EcoNOMIC AND TECHNICAL ISSUES FOR LUNAR DEVELOPMENT
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ABSTRACT: An overview is provided of the key issues facing those who view lunar development as a desirable
goal. There is general agreement that in order for lunar development to begin, there must be a capitalist com-
ponent of interest. By this is implied the existence of aspects in the lunar development that would attract investor
interest. There are two reasons for this. The first is that governments do not have excess funds. Instead, cutting
budgets and downsizing are the primary concerns. The second and more important reason is that there is little
public support for space in general. While most people, including even a few elected officials, understand the
importance of national efforts in space, national spans of attention tend to be short. Therefore, since the devel-
opment of space requires a long time frame, it cannot retain the attention of citizens or government, and it has
a difficult time attracting investor financing. A new paradigm is needed for the further development of space,
in general, and the Moon, in particular. It is proposed to deconstruct such a long-term project into independently
financeable units that have dual-use potential. This essay proposes such a framework. This approach does not

appear to have been suggested by others.

INTRODUCTION

It is generally accepted that continued large-scale explora-
tion and development of the Moon would depend more on the
private sector than on governments. There are two reasons for
this. The first is that governments do not have excess funds.
Instead, cutting budgets and downsizing are the primary con-
cerns. The second and more important reason is that there is
little public support for space in general. While most pecple,
including even a few elected officials, understand the impor-
tance of national efforts in space, national spans of attention
tend to be short. Therefore, since the development of space
requires a long time frame, it cannot retain the attention of
citizens or government, and it has a difficult time attracting
investor financing. A new paradigm is needed for the further
development of space, in general, and the Moon, in particular.
This essay proposes such a framework.

The defining question is, how do we finance projects and
technological developments that are so expensive, and gener-
ally require such long time scales, that investors will not sup-
port them? This question applies to many large-scale expen-
sive endeavors, including lunar development. However, other
than projects in space, such projects are viewed to be in the
public interest, and, therefore, are justifiably funded by gov-
ernment. Examples include airports, highways, environmental
cleanup facilities, the military, and the space exploration of the
1960s. Compared to these generally closed-ended projects,
with generally understood economic and social benefits, lunar
development is open-ended. This fact makes it difficult to de-
tail its benefits because of the vastness of the enterprise. (How
would one begin to justify the benefits of colonizing the planet
Earth?) It is also very expensive when viewed as an individual
project. Attempts by proponents at justification by using cost
comparisons to other national expenditures deemed less wor-
thy, such as moviegoing, do not enhance public desire for
funding lunar development. Therefore, it is necessary to iden-
tify segments of the larger endeavor that can be justified in-
dependently as worthy activities. Worthiness is, of course, in
the eyes of the beholder, so that it is advantageous to identify
a variety of activities.
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NEW PARADIGM

The essential framework for supporting and managing long-
term and expensive projects is to substructure the projects into
smaller independent and profitable units. This is true regard-
less of the particular goal of the larger project. In the same
way, the path to the Moon will be supported by scores of
existing and newly created independent businesses. These
businesses will be such that the whole is larger than the sum
of its parts. The whole will get us to the Moon, and investors
can support any or all of the parts that get us there.

While this may seem to be an obvious solution to the prob-
lem, there are many hidden difficulties in such an approach.
For example, one needs to be certain that the whole project is
not held together by a weak link, or a series of weak links.
For robustness and reliability, a parallelism of technological
capabilities is necessary. In addition, an independent entity
must be created that can pull together all the pieces needed to
land on and develop the Moon. At this point, it is reasonable
to stipulate that major R&D efforts in propulsion and rocketry
will require major government subsidies, as discussed later.
Most other efforts can be justified to investors.

One must address the question of how to coordinate such a
disparate group of business enterprises and, at the appropriate
time, actually embark for the Moon with its first colonists.
Ideally, a leadership group must be in place to properly co-
ordinate the design and manufacture efforts of the various or-
ganizations that are supporting lunar development. While it is
not necessary to own or acquire these businesses for this par-
adigm to be effective, it is important that a central organization
has the large picture in mind and has the resources, intellectual
and otherwise, to ensure the development of the necessary
technologies to support lunar development. These resources
can only be developed in a financially viable sense, meaning
that investor interest is needed rather than government taxa-
tion. Of course, government acts on behalf of the population
and, therefore, will become a customer of any space enterprise.

A Lunar Development Corporation (LDC) must be created
that will likely be an independent company that will work
toward the aforementioned goals. It will include key profes-
sional talent, including management, science and engineering,
financial, and legal teams. These teams will act as venture
capitalists, coordinating activities around each venture, attract-
ing capital for start-up endeavors that cannot be accomplished
by existing industries, and attracting investors for existing
companies that have a role in lunar development. All of these
activities are viewed as for-profit. Part of the profits will be
used to repay investors, and the remaining funds used to create
the financial strength needed to initiate and support a return
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