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EXECUTIVE SUMMARY

TO THE MOON,
TO STAY
RETURNING TO THE MOON IS HUMANITY’S FIRST STEP BACK INTO DEEP
SPACE, AND THAT STEP IS CRITICAL FOR ENSURING THAT FUTURE STEPS
FOLLOW THE CORRECT PATH.
Several space actors, including space agencies, are proposing a number of activities for
the Moon, ranging from building space telescopes and solar power plants to habitats and
settlements for humans. In order to enable deep space missions to establish humans as
an interplanetary species, a strong political, social, economical, technological, and scientific foundation is required that will withstand the test of time. Therefore, the PURPOSE
section of our project establishes “why” we should return to the Moon, the ROADMAP
section establishes “what” is required in order to make a Moon base a reality and “when”
these phases may occur, and the LUNAR SUSTAINABILITY GOALS establish “how”
lunar missions should be conducted in order to create a sustainable human presence on
another celestial body.
It is with these goals that we hope to evoke new ways of thinking about lunar settlement
for decision makers within the space community and inspire future generations to take care
of the Moon as seriously as we care for the Earth.

OUR MISSION
To shift the discourse about the Moon towards
sustainability by creating a framework that enables
people to benchmark lunar activities; ensuring
the sustainable use of the Moon and cislunar space.

Our framework is made publicly available and we
invite people from all over the world to work with us
to evolve our Lunar Sustainability Goals, and help us
achieve our mission of ensuring
space is used sustainably.
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“THE GREATEST THREAT TO OUR PLANET
IS THE BELIEF THAT SOMEONE ELSE
WILL SAVE IT.”
- Robert Swan in 1989, after becoming the first person to walk to both Earth poles.

OUR GOAL
TO ENSURE SUSTAINABILITY
IS PART OF THE PLANNING AND EVALUATION
OF SPACE EXPLORATION MISSIONS.

THE NEED
FOR SUSTAINABILITY
Many threats to a sustainable human presence on Earth have become exacerbated, such
as climate change, deforestation, pollution, biodiversity loss, and inequality. While efforts
to preserve Earth are underway, a focus on sustainability, to prevent the mistakes made on
Earth from reoccurring on the Moon, is necessary when considering the establishment of
human settlements on other celestial bodies.
We have worked with space agencies, companies, and organizations to develop fifteen
Lunar Sustainability Goals, with corresponding targets and drivers modeled after the
UN Sustainable Development Goals, to provide guidelines for long-term cooperation,
environmental preservation, and human protection for currently planned lunar missions.
Our Lunar Sustainability Goals serve as a framework for all space actors, and should be
used as guidelines that all lunar and cislunar space activity should follow.

We invite you to help us develop our goals to meet the interest of all humankind by
visiting our website and contributing at:

www.sustainablemoon.space
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PURPOSE

ECONOMIC

SCIENTIFIC

In order for governments, private agencies,
and non-governmental organizations to work
towards returning to the Moon, the economic case has
to be sound. While spaceflight requires large upfront
investments, the money generated through jobs and
industry development throughout all phases of lunar
settlement, and lunar resources and services once
human presence is established on the Moon, make
that investment worthwhile.

The Moon is a compelling science case, as discovering
more about lunar geology and geophysics will allow
us to understand the events that shaped the formation
of our solar system. The Moon also constitutes a prime
location from which to conduct scientific research in
astronomy, hypogravity medicine, biology, and other
fields. While the lunar environment itself poses exploration challenges, the development of new technology
and techniques to combat the harshness of the Moon
will prepare space actors for the next steps of Deep
Space exploration.

RATIONALE
POLICY

The creation of policy is not a reason to go to the Moon
in itself. However, in order to support the other rationales explored in the report, policy must be created
to guide space actors toward ethics of sustainability
and cooperation, and to mitigate the risks that are
posed by the somewhat unclear current regulations
regarding resource extraction and settlement on the
Moon.
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FOR GOING
TO THE

MOON

SECURITY
Current military involvement in space focuses primarily on the protection of assets and territory. Returning
to the Moon would offer security benefits to Earth as
a whole, as the Moon would provide the ideal location from which to protect Earth from external threats,
and to collaborate internationally to develop methods
of dealing with the harsh environments caused by
natural disasters and other Earth centric threats to
humanity.

TECHNOLOGICAL

CULTURAL

Space exploration utilizes and creates new markets
for existing technologies, and also inspires the creation of new technologies. The innovations that have
taken place due to space activities have resulted in
numerous spin-offs in every conceivable field, which
benefits life on Earth. While space activities require
significant investment, the societal impact of space
spin offs indicates that this investment is a good one.

The Moon is well represented throughout human
culture and literature. Returning to the Moon could
inspire future generations to be involved with exploration, to reinterpret our relationship with the Moon
through various art forms, and create new ways of
interacting with Earth. However, mitigation measures
may need to be put in place to ensure that the Moon
remains the “common heritage of all [hu]mankind.”
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LUNAR EVOLUTION
ROADMAP - PHASES

PHASE 3
- HABITAT DEVELOPMENT
2035 - 2040

Based on the rationale articulated above,
the roadmap presents an approach to
achieve a human presence on the Moon.
Various actors, including national space
agencies, industry, and private organizations have proposed methods of achieving this. While their methods have different underlying motives, all plans share a
phased approach, which are consolidated
and outlined below.

In this phase, humans will be sent to the
surface of the Moon for the first time since
the early 1970s. Here, joint operations between robots and humans will progress
habitat development via detailed infrastructure setup, machinery support systems, and hydroponics. Surface missions
will be comparable to the Apollo missions
in length, being anywhere from 1-2 weeks
long to achieve the above.

PHASE 4
- BASIC OPERATIONS

PHASE 1
- ROBOTIC SURVEILLANCE
PRESENT - 2025

2040 - 2060

The initial phase of any roadmap involves
Robotic Surveillance, which acts as a precursor to all future exploration missions
and settlement attempts on the Moon. Its
fundamental purpose is to prospect lunar
resources and identify potential outpost
sites for longterm habitats. More specifically, data associated with lunar topography,
surface environment, quantity of useful
volatiles, and previously unknown characteristics. This is achieved with robotic
probes and lunar rovers.

PHASE 2
- INFRASTRUCTURE PREPARATION
2025 - 2035
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The next step is to establish the necessary infrastructure for short-term missions at the identified site location. This
includes construction of habitats via
robotic operations, and demonstration
of technologies over a 10 year period.
Completion of this phase would permit
arrival of the first astronauts to the lunar
surface for short durations.

The concept of a Basic Operations
phase serves to conduct science-based
missions such as lunar geology analysis,
radio astronomy, and mining. Analogous
to modern day ISS, astronauts will utilize
existing infrastructure and in-situ resources to ensure a permanent human presence
on the lunar surface. Ultimately, testing life
support systems and long-term technology
here is critical for the following phase.

PHASE 5
- LUNAR SETTLEMENT
2060 The final phase is characterized by shifting
away from conducting lunar base missions,
and more towards the establishment of
a lunar settlement. The focus extends to
prosperous living on the Moon and growth
of economic markets unique to in-situ resources. At this stage, the community is
working towards becoming fully self-sustainable, with the establishment of lunarian
citizenship and culture.
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LUNAR
EVOLUTION
ROADMAP
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SUSTAINABLE DEVELOPMENT GOALS
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ENSURE ACCESS TO THE MOON
AND TCISLUNAR SPACE IS OPEN
TO ALL STATES, ACTORS,
AND ACTIVITIES.

1

OPEN ACCESS

ENSURE THAT THE MOON AND
CISLUNAR SPACE
ARE DEDICATED TO
PEACEFUL PURPOSES.
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PEACEFUL PURPOSES

ENCOURAGE ALL LUNAR ACTORS
TO COMMIT TO ACHIEVING
DIVERSITY WITHIN THEIR WORKFORCE, MAKING THE MOON THE
PROVINCE OF ALL HUMANKIND.
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DIVERSITY AND
OPPORTUNITY

FOSTER INTERNATIONAL
COOPERATION THROUGH
PARTNERSHIPS AND
COLLABORATION.
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INTERNATIONAL
COOPERATION

RAISE AWARENESS
OF THE IMPORTANCE
OF A SUSTAINABLE APPROACH
FOR MOON ACTIVITIES AND
PROGRAMS.
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EDUCATION AND
OUTREACH

ENSURE THE PRESERVATION
OF THE LUNAR ENVIRONMENT.
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ENVIRONMENTAL
PROTECTION

ENSURE THE PRESERVATION OF
HERITAGE SITES ON THE MOON.
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HERITAGE
PROTECTION

HEALTH
AND SAFETY
SUSTAINABLE
TRANSPORTATION
STANDARDIZATION
SPACE DEBRIS
MITIGATION
ZERO WASTE
SUSTAINABLE
ENERGY
SUSTAINABLE ISRU
EARTH
APPLICATIONS
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ENSURE THAT MISSIONS TO THE
MOON HAVE THE HIGHEST LEVELS OF SAFETY AND THAT SUFFICIENT ASTRONAUT RESCUE AND
EMERGENCY PROTOCOLS EXIST.
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ENCOURAGE THE DEVELOPMENT
OF INNOVATIVE SUSTAINABLE
INFRASTRUCTURE FOR TRANSPORTATION TO THE MOON
AND IN CISLUNAR SPACE.
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ENSURE THE DEVELOPMENT OF
INTERNATIONAL STANDARDS
AS A KEY INSTRUMENT FOR THE
APPLICATION OF THE LUNAR
SUSTAINABILITY GOALS.

11

PREVENT THE ACCUMULATION
OF DEBRIS IN THE EARTH-MOON
SYSTEM TO ENSURE SAFE AND
SUSTAINABLE LUNAR
MISSIONS.

12

PREVENT THE PRODUCTION
AND DISPOSAL OF WASTE ON
THE LUNAR
SURFACE.
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ENSURE
SUSTAINABLE GENERATION,
STORAGE AND DISTRIBUTION
OF ENERGY.

14

ENSURE LOW ENVIRONMENTAL
IMPACT OF ACTIVITIES THAT
REQUIRE THE USE OF
LUNAR RESOURCES.

15

ENSURE THAT ACTIVITIES ON
THE MOON IMPROVE LIFE ON
EARTH THROUGH SCIENTIFIC
ADVANCEMENTS AND
SPINOFFS.
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We believe it is important to emphasize
that space is the domain of all humankind.
This project suggests the possibility of a
future where it cannot be assumed that
every human comes from Earth, giving
rise to a new generation on the Moon. This
flag represents our home, planet Earth.
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