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This paper is divided into three sections based on the following ideas:

e HIGH: The items that appear to be the most likely use cases in the short term

e MEDIUM: Items that seem less likely to be the first use case for an Earth-Moon orbital
space settlement, but that deserve more consideration than the LOW items

e LOW: Potential use cases that seem to be more long term in nature. In some cases, they
are included only for completeness. For example, an orbiting space settlement in the
Earth-Moon system is too close to the Earth to be useful as a true refuge or archive. In
the final version of this paper, we will seek to provide at least a paragraph or two
justifying why these cases are not higher on the list.

The workshop discussion should seek to answer the following questions:

1. Have all potential use cases been included?
Are the use cases properly organized into high, medium, and low categories?
a. Should some “HIGH” use cases be lowered to “MEDIUM”?
b. Should some “MEDIUM” use cases be raised to “HIGH”?
3. Are there some combinations of use cases that are especially attractive?
Flesh out each item by brainstorming (Exercise - All the cases are divided amongst the
participants and they are asked to expand their case or cases)
5. Rank by consensus into H/M/L
6. Final step: Goal is preferred use cases to drive requirements; could be more than one.
7. Solicit volunteers to do further work on this paper to bring it to publication —a
Rapporteur/lead editor (Dale Skran has volunteered) and supporting writers (Bryce
Meyer has volunteered). Volunteer reviewers are needed as well.
8. Need a plan to use the students best. How this works depends on how many students
there are. Also need to add student contributions.

For an Earth-Moon orbital settlement, consider the following base use cases:

HIGH

1. Retirement Community. A long-duration residential community for older people who
want to live in space, potentially with substantial medical, recreational, and social
infrastructure. The core purpose is residence and quality of life, not employment. This



would be similar to people who currently reside permanently on cruise ships. Varying
gravity levels might be a key value for such a settlement.

Tourism and resort settlement. A settlement primarily serving short- and medium-
duration visitors. Hotels, restaurants, observation facilities, sports, entertainment, and
unique low- or variable-gravity experiences would dominate its design. The “cast
members” would be the permanent residents.

Luxury residential community. A high-end destination for wealthy permanent or semi-
permanent residents. This is distinct from general residence because the settlement
would be designed around exclusivity, amenities, privacy, and very high service levels.
Scientific research settlement. A large permanent research community supporting
astronomy, biology, medicine, materials science, fundamental physics, lunar science, and
other disciplines. It differs from a laboratory station because researchers and support
populations would live there as a genuine community. Doing research in different gravity
levels might be a key value provided by this option.

Industrial/manufacturing settlement. A community centered on producing goods in
space. Candidate industries might include pharmaceuticals, advanced materials,
semiconductor-related products, fiber optics, biological products, or eventually large
space structures. This scenario requires a product that is made nearby in zero gravity but
that requires at least some human operation. Alternatively, the products might require
extreme isolation for safety reasons.

Settlement construction and shipyard. A specialized industrial community whose
primary role is building, assembling, servicing, upgrading, and perhaps recycling
spacecraft and large habitat structures. This could be especially important if vehicles
operating entirely beyond Earth become much larger than vehicles launched from Earth.
It may also be a rationale for the first settlement if the need for additional settlements is
highly apparent.

Propellant and resource-processing hub. A settlement built around receiving,
processing, storing, and distributing lunar or asteroidal resources, especially water,
oxygen, hydrogen, metals, and construction materials. The settlement could become a
major cislunar fueling and materials depot.

Lunar-support settlement. A community whose principal function is supporting activity
on the Moon while remaining in orbit rather than on the lunar surface. It might provide
administration, communications, medical care, logistics, remote-operation centers,
equipment servicing, and crew rotation for lunar bases and industries, but its main
purpose would be to allow the children of lunar workers to grow up in a nearby one-
gravity environment.



9. Earth-orbit infrastructure-support settlement. Similar to the previous category but
focused on servicing satellites, stations, orbital data centers, power satellites, telescope
arrays, and other Earth-orbiting infrastructure.

10. Child-rearing/family settlement. A community deliberately designed for permanent
multi-generational residence, including pregnancy, childbirth, schools, childcare, and
family life. This is a separate use case because designing for families is fundamentally
different from designing a temporary workforce community. This settlement is a sub-set
of the space worker support settlement. One example would be to support lunar surface
workers.

11. Remote-work / professional-services settlement. A community whose residents earn
most of their income by providing Earth-based services—software, finance, engineering,
design, consulting, research, media, etc. This is effectively a space version of a
geographically independent professional community. The primary motivation for such a
community may be as a tax haven, or as a location to incorporate.

12. Earth-Moon cycler transportation settlement. This deserves separate treatment from a
generic logistics hub. A large cycler could become essentially a continuously inhabited
moving city repeatedly passing Earth and Moon and carrying people and cargo between
the two without requiring the main habitat to repeatedly perform major propulsion
maneuvers.

13. Demonstration Community. A community established specifically to demonstrate
permanent habitation: artificial gravity, life-support reliability, maintenance, food
production, and eventually family life. Government, philanthropic, or commercial
sponsors could fund settlement development.

14. National or international enclave. A settlement created primarily to establish a
permanent human presence for a country, consortium of countries, or international
organization. Its motivation might initially be strategic or prestige-related rather than
strictly commercial.

MEDIUM

1. General residential community. A place where people live because they want to live in
space, analogous to a new town or suburb. Residents may work remotely, operate local
businesses, or commute virtually to Earth-based employment, but residence itself is the
principal purpose.

2. Home base for space workers. A place where spacecraft crews, asteroid workers,
construction teams, and other mobile workers live between assignments, potentially
with their families. A settlement for near-Earth workers and a settlement for lunar
workers are sub-categories of this use case that are of special importance.



3. Transportation/logistics hub. The space equivalent of a major port city. Its principal
function would be transfer of passengers, cargo, propellant, vehicles, and equipment
between Earth, the Moon, cislunar space, and more distant destinations. This use case is
distinct from the cycler and might be located at an L-point.

4. Space-based energy settlement. A settlement associated primarily with construction,
maintenance, and operation of very large energy systems, especially space solar power.
At sufficient scale, maintaining the generating infrastructure could support a substantial
permanent population. This was the use case considered in the 1975 NASA-Ames
Summer Study.

5. Data-center/computing settlement. A community associated with large-scale orbital
computing, Al infrastructure, communications switching, secure data storage, or other
information services. Initially the human population might be small relative to the
equipment, but a mature industrial ecosystem could support a settlement. This most
probably would be a variant on the lunar-support settlement focused on transforming
lunar resources into data-center satellites.

6. Communications/media hub. A settlement whose economic base is communications,
broadcasting, entertainment production, virtual-presence services, or other information
industries. This probably works better as one component of a larger settlement than as
an early standalone case, but it is conceptually distinct.

7. Sports and recreation settlement. A settlement centered around activities that cannot
be duplicated on Earth: low-gravity sports, human flight inside large volumes, rotating-
gravity athletic environments, and very large enclosed recreational spaces. This could
overlap with tourism but could also become a permanent training and competition
community.

8. Arts, entertainment, and cultural settlement. A community built substantially around
filmmaking, performing arts, architecture, large-scale art installations, entertainment,
and cultural experimentation in an environment with physical possibilities unavailable on
Earth.

9. Mixed metropolitan settlement. Eventually this may be the most important use case of
all. The settlement no longer has a dominant single purpose. It contains residences,
schools, hospitals, manufacturing, research, commerce, entertainment, government,
and transportation functions, the equivalent of a terrestrial city. Some specific
combinations of use case may be of greater interest and should be on the HIGH list.

LOW (appropriateness as the first use case)

1. Education settlement. A residential university, technical institute, boarding-school-type
environment, or larger educational community whose main purpose is teaching and
training. It could include students living in space for months or years rather than merely



visiting for a short course. This seems unlikely for the first settlement but is included for
completeness.

Medical and health settlement. A community primarily intended for medical treatment,
rehabilitation, physiological research, or health-related residence. Variable gravity could
eventually create unusual therapeutic applications, though whether these become
valuable enough is highly uncertain.

Religious or intentional community. A population that settles together primarily
because of a shared philosophy, religion, political philosophy, lifestyle, or social
experiment. Historically, intentional communities have been important drivers of
settlement in remote terrestrial locations.

Government/military/security settlement. A permanent population supporting
defense, space-domain awareness, communications, navigation, inspection, or strategic
infrastructure. This is excluded under the Terms of Reference but is included her for
completeness. Also, the first military output in space will be a base with rotating crews
and not a settlement.

Emergency refuge / civilization-resilience settlement. A settlement designed partly or
primarily to preserve people, knowledge, genetic material, industrial capability, or
institutions against very low-probability terrestrial catastrophes. This is the classic
“backup civilization” rationale. This will be mentioned only to be removed later from
consideration. The Earth-Moon system location is too close to the Earth for the “refuge”
to be protected by distance, and also since this use case is very demanding.

Archive and preservation settlement. A more limited version of the preceding use case:
safeguarding biological samples, cultural records, scientific knowledge, seeds, data, and
other irreplaceable materials without necessarily attempting to create an independent
civilization. This is rated low since an archive may not need enough crew to justify a
settlement.

Experimental society / governance settlement. A community is explicitly established to
test new systems of governance, property ownership, social organization, economic
arrangements, or urban design. This is different from an ordinary residential settlement
in which governance is merely a means to an end.

Gateway for deep-space exploration and settlement. A community whose principal
function is staging expeditions and migration farther outward—to Mars, asteroids, or
other destinations. It could provide training, vehicle assembly, crew preparation, cargo
aggregation, and long-term transportation infrastructure. This is listed as low since in
the short to medium term the work associated with this use case tends to be
government funded and smaller in scale than the other use cases.
Agriculture/bio-production. Production of food, plants, biological feedstocks, and
ecosystem services for other facilities. This makes the most sense in the longer term



when there are a significant number of specialized orbital settlements in the Earth-Moon
vicinity.

10. Space rescue center. A regional base for rescuing crews, sheltering people evacuated
from other facilities, and supporting recovery between assignments. This only makes
sense if there are a significant number of orbital settlements in the Earth-Moon system
already.

There are particular combinations that are of special interest, and may be more viable than
more narrowly defined settlements:

1. An Earth-Moon Cycler for transportation combined with a tourist settlement, a
retirement community, or a remote workforce support settlement. This is basically a
cruise ship that some folks live on permanently.

2. A mixed residential community combining luxury, retirement, and remote-work
communities may have a stronger business case than any one of the three communities
by themselves.

Note that there is some conflict between the TOR and some of these use cases. In particular, a
retirement community or a military base might not include children. For the purposes of this
exercise, we will include children, but we do need to consider in some fashion that the first true
permanent settlement might not be child focused. We might want to create two categories of
use cases to make this clearer.

There is a need to grapple with the realism of children on an early settlement. No one will put
children in a settlement until there is very high confidence that things will work well. This
suggests at a minimum a two-step deployment process, with an initial child-free phase, which
children coming in later. This topic should be addressed further during the workshop.
Consideration also needs to be given to the potentiality for unplanned pregnancy.



