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IS A NEW LOOK NECESSARY IN THE AGE
OF EXPLORATION AND EXPLOITATION?

By: Susan Trepczynski, J.D., LL.M.
INTRODUCTION

Exploration has been the focus of human
endeavors in outer space since the inception
of the space age.' While exploration is a
logical starting point when facing any
unknown region, eventually activities must
necessarily evolve from a preliminary stage
of going into an unknown and looking
around (i.e. exploration) to using the region
in a logical and productive manner (i.e.
exploitation). There is much in outer space
that remains unknown and exploration,
therefore, still has an important role to play.
However, a shift from government-led,
exploration-focused space programs to a
robust space industry pursuing interrelated
exploration and exploitation goals is
currently underway, accompanied by an
increasing role for the commercial space
sector across the full spectrum of outer
space activities.” As these fundamental
changes to the nature of the space industry
are taking place, it is necessary to examine
the state of the legal regime that governs
space activities.

FROM EXPLORATION TO EXPLOITATION

Space exploration has traditionally been
planned by State governments and executed
by national space agencies, often following
national political agendas, but that
traditional structure has slowly been
changing. From international partnerships
to partnerships between government space
agencies and the private sector, there is
increasing recognition that the basis of space
exploration must evolve in order to
advance.’
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National space agencies, still very much
the leaders in space exploration, are aware
of the need for (and the benefits of)
international partnerships, and are working
towards promoting and increasing the
participation of the private sector in a wide
array of space activities. The Vision for
Space Exploration outlines the future of the
U.S. space program, to include developing
new means of space transportation in order
to return humans to the moon by 2020.* The
Constellation Program, consisting of the
Orion Crew Vehicle, Aries Launch Vehicle,
and Altair Lunar Lander, is the new
transportation technology, being developed
in accordance with The Vision for Space
Exploration, that will replace the Shuttle and
provide the basis for transportation to the
Moon and beyond.> The objective is to
develop technology to enable Moon
exploration plans that can later be built upon
to take the first steps toward human
missions to Mars. Along with broad
exploration and technological goals, the
Vision for Space Exploration also
empbhasizes the need to focus on
international participation in space
exploration and to pursue opportunities for
commercial involvement in space
transportation and exploration.

International partnerships have already
produced successful space exploration
projects, such as the International Space
Station (ISS), and various national space
agencies have acknowledged that the next
steps in space exploration cannot be taken
by one nation alone; they will require
international cooperation. Steps to make
increased cooperation a reality are underway
in several forums. The Global Exploration
Strategy (GES), an open partnership of
fourteen space agencies, is based on the
premise that “sustainable space exploration
1s a challenge that no one nation can do on
its own.”” The various space agencies
participating in the GES drafted the
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Framework for Coordination (GES
Framework), a document which proposes
establishing a voluntary, non-binding
international forum (the GES Coordination
Mechanism) for the sharing of and
collaboration on space exploration plans and
projects. While the GES Framework does
not advocate a specific program (focusing
instead on collaboration on individual
projects and collective efforts), it does
identify the primary targets of exploration as
the Moon, Mars, and near-Earth asteroids,
beginning with robotic missions and
progressing towards a sustained human
presence in space.® Furthermore, the GES
Framework specifically recognizes the
expanding role of various commercial space
industries, driven by the demand for new
technologies and services.’

Additional examples of the trend toward
increasing international cooperation in space
exploration include projects such as the
International Lunar Network (ILN)'® and the
NASA/ESA Comparative Architecture
Assessment.'' The ILN is a NASA-led
program designed to place six to eight
science stations (fixed or mobile) on the
surface of the Moon, with the goal of
creating a second generation robotic science
network.'? In July 2008 representatives
from nine national space agencies
considering participating in the project
attended a meeting with NASA, cumulating
in a statement of intent that served as an
“expression of interest by the agencies to
study options for participating in a series of
international lunar missions.”"> The
specifics of international participation, to
include items such as contributions of
technology/infrastructure, scientific
coordination, and interoperability standards,
are expected to be established by
international agreements.'*

The NASA/ESA Comparative
Architecture Assessment was released in
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July 2008, following a six month study
which evaluated “the degree to which
NASA and ESA’s lunar exploration
architecture concepts could complement,
augment, or enhance the exploration plans
of one another.”"® It was noted that,
consistent with the GES Framework, NASA
is utilizing an open architecture approach,
“which will maximize opportunities for
international and commercial
participation.”"

National space agencies are not only
looking to international partnerships with
each other, but to partnerships with private
industry. As demonstrated by the GES
Framework, space agencies identify both the
need for increased commercial involvement
and the opportunities that will arise for
entrepreneurs as the demand for new space-
related technologies and services continues
to grow. The integration of commercial
partners into national and international space
exploration programs has already begun.

Through its Commercial Crew and
Cargo Program Office (C3PO), NASA is
working toward extending human presence
in space by enabling an expanding
commercial space industry.!” The C3PO
promotes the development of industry-
created, privately owned and operated space
transportation systems.'®* NASA will fill the
role of lead investor and customer, as well
as providing technical assistance to its
industry partners.'® This program has been
put into action through the Commercial
Orbital Transportation Services (COTS)
Demonstration Project, under which NASA
is working with the commercial space
industry toward the development of crew
and cargo space transportation capabilities,
both in support of the Constellation program
and beyond.?® Under the COTS program,
C3PO enters into funded or unfunded Space
Act Agreements (SAA) with commercial
partners (which are not traditional
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government contractors).21 In order to .
encourage private sector innovation and
investment, C3PO provides only broad
technical goals, rather than specific design
requirements, and enables commercial
partners to “retain the maximum rights to
intellectual and personal property allowed
by law.”** Finally, based on NASA’s
commitment to use commercial services to
support the ISS once available, C3PO works
with an ISS/COTS integration manager to
ensure COTS commercial partners’
spacecraft will achieve interoperability with,
and certification to visit, the ISS.?

Another example of the trend toward
increasing the involvement of the private
sector in space exploration while
simultaneously expanding the commercial
space industry, is NASA’s Centennial
Challenges program (a part of NASA’s
Innovative Partnerships Program).?* These
partnerships with commercial, academic,
and other outside sectors engage “a broad
spectrum of entities from these sectors for
the purposes of identifying and facilitating
opportunities for partnering to develop dual
use technologies, which provide technology
alternatives for NASA’s Mission
Directorates,”** and are most effective when
used to seek innovative contributions from
“individuals and companies who would not
normally participate in a traditional
government procurement process.”26 The
Centennial Challenges program, which is
managed by outside (private) entities,
awards prizes, funded by NASA, for specific
accomplishments in the development of
space-related technologies.?”’

Although partnerships with national
space agencies are undoubtedly beneficial in
promoting the expansion of the commercial
space sector, significant development can
also be seen in the ‘independent’
commercial space sector. Space tourism is
one element of this emerging sector that has
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received widespread publicity.”® Space
tourism not only includes the actual
transportation providers, such as Virgin
Galactic (which is “fully and independently
funded”),” but also associated commercial
spaceports and other support industries;
together they comprise a sector referred to
as ‘new space.”*” Other commercial entities
are working toward establishing the first
commercial space stations, providing launch
and cargo transportation services, and taking
advantage of opportunities for increased
commercial involvement in traditional
‘government’ space activities (e.g. earth
observation, weather, positioning,
navigation, exploration robotics).>’ The
commercial sector is also using the concept
of prizes to promote research and
development from within.*?

International partnerships and the
increasing involvement of the commercial
sector have significantly broadened the base
of participants in space exploration. While
exploration is still necessary, it is also

proven; since the dawn of the space age

exploration has been the focus of space
activities. There are limits, however, to a
program of pure exploration. The key to the
further development of space activities may
be the ability to move from a program based
primarily in exploration to one that
incorporates exploitation.

Space exploration conducted exclusively
by national space agencies is limited due to
the fundamental nature of government
programs, such as fiscal/budget concerns
and constraints, politics, policy, and the
need to be responsive to changes in national
(and international) priorities.> These
limitations are some of the very reasons that
national space agencies recognize it is
critical to partner with private industry to
further exploration goals.>* These agencies
also generally do not have a commercial
mandate; national government-led space
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exploration is not usually done for
commercial purposes. If space exploration
is to evolve into a program of exploration
and exploitation (i.e. looking around,
discovering, and using outer space and its
resources), it will be the commercial space
sector, not national space agencies, that lead
the way. It is therefore not surprising that
one of the GES Framework “themes” is
economic expansion, a concept that relies
heavily on exploitation, both as a means to
support advances in exploration and as a
stand-alone purpose for space activities.>
As noted in the GES Framework, “[i]t is
hoped that entrepreneurs will create
businesses to exploit resources,” which will
make space exploration “more sustainable”
and decrease demand for and dependence on
government resources.>® By partnering with
and promoting the development of the
commercial space sector, national space
agencies are helping to create a solid
foundation which can take human space
activities to the next level.

LEGAL FRAMEWORK

The international space law treaties that
make up the legal framework for outer space
activities were negotiated and came into
force at a time when the international arena
was dominated by the polarized political
ideologies of the Cold War, and exploration
was the logical first step for mankind’s entry
into outer space.”” The ‘space race’ that
shaped the progress of space exploration
was largely propelled by Cold War politics
and the pioneering space programs of the
U.S. and U.S.S.R. were, consequently,
dictated and controlled exclusively by the
respective governments. Therefore, it is not
surprising that the existing body of
international space law, while providing a
solid framework of broad principles, focuses
primarily on the State-led exploration of
outer space.
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As the parameters of space exploration
change, and a shift toward exploitation
looms on the horizon, the question arises as
to whether the principles embodied in the
existing legal regime will continue to
provide an adequate framework in light of
the fundamental changes that are taking
place with respect to space activities. The
cornerstone document of international space
law, the Outer Space Treaty (OST),
mentions exploitation only in the broadest of
contexts when it refers, in several instances,
to the “exploration and use of outer
space.”*® The drafters clearly contemplated
something more than exploration, but, in
those early days of the space age, chose to
deal with it only in general terms.*

One of the international space law
treaties that does deal with exploitation on a
more specific level is the Moon Treaty.*°
Negotiated over the better part of a decade,
the Moon Treaty was the last of the five
major international space law treaties
drafted by COPUOS.*' From its inception
the Moon Treaty was mired in controversy
and it has not been ratified by any State with
independent space-flight capabilities, in part
precisely because of its provisions
addressing exploitation of natural
resources.*> Those provisions include a
prohibition on property rights in the surface
or subsurface of the Moon, or of any in-
place resources, and the requirement that an
international regime be established to
govern the exploitation of natural
resources.”> Although establishment of the
regime is not called for until “exploitation is
about to become feasible,” the Moon Treaty
does mandate “purposes” for the regime,
which include “[a]n equitable sharing by all
States Parties in the benefits derived from”
resource exploitation.**

The specifics of the enduring debate
surrounding the Moon Treaty have been
well-chronicled by numerous scholars and
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commentators. Regardless of issues and
positions, the lasting nature of the debate
proves the most important point; there are
controversial ambiguities within in the
Moon Treaty.*’ After nearly thirty years of
debate, the issues have not been settled and
only a handful of States have ratified the
Moon Treaty. Despite the changes that have
been seen since 1979, with respect to both
the international political environment and
the nature of space activities, the stalemate
between proponents and opponents of the
Moon Treaty shows no signs of lifting.

LEGAL CHALLENGES

The legal framework provided by the
OST has effectively governed space
activities for over forty years. Subsequent
treaties have expanded on the OST
principles and themselves become part of
the public international law framework for
space activities.*® Notwithstanding the
changes that have taken place since those
treaties were drafted, the framework remains
solid. The shift from exploration to
exploitation and the growing importance of
the private space sector are not themselves
changes that necessarily require reworking
the existing framework. The challenge is
not about creating an entirely new legal
framework for outer space activities, but
recognizing when it would (and would not)
be beneficial to refine and build upon the
existing framework.

As space activities continue to evolve,
there undoubtedly will be instances when it
is apparent that building on and clarifying
the existing legal framework would be
beneficial, and possibly necessary. A first
consideration should be identifying the.
proper (and most efficient) forum for the
creation of new laws regulating space
activities. COPUOS is certainly the proper
forum to create broad, public international
law principles, but not all space law needs to
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be, or should be, created at a multilateral,
international level. Because the existing
framework does set out broad principles
(which serve as the outer boundaries of
public international space law), it is
relatively easy to craft more specific laws
within the confines of those principles. The
UNIDROIT, Preliminary Draft Protocol on
Matters Specific to Space Assets (Space
Assets Draft Protocol),*’ agreements
between international partners participating
in a specific project,*® national laws
regulating space activities in a particular
State,* and private contracts relying upon
space-related and other national laws are just
a few examples of the different arenas in
which space law is created. While all of
these various treaties and laws function
within the framework of the overarching
international space law treaties drafted by
COPUOS, they also serve to further develop
the particulars of space law in ways that are
responsive to the realities of space activities.

A second consideration is whether
anticipatory lawmaking will help or hurt in a
given set of circumstances. Just because a
lawmaking body can make rules regulating
space activities, does not mean that it should
make those rules, especially when the laws it
is considering will primarily affect an area
or space activity that is still developing.®
Law should be practical, rather than an
academic exercise, and should evolve with
the activity it regulates. In some instances,
regulating the theoretical can have a
negative effect on innovation and
development. The Moon Treaty, for
example, introduced a controversial concept
(the common heritage of mankind), which it
then used as a basis for requiring the
eventual establishment of an international
regime to govern the exploitation of natural
resources.”’ Although the regime was not
actually established by the Moon Treaty,
certain of its “purposes” were, including the
requirement that there be “equitable sharing
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by all States Parties” of the benefits of
resource exploitation.’® The longstanding
debate surrounding ill-defined concepts in
the Moon Treaty has injected uncertainty
into the realm of resource exploitation,
uncertainty which could negatively impact
development in this sector.”

In conjunction with the above
considerations, it is important to account for
trends in the space sector as a whole, as well
as the legal needs of the various actors
involved with space activities when new
rules are being contemplated.’ 4 Among the
trends that need to be taken into account in
this transformational period for space
activities are the increase in partnerships
between the public and private space
sectors, the expansion of the commercial
space industry, the growing importance of
multinational cooperation, and the shift in
the focus of space activities from
exploration to exploration and exploitation.

The trends, of course, are to a certain
extent responsible for defining the legal
needs of the space sector. There is a need to
minimize ambiguity and settle ongoing
debates with respect to existing laws. Legal
certainty, to the extent feasible, is critical to
the development of the commercial space
industry.>> Ambiguous laws create
additional risk and expense for an industry
which necessarily must deal with the risks
inherent to space activities. Regardless of
whether legal uncertainties are settled
through revision to the existing laws or by
drafting new laws which clarify areas of
existing ambiguity, any progress toward a
resolution would be beneficial to the space
industry as a whole. If governments and
national space agencies are to be successful
in promoting the growth of a self-sustaining
commercial space industry and encouraging
commercial entities to take over areas, such
as transportation, that were once the near-
exclusive domain of those governments and

518

agencies, it is essential that industry is
supported by laws it can understand and
depend upon.”®

In order for the commercial space sector
to be sustainable and successful, it must be
proﬁtable.5 7 Therefore, part of supporting
the development of the commercial space
industry includes creating a legal
environment that encourages investment and
innovation. From a legal perspective, that
includes recognizing when additional rules
and regulations would hinder innovation,
and when a given activity has reached a
level of maturity which would benefit from
further rules and regulations. For example,
it would be premature to create
interoperability standards for technology
that is still in the developmental stage and
would benefit from the creation of numerous
different approaches before selecting one to
be the industry standard. However, once a
clear standard emerges or a particular
technology is proven, implementing
standards to promote interoperability may
assist with the growth of that sector.
Another critical aspect of promoting
investment and innovation, is protecting it.
UNIDROIT has taken positive steps in this
direction with the Space Assets Draft
Protocol, which will provide protection for
investors. Looking further ahead, the GES
also specifically notes several legal issues
that will have to be settled in order to
provide certainty to, and protect the profits
of, the commercial space industry, including
the need to reach a common understanding
on issue of property rights and technology
transfer.>®

When the focus shifts from exploration
to exploitation, profitability becomes an
increasingly important consideration; the
goal of exploration is generally exploration
itself and scientific knowledge, whereas a
primary goal of exploitation is profitability.
Given their status as government agencies
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and their exploration-based mandates,
national space agencies are normally not
concerned with profitability.” This does
not mean that those agencies are not
interested in exploitation, but they would
likely look at exploitation for its potential to
support long-term exploration projects,
rather than its revenue-generating
potential.®® Both forms of exploitation have
their place in space activities and it is
probable that some very successful
commercial applications for resource
exploitation will grow out of initial in-situ
resource utilization projects that are
designed to support exploration programs.
However, to the extent that resource
exploitation will contribute to a strong,
sustainable commercial space sector, it is
important to recognize that profitability will
be the motivating factor and the goal for
those in the commercial sector that pursue
developments in resource utilization.

Finally, the move toward international
cooperation will involve new dimensions of
law if the objective is to make the
commercial space sector an integral part of
that cooperation. While international
cooperation in the form of national space
agencies cooperating with each other is
nothing new, making that cooperation
operate seamlessly on large international
projects will become more complicated if, as
the trend suggests, an increasing number of
the vital roles on those projects are to be
filled by the private sector. At the very least
there will need to be project-specific
agreements that detail the rights and duties
of all parties involved in international,
public/private space ventures. However,
even if projects are dealt with on a case-by-
case basis, certain foundational
considerations, such as choice of law and
jurisdiction, will have to be addressed.
Ultimately, as these joint international
projects become more of an industry
standard, it will be easier to identify areas
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where new law is required, where old law
needs to be revised, and where existing, but
separate, laws would benefit from a
consolidated approach.

CONCLUSION

Space activities are currently in a
transitional period. National space agencies
are recognizing the fact that they must
partner with, and rely upon, both their
international counterparts and the
commercial space sector in order for the
evolution of space activities to take its next
logical step. At the same time, the
commercial space sector, experiencing
unprecedented growth and support, is
adjusting to its prominence in an arena once
dominated by government. These changes
are expanding the boundaries of traditional
space exploration. Industry trends indicate a
shift is taking place towards an
interdependent space sector, which is relying
heavily on partnerships between the
government and commercial segments,
while pursuing interrelated exploration and
exploitation goals.

These fundamental changes in the space
industry need to be supported and
accompanied by corresponding adjustments
in the legal regime governing outer space.
Laws that are responsive to the realities of
the evolving space industry, supportive of
the goals of all industry sectors, and capable
of promoting industry growth are both
necessary and achievable.
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