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This article discusses the Moon Village concept within the context of the increasing momentum to return
human beings to the surface of the Moon. The article follows a dual objective. Firstly, the Moon Village is
probably the most misunderstood among the plethora of ideas to explore the Moon scientifically and
commercially. The article is therefore intended to explore what the Moon Village actually is. Secondly,
the article explores the strengths and weaknesses of the Moon Village. The article is divided into three
sections. The first section reviews the current Moon projects of public and private space actors, including
the United States, Russia, China, SpaceX and Blue Origin. It sets the scene for the argument that the Moon
Village has entered global discourse on space within a positive political environment. The second section
discusses the premises of ESA chief Jan Worner’s Moon Village concept, putting forward that the Moon
Village is intended as an open concept rather than as a concrete plan. It is a process rather than a project
and it is meant to initiate a global conversation on humanity’s future on the Moon. As such, the world
café is an appropriate metaphor to illustrate the idea behind the Moon Village. In the third and final
section a SWAT/PEST analysis is conducted to assess the feasibility of the Moon Village, highlighting that
one of the major opportunities of the project is to promote international cooperation. The article con-
cludes by supporting the institutionalist hypothesis that the Moon Village is arguably a translation of the
ESA system to the global level, as participation is voluntary and as it builds on the strengths of each
cooperation partner. As such, the Moon Village in indeed a new way of doing space on the global level.
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During the first decades of the 21st century, humanity's
approach to space has undergone significant changes. The Euro-
pean Space Agency (ESA) has referred to these changes as Space 4.0
[12]. The first space era dealt with astronomical observation,
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whereas during the second space age, nation-states sent objects
and people into outer space. The third space age was marked by
cooperation between national space agencies and culminated in
the construction of the International Space Station (ISS). Space 4.0
is characterised by opening space to private and academic organi-
sations and individuals. In terms of space exploration, recent
discourse has been dominated by a debate on whether the focus on
future human space travel should lie on the Moon or on Mars. Since
2005, there has been a tendency in favour of the Moon, although
plans for future human Moon and Mars exploration have been
pursued simultaneously. Nevertheless, Bush's Constellation pro-
gramme and Obama's subsequent Space Launch System (SLS)/
Orion programme have put NASA on course for returning astro-
nauts to lunar orbit in the 2020s. Most recently, the Trump
administration has expressed its intention to land American as-
tronauts on the Moon by 2024. China's Chang'e programme aims at
a sample return mission before the end of the decade, and Russia
has signed a cooperation agreement with the US to build a space
station in cislunar orbit. At the same time, private enterprises such
as SpaceX and Blue Origin are attempting to make lunar exploration
economically self-sustainable, with Elon Musk aiming to launch
tourists to lunar orbit in the near future. As Stoica confirms, “all
prominent space agencies are focusing their near term efforts on
the Moon” [38].

ESA too has contributed to the debate between the Moon and
Mars having made a decisive turn towards the Moon. ESA chief Jan
Worner's idea of the ‘Moon Village’ makes the Moon the next goal
of international collaboration in space exploration. However, being
firmly rooted in the Space 4.0 paradigm, the Moon Village is
conceptually very different from the SLS or Chang'e 5. During an
interview which forms much of the empirical basis of this article,
Worner described the Moon Village as an open concept, which is
merely meant to facilitate cooperation. Participation in the Moon
Village is not limited to nations and space agencies, but to private
companies that may not even necessarily hold an expertise in space
matters.

So far, academics have paid very little attention to the Moon
Village concept. Worner's idea has been tremendously misunder-
stood, and even space policy experts continue to refer to the Moon
Village as an attempt to colonise the Moon. This article, therefore,
has three targets. First, it places the Moon Village concept within
the increasing international momentum for returning to the Moon.
This will be accomplished using a discussion of the advantages of
going to the Moon rather than Mars; whereupon, the most
important contemporary projects for returning to the Moon will be
briefly summarised. Second, being based on an interview with Jan
Worner, the article intends to provide an overview of what the
Moon Village actually is and how it came about. Rational choice and
institutionalist arguments will be presented to explain the
Worner's motivations behind the Moon Village. The world café
metaphor is then used to illustrate that the Moon Village is a pro-
cess rather than a project. In the future, it will serve as an umbrella
for different projects rather than as a managing organisation. Third,
it evaluates the feasibility of the Moon Village using a strengths,
weaknesses, opportunities, and threats (SWOT)/political, eco-
nomic, socio-cultural and technological (PEST) analysis. This pro-
vides insight into the strength and weaknesses of Worner's
proposal.

1. The new race to the Moon

The Moon has become popular again. All major space agencies
as well as several commercial actors with credible space ambitions
have set their sights firmly on the Moon. After briefly summarising
the most important arguments used in the Moon/Mars debate, this

section will outline some contemporary lunar projects, highlighting
that interest in the Moon is indeed experiencing a renaissance.

1.1. Moon or Mars?

In her 2017 book, The Politics and Perils of Space Exploration,
Linda Dawson highlights how the debate between the Moon and
Mars has shaped recent discourse on the future of human space
exploration. Indeed, whichever target is chosen as a destination for
human exploration, the agency carrying out this project will
necessarily become path dependent [5]. The infrastructures
required for landing and sustaining human beings on the Moon and
on Mars are quite different. Although both NASA's SLS and SpaceX's
Falcon Heavy would theoretically be capable of landing humans on
the Moon [2], neither rocket could be used for human missions to
Mars. Permitting the latter would require building an altogether
new rocket, which including the design phase may easily take up to
15 years (e.g. Space Shuttle, see Ref. [3]; 13). As the result, space
agencies' discourse has been shaped by the idea that the Moon may
serve as a “launching platform to deep space”, as the lower lunar
gravity makes it easier to transport heavy, crewed payloads deep
into the solar system [10]; 72). Nevertheless, this approach is
arguably naive, as it ignores the technical difficulties required in
getting to the Moon in the first place, apart from the current
technical infeasibility of building a lunar spaceport. As a result, it is
meaningful to briefly summarise the main arguments used by both
sides of the Moon vs Mars argument, as this helps illustrate why the
Moon has recently been favoured as the prime target destination.

Jan Worner, Director General of the ESA, puts forward several
arguments for focussing on the Moon rather than Mars. First, he
claims that the Moon is “not as well researched as Mars” (personal
communication, 20 November 2017). Arguably, the historical po-
litical interest in the Moon was mostly based on geostrategic rather
than scientific considerations. Second, the Moon could be used for
scientific research, for example, by building a radio telescope on the
lunar far side. Such a device would be able to conduct radio as-
tronomy without interference by human-made objects, which may
provide unprecedented insight into origins of the universe and the
search for extraterrestrial intelligence [6,13]. Galan et al [15] are
proposing the construction of an optical telescope on the far side of
the Moon for detecting exoplanets in our interstellar neighbour-
hood. Third, Worner views the Moon as a testing ground for tech-
nologies needed for deep space exploration. Specifically, he refers
to in situ resource utilisation (ISRU), where local resources are used
to produce basic materials needed to sustain a Moon base (cf [29]).
Another argument for the Moon as opposed to Mars is that a Moon
programme may “spur investment from the private sector” [29],
which is less likely in the case of a Mars mission, given the higher
cost.

In his book The Case for Mars, Robert Zubrin, founder of the Mars
Society and creator of the Mars Direct plan, provides several ar-
guments against going back to the Moon. First, he puts forward that
“we have, after all, been to the Moon six times,” implying that yet
another Moon landing would not warrant the investment [39].
Second, the examination of lunar geology is “trivial [...] in com-
parison with the questions of the origins and fundamental nature of
life that would be addressed by the human exploration of Mars”
[29]. The third major reason he puts forward against returning to
the Moon addresses the question of American pride: “one wonders
what it says about America if the highest aspiration of our space
program is to repeat a mission it accomplished a half-century
before” [29]. Apart from that, as was mentioned previously, the
idea of the Moon as a testing ground for the technologies needed to
get to Mars may be based on false assumptions. As Davis argues, the
technologies required for resource extraction from Iunar and
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Martian rocks are very different [8]. Moreover, the landing equip-
ment required to get to Mars differs considerably from lunar space
vehicles, as the former would have to work in the Martian
atmosphere.

Zubrin's arguments for a human mission to Mars rest primarily
on the planet's potential for colonisation. He puts forward that “in
contrast to the comparative desert of the Earth's moon, Mars pos-
sesses veritable oceans of water frozen in its permafrost” (2011,
xxv). He highlights further that Mars is abundant in all the re-
sources needed for setting up a permanent settlement such as
carbon, nitrogen, hydrogen and oxygen. Moreover, Mars possesses
a “24-h day-night cycle and an atmosphere thick enough to shield
its surface against solar flares” [8], xxvi. Apart from the points
Zubrin mentions, Mars is arguably more interesting as a scientific
target, because it is more likely to harbour life than the Moon (see
Ref. [20].

Jan Worner argues the case against sending astronauts to Mars
primarily on ethical grounds. Worner argues that it is “ethically
problematic to send someone away for two years without any op-
portunity to receive medical treatment” (personal communication,
20 November 2017). Nevertheless, there may be other, even more
practical reasons against sending humans to Mars. Citing a NASA
scientist, Davis emphasises that there are a number of technologies
that still need to be developed before humanity travels to Mars and
that their development “may require several miracles” [8]. Apart
from that, the greater distance between Earth and Mars implies
that there would be a communication delay lasting between six and
40 min. Apart from the fact that Mars astronauts would inevitably
have to take many decisions without consulting Earth-based ex-
perts, this communications delay greatly increases the risk involved
in Mars mission, as emergency interference from Earth would often
be impossible. A final argument against sending humans to Mars
relates to economics: it is simply cheaper to send people to the
Moon rather than to Mars. Given the budgetary constraints the
space agencies of Europe and the United States find themselves in,
it may be politically impossible to acquire the funds necessary for a
Mars mission, whereas a trip to the Moon is more feasible (See
Table 1).

While there are good arguments for both the Moon and Mars,
what ultimately matters most is how well these arguments reso-
nate with policymakers. Recent years have been marked by a
discourse that involved the idea that the Moon will function as a
stepping stone to Mars (e.g. Ref. [26]). Nevertheless, as was pointed
out earlier, it is at best questionable whether the technologies
tested on the Moon can simply be copied on Mars. Moreover, ac-
cording to a Planetary Society Report, to “fund any executable hu-
man exploration program, NASA must end its large financial
commitment to operating the International Space Station”([17];
10). Should the ISS eventually be replaced by another international
programme, a trip to Mars is almost certainly off the table under the
current financing framework. A choice between the Moon and Mars

Table 1
Arguments for and against sending astronauts to the Moon/Mars.

ought to be made, and given the higher cost and the higher risk of a
Mars expedition, the Moon may “ultimately represent a more
compelling political destination” [8].

1.2. Traditional space actors’ lunar plans

Since the inauguration of Donald Trump, the US has firmly
shifted its focus in human space exploration to the Moon. In
December 2017, Trump signed a new American Space Policy
Directive which states that the “United States will lead the return of
humans to the Moon for long-term exploration and utilisation”
[30]. In March 2019, US vice president Pence tasked NASA with
landing humans on the Moon by 2024 “by any means necessary”
[7]. The current plan involves the construction of the SLS, which is
to become the most powerful rocket ever built. It will enable the
United States and Europe to send astronauts beyond low Earth orbit
for the first time since the Apollo era. The current schedule would
send an uncrewed Orion capsule into orbit around the Moon in late
2020, although this date has changed many times in the past. A
series of SLS launches would then be used to build the Gateway, a
habitable space station in orbit around the Moon [24]. Apart from
an opportunity to test the life support systems required to keep
humans alive beyond low Earth orbit, the Gateway will eventually
serve as the mothership for lunar landings, using a yet-to-be-
designed lander.

The 5-year plan to put human beings back on the Moon marks a
significant change from the indecisiveness of previous NASA hu-
man exploration programmes. It has the potential to generate
American path dependency by necessitating investment in infra-
structure that can only be used for lunar missions. Nevertheless, it
ought to be stated that the feasibility of the plan is questionable. It
appears unlikely that a human-rated lunar lander could be built
within five years, considering that it took approximately 10 years to
build the first Space Shuttle and more than 15 years to build the SLS
(which is still a work in progress). As Dreier writes, “there is no
functional heavy-lift rocket, no functional spacecraft for deep
space, and no lunar lander even under formulation” [11]. Never-
theless, Trump's space directive represents a clear reorientation of
American space ambitions, and it is arguably the first time in recent
US space policy that a choice was made between the Moon and
Mars.

Like the United States, China is also pursuing a space policy that
is aimed at eventually landing humans on the Moon. In 2019, China
spectacularly became the first country to land a probe on the far
side of the Moon. The Chang'e 4 probe was part of the Chinese
Lunar Exploration Programme, which consists of a series of robotic
launches to the Moon. The Chang'e 5 mission is scheduled to carry
out the first lunar sample return since 1976 [1]. A sample return
mission demonstrates the technical ability to land on and launch a
vehicle from an object in space, therefore laying an important
foundation for future crewed missions. Nevertheless, according to a

Moon

Mars

For

Less explored than Mars

Ideal location for testing ISRU

Close to Earth

Radio astronomy on the far side of the Moon
- May spur investment from the private sector

Against - Has already been visited six times during the Apollo era
- Lunar geology is already well understood

ISRU works differently on Mars

- Opportunity to investigate the origins of life
- Similarities to Earth (24 h day, seasons, atmosphere, etc.)
- Abundant local resources

- Not feasible with current technologies
- Ethical problem of sending astronauts away for two years

Repetition of an accomplished task is not a ‘great achievement’ - Communications delay makes mission too risky

- Too expensive

ISRU, in situ resource utilisation.
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January 2019 press conference, China's next steps involve the
construction of a robotic research station at the lunar South Pole.
Space journalist Andrew Jones describes the idea as “likely similar
conceptually to ESA's ‘Moon Village’ concept” [19]. This is because
the station is intended to be open to international partners,
although China has so far been hesitant to have partners involved at
critical stages of its exploration efforts. In the past China has also
talked about potential lunar missions, including the construction of
a human moon base [18]. US vice president Pence has described the
US as being in a space race with Russia and China [31]. Neverthe-
less, while China's robotic exploration programme is very concrete
and hitherto highly successful, China's crewed mission proposals
remain relatively vague. However, what it clear is that China has its
sights firmly set on the Moon.

Finally, Russia also maintains plans to send cosmonauts to the
Moon. In the near future, Russia's space agency Roscosmos will
cooperate with ESA to relaunch the Luna programme, which had
enabled the Soviet Union to orbit around, land on and collect soil
samples from the Moon between 1959 and 1976. The ESA and
Roscosmos will cooperate on the Luna 27 mission, which will send
alander to the far side of the Moon. The new Luna-Glob programme
has the goal of building a robotic Moon base by 2030. This will be
enabled by the Angara-A5V rocket, which is currently on the
drawing boards [34]. So far, Russia has launched two Angara rockets
in 2014, the A1 and the A5. All rockets of this series will rely on the
same engines and first stages, but as opposed to the A5, the A5V
requires a hydrogen-based upper stage, whereas the A5 relied on
kerosene [27]. Nevertheless, the 2014 launches show that Roscos-
mos is serious about the rocket and the basic hardware for the
heavy-lift vehicles required for transport to the Moon is becoming
available. Transport of humans to the Moon is thought to take place
using the Ryvok capsule, which is a fully reusable shuttle between
the ISS and the lunar surface. In the 2030s, Russia is planning to
upgrade its robotic base to a human base, with up to ten cosmo-
nauts operating on the Moon simultaneously. In 2017, Russia
announced its participation with the NASA-led Gateway, which
may undermine the Ryvok programme, as the ISS is no longer
needed as a launch platform [33]. Possibly Ryvok will use the
Gateway as a launch platform instead.

1.3. Private actors

A turn towards the Moon can be witnessed not only among the
world's most important government space agencies but also among
the increasing number of private space actors, most notably
SpaceX. Elon Musk's well-known rocket company has been pur-
suing ambitious plans to colonise Mars. However, since US presi-
dent Trump's decision to prioritise lunar missions, Musk has put
forward that SpaceX rockets may as well as be used to build a base
on the Moon [23]. This shift in Musk's attitude is probably due to
the fact that SpaceX relies on government contracts as its primary
source of income. To maintain the US government's support, it was
necessary to somewhat align SpaceX's exploration and colonisation
strategy to that of NASA. Nevertheless, even before Trump's
announcement, SpaceX was preparing to use its recently tested
Falcon Heavy rocket to propel a crewed Dragon Il capsule on a free-
return trajectory around the Moon. This mission mimics the pre-
viously mentioned maiden flight of the SLS/Orion system. Until
February 2018, SpaceX had intended to use Falcon Heavy for
manned missions to cislunar orbit [28]. This plan has since been
cancelled, with more attention being given to the development of
Big Falcon Rocket (BFR), which is meant to be used for landing on
the Moon and Mars [14].

Apart from SpaceX, Jeff Bezos' space company Blue Origin pur-
sues very ambitious plans to permit American astronauts to return

to the lunar surface. While NASA currently has no concrete plans to
build a lunar lander, Blue Origin's Blue Moon lander would enable
an SLS-based human mission to the Moon. Bezos has plans for such
a mission for the mid to late 2020s. If SLS is unavailable, Blue Origin
could also use its New Glenn launch vehicle, which is scheduled for
its maiden flight in 2020. The dimensions and payload capabilities
of the New Glenn rocket are comparable with those of the Falcon
Heavy. Blue Origin's ultimate goal is to build a human colony on the
Moon [9].

2. Europe's lunar plans: the Moon Village

The previous section outlined two facts. First, momentum is
gathering to bring human beings back to the Moon's orbit and
surface. Not only have the space agencies of Russia, China and the
United States decided for the Moon and against Mars, but several
actors are simultaneously developing, building and testing Moon
rockets. SLS, Falcon Heavy and New Glenn could all launch humans
into lunar orbit, and given the development of a lander, they could
all enable humans to land on the Moon. Indeed, the path de-
pendency these developments have brought about is very difficult
to reverse by any US government. Since the Apollo era, the chances
for a human return to the Moon have never been better. Second,
while the aforementioned outlined programmes are carried out by
very different actors, they all share one essential characteristic:
they all involve plans, mission architectures, concrete, preset goals
and large-scale financial investment. The Moon Village is radically
different.

In terms of space exploration, the ESA is probably the second-
most important space actor after NASA. Naturally, ESA has thus
not remained quiet on the Moon/Mars question. Indeed, Jan
Worner's Moon Village proposal represents ESA's contribution to
this debate. The Moon Village is characterised by its neat fit with
the contemporary momentum in human space flight policy as well
as by being utterly different from all other proposals hitherto dis-
cussed. As will be shown in this section, the Moon Village is not a
traditional space programme, but rather an open concept, which
will be explored using the analogy of the world café conference.
Arguably, it is precisely this feature that may determine its chances
for success.

2.1. Understanding Jan Worner's lunar dreams

The Moon Village concept is undoubtedly the brain child of ESA
director general Jan Worner. However, since Worner's idea began
making headlines in 2015, the Moon Village has arguably remained
the most misunderstood currently discussed concept for lunar
exploration. The Moon Village is thus often understood to as a
European attempt to build a moon base or a lunar colony. Stenzel
et al. describe the Moon Village as a project intending to “enable a
group of humans to live and work for a certain period of time on the
surface on the moon” [40]. In an article on additive manufacturing,
Labeaga-Martinez et al. state that the “aim of [the Moon Village]
project is to establish a Moon colony” [41]. As shown, these de-
scriptions arguably miss the central point of Worner's vision.

To better understand the Moon Village, it is meaningful to
explore what motivated Worner to pursue his idea. Indeed, based
on an interview with Worner that was carried out in November
2017, it will be argued that he was motivated by scientific, political
and organisational considerations. As such, the emergence of the
Moon Village concept differs significantly from the emergence of
past visions for space exploration. The most widely known inter-
pretation of the American decision to launch the Apollo pro-
gramme, for instance, is that Apollo was a means of competition
with the Soviet Union at the height of the Cold War [22]. Although
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other explanations have been offered [21], none of them cite the
institutional culture of NASA as the underlying motivation behind
Kennedy's decision. In the case of the Moon Village, however, it
may be argued that the concept's architecture is not only the result
of ‘rational choice’ but also that it is an outgrowth of ESA's coop-
erative approach to space exploration.

Worner's has publicly declared his scientific interest in the
Moon on many occasions. In a blog post on the ESA website, Worner
describes the Moon as “an archive of Earth's early history” [32]. He
views the far side of the Moon as a potential site for a “radio tele-
scope |...] to stare deep into the Universe without any interference
from human made signals” [32]. Apart from that, as mentioned
previously, Worner argues that “if you want to fly deeper into
space, there are many technological challenges that you can try out
on the Moon” (personal communication, 2017). He specifically re-
fers to ISRU, which can be tested “perfectly” on the lunar surface
[32]. Worner further highlights that the Moon is less explored than
Mars and more reachable than the Red Planet. This explanation for
Worner's interest in the Moon Village is closest to the rational
choice approach, which has been used to account for Kennedy's
decision to go to the Moon.

Politically, Worner wanted to come up for a project for fostering
international cooperation. As such, he views the Moon Village as a
social experiment and a “hope for society” (personal communica-
tion, 2017). In the interview, he explicitly stated that it would be
unwise to export Earth's political divisions and structures to the
Moon:

“I am also interested in the geopolitical aspect, in working
internationally, beyond borders and boundaries of thought,
without re-erecting material and psychological fences” [32].

Worner expressed his strong disapproval of “suggestions” to
build “fences and walls” on the lunar surface to protect “national
interests” [32]. From his point of view, “replicating national in-
terests on the Moon |...] would be the death of this development
[of space exploration]” [32]. Worner sees the Moon Village as an
“opportunity for space science and a chance for society to try out
something different” beyond “the capitalist or the communist so-
lution” [32].

Finally, Worner was motivated by his pursuit to experiment
with new ways of project management in space. In fact, he would
reject the term ‘project’ with reference to the Moon Village, and he
would argue that the Moon Village requires no ‘manager’. Up until
the present day, ESA has carried out projects and programmes. ESA
projects have budgets, aims and schedules. All involved actors have
clearly defined responsibilities. These projects are either govern-
ment funded or the result of public-private partnerships. Worner
hopes that the Moon Village will be the first example of a new type
of endeavour he calls the ‘open concept’, which he defines as
follows:

“It is not a single project. It is not something, where schedules
are clearly defined. It is not something, where I define every
step. It is not something, where partners are clearly defined. It is
not something, where all interfaces are regulated. But it is an
open platform, an open idea, that different actors can participate
in” (personal communication, 2017).

This can be interpreted in different ways. According to Worner,
the Moon Village is thus an example of Space 4.0. While the
American term NewSpace refers merely to the privatisation and
commercialisation of space travel that began during the 1980s,

Space 4.0 is a wider term that encompasses further developments
in the space sector. As was discussed in the introduction, Space 4.0
finally refers to

“a time when space is evolving from being the preserve of the
governments of a few spacefaring nations to a situation in which
there is the increased number of diverse space actors around the
world, including the emergence of private companies, partici-
pation with academia, industry and citizens, digitalisation and
global interaction” [12].

This poses the challenge of integrating the space sector with the
economy as a whole, which involves providing opportunities for
actors of all kinds to become involved with space-based projects.
Worner thus intends for the Moon Village to become a means to
multiply and diversify the actors involved with space exploration.

Despite Worner arguing that the Moon Village is different from
past ESA ‘projects’, his statement that the Moon Village “is an open
platform, an open idea, that different actors can participate in”
(personal communication, 2017) is remarkably reminiscent of the
ESA culture in general. ESA is an international organisation that is
based on the cooperation of different national governments. It is
not an exclusive organisation and exists side by side with European
national space agencies. ESA is open to participating in other space
agencies' projects as a junior partner. The organisation itself is thus
firmly geared towards cooperation. Moreover, ESA funding is made
up of the member states' mandatory contribution as well as of
optional programmes, which member states may or may not sign
up to. This is similar to the Moon Village's principle that partici-
pating partners do not have to be involved with all aspects of the
Moon Village, but only with those elements they consider useful.
This arguably underlines that the Moon Village is a translation of
ESA culture to the international level. As opposed to the rational
choice approach that is typically used to explain the emergence of
the Apollo programme, an institutionalist point of view may be
better suited to explain the emergence of the Moon Village concept.

2.2. The Moon Café

As opposed to the American, Russian and Chinese lunar plans,
the Moon Village cannot be understood as a project. Indeed,
Worner intended to convey the basic meaning of his idea by calling
it a Moon ‘village’ instead of a Moon base or even a Moon colony.
According to Worner,

“a village is something that is not decided upon by a govern-
ment. When I think of a village on earth, a village emerges when
different actors say, ‘this is a nice place’. Here we could set up a
common settlement. Here we can found a community. Here we
can live together and support one another” (personal commu-
nication, 2017).

From Worner's point of view, a village is a conglomerate of in-
terests rather than a structured project. Nevertheless, it is debat-
able whether his definition of a village corresponds to
contemporary reality in the Western world. New villages and set-
tlements are usually the result of government planning. Different
parts of new villages are zoned for particular purposes, and the
infrastructure is laid out by planning agencies. Worner's notion of
the village seems to stem from a prebureaucratic era when human
settlements emerged organically without central planning. Indeed,
his idea resembles patterns of colonisation in North America or
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Siberia. Despite this, Worner emphasises that the Moon Village is
not a human colony, stressing that

“this is not colonisation, and I will tell you why. Earth is too
beautiful to leave it for long periods of time. [ want to see the
person, who truly, from the bottom of their heart, decides that
they don't want to live on Earth anymore. Anyhow the Moon is
no good for an alternative. Neither is Mars. Life in cans, in space
suits, everyday [...], I simply can't imagine that there are sen-
sible people who truly aspire to that” [12].

Worner is clearly sceptical about humans colonising the Moon
and space in general.

Worner refers to the Moon Village as an open concept. The idea
of the Moon Village is intended to gather together the diverse
groups and actors that have an interest in lunar operations. These
operations may take place on the surface and in orbit around the
Moon. They may involve robots and humans, and they may be
carried out for commercial and scientific purposes. Therefore, there
are no ESA plans regarding the specific architecture of the Moon
Village or the types of activities that will be carried out on the
Moon. The first step towards the realisation of the Moon Village
was Worner's effort to popularise the idea among potential stake-
holders. Thereupon, these stakeholders were invited to sign a
declaration to announce their interest in being part of the Moon
Village. The next step involves a survey of all actors that have signed
the declaration. In this survey, the actors are asked about the ele-
ments of the Moon Village they can provide and about the in-
frastructures they will need:

“For example, someone might say, ‘1 want to break down water
into hydrogen and oxygen on the Moon, | have the competences
for that, but I need someone to get me there.” Or someone else
says, ‘I want to try out a scientific instrument, but I need a rover
that will carry it around to different places on the Moon.’ That's
why we're doing a survey: what do you want to provide, what
do you want to do, what do you offer and what do you need”
(personal communication, 2017).

According to Worner, one company has already offered to pro-
vide transport to the Moon for a set price.

In this sense, seeing the Moon Village concept as a particular
type of world café may be a useful metaphor to prevent further
misunderstandings [4]. A world café is a method of hosting
conferences with an open outcome. It usually involves a large
room with different tables hosting different conversations. The
conversation topic at each table is determined by a brain-
storming process at the beginning of the conference, where
ideas for conversation topics are put forward by the conference
participants. The most popular suggestions are assigned to
particular tables. The conference participants may then move
from table to table, engaging in the conversations they find the
most interesting. Only the table hosts remain at fixed tables to
moderate and document the conversations. At the end of the
world café, the table hosts present the conclusions of the dis-
cussions that were held at each table. The world café is very
useful for fostering creativity and gathering ideas.

There are several similarities between world cafés and the
Moon Village. First, while a world café may be organised by
persons or institutions with particular interests, they do not
exhibit hierarchies, as there are no audiences and no presenters.
This approach is shared by the Moon Village. Worner foresees no
particular role for himself or even the ESA in ‘building’ the Moon

Village, merely viewing the Moon Village as “Europe-inspired”
[35,36]. Indeed, in the interview, Worner and I engaged in a
semantic discussion on how to describe his role in the realisa-
tion of the Moon Village. Worner sees himself as a broker or
facilitator, but not as a project manager or coordinator. The word
‘facilitator’ is often used by world café organisers with reference
to the table hosts. When [ pointed out that any village on Earth
has a mayor, Worner stated “It is my hope that we will grow
beyond that, that we won't need it” (personal communication,
2017). Beyond accepting a set of standards and regulations to
allow for the mutual compatibility of technical equipment,
Worner sees no need for coordination. Furthermore, he does not
view ESA as the leading actor in setting up the Moon Village. He
displayed great enthusiasm for the American, Russian and Chi-
nese plans to return to the Moon, affirming that “if it allows the
international community to work together, I gladly remain in the
shadows. [...] A village requires no leading power” ([36]).
Another similarity between the Moon Village and world cafés is
that both represent an invitation to an audience that may have
an interest in a particular goal, in this case, carrying out projects
on the Moon. Worner spoke of a wide range of actors that are
interested in lunar operations, including both government and
private-sector stakeholders. Third, like the current Moon Village
survey, the outcome of a world café is undetermined. Like the
Moon Village, a world café is a collective brainstorming exercise
rather than a project management meeting. It is a process,
rather than a project. Given those similarities, it may be mean-
ingful to refer to the current state of discussions on the Moon
Village as a Moon Café.

3. Feasibility of the Moon Village

To test the feasibility of the Moon Village, this section will
subject the idea to a SWOT/PEST analysis. A SWOT analysis is an
organisational management tool designed to test the strengths and
weaknesses of a commercial endeavour. A SWOT analysis is
essentially carried out by listing the strengths and weaknesses of a
project alongside opportunities and threats within unpredictably
exogenous parameters [25]. To structure the analysis, the SWOT
model is combined with a PEST analysis. In a PEST analysis, the
political, economic, social and technological factors determining
the success or failure of a project are evaluated. For the purposes of
analysing the feasibility of the Moon Village, the social dimension is
left out, as this variable was intended to predict the success of
business strategies.

Several strengths are apparent from the Moon Village's internal
properties. Politically, the Moon Village is potentially successful
because it does not require immediate funding. This was confirmed
by Worner, who told me that when he presented the Moon Village
concept at the ESA Council, the member states did not discuss it:

“That's because when they meet, they have two days to focus on
defining the budget for the different proposals I have provided.
They argue and they talk about how much money for what
project. And because I said right away that this project doesn't
cost any money, it wasn't discussed. But that's not a problem.
That's not a problem because it's just not a project. It is an open
concept” (personal communication, 2017).

An ESA concept that requires no funding is by default popular
among the member states. Economically, it is one of the strengths
of the Moon Village that it builds on government funding as well as
private investment. While I showed previously that the Moon
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Village has no immediate costs, components of the Moon Village
(such as possibly the ESA Orion Service Module) do of course
require public funds. However, these component projects are not
explicitly part of the Moon Village, and their funding is secured
through international commitments and internal budgetary
agreements. Moreover, the success of the Moon Village does not
depend on a single project, as several actors are simultaneously
producing the technologies required for the realisation of Worner's
idea. Indeed, as Foing points out, current lunar lander missions
“will constitute a Robotic Village on the Moon” [37]. Technologi-
cally, the strength of the Moon Village stems from its ability to pool
the technological resources of the world's space actors, including
government agencies and private enterprises.

Despite the evident strengths of the Moon Village, it also ex-
hibits several clear organisational weaknesses. Politically, despite
the humble word ‘village’, the Moon Village does at first glance
appear to be an attempt to colonise the Moon. European space
policymakers traditionally lack the ambition of their American,
Russian and even Chinese counterparts. While the Moon Village is
not limited to grandiose plans to build a Moon base, being open to
robotic exploration, the meaning inevitably conveyed by the con-
cept's title may act as a political deterrent. Moreover, while Worner
stresses that the idea's inherent lack of hierarchy is meant to
overcome Earth-based structures, any successful project does
require a certain amount of leadership and coordination. This also
relates to the Moon Village's economic weaknesses. A project that
lacks concrete budgetary requirements is arguably incompatible
with the structured funding acquisition process of ESA and other
space agencies. However, this problem may be mitigated if one
takes into account that the Moon Village is not a grand scheme, but
rather an amalgamation of different projects which may follow
standard budget allocation procedures. Technologically, it is one of
the weaknesses of the Moon Village that ESA lacks its own rockets
and capsules for facilitating human space flight. However, this
argument is weakened by the fact that there are many potential
ways to transport humans to the Moon, including NASA's SLS and
SpaceX's Falcon Heavy rockets. SLS is a project that ESA supports,
although the privately built Falcon Heavy may be used for ESA
missions.

Strengths: Weaknesses:

m ﬁ

)

Political: no money required,
i.e. easy to gain ESA member
states’ support

Economic: builds on diverse
means of funding
Technological: potentially
pools different actors’
resources

Political: ‘grandiose’ space
projects in Europe lack
political support; lack of
hierarchy

Economic: ‘open concept’
incompatible with budget
planning

Technological: ESA lacks
technology for human
spaceflight

Opp

ortunities:

Political: world-wide
momentum for returning
people to the Moon; no
competition with other projects
Economic: Moon Village
consists of mutually
independent projects
Technological: several projects
currently produce the
technology needed to realise
Moon Village

Threats:
Political: project dependent on
favourable geopolitical setting
Economic: economic downturn
Technological: potential
infeasibility of untested
technologies

Fig. 1. SWAT/PEST matrix for the feasibility of the Moon Village.

In terms of exogenous factors, there are many variables that may
contribute to the success of the Moon Village. Politically, the Moon
Village clearly rides on a wave of increasing international mo-
mentum to return human beings to the surface of the Moon. As
discussed in the first section of this article, a consensus is emerging
that a mission to Mars should be preceded by a mission to the
Moon. Moreover, the ISS will eventually require replacement, and a
Moon base seems like the next logical project requiring interna-
tional cooperation. Moreover, the Moon Village is not regarded to
stand in competition with other Moon projects, as it potentially
pools the numerous plans for lunar exploration. It is one of the
economic opportunities that the Moon Village will consist of
several mutually independent projects. Worner has stressed that
“there may be a few things you have to have an agreement on, but
no more” (personal communication, 2017). This implies that actors
may proceed relatively independently with their own projects,
merely placing them within the overall scheme of the Moon Village.
This reduces the vulnerability of the Moon Village to economic
downturns in particular countries. Technologically, the Moon Vil-
lage's feasibility benefits from the several projects simultaneously
producing the technologies required to get to the Moon. New
Glenn, Falcon Heavy and the SLS could all transport humans to the
Moon. Similarly, Orion and Dragon 2 could both bring astronauts
into orbit around the Moon. If one programme fails, the overall
Moon Village concept may nevertheless continue.

The primary political threat to the Moon Village is the geopo-
litical environment. First, Worner has to convince the member
states of the merits of the Moon Village. Although it may currently
require no funding, the projects it entails will be very expensive.
The construction and upkeep of infrastructure in lunar orbit or on
the surface of the Moon is very expensive, requiring regular funding
comparable only with the ISS. The Moon Village, therefore, depends
on the mercy of its benefactors. Second, although I have stated that
the SLS/Orion programme as well as Falcon Heavy/Dragon II pro-
gramme may facilitate the Moon Village, neither programme
currently places itself under the Moon Village umbrella. Although
Worner stresses that he is willing to remain out of the spotlight if
this brings about international cooperation, the Moon Village is still
a European idea. If it were successful and if the name ‘Moon Village’
was maintained, ESA and Worner himself would gain a significant
amount of prestige. It is unlikely that the United States is willing to
participate in such a prestigious programme without being the
leader. If the US, Russia and China play a role in the Moon Village, its
name is, therefore, unlikely to remain once the ‘world café’ phase of
the concept is completed. The success of the Moon Village is,
therefore, critically dependent on Worner's ability to convince
ESA's international partners that they should collaborate.
Economically, like any major space programme, the Moon Village
may fail, if there is a major global economic downturn. Finally, in
terms of technology, the Moon Village concept rests on several
untested technological innovations, such as lunar ISRU. There are
no long-term studies on the effects of lunar dust on the human
body, and it is difficult to shield the human body from the radiation
experienced on the Moon (see Fig. 1).

4. Conclusion

In this article, it was shown that there is an increasing inter-
national momentum to return astronauts to the Moon. The Moon is
closer to Earth than Mars, and getting to the Moon does not depend
on the development of hitherto nonexistent technologies. Most
importantly, a lunar programme is much cheaper than a human
mission to Mars. Within this context, the feasibility of Jan Worner's
Moon Village proposal is increased. Given the need to replace the
ISS in the medium-term future and given that the Moon Village is
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merely a platform for all sorts of different projects, it is likely that
Worner's campaign will at least meet some success.

But is the open concept of the Moon Village a ‘new way of doing
space’? This article's answer would be ‘yes’, as the evidence lends
support to the institutionalist hypothesis that the Moon Village
represents the potential translation of the ESA system to the global
level. For ESA projects, it is not required that every single member
state participates, and according to the geographical return prin-
ciple, those member states that do participate are certain to have
their investment returned into their own national economies.
Similarly, the realisation of the Moon Village does not require the
participation of all actors in all of its elements. Moreover, resources
are not pooled, but operations are merely carried out without a
loose set of parameters and under the umbrella term ‘Moon
Village’. As such, the Moon Village cannot be compared with the ISS
which requires far more coordination. The ESA system has proven
to be very resilient, and the existence of the geographical return
principle is a powerful reason against the inclusion of ESA into the
EU family of institutions (see Ref. [16] on the EU/ESA debate). The
institutionalisation of cooperation in space cooperation on a global
level may be an important contribution towards the maintenance
of balance on the international system.

Acknowledgements

The author would like to thank Thomas Horber, Sarah Lie-
bermann and especially Jan Worner.

References

[1] M. Aliberti, When China Goes to the Moon, Springer, Berlin, Heidelberg, 2015.

[2] C.Bergin, Dual SLS Launch Campaign Required for NASA's Lunar Return, NASA

Spaceflight, 2013 from, https://www.nasaspaceflight.com/2013/08/dual-sls-

required-nasas-lunar-landing-option/. (Accessed 18 January 2018).

P. Bizony, The Space Shuttle: Celebrating Thirty Years of NASA's First Space

Plane, Zenith Press, Minneapolis, 2011.

J. Brown, D. Isaacs, The World Café: Shaping Out Futures through Conversa-

tions that Matter, Berrett-Koehler Publishers, San Francisco, 2005.

[5] D. Bruggeman, NASA: a path dependent organization, Technol. Soc. 24 (4)

(2002) 415—431.

J. Burns, N. Duric, ]. Taylor, S. Johnson, Observatories on the moon, Sci. Am. 262

(3) (1990) 42—49.

K. Chang, The Trump Administration Wants Astronauts on Moon by 2024. But

What's the Plan? The New York Times, 2019 https://www.nytimes.com/2019/

03/26/science/nasa-moon-pence.html. (Accessed 16 April 2019).

[8] J. Davis, Let's Talk about This Whole Moon vs. Mars Thing for Human Space-
flight, The Planetary Society, 2017. http://www.planetary.org/blogs/jason-
davis/2017/20170126-moon-vs-mars-hsf.html. (Accessed 18 January 2018).

[9] C. Davenport, An Exclusive Look at Jeff Bezos's Plan to Set Up Amazon-Like
Delivery for ‘Future Human Settlement’ of the Moon, The Washington Post,
2017.  https://www.washingtonpost.com/news/the-switch/wp/2017/03/02/
an-exclusive-look-at-jeff-bezos-plan-to-set-up-amazon-like-delivery-for-
future-human-settlement-of-the-moon/?noredirect=on&utm_term=.
991fd10ff048. (Accessed 15 May 2018).

[10] L. Dawson, The Politics and Perils of Space Exploration: Who Will Compete,
Who Will Dominate? Springer, Berlin, Heidelberg, 2017.

[11] C. Dreier, T-minus five years and counting: can NASA return astronauts to the
moon by 2024? The Planetary Society, 2019. Access on 16 April 2019, http://
www.planetary.org/blogs/casey-dreier/2019/can-nasa-land-humans-by-
2024.html.

[12] European Space Agency, What Is Space 4.0? European Space Agency, 2016.
http://www.esa.int/About_Us/Ministerial_Council_2016/What_is_space_4.0.
(Accessed 31 January 2018).

[13] ]. Fiebag, T. Sasse, Mars: Planet des Lebens — Die Jahrtausendentdeckung der
NASA, Diisseldorf: ECON, 1996.

[14] J. Foust, SpaceX No Longer Planning Crewed Missions on Falcon Heavy,
SpaceNews, 2018. Accessed on 31 August 2018 from, https://spacenews.com/
spacex-no-longer-planning-crewed-missions-on-falcon-heavy/.

[15] M. Galan, M. Strojnik, G. Garcia-Torales, M. Kirk, Telescope array for extrasolar
planet detection from the far side of the Moon, Appl. Optic. 55 (34) (2016)
173-180.

3

[4

[6

[7

[16] T. Hoerber, ESA + EU: ideology or pragmatic task sharing? Space Pol. 25 (4)
(2009) 206—208.

[17] S.Hubbard, J. Logsdon, C. Dreier, ]. Callahan, Humans Orbiting Mars, Planetary
Society, Pasadena, 2015.

[18] A. Jones, Living on the Moon: A Chinese Conceptual Lunar Base, GB Times,
2017. https://gbtimes.com/living-on-the-moon-a-chinese-conceptual-lunar-
base. (Accessed 17 April 2019).

[19] A. Jones, What's Next for China in Lunar Exploration? The Planetary Society,
2019. Accessed on, http://www.planetary.org/blogs/guest-blogs/2019/whats-
next-for-china.html. (Accessed 17 April 2019).

[20] E.Kite, ]. Sneed, D. Mayer, S. Wilson, Persistent or repeated surface habitability
on Mars during the late Hesperian-Amazonian, Geophys. Res. Lett. 44 (9)
(2017) 3991—-3999.

[21] R. Launius, Kennedy's space policy reconsidered: a post-cold war perspective,
Air Power Hist. 50 (4) (2003) 16—29.

[22] J. Logsdon, The Decision to Go to the Moon: the Space Program and the Na-
tional Interest, MIT Press, Cambridge, 1970.

[23] T. Malik, Elon Musk Teases Images of SpaceX ‘Moon Base Alpha’ and ‘Mars
City’, Space.Com, 2017. https://www.space.com/38310-elon-musk-moon-
base-mars-city-images.html. (Accessed 29 January 2018).

[24] NASA, NASA Unveils Sustainable Campaign to Return to Moon, on the Mars,
NASA, 2018. https://www.nasa.gov/feature/nasa-unveils-sustainable-
campaign-to-return-to-moon-on-to-mars. (Accessed 25 November 2018).

[25] N. Piercy, W. Giles, Making SWOT analysis work, Market. Intell. Plan. 7 (5)
(1989) 5—7.

[26] D. Rothery, How a New Orbital Moon Station Could Take Us to Mars and
beyond, Scientific American, 2017. https://www.scientificamerican.com/
article/how-a-new-orbital-moon-station-could-take-us-to-mars-and-
beyond|/.

[27] Russia Today, Russia's A5V Heavy-Lift Rocket to be ‘Ready for Lunar Missions
By 2025’ — Roscosmos Chief to Rt, Russia Today, 2016. https://www.rt.com/
news/338092-russia-angara-moon-roscosmos/. (Accessed 9 February 2018).

[28] SpaceX, SpaceX to send privately crewed Dragon spacecraft beyond the Moon
next year, SpaceX, 2017. Accessed on 29 January 2018 from, http://www.
spacex.com/news/2017/02/27/spacex-send-privately-crewed-dragon-
spacecraft-beyond-moon-next-year.

[29] P. Spudis, The Value of the Moon: How to Explore, Live, and Prosper in Space
Using the Moon's Resources, Smithsonian Books, Washington DC, 2016.

[30] D. Trump, Presidential Memorandum on Reinvigorating America's Human
Space Exploration Program, White House, 2017 from https://www.
whitehouse.gov/presidential-actions/presidential-memorandum-
reinvigorating-americas-human-space-exploration-program/. (Accessed 23
January 2018).

[31] M. Wall, US Is in a New Space Race with China and Russia, VP Pence Says,
Space.Com, 2019. https://www.space.com/new-space-race-moon-mike-
pence-says.html. (Accessed 17 April 2019).

[32] J. Worner, Moon Village: a Vision for Global Cooperation and Space 4.0, Eu-
ropean Space Agency, 2016. http://blogs.esa.int/janwoerner/2016/11/23/
moon-village/. (Accessed 31 January 2018).

[33] A.Zak, Russia Will Team up with NASA to Build a Lunar Space Station, Popular
Mechanics, 2017. https://www.popularmechanics.com/space/moon-mars/
news/a28304/russia-nasa-cis-lunar/. (Accessed 9 February 2018).

[34] E. Zolfagharifard, Russia's Plan to Conquer the Moon: Nation Will Send 12
Cosmonauts to Lunar Surface Ahead of Creating a Permanent Base by 2030,
Daily Mail, 2016. http://www.dailymail.co.uk/sciencetech/article-3653942/
Russia-s-plan-conquer-moon-Nation-send-12-cosmonauts-lunar-surface-
ahead-creating-permanent-base-2030.html. (Accessed 9 February 2018).

[35] J. Worner, B. Foing, in: The "Moon Village" Concept and Initiative. Moon
Village International Support Group. Annual Meeting of the Lunar Exploration
Analysis Group, held 1-3 November, 2016 in Columbia, Maryland, 2016. LPI
Contribution No. 1960, id.5084, Publication Date:11/2016.

[36] Piero Messina, Bernard H. Foing, Bernhard Hufenbach, Claudie Haignere, Kai-
Uwe Schrogl, in: The Moon Village Concept. 41st COSPAR Scientific Assembly,
abstracts from the meeting that was to be held 30 July - 7 August at the
Istanbul Congress Center (ICC), Turkey, but was cancelled, 2016. See http://
cospar2016.tubitak.gov.tr/en/. Publication Date:07/2016.

[37] B. Foing, in: Overview of Moon Village Global Activities & Lunar Explorers
Tribute. 20th EGU General Assembly, EGU2018, Proceedings from the con-
ference held 4-13 April, 2018 in Vienna, Austria, 2018, p. 18534. Publication
Date: 04/2018.

[38] A. Stoica (Ed.), Robots on the Moon, and Their Role in a Future Lunar Economy.
2018 IEEE 12th International Symposium on Applied Computational Intelli-
gence and Informatics (SACI) held 17-19 May, 2018 in Timisoara, Romania,
2018. Publication Date: 08/2018.

[39] R. Zubrin, The Case for Mars: The Plan to Settle the Red Planet and Why We
Must, Free Press, New York, 2011.

[40] C. Stenzel, L. Weiss, T. Rohr, Sustainable challenges on the moon, Curr. Opin.
Green Sustain. Chem. 9 (1) (2017) 8—12. )

[41] N. Labeaga-Martinez, M. Sanjurjo-Rivo, J. Diaz-Alvarez, J. Martinez-Frias, Ad-
ditive manufacturing for a Moon village, Procedia Manuf. 13 (1) (2017)
794—-801.

Policy, https://doi.org/10.1016/j.spacepol.2019.05.001

Please cite this article as: H. Kopping Athanasopoulos, The Moon Village and Space 4.0: The ‘Open Concept’ as a New Way of Doing Space?, Space



http://refhub.elsevier.com/S0265-9646(18)30090-0/sref1
https://www.nasaspaceflight.com/2013/08/dual-sls-required-nasas-lunar-landing-option/
https://www.nasaspaceflight.com/2013/08/dual-sls-required-nasas-lunar-landing-option/
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref3
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref3
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref4
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref4
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref4
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref5
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref5
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref5
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref6
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref6
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref6
https://www.nytimes.com/2019/03/26/science/nasa-moon-pence.html
https://www.nytimes.com/2019/03/26/science/nasa-moon-pence.html
http://www.planetary.org/blogs/jason-davis/2017/20170126-moon-vs-mars-hsf.html
http://www.planetary.org/blogs/jason-davis/2017/20170126-moon-vs-mars-hsf.html
https://www.washingtonpost.com/news/the-switch/wp/2017/03/02/an-exclusive-look-at-jeff-bezos-plan-to-set-up-amazon-like-delivery-for-future-human-settlement-of-the-moon/?noredirect=on&amp;utm_term=.991fd10ff048
https://www.washingtonpost.com/news/the-switch/wp/2017/03/02/an-exclusive-look-at-jeff-bezos-plan-to-set-up-amazon-like-delivery-for-future-human-settlement-of-the-moon/?noredirect=on&amp;utm_term=.991fd10ff048
https://www.washingtonpost.com/news/the-switch/wp/2017/03/02/an-exclusive-look-at-jeff-bezos-plan-to-set-up-amazon-like-delivery-for-future-human-settlement-of-the-moon/?noredirect=on&amp;utm_term=.991fd10ff048
https://www.washingtonpost.com/news/the-switch/wp/2017/03/02/an-exclusive-look-at-jeff-bezos-plan-to-set-up-amazon-like-delivery-for-future-human-settlement-of-the-moon/?noredirect=on&amp;utm_term=.991fd10ff048
https://www.washingtonpost.com/news/the-switch/wp/2017/03/02/an-exclusive-look-at-jeff-bezos-plan-to-set-up-amazon-like-delivery-for-future-human-settlement-of-the-moon/?noredirect=on&amp;utm_term=.991fd10ff048
https://www.washingtonpost.com/news/the-switch/wp/2017/03/02/an-exclusive-look-at-jeff-bezos-plan-to-set-up-amazon-like-delivery-for-future-human-settlement-of-the-moon/?noredirect=on&amp;utm_term=.991fd10ff048
https://www.washingtonpost.com/news/the-switch/wp/2017/03/02/an-exclusive-look-at-jeff-bezos-plan-to-set-up-amazon-like-delivery-for-future-human-settlement-of-the-moon/?noredirect=on&amp;utm_term=.991fd10ff048
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref10
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref10
http://www.planetary.org/blogs/casey-dreier/2019/can-nasa-land-humans-by-2024.html
http://www.planetary.org/blogs/casey-dreier/2019/can-nasa-land-humans-by-2024.html
http://www.planetary.org/blogs/casey-dreier/2019/can-nasa-land-humans-by-2024.html
http://www.esa.int/About_Us/Ministerial_Council_2016/What_is_space_4.0
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref13
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref13
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref13
https://spacenews.com/spacex-no-longer-planning-crewed-missions-on-falcon-heavy/
https://spacenews.com/spacex-no-longer-planning-crewed-missions-on-falcon-heavy/
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref15
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref15
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref15
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref15
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref16
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref16
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref16
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref16
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref17
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref17
https://gbtimes.com/living-on-the-moon-a-chinese-conceptual-lunar-base
https://gbtimes.com/living-on-the-moon-a-chinese-conceptual-lunar-base
http://www.planetary.org/blogs/guest-blogs/2019/whats-next-for-china.html
http://www.planetary.org/blogs/guest-blogs/2019/whats-next-for-china.html
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref20
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref20
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref20
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref20
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref21
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref21
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref21
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref22
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref22
https://www.space.com/38310-elon-musk-moon-base-mars-city-images.html
https://www.space.com/38310-elon-musk-moon-base-mars-city-images.html
https://www.nasa.gov/feature/nasa-unveils-sustainable-campaign-to-return-to-moon-on-to-mars
https://www.nasa.gov/feature/nasa-unveils-sustainable-campaign-to-return-to-moon-on-to-mars
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref25
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref25
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref25
https://www.scientificamerican.com/article/how-a-new-orbital-moon-station-could-take-us-to-mars-and-beyond/
https://www.scientificamerican.com/article/how-a-new-orbital-moon-station-could-take-us-to-mars-and-beyond/
https://www.scientificamerican.com/article/how-a-new-orbital-moon-station-could-take-us-to-mars-and-beyond/
https://www.rt.com/news/338092-russia-angara-moon-roscosmos/
https://www.rt.com/news/338092-russia-angara-moon-roscosmos/
http://www.spacex.com/news/2017/02/27/spacex-send-privately-crewed-dragon-spacecraft-beyond-moon-next-year
http://www.spacex.com/news/2017/02/27/spacex-send-privately-crewed-dragon-spacecraft-beyond-moon-next-year
http://www.spacex.com/news/2017/02/27/spacex-send-privately-crewed-dragon-spacecraft-beyond-moon-next-year
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref29
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref29
https://www.whitehouse.gov/presidential-actions/presidential-memorandum-reinvigorating-americas-human-space-exploration-program/
https://www.whitehouse.gov/presidential-actions/presidential-memorandum-reinvigorating-americas-human-space-exploration-program/
https://www.whitehouse.gov/presidential-actions/presidential-memorandum-reinvigorating-americas-human-space-exploration-program/
https://www.space.com/new-space-race-moon-mike-pence-says.html
https://www.space.com/new-space-race-moon-mike-pence-says.html
http://blogs.esa.int/janwoerner/2016/11/23/moon-village/
http://blogs.esa.int/janwoerner/2016/11/23/moon-village/
https://www.popularmechanics.com/space/moon-mars/news/a28304/russia-nasa-cis-lunar/
https://www.popularmechanics.com/space/moon-mars/news/a28304/russia-nasa-cis-lunar/
http://www.dailymail.co.uk/sciencetech/article-3653942/Russia-s-plan-conquer-moon-Nation-send-12-cosmonauts-lunar-surface-ahead-creating-permanent-base-2030.html
http://www.dailymail.co.uk/sciencetech/article-3653942/Russia-s-plan-conquer-moon-Nation-send-12-cosmonauts-lunar-surface-ahead-creating-permanent-base-2030.html
http://www.dailymail.co.uk/sciencetech/article-3653942/Russia-s-plan-conquer-moon-Nation-send-12-cosmonauts-lunar-surface-ahead-creating-permanent-base-2030.html
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref35
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref35
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref35
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref35
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref35
http://cospar2016.tubitak.gov.tr/en/
http://cospar2016.tubitak.gov.tr/en/
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref37
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref37
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref37
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref37
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref37
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref38
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref38
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref38
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref38
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref39
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref39
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref40
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref40
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref40
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref41
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref41
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref41
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref41
http://refhub.elsevier.com/S0265-9646(18)30090-0/sref41

	The Moon Village and Space 4.0: The ‘Open Concept’ as a New Way of Doing Space?
	1. The new race to the Moon
	1.1. Moon or Mars?
	1.2. Traditional space actors’ lunar plans
	1.3. Private actors

	2. Europe's lunar plans: the Moon Village
	2.1. Understanding Jan Wörner's lunar dreams
	2.2. The Moon Café

	3. Feasibility of the Moon Village
	4. Conclusion
	Acknowledgements
	References


