standard-setting endeavors may include the development of TCBMs
which have been considered by the international community as pragmatic
approach to initiate international dialogue on sensitive issues.”” TCBMs are
voluntary, non-legal measures which involve multiple levels of dialogue and
interaction for broader understanding of shared commitments by reducing
misperceptions, political wariness and miscalculations.”!

Norms of behavior provide the much required political flexibility.”> They
should encourage international cooperation, consultative mechanisms, out-
reach and coordination among relevant actors involved in mining activities.”
Basic principles of OST like national appropriation and peaceful use of outer
space, information sharing and peaceful settlement of disputes should be reit-
erated by the standard practices established by the international communi-
ty.”* Once, a consensus on the shared understanding of responsible behavior
has been reached among states, national legislation can be effected to imple-
ment such standards according to the commitments of the states. This would
lead to implementation of common standards at a global level, thus gradually
creating a common ground for developing the much required international
regulatory regime for space mining.

V. Concluding Remarks

With the outstanding technological advancement, space mining has become a
reality now for space faring nations and private entities. However, there is no
clarity on the international legal regime dealing with exploitation of the re-
sources in outer space. Since commercial mining venture will involve huge
financial investments, it cannot be performed in an environment of legal un-
certainty and therefore, creates the need for having an international legal
framework covering the same. During the drafting of the OST, the commer-
cialisation of the outer space and its resources was not anticipated. However,
under the Moon Agreement, the principle of Common Heritage of Mankind
developed, thus allowing the commercial use of outer space and its resources.
The application of the Moon Agreement is not only to Moon itself, but to
other celestial bodies, thus potentially covering the planets and asteroids
where the mining potential is considered to be infinite.

90 Christopher Johnson, The UN group of governmental experts on space TCBMs, Se-
cure World Foundation Factsheet (april 2014), 1-2.

91 Rajeshwari Pillai Rajagopalan, Role of TCBMS for a sustainable Outerspace, Obser-
ver Research Foundation, available online at:
www.unidir.ch/files/conferences/pdfs/tcbms-for-outer-space-activities-what-is-their-
added-value-for-sustainable-activities-in-outer-space-en-1-888.pdf, (accessed on 18th
September 2015).

92 Lopez, supra note 88 at 3.

93 Johnson, supra note 90, at 2.

94 Lopez, supra note 88 at 3.
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With the analysis of principles like national appropriation, the usufructuary
rights of enjoyment and CHM, it can be concluded that it is possible to have
property rights over the mineral resources that have been extracted. As sug-
gested, a Convention between the like-minded states to govern mining activi-
ties in outer space will help to clear the unsettled position of the legal mecha-
nism and will provide a regulatory mechanism as well. In the alternative,
norms of behaviour will also hold strong influence in setting up international
rules along with national legislations for regulation of mining activities.
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