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PROPERTY RIGHTS AND FUTURE SPACE COMMERCIALIZATION
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Cabin John, Maryland, USA

ABSTRACT
With the trend toward commercialization
and privatization of many space
activities, a deeper understanding is
needed regarding which activities in
outer space will be allowed and which
will be challenged. Entrepreneurs need
to have confidence that they will be able
to receive a payback for their
investments. In an attempt to identify
potential problems and clarify the legal
status of activities seeking to use outer
space, this paper discusses relevant
issues in space law and analogous
provisions in terrestrial law. In
conclusion, some areas of space law that
may require further clarification are
identified.

INTRODUCTION
Questions regarding ownership of
property in outer space pertain primarily
to the use of celestial bodies for natural
resources (to be used either in place or
returned to the Earth); for exploration;
for tourism and habitation; and to gain
strategic advantage.' The last is pro-
hibited in the Outer Space Treaty of
1967 (OST)? and will not be discussed
here. (Also excluded is consideration of
the radio spectrum and orbital slots
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as property.) The Moon, in addition to
the above purposes, is also valuable
because of its potential use as a launch
site for travel deeper within the Solar
System® and as a base for astronomy,
other scientific research, and potentially
even for solar power to be beamed to
Earth.

The trend toward commercialization
and privatization of many space activi-
ties necessitates the development of a
deeper understanding of which activities
in outer space will be allowed and which
will be challenged.® For example, some
asteroids contain significant amounts of
various metals and minerals,’ and at this
time somewhat tenuous plans are being
made to mine near Earth asteroids.®
Entrepreneurs of the future will need
assurance that they will be able to
receive a payback for their investments
and, at the same time, the developing
countries want assurance that the Moon
and other celestial bodies will benefit all
of humanity, if, indeed, there is
economic benefit to be gained. ’

Thus, there is a need to clarify the
legal status of activities seeking to use
the resources of terrestrial bodies,
whether for mining, tourism, or other
purposes. As Carl Christol observes,
“Legal stability can engender practical
activity.”® However, some space
analysts claim, “there is a legal vacuum
on the topic of property rights in space,”
or “...international agreements affecting
space property rights are clearly hostile
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to commercial space activities.” ® Many
believe the provisions of the Moon
Treaty ' should be revisited and even
that the 1967 Law of Outer Space should
be amended. '

EXISTING OUTER SPACE LAW
For the purposes of this discussion, the
most relevant instruments are the Outer
Space Treaty, the Moon Treaty, and the
Declaration on International Cooperation
in the Exploration and Use of Outer
Space for the Benefit and in the Interest
of All States, Taking into Particular
Account the Needs of Developing
Countries. '*"* The most pertinent
articles are discussed below individually:

The Outer Space Treaty of 1967
Article | declares that 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...and shall be
free for exploration and use by all
States...”'* However, questions have
arisen whether the activities mentioned
should be regulated by States and
whether there are activities that are not
covered by “exploration and use.” "’

Article II of the Outer Space Treaty
provides that outer space, including the
Moon and other celestial bodies, *...is
not subject to national appropriation by
claims of sovereignty, by means of use
or occupation, or by any other means.” '°
Some space commercialization _
enthusiasts contend that while States are
subject to the non-appropriation
doctrine, private entities are not. Also,
property rights, short of sovereignty,
may include ownership of minerals once
they are mined.

Article III states that activities in the
exploration and use of outer space shall
be conducted, “in accordance with inter-
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national law, including the Charter of the
United Nations.” Steve Doyle correctly
calls this article an “unambiguous decla-
ration of the applicability of interna-
tional law...to all that is done in
space...” He also states, “There is no
reason why cooperation could not be
accomplished in the use of celestial
bodies for activities such as propellant
production, scientific exploration, estab-
lishment of settlements or other
ventures...”'’ There are no provisions
of the OST, nor are there provisions in
any other generally subscribed treaty
relating to outer space that preclude uses
of resources in outer space. ‘
Article VI of the Outer Space Treaty
recognizes that the private sector has the
right to conduct activities in space,
subject to authorization and continuing
supervision by the appropriate responsi-
ble state. The drafters of the Treaty
could not have foreseen the extent to
which private enterprise would develop
space capabilities that are sometimes
comparable to those of States in launch
vehicles and other technologies. But,
like the authors of the United States
Constitution, they were wise in the ways
of human nature and made certain en-
compassing provisions such as here in
Article VI, “States...shall bear interna-
tional responsibility for national
activities in outer space...whether such
activities are carried on by governmental
agencies or by non-governmental
entities...” Carl Christol rightly distin-
guishes between national sovereignty
and national jurisdiction. '* While the
Outer Space Treaty prohibits the
exercise of national sovereignty in the
space environment, the exercise of
national jurisdiction can and should
occur and “[T]hrough the extra-
territorial exercise of this national power
the State is able to impose restrictions
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and limitations on national exploitative
activities.” '

Article IX requires consultation
regarding environmental issues. Even
before 1967, scientists at the National
Aeronautics and Space Administration
were aware of the possibility of
contaminating the Moon and were taking
steps to avoid that. Thought was being
given to eventual back contamination
from the Moon and Mars as well.
Atrticle IX, however, lacks enforcement
mechanisms. As Christol points out,
“[O]ther than for Article IX the
Principles Treaty contains few specific
limitations on the exploitation of the
natural resources of the space environ-
ment. It does not make provision for a
formal management system having the
power to regulate such exploitative
activities....This constitutes a decentral-
ized management system...” which con-
trasts with the centralized management
system of Article 11, S of the Moon
Treaty. 2°

Article XII provides that “All
stations, installations, equipment and
space vehicles on the moon and other
celestial bodies shall be open to repre-
sentatives of other States parties to the
Treaty.” Clearly, the authors assumed
that stations and installations that would
be the property of States or other entities
would eventually exist legally on
celestial bodies. From the articles
above, it is equally clear that no claims
of sovereignty can be made, but that
“use” cannot be unduly inhibited.

Mining is the activity beyond Earth’s
orbit with the most likely near term
commercial payback, and the 1967
Treaty allows public and private entities
to appropriate minerals in outer space.
Wayne White %! summarizes some
significant interpretations as follows: a)
Space objects occupy locations on a
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first-come, first-served basis, 2 b)
nations have jurisdiction over space
facilities and all personnel in or near the
facility, irrespective of nationality, > c)
personnel have the right to conduct their
activities without the harmful inter-
ference of other states, d) although
entities may not claim ownership of
mineral resources “in place,” once they
have been removed, i.e., mined, then
they are subject to ownership,** and e)
jurisdiction and any rights with respect
to a given area cease when a facility is
returned to Earth, destroyed, or
abandoned or when activity is halted
outside a facility.>> But Nathan
Goldman raises the specter of mining
consuming an entire near-Earth asteroid.
He asks whether in such a case has “use”
become an “apgropriation” of the
celestial body. *

The Moon Treaty
The Moon Treaty was opened for
signature Dec. 18, 1979, and in 19 years
it has been ratified by only nine nations.
No spacefaring State has adopted it, and
it is in force onl;/ for those States that
have ratified it. “” The Treaty largely
expounds upon the Outer Space Treaty,
and many provisions state the obvious or
are contradictory or redundant with
other existing space law. **

Article 4, however, goes beyond
existing precedents in international law
and calls for special consideration for
developing nations. Restating provi-
sions of the OST, it continues, “Due
regard shall be paid to the interests of
present and future generations as well as
to the need to promote higher standards
of living and conditions of economic and
social progress and development...” 2

In Article 11, 1, the Moon Treaty
advocates the controversial “common
heritage of mankind” (CHM) principle.*
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CHM accounts for the fact that only nine
States have ratified the Treaty. 3,
Francis Lyall summarizes the elements
of the common heritage concept: certain
regions should not be subject to national
appropriation in any way, that there will
be a management system for such an
area, that the managers, be they state or
international organization, will act as
representative of mankind, that any
benefits from such areas will be shared
internationally, and that the area will be
used for peaceful purposes only. *2
Although few States have ratified it, the
provisions of the Moon Treaty cannot be
completely disregarded just because it
has received limited acceptance. Some
commentators believe the absence of
ratification by a State does not equate to
authority for its citizens to engage in
activities prohibited by the Moon
Treaty.>** Christol believes that, where
property rights are concerned, two
regimes are in effect, i.e., one for those
who adhere to the Moon Treaty and its
provisions, and one for those who adhere
only to the provisions of the OST and
other existing space law. States not
adhering to the Moon Treaty can exert
jurisdiction over their nationals
regarding their conduct on the Moon and
celestial bodies, while making no claim
of sovereignty. *> Art Dula and others
see the Moon Treaty as imposing a
moratorium on exploitation for those
nations that have ratified it. ** Because
returns from extraterrestrial resources
have not yet promised to be lucrative
enough to lure investors, conflicts have
not yet arisen, and intense pressure has
not been exerted to clarify the legal.
regime.

Article 11, 5 provides that States
Parties to the agreement undertake to
establish an “international regime,
including appropriate procedures, to
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govern the exploitation of the natural
resources of the moon.” The purposes of
that international regime as stated in
Article 11, 7 (d) include, “[A]n equitable
sharing by all States Parties in the
benefits derived from those resources,
whereby the interests and needs of the
developing countries, as well as the
efforts of those countries which have
contributed either directly or indirectly
to the exploration of the moon, shall be
given special consideration.” In contrast,
the province of mankind principle in the
Outer Space Treaty imposes no treaty
requirement on how benefits are to be
shared.*” The Moon Treaty does not
provide details regarding how the
proposed regime will be made opera-
tional, e.g., the institutional organization,
rules and standards. **

Harry Almond points out that “[A]
literal reading of the provisions that set
up the international regime indicate
clearly that the drafters of the provisions
expected to establish collective enter-
prise, ousting the market control and
market forces.” Like many others, he
believes, “...this regime with trends bent
toward collective exploitation of
resources from space will necessarily
promote cartels among nations and their
productive or industrial entities, and
these cartels will control prices, the
amount of goods produced, and even the
use of the goods. They would reduce, or
even eliminate, competition as a major
market factor.” *

Eilene Galloway clarifies that “those
who explore, use or exploit resources
that are located on or below the surface
of the moon may remove them from
where they are located and have property
rights over them. Samples and minerals
can be removed... .Exploiters cannot
have property rights over the surface or
subsurface or natural resources in place,
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but when substances are removed, they
may have property rights.” *°

The Moon Treaty is flawed, as Doyle
observes, because, “it proposes to estab-
lish new international law inconsistent
with existing and widely accepted
principles of law.” *!

Declaration on International
Cooperation in the Exploration and
Use of Outer Space for the Benefit and
in the Interest of All States, Taking

into Particular Account the Needs of

Developing Countries

This 1996 Resolution attempts an
important compromise regarding the
“common heritage” provision offering a
means to share benefits while recogniz-
ing market principles. It states that,
“States are free to determine all aspects
of their participation in international
cooperation on an equitable and
mutually acceptable basis. Contractual
terms in such cooperative ventures
should be fair and reasonable and they
should be in full compliance with the
legitimate rights and interests of the
parties concerned, as, for example, with
intellectual property rights.”

RELEVANT TERRESTRIAL LAW
Real Property

In the Western world, wealth has
frequently been synonymous with own-
ership of property. * However, this
view has not been held universally, for
example, in the Islamic world, “ in the
early Christian world with its precepts
forbidding the charging of interest and
practicing central authority ownership
(often papal) of land, and among
American Indian tribes and other
communal societies who had no concept
of personal land ownership. ** Private
property rights have been considered by
some to be incompatible with justice.*’

Others have questioned the role of
property rights in the framework of
protection for nature. “ However, even
in the most acquisitive societies,
unrestricted ownership doesn’t exist;
ownership of real property is subject to a
host of rules and regulations. Larry
Stern points out a distinction between
physical real estate assets and ownership
rights in real property. Many parties can
have different ownership rights in a
given parcel of real estate. A person
may have ownership rights to a property
for his or her lifetime (a life estate), after
which the ownership rights will be trans-
ferred to a different person (as a rever-
sion or remainder). A company may
have the rights to minerals under the
land, and another person may have own-
ership rights to space above ground, e.g.,
ownership of a condominium unit on the
upper floor of a building. Easements
represent nonpossessory interest in land.
Even the exercise of exclusive owner-
ship rights for intellectual property,
which is wholly created by the author or
inventor, are limited in time. 148 Tt is
clear that ownership of property can
occur in many forms and is not neces-
sarily a simple matter.

The General Mining Law of 1872%
Under this law and subsequent case-law
doctrine of “pedis possessio,” (actual
possession) in the United States miners’
activities are protected on public lands of
the United States.® Miners do not need
a license or other permission to prospect.
3! To obtain a patent to the land in
which minerals are located, the miner
must discover a valuable mineral deposit
(water is not considered a valuable
mineral), locate the claim, record the
claim, do at least $100 in improvements
or annual assessment work, file annual
affidavits of assessment work with the
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Bureau of Land Management, and apply
for the patent. Because some valuable
minerals cannot be discovered without
substantial investment, prospectors for
such minerals as uranium have been
allowed by the courts and regulatory
agencies to base discovery on radiomet-
ric detection and geological analysis. >
Such mining is similar to the situation in
outer space in requirements for substan-
tial capital investment and specialized
equipment and engineering. >

Wayne White notes that The General
Mining Law provides that valuable
mineral deposits “shall be free and open
to exploration and purchase...under.
regulations prescribed by law...so far as
the same are applicable and not
inconsistent with the laws of the United
States.” Thus, mining activities are
indeed constrained with respect to
pollution control and environmental
impact, zoning, land use planning,
reclamation, administration of the public
trust, and sometimes competing recrea-
tional and wildlife protection. >*

The only space “mining” experiences
to date pertain to samples gathered on
the Moon. During the Apollo missions,
astronauts collected and transported to
Earth many kilograms of Moon samples.
The Soviet Luna space probes from 1970
also returned samples from the Moon’s
surface. These objects have been avail-
able to many nations for study, but their
ownership has never been questioned. A
special bill in the United States’
Congress pertaining to implanting the
American flag on the Moon™ stated,
“[T]his act is intended as symbolic
gesture of national pride in achievement
and is not to be construed as a declara-
tion of national appropriation by claim
of sovereignty.” >

Real property and mining rights
provide some insight into how we regard
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property in outer space. More analogous
situations to outer space, perhaps,
concern the Antarctic and the deep
seabed. All three regions can be
regarded as global commons. However,
both the Antarctic Treaty Regime and
the Law of the Sea provide management
structures far different from that existing
for outer space.

The Law of the Sea®’

The Law of the Sea also expounds the
common heritage of mankind doctrine,
and goes further to mandate an Interna-
tional Seabed Authority. Because of
objections to the restrictions on
commercial development, in 1994 an
amendment was adopted to encourage
market forces by making influence
commensurate with investment.*® The
governing Council of the Seabed
Authority is composed of representatives
of the major consumers of minerals, the
largest investors in deep seabed mining,
the major land-based producers of
minerals, the developing countries, and
an overall equitable geographic distribu-
tion of states. Consensus is required for
decisions regarding revenues, or
“sharing the benefits.” However, some
commentators believe, “...the exploita-
tion of vast mineral wealth on Earth’s
ocean floor was rendered impossible by
absurdly restrictive treaties that essen-
tially stripped any successful entrepre-
neur of half of his discoveries, half of his
profits, and all of his proprietary
technology.” >

In attempting to avoid a similar
dilemma in outer space, approaches have
been suggested whereby property might
be held in common (e.g., between
nations and aerospace companies) as
incentive for exploration and develop-
ment.® Regarding the extent to which
the Law of the Sea may serve as a model
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for outer space, Christol believes, “No
practical experience with the Seabed
Authority can act as reference or
comparison since there has been only a
limited mining of these resources.” '

The Antarctic Treaty(’2
Antarctica and outer space are similar in
that they are inhospitable environments
'to humans and difficult to survive; lack
permanent populations; and are isolated
and not easily accessible.® The 1959
Treaty for Antarctica addresses some of
the same problems associated with living
and working in outer space.

Major interest in Antarctica began in
the late 1950s as part of the International
Geophysical Year, a time when scientists
learned more in a few months than all
the knowledge previously acquired about
the polar area. This explosion of scien-
tific experimentation and knowledge was
followed almost immediately by the
Treaty, at the height of the Cold War,
and involved the United States and the
Soviet Union in an unprecedented
agreement.

The treaty provides for demilitariza-
tion of the Antarctic, full unilateral
rights of inspection, the promotion of
scientific investigation and cooperation,
a freeze in the status of territorial claims,
a ban on nuclear explosives and dump-
ing of radioactive wastes, peaceful
settlement of disputes concerning the
Treaty, accession by other States, and a
conference mechanism for consultation
between adhering parties. What it does
not specifically provide is government
for the area or arrangements for joint
operation of scientific, exploitative, or
other development activities, although
other facets of the Treaty System have
accommodated some of these activities.
To protect Earth’s environment, in 1991,
the Treaty nations drafted a Protocol to
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the Treaty prohibiting mineral exploita-
tion for at least 50 years. The ban can
only be lifted by a vote of three fourths
of the members. The ban was unop-
posed by mining interests because of
lack of interest at the time.

Thus, in Antarctica, there has
evolved a unique system of governance
without an executive or bureaucracy.
Lay and Taubenfeld quip that the
Antarctic Treaty system may be viewed
as “the last stand of colonialism, an
association of the world’s largest real
estate operators, a political anachronism
whose days are numbered, or an aston-
ishingly successful experiment in inter-
national cooperation among antagonistic
nations, depending on one’s perspec-
tive."® Nevertheless, questions still
exist about whether Antarctica belongs
to the signatories to the treaty, to no one,
or whether it is the “common heritage of
mankind.”

The Antarctic Treaty contains provi-
sion for future changes; Philip Quigg®
notes that something like a consensus
exists regarding several points for future
revision:

1) A minerals regime must be in place

~ before the technical capacity exists
for oil extraction in Antarctic condi-
tions; otherwise, the possibility of
precipitous unilateral action may put
the environment and the treaty at
risk. A regime to cover extraction of
hard minerals should be covered as
well, %

2) Development must proceed by
degrees, with assurances at each step
that the environment will not be
seriously endangered by advancing
too rapidly to the next step. Thus,
for example, a green light to explore
will not necessarily ensure a license
to produce.
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3) Claimant States must derive some
tangible benefit from any mineral
extraction on the territory that they
claim over and above what others
may gain.

Revenue sharing with developing
nations is unavoidable.

4)

The Antarctic Treaty procedures under
which consultative meetings of the
signatories are held in private has
allowed delegates to exchange views
without instructions and without
commitment. It is unlikely some of the
most difficult settlements could have
been worked out or that, in some
instances, parties could have reversed
earlier stands, had sessions been open.
Closed meetings, out of the view of the
~media, might offer a good approach to
working out controversial space property
rights issues.

Francis Lyall notes that the Antarctic
system has the merit of “having been
developed slowly and in response to
practical needs, for precisely the sort of
scientific enterprise that is likely at first
at least to be seen on the Moon.” ®’
While he allows for eventual replace-
ment of this flexible system with the Sea
Bed Authority model, he believes there
is no need to hurry to that, that we
should learn by experience

There are clearly problems and
stresses within the existing Antarctic
Treaty Regime. The Antarctic Treaty
came into being too late in the associa-
tion of various States with that area for
States to be willing to relinquish poten-
tial rights to territory or resources. The
OST has forestalled premature property
claims in space, and there is still time to
address the question of property rights
more fully before enticements of profit
entangle the prospects and prevent
compromise.
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CONCLUSIONS
As seen above, current space law does
not forbid the exploration and utilization
of the Moon, comets, asteroids and other
celestial bodies, but a whole host of
unanswered questions remain that
provide fodder for future space law. In
examining relevant terrestrial law such
as mining laws, the Law of the Sea, and
the Antarctic Treaty, it seems clear that
there are no perfect terrestrial antece-
dents, certainly none that can provide an
optimal legal environment to open space
for exploitation. The needs are for clari-
fication of existing law and possibly new
treaties or laws, regulations, or mecha-
nisms that will protect those who invest
in space while also protecting the rights
of all humankind to accessible outer
space environments in the future. The
OST and the body of existing space law
provide a solid foundation upon which to
build. However, it is urgent that the
question of property rights be
approached in a timely fashion. With
reference to the use of extraterrestrial
resources, Doyle suggests, “[W]aiting
for clarification of international legal
rules relating to use of resources beyond
the Earth may be self-defeating. The
prevailing legal regime is permissive and
clearly influencable by future action.
The longer one waits, the more likely it
is that constraints will emerge. The
sooner action is taken to demonstrate
what can be used and how it can be used,
the sooner the international community
is likely to move forward to establish
appropriate rules to regulate the use and
exploitation of extraterrestrial

“resources.” ® Christol wisely notes that:

“It is entirely possible that as the value
of these anticipated resources
increases...the inclination to engage in
voluntary sharing will decrease.” 8
And, also, “...it can be argued that the
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existence of a functioning international
legal regime dealing with the exploita-
tion and sharing of Moon resources
would be beneficial or encouraging. It
would provide, in an optimum situation,
for the identification of principles,
standards, and rules required to induce
or facilitate engagement by affected
legal entities in exploitative activi-

ties... Without the establishment of an
international intergovernmental structure
to govern these matters, it is not likely
that States or private investors will be
inclined to engage in exploitative activi-
ties.” " Thoughtful discussions with
input from a wide variety of sources can
contribute to defining and narrowing the
differences among those with strong
interests in the question.

Any list of areas for discussion and
clarification would include the problem
of definitions, for example of “use,”
“peaceful use,””' “equitable sharing of
benefits,” and “for the benefit of all
mankind.” However, these definitions
may not be critical to reaching agree-
ment on how development of outer space
is to be permitted.

An agenda is needed of the areas that
are critical to reaching fair and equitable
agreements that will enable space devel-
opment. Some areas that might be
included are suggested below:

--The permissible extent of use or
occupation of celestial bodies, ™ as well
as inclusion in space law of private
activities

--Rights and obligations of individuals
and other entities in addition to those of
States in outer space

--Any perceived necessary limitations on
space development
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--Functional property rights and
conditions for exclusion of others from a
site that is occupied or being used by a
specific entity. For example, should
facility operators have a right to a safety
zone surrounding their facility?

--The validity of telepresence, including
robotics and remote sensing, in lieu of
human presence, as a valid method of
discovery and occupation

--A mechanism, rules, and guidelines for
settlement of claims

--The notion of a register for mineral
claims similar to the registry of launches
of space vehicles, whether with the
United Nations, World Court, or other.
Some activists have suggested a claims
registry with different classes of claims
based on effort, human-visited claims
being the strongest. 7

--Environmental restrictions

--Penalties for violation of environ-
mental restrictions’*

--Regulation of land use. Mining,
astronomy, geology, solar power, manu-
facturing and landing facilities are not
necessarily compatible.

--Determination of mining rights. It
seems almost inevitable that at some
point in the future national governments
or private companies will clash over the
rights to exploit a given mineral
deposit.”

--Dispute resolution mechanisms
--Mechanisms for non-spacefaring States

to participate in consortia or other
activities in outer space



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

--Human rights as extended to outer
space

--Administration of a regulatory regime
for outer space. This is perhaps the most
challenging to contemplate: Is there
need for an international agency as a
forum for administering a regime for
outer space? What kind of voting
structure would an administrative struc-
ture use, corporate, democratic,
consensus, etc.? What kind of operating
authority would be needed? For
example, were it seen as desirable to
issue an entity or entities a 99 year (or
other) lease, who would issue and over-
see such a lease? At the present time,
the United Nations provides a focal point
for registration of launch and other space
activities. ’’ But the United Nations is
composed predominately of non-
spacefaring nations, whereas nations and
other entities with heavy investments in
activities in space would require some
guarantee of fairness from their point of
view. Examples from terrestrial prac-
tices pertaining to other global commons
might be contemplated in early discus-
sions of administration and management
of space activities.

Almond states, “A major problem
that we face in participating in the law
making processes and in seeking our
legal precedents and experience for
effective and economical future regula-
tion, is to give law its operational
basis”’® Now is the time to explore and
discuss in international fora what
conduct will be permissible in the devel-
opment and exploitation of outer space,
i.e., the regulations that govern how
States and other entities may operate in
the space environment in the interest of
safety, fairness, and preservation of the
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environment. There is some urgency in
identifying areas in need of regulation
lest the current uncertainties regarding
some of the issues listed above prove to
be disincentives to commercial and
entrepreneurial undertakings and before
preemptive claims begin to stress the
system!

The real question is not whether
there will be property rights in space, but
when and what kind of property rights.”

The Outer Space Treaty was formu-
lated and ratified at a time when States
could afford to be objective about the
future, i.e., before the issues became
reality, but it did not provide the legal
and management guidelines that will be
needed for space commercialization to
go forth. ® It would be wise to identify
and address the issues concerning
property rights in space and the
guidelines and constraints to which
entities may be subjected in a timely
fashion before problems arise.®' The
goals of a legal regime for outer space
should be to continue to preserve outer
space for peaceful purposes and for the
benefit of all human kind while at the
same time not discouraging private
enterprise.

Notes:

1. See Lewis, John S., Asteroid Resource
Exploitation: Property and Mineral Rights
and Legal and Regulatory Regimes,
Presented to the National Space Society, 12
November 1998. Lewis enumerates some of
the resources that might be exploited: “1)
solar energy [solar power satellites], 2) the
isotope helium,, a constituent of the
atmospheres of Uranus and the other giant
planets, and a very minor constituent of
lunar regolith, for use as clean fusion fuel on
Earth, 3) oxygen extracted from lunar or
asteroidal rocks and minerals for use in life-
support systems and as the oxidizer for
rocket engines departing from the Moon,
and 4) water from Near-Earth asteroids,
Martian permafrost, or lunar polar ice
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deposits for use in life support and rocket
propellants.”

Treaty on Principles Governing the
Activities of States in the Exploration and
Use of Outer Space, Including the Moon and
Other Celestial Bodies, opened for signature
January 27 1967, 18 U.S.T. 2410, T.LA.S.
No 6347,619 UN.T.S 205. See Article IV.
Some scientists, e.g., geologist, former
astronaut and U.S. Senator, Harrison
Schmitt have long conceived of the Moon as
a source of fuel for space travel further into
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