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1. Logistics 

First of all it is necessary to specify the place where the lunar village will be installed. It 
has been thought of an area close to the so-called Sea of Tranquility because 
orographic conditions make possible landings and takeoffs from the lunar surface 
viable, as well as possible lunar trips that may arise in upcoming missions. 

Apart from the benefits previously described, it is worth highlighting the composition 
of the soil in this area, the so-called “Mooncrete”. This discovery was made by Larry A. 
Beyer of the University of Pittsburgh in 1985, which mentions the possibility of creating 
a material with similar characteristics to cement, but with lunar soil materials. Here are 
some of the present properties: 

 

Mooncrete Properties 

Compression stress 39-75.7 N/mm2 

Young’s modulus 21.4 kN/m2 

Density 2.6 g/cm3 

Temperature coefficient 5.4 x 10-6 K-1 



 

Once it has been detailed where the lunar town is going to be installed, it is convenient 
to define what the pillars on which the lunar villa's habitability is going to be supported 
will be. Apart from directing the efforts of the entire team, the following Gantt Chart 
limits what is and is not included in NASA's mission 5. 

 
 

Next, we will detail what structure the future lunar village will have, it will consist of a 
central module which interconnects each of the secondary modules as shown in the 
following image. The central module will be used for vital units such as 
telecommunications, rescue center or meeting rooms, while auxiliary or secondary 
modules are enabled for rest rooms or bedrooms. This connection through corridors is 
due to the fact of facilitating the interconnection between the modules and 
consequently of the human beings. 

 

 
 
These modules must have certain constructive characteristics in a way that allows, 
from an energy point of view, to provide the inhabitants with certain supplies by 
implementing two types of photovoltaic collectors; some of small dimensions installed 
on the walls of the different modules and a larger one installed on their roofs, thus 
achieving maximum exploitation of the incident solar radiation. The resources that are 
intended to be obtained from this system are the following: 

- Sanitary Hot Water that allows to have water at high temperature that serves 
both to boil food, hygiene work of the inhabitants as well as the electrical 



 

generation of the resulting steam. It should be noted that being in a different 
atmosphere from the earth, which means a low pressure, the boiling point of 
water decreases significantly. 

- Central Heating System that provides the lunar village with a comfort 
temperature for human habitability, by installing radiators along the ground. 

All this detailed above would not be possible without the creation of an atmosphere 
that made human life possible without the need to equip a space suit. So in a long - 
term we rely on the creation of a biosphere as detailed by Jane Poynter in the 90s where 
she proposed the creation of a sealed artificial world. An image is attached below an 
experiment performed on Earth. 

1.2 Moon Village  

The first humans to walk on the Moon would be stepping into a harsh environment. No 
atmosphere would protect humans from solar radiation, no magnetic field will shield 
them from cosmic rays. Lack of water and oxygen doesn’t help either.  
 
The moon village will be expanding as more humans live there, starting from the first 
team of 20 people they would live inside a temporary shelter. 
 

 Temporary Zone 
With flexible life-support structure from the landing platform that recycles water 
, air and water. It will house the tasks that astronauts perform to assemble 
further shelters for the village. 

 
 Long-term village 

Shipping resources to the Moon is expensive, 3D printing mooncrete structures 
with robots could reduce the risks, and costs of building the lunar village. Also, 
the idea of a an algae ecosystem would be of great interest at this point. As 
obtaining oxygen from the water is very difficult and expensive, it would be better 
to get it through algae and microalgae plantations, which produce oxygen and 
absorb CO2. 
We want to create an ecosystem of algae and microalgae. Some of them will be 
aimed for the synthesis of O2 some others will be used as food. We could even 
make a transgenic of the two in order to accomplish both purposes at the same 
time. 

We chose algae because they can also have other purposes such as fuel or even 
to recycle solid waste. 
 

1.2 Team 

The first team to inhabit the moon should have an optimum size of 20 humans, with 
enough diversity of set of skills to deal with any emergent condition there, a physician, 
a builder/engineer/architect, a scientist and a doctor are needed for sure. Artemis 
missions also believes in equality, that’s why we are planning the first colony to have a 
50/50 proportion between men and women.   
 



 

AR and VR will change every aspect of our life, also it will disrupt space exploration, 
creating an immersive experience that could make available the space exploration for 
everyone, like if you were actually being part of this space adventure.  
 
There are several limits which directly affect Artemis 5 project. Let’s have a look at 
them in the following table: 
 

Limitations to Space 
Exploration 

Explanation 

A. Capital Space Exploration used to be only affordable for big countries 
such as the US and the USSR, now entrepreneurs and private 
companies are enabling space exploration 10x cheaper and 
available for anyone creating extraterrestrial industries 

B. Technology Private space explorers are developing cutting edge 
technologies 

C. Risks These players, entrepreneurs, private companies and 
individuals are much more risk takers than the government  
 

D. Sustainable 
Resources in Moon 

On the moon we have access to O2, H2 for fuel. Other 
accessible minerals are Al and Ni for instance. 
This materials will enable to construct lunar villages on the 
moon using exclusively lunar materials 
 

E. Living in Space Humans will need to adapt to endure on the moon, our bodies 
have physiologically evolved to adapt to the Earth's 
environment, but the moon is a much harsher environment: 
low gravity, extreme temperatures +-150 ºC, extreme 
radiation, asteroid impacts, O2 scarcity. 
Human nature is to adapt to changes and new environments 
so we strongly believe in the capacity of humans to turn the 
unlivable environment that the moon has to offer into a place 
where life can prosper. In order to do so, we will have to 
terraform the moon, using lunar regolith as shielding enclose 
habitat, providing atmosphere, radiation, exterior shielding, 
extracting ice from the lunar soil and transform it into 
breathable oxygen and drinking water, etc. 

F. 3D Printing Assuming the availability of an advanced 3D Printer that 
could 3D print in any material. Currently 3D Printers 
technologies can print in more than 300 different materials: 
plastic, titanium, glass, rubbers, cloth, food, shelter... 
We could 3D Print anything necessary to survive, live and 
move on the moon. 



 

 

 
Finally the situation will be analyzed using the following SWOT (strength, weakness, 
opportunities and threats): 
 

Strength 
Know-How. 
Practically No budget limit. 
High interest. 
Increasing Demands. 
Astronauts and NASA experts 
motivated. and willing to achieve the 
project.  
Very likely scientific advances.  

Weakness 
High cost  
High risk  
Large hazard 
Moon’s H2 is limited  
 

Opportunities 
Start from scratch 
Rethink everything 
Think different 
Think big 
Advancements in science and 
technology 

Threats 
Low quality 
Miscalculations 
Hazards: radiation, gravitation, long time,  
Lack of resources 

 

Additionally to all this, we consider that it was appropriate to explain in detail the idea 
of VR we have mentioned before as it is directly related with the recreation of a 
simplified model of Artemis 5 mission, the lunar village and showing the scientific 
advancements put into practice in the moon. 

The ideal thing would be that NASA created a VR hardware and one or several 
softwares. Partnerships with technological companies will also work to facilitate the 
process of building the VR headset, the hand controllers and the application(s).  

The hardware of this VR set will be composed of a headset and two controllers which 
should replicate a pair of hands. All these three together will make possible a close and 
real interaction with the simulated space adventure. The two controllers will allow to 
grab objects, open doors, turn on and off switches or even walk your way through Orion 
or the moon village. The VR headset will be the element that allows visualizing 
everything. The three elements of the hardware must be of the finest quality in order to 
replicate to the smallest detail a real experience and emulate human movements in a 
natural way.  

It is also worth noticing that it may be useful to develop three different apps for each 
of the aims explained below. Now that the framework of the hardware/software is clear, 



 

let’s explore how VR technology can be useful in Artemis 5 and future missions. The 
reason underneath this VR idea is to raise awareness within people on earth about 
human establishment at the moon and allow all kinds of people -from children to adults- 
to get swept up in the excitement of this space adventure. In order to do so, we believe 
VR technology could be used for three different purposes:  

1.3 Recreate a simplified model of Artemis 5 mission.  

This implies to recreate an experience with Orion spacecraft and the gateway. Orion is 
the spacecraft that will take astronauts from earth to the gateway and from there to the 
moon. It will take off from earth with the propulsion of the SLS rocket and travel through 
space for days until it gets to the gateway. From there, Orion will drive astronauts to 
the lunar surface where they will make expeditions. In our opinion, the VR experience 
should simulate:  

First, the moment when an astronaut gets into Orion on Earth and the take off. At this 
moment, the person using the VR system should be seeing the inside of the spacecraft 
and at the same time should be aware of the take off that is about to happen -listening 
to intra radio communication-. 

Second, the moment when the SLS and Orion reaches the earth orbit and starts the 
space trip. In space SLS liberates the two boosters which will fall into the Ocean, the 
panels enclosing Orion are detached and eventually Orion starts its way to the moon 
autonomously. In our opinion, recreate all this process via VR is very complex and most 
people can get lost in details, so we believe the easiest and best way to make people 
immerse into this part of the experience is to create a scenario where Orion is already 
in space and about to get attached to the gateway. In real life Orion takes days to get 
to the gateway but we believe that creating a VR experience not lasting more than 10-
15 minutes before the attachment of Orion to the gateway is enough. 

At this point, the VR user should be able to look around Orion, its cabin, play a bit with 
the exercise equipment available at Orion, see the galley, the bathroom and experience 
space through the spacecraft’s windows. Once all this is done, the user will experience 
the attachment of Orion to the gateway. 

The third VR experience is the gateway itself. According to Erin Mahoney (2018) -an 
official editor of NASA website- the gateway is: 

“A temporary home and office for astronauts, just about a five-day, 250,000-mile 
commute from Earth. The Gateway will have living quarters, laboratories for science 
and research, docking ports (like doors) for visiting spacecraft, and more. It will provide 
NASA and its partners access to more of the lunar surface than ever before, supporting 
both human and robotic missions. The Gateway will be our home base for astronaut 
expeditions on the Moon. Its interior is about the size of a studio apartment” 

The idea is, as we proposed for Orion, to create a scenario where VR can show the 
gateway from the inside. People using this VR system will be able to walk around the 
gateway, have a look at the rooms and laboratories with current scientific experiments. 
Also, as the size of the gateway is not large, it shouldn’t be hard to digitalize the model 



 

and make it available for a VR system. The idea is to experience astronauts life at the 
gateway. 

1.4. Virtually recreate the lunar village, with all its modules and functionalities and 
simulation of a walk at the Sea of Tranquility.  

The next scenario we would like to make available to the public is the lunar village. The 
great thing about recreating this experience is that it is not needed to wait until the 
lunar village is already built but we can create the VR simulation model from the 
previous blueprints, designs and specifications.  

Let’s assume we take the model we suggested in this Artemis 5 mission deliverable. As 
it has been previously explained, it consists of a central module -used for vital units 
such as telecommunications, rescue center or meeting rooms- interconnected to 
secondary modules -rest rooms or bedrooms-. Secondary modules are connected 
among each other and to the main module through corridors. The VR experience should 
recreate all this. A good idea is to start in the central module where the user will be able 
to have a look at the telecommunications panels, rescue center and meeting rooms. 
From there, the user will be able to walk through all the corridors, where it will be 
possible to turn on/off the lights, open/close doors and have access to the rest rooms 
in the secondary modules. 

In our opinion, and for the mere purpose of making the VR more realistic, it should be 
convenient when designing the lunar village 3D recreation to place windows within the 
lunar village with different orientations, so that the user is able to experience at least 
four different perspectives of the Sea of Tranquility from inside the lunar village. 

At this point, some people may wonder: “Why not having a look at the lunar surface 
itself with a VR system?” This question has already been addressed by ESA and a small 
company of recent creation called Lunar VR. On the one hand, ESA has created a 
futuristic scenario where the VR user is in a spacesuit and experiences the outside of 
a lunar village, with a clear vision of our planet. On the other hand, Lunar VR, a company 
belonging to SpaceApss (a NASA incubator innovation program) has already simulated 
three VR scenarios: a solar eclipse seen from the moon, an interactive Apollo 11 landing 
site and a visualization of orbiting the moon with the LRO satellite. 

Therefore, we strongly believe that NASA could team up with either of the two in order 
to simulate moon walks along the Sea of Tranquility or whatever the place the lunar 
village is eventually placed. In fact, the partnership between ESA and NASA has already 
been created at the beginning of this year, when David Parker -ESA Director of Human 
and Robotic Exploration- and Thomas Zurbuchen - 

Associate Administrator for NASA’s Science Mission Directorate- signed a Statement 
of Intent to coordinate joint science research about the Moon and identify opportunities 
for lunar mission cooperation. 

Show technological and scientific advances put into practice in the moon and make it 
available to all kinds of public such as how robots take ice out of the moon subsurface, 
how the microalgae produce the necessary oxygen to breath in the lunar village or how 



 

3D printers make mooncrete blocs and robot builders assemble them to build the 
structure of the lunar village. 

In the following chart, we have summarized the set of advantages and disadvantages 
of using VR for the purposes explained above: 

 
Of course, we are aware these ideas have disadvantages: 

 It is virtual reality, so it will never be a 100% real experience. In this sense it is 
limiting and that is why we believe that we should expose a *Warning* signal 
when the device is started warning about it. That is, the scenarios explained 
before may vary in relation to the VR experience that the glasses give. 

 They may not be devices suitable for people with disabilities: people with 
reduced visibility or with epileptic symptoms. 

 And many more! 

But they have also advantages: 

 It is relatively cheap. There are VR glasses already available ranging from $ 100 
to   $ 500. 

 It promotes circular economy: the same glasses can be used  by hundreds of 
people. 

 We can use the images of Orion, the Gateway or even the real designs and the 
lunar surface that we have available, mold them through an app and create a 
great and very realistic VR experience that transports the subject in a few 
seconds to the lunar environment 

 It allows us to learn at a fast pace about space and Artemis missions. 
 It can reach all types of audiences: from children to adults, people with or 

without technical knowledge. 
 It is feasible because it is technology that already exists.  
 And many more! 

 
2. Engineering. 
 
Mooncrete is the basis of the lunar village structure. The general idea is to use 3D 
printers to build the mooncrete blocs that will be part of the lunar village walls.  
As it has been previously pointed out, mooncrete has similar properties to the ones 
found in regular cement. Also, if it is wanted to empower the durability and endurance 
of this material, it is possible to combine it with Aluminium or any similar element. This 
alloy could also be useful to build the beams or reinforce specific parts of the structure 
highly exposed to tensile or flexural stress.  
 
Also, we believe that the building process of the lunar village can be notoriously eased 
by taking what we have decided to call “robot builders” to the moon, which will be the 
ones in charge of building the village structure instead of humans. These robots can be 
remotely controlled by astronauts or engineers from earth or any other place in space 
such as the Orion spacecraft. 



 

 
Moreover, we have designed a space shuttle which will make possible not only the 
transport of people to the moon but will also allow the shipment of the machinery to 
elaborate mooncrete, 3D printers and robot builders. 
 
The internal structure of the space shuttle is divided into: 
 

• Primary structure: Structure responsible for supporting the main 
mechanical solicitation of the aircraft. 

 
• Secondary structure: structure with less structural responsibility but 

necessary for the proper functioning of the aircraft. 
 
As for the primary structure, it is composed of a fuselage, two wings and a vertical 
stabilizer. It should be noted that the wings will be the function of the horizontal 
stabilizer present in the vast majority of commercial aircraft. 
 
Regarding the secondary structure, it is formed by the traps where the landing gear is 
housed, the bailey fairing as well as the steering wheels of the VTP and the wings. 
 
It should be noted that since the cadence of this aircraft will be very low and the cost 
of sending extra Kg is considerable, it is decided to bet on high performance materials 
at the cost of a high cost of raw material and manufacturing. 
 
First, a small analysis will be carried out on how the configuration of the main elements 
of the aircraft will be: 
 

 The fuselage will be composed of skin as thin as possible in order to reduce the 
weight of the structure. In addition, a series of stiffeners will be placed, called 
frames that will prevent buckling of the structure. These elements run along the 
perimeter of the fuselage and are distributed equally throughout the entire 
structure. These stiffeners will be partially perforated in order to reduce the total 
weight. It is committed to a skin made of ultra-high elastic modulus carbon fiber 
together with stiffeners made of Al or Ti alloy. Since Al is corroded by contact 
with Carbon fiber (galvanic corrosion), it is decided to place fiberglass patterns 
in the contact areas between both materials. It will also be necessary to place a 
pressure bulkhead between the area where the pilots are going to be and the area 
where the necessary cargo is to be transported. This will be made of carbon fiber, 
but made using RTM due to the complexity of the morphology, while the skin of 
the fuselage is made using FP. 

 
 As for the VTP, it will have three main elements: the leading edge, the torsion box 

and the elevators. The first element of these has the function of protecting the 
torsion box, responsible for the mechanical solicitation to which the stabilizer 
will be subjected. As for the elevator, it has the function of directing the ship. The 
leading edge is designed with a multi-rib morphology, coinciding with those of 
the torsion box to increase the strength of the structure. On the other hand, it 
should be noted that the base skin of this element is going to be Carbon Fiber in 



 

which a graphene network responsible for the elimination of ice that can form 
during the journey is printed by photolithography. As for the torsion box, as well 
as the fuselage, it is formed by a base skin of small thickness, reinforced with 
stiffeners, denominator stringers and T-shaped. In addition, a series of ribs are 
distributed evenly along the structure in horizontal position, riveted around its 
perimeter to reduce the tangential loads that occur. Finally, there are the 
stringers, which are riveted to the Spar Caps, located on the skin and responsible 
for supporting the main load of the structure. Finally, the elevators will be formed 
by sandwich structures with a core formed by Nomex or Kevlar and Carbon Fiber 
coatings. As a result we obtain a light structure, capable of withstanding a great 
mechanical solicitation and with a known manufacturing methodology. 

 
 As for the wings, they have a structure similar to that of the VTP, with a torsion 

box, leading edge and elevators. 
 
Going deeper into the materials, these are going to be mainly ultra-high elastic modulus 
Carbon Fiber manufactured from the Pitch precursor. Within this group, it is decided to 
use the M55J or M60 fiber due to its high specific strength and stiffness, in addition to 
its resistance to corrosion and fatigue. On the other hand, it is also worth noting its 
conductivity, both electrical and thermal, reasonable for its application, its coefficient 
of thermal expansion and the ability to produce complex shapes, all with low density 
compared to other materials. As for metallic materials, they also offer a good 
combination of properties that make them selected for this specific application. As a 
result, there are materials that combine high performance and low weight at the cost 
of having high production costs. 
 
It is necessary to paint the structure due to UV radiation, since the composite material 
is degraded by prolonged exposure to this type of radiation. The reason lies in the 
polymeric material that is contained in the matrix. 
 
 
Here is a 3D design of the space shuttle we have in mind: 
 

 



 

 

3. Team Coordination 
 
In our opinion, ideas are important but the way the work is organized is key as well. That 
is why we have created an flow chart which represents the big picture of all the key 
units needed to put this Artemis 5 mission into practice. First, the flow charts are 
displayed, followed by a clear explanation of all its parts:   
 

 

 
 

Project Management is the part of the organization in charge of coordinating the 
different departments and being in contact with the rest of the Artemis missions in 
order to have information permanently updated. We believe there are six core units or 
departments which will affect the success of Artemis 5 mission. 
 
 

 



 

1. Human resources. It is in charge of managing resources as employees, needed 
training, contracts, salaries, etc. It has three sub departments: 

 
 Talent acquisition: refers to the anticipation of required human capital for an 

organization and planning to meet those needs.  
 HR labor & employee relations: operates as a nexus between staff and 

management. 
 Learning and development: aims to improve group and individual performance 

by increasing and honing skills and knowledge.  
 

2. Engineering. It is the part of the organization in charge of every aspect related 
to the design, manufacture and technical aspects of Artemis 5 mission: 

 
 Design: it designs the technology needed to accomplish every mission steps 

(development, spacecraft prototype and Moon station)  
 Manufacturing: this part of the organization manufactures every machine or 

installation designed by Design office. 
 Technical Office: It is responsible for all the technical aspects surrounding the 

mission in terms of quality, environment, different technologies and feedback 
from subsequent missions. o Marketing and Sales: it is responsible of every 
national and international communication and relationship issues. 

 Communications: it is referred to national relations, international and 
interagency relations. 

 
3. Marketing: it is responsible for communicating the importance of Artemis 5 mission 
to the world, in a national and international scope: 
 

 Communications must flow both within NASA and from NASA to the world.  
 International and Interagency Relations: international relations 

 

 

 
 
4. Operations. This department is of great importance because it is the glue connecting 
all different parts of the mission. It is possible to differentiate three parts in which 
operations have a great influence: 
 

 Space Mission: launching and landing of the spacecraft.  



 

 Safety and Mission Assurance: it involves ensuring the security in every step of 
the mission.  

 Human Exploration and Operations Mission: operations in the moon surface. 
 
5. Finance.  It involves all money related matters  management of the mission. 
 

 External Sponsors: the finance department is in charge of finding sponsors all 
over the place and private sources of finance. An interesting way of 
accomplishing this is advertising brand through Artemis 5 program. Moreover, 
it could be interesting, as a way of adding monetary value to the Artemis 5 
mission budget, to find other ways of financing the mission via business angels 
or through public/private investment banking loans. 

 Procurement: all purchases and expenses needed for the mission have to be 
reflected on Artemis 5 budget This is a way of projecting future expenses over 
time and make sure the budget is adequate.  

 Treasury: the liquidity of the mission is in hand of treasury. Treasurers make 
sure all the money management is done in an ethical manner as well as 
controlling all the cash-in/cash-out movements.  
 

6. Legal and compliance is responsible for ensuring compliance with all regulations 
regarding space laws.  
 

 Fiscal: fiscal regulations are also a matter to take into account. Salaries, 
Artemis 5 monetary benefits have associated a fiscal cost which is identified as 
taxes. It is important to have people in the team who are familiar with taxes 
declarations. 

 Legal Audit: it is needed to measure the adequacy of Artemis 5 actions and 
plans to current legal regulations. Since Artemis missions clearly have an 
international impact, the fiscal and legal audit team need to ensure both 
national (US) and international regulations are not violated.  

 

4. Environment 
 
It is hard to assess the environmental impact of future human establishment in the 
moon. The main reason for this lies on the fact that the moon has not got any kind of 
fauna, flora, liquid water or even a regular type of soil. That is why we have decided to 
project the future impact of human colonization on the moon for mainly two reasons: 
first, in order to avoid all the results being  “0” in the environmental study and second, 
because as it has previously been pointed out, the moon lacks of any type of 
“environment” as we usually know it. 
 
For these reasons, we have conducted a hypothetical and futuristic strategic 
environmental assessment, in which, the main factors of study are: soil, water, air, flora 
and fauna.  
 
In consequence, means used by humans to create life as for instance machines, mining 
activity or algae and microalgae plantations and the creation of infrastructures will 



 

surely have a direct impact in each of the factors. In the table below, it has been made 
a quantitative study of that impact using a standard model and then, a qualitative 
explanation about why that impact in each factor and what exactly generates it. Finally, 
a graphic shows an average result of the environmental impact per group (soil, water, 
air, fauna and flora). 
 

 

Soil Quality, erosion and geomorphology: 
 
Regarding soil, the Artemis Missions will have several impacts in moon soil due to 
human activity. The main impact will come essentially from: mining process so as to 
obtain mineral resources like silicon and mooncrete and from the activities related to 
the development of living and transportation infrastructures such as the lunar village 
and roads or tunnels. One of the most critical feature in line with this topic will be the 
tunnel which is expected to cross the moon under the surface. Taking this into account, 
Erosion and Geomorphology are the top impacts of the Artemis mission 5 regarding 
Soil EAI. 
 
Subsurface water: 
 
It is not applicable yet as it is not known whether there is subsurface water in moon or 
not. In the hypothetical event that liquid  water is found in the moon, we believe it should 



 

be canalized and distributed by all its surface. Only under these conditions, we could 
make a "water quality" study.  
 
Water quality:  
 
Water could be a very useful resource for future expeditions to explore and even stay 
on the Moon. In this assessment we assume that in the medium term, means are 
developed to exploit the water and try to get safe drinking water. Specifically, it is 
proposed to defrost the water from the moon’s poles for its use. The general idea to get 
water in the moon is through the ice hidden in the poles. It is needed to extract it, turn 
it into liquid state and purify it. Therefore, the quality of the water available at the moon 
will directly depend on the quality of the water purification process. 
 
Air quality:  
 
The atmosphere of the moon is composed of infinitesimal quantities of air, compared 
to the atmosphere of the earth. In fact, we could say that the moon has an insignificant 
atmosphere due to its low gravity, unable to retain gas molecules on its surface. 
 
However, if the moon's water is exploited, it can generate a synergy in relation to this 
aspect due to the fact that the water could be used as drinking water or even become 
hydrogen and oxygen, thus creating an atmosphere on the moon. However, obtaining 
oxygen from the water is very difficult and expensive, so it would be better to get it 
through algae and microalgae plantations, which produce oxygen and absorb CO2. 
 
Therefore, assuming then that a small atmosphere is created, we analyse "air quality", 
although the amount of air at the beginning will probably be very small, so we assume 
that in the short term, the intensity of the impact in the air will be low -the analysis of 
the impact is made for the short term as we consider that for creating an atmosphere 
on the moon a long time is needed. 
 
Finally, it is also worth mentioning that the use of machines to exploit resources and 
create infrastructure will have a negative impact on air quality. 
 
On the contrary, humans will indeed cause a direct impact on the moon because we are 
going to change the moon in a relatively drastic way in order to make it fit to live in. 
 
Here it is an image that perfectly summarizes the quantitative impact of this futuristic 
environmental study: 

 

 

 

 

 



 

5. Culture And Education 

When speaking about the settlement in the moon, Culture and Education are issues 
that can’t be taken for granted. In our opinion, there are two kinds of knowledge: 

1. Functional knowledge: the new colony of inhabitants of the moon must possess 
what we have decided to describe as functional knowledge, that is, all that 
information that may be necessary to allow the full development of life in the 
most similar way to Earth but adapted to the environment and conditions of the 
moon. Therefore, materials and equipment that refer about the maintenance 
and construction of infrastructures, the possible resources found there, their 
treatment and extraction, the treatment of waste, books on agriculture, 
engineering should be in theory transported to the new colony. All this 
knowledge must surely be of public access. 

 

2. Culture and leisure related knowledge: The possibility of playing sports at the 
moon, as it was previously done in Apollo 14 mission when astronauts played 
golf in the lunar surface, is also worth mentioning. This can be done through the 
implementation of some sports facilities or recreating the experience of playing 
a certain sport with virtual reality. Moreover, the creation of common spaces for 
recreation, as well as spaces for intimacy are important: they reduce the feeling 
of confinement and can help with problems of coexistence or acclimatization. 
Climbing, hiking and caving in areas already explored can also be a form of 
leisure and tourism promotion to finance the Artemis expeditions. 

  

There are two questions still to be answered: where to store this knowledge and ways 
of implementing it in an innovative way. 

As for the first question, we strongly believe that the process of digitalisation of all this 
knowledge can be put into practice through either an Internet network -similar to the 
one we have on earth- or alternatively with a server to which all the areas of the lunar 
village must have access. Due to the limited extension of this paper, it is hard to explain 
in further detail how we believe these both ideas could be implemented and be a great 
option for knowledge storage. Despite this we decided it was still a must for us to at 
least list them. 

Regarding the implementation of formal and culture and leisure knowledge we believe 
virtual reality is key because it is clearly a very useful way in the expansion of 
knowledge, since it allows its access in a more immersive way. Let’s have a closer and 
deeper look to how VR systems can be useful in the colonization of the moon and 
knowledge expansion. 

 

 



 

6. Finance 

In the following table, we present the predicted expenses of Artemis 5 mission. The 
figures could vary. This is just an approximation: 

 
 
7. Authors 

 Javier Ortega Páez  
 Luis Azaña Caro (Speaker) 
 Manuel Alejandro Berraquero Blanco (Speaker) 
 Miriam Jiménez Jerez 

 

8. References 

 https://www.nasa.gov/mission_pages/apollo/missions/apollo11.html 
 https://www.nasa.gov/exploration/systems/sls/index.html 
 https://www.physicsforums.com/threads/the-link-between-a-horses-arse-and-

the-space-shuttle.162604/ 
 https://futurism.com/robots-build-lunar-base 
 https://www.mining-technology.com/features/mining-the-moon/ 
 https://www.nbcnews.com/mach/science/how-much-does-space-travel-cost-

ncna919011 
 https://www.scientificamerican.com/article/come-one-come-all-building-a-

moon-village/ 

https://www.nasa.gov/mission_pages/apollo/missions/apollo11.html
https://www.nasa.gov/exploration/systems/sls/index.html
https://www.physicsforums.com/threads/the-link-between-a-horses-arse-and-the-space-shuttle.162604/
https://www.physicsforums.com/threads/the-link-between-a-horses-arse-and-the-space-shuttle.162604/
https://futurism.com/robots-build-lunar-base
https://www.mining-technology.com/features/mining-the-moon/
https://www.nbcnews.com/mach/science/how-much-does-space-travel-cost-ncna919011
https://www.nbcnews.com/mach/science/how-much-does-space-travel-cost-ncna919011
https://www.scientificamerican.com/article/come-one-come-all-building-a-moon-village/
https://www.scientificamerican.com/article/come-one-come-all-building-a-moon-village/


 

 https://mashable.com/feature/moon-future-apollo-11-landing-
anniversary/?europe=true&utm_campaign=mash-com-tw-main-
link&utm_content=science&utm_source=social&utm_medium=twitter 

 http://coewww.rutgers.edu/~benaroya/publications/Ruess%20et%20al%20AS
CE%20JAE.pdf 

 https://www.rocketbuilder.com/start/configure 
 https://www.theverge.com/2019/7/18/18629403/nasa-artemis-moon-

program-funds-hardware-apollo-11-anniversary 
 https://www.engadget.com/2019/07/19/nasa-artemis-explainer-apollo-

missions/?guccounter=1&guce_referrer=aHR0cHM6Ly93d3cuZ29vZ2xlLmNvb
S8&guce_referrer_sig=AQAAAFc2mh3abH7z5jNT-
fAo7affqI0urTQgmsnublo6gJPSn3R5vOrFJHRksnWAECMiAnkz0PqlY0D_r5juY
bGFeWXPmdiqYo7zbK6J-cK6dHa2u6fe7vpkOkxvVtK0YjA-Aux0B-
qM_90VeTA7wUYudGnPGoQESLOCrfzTHVl3BMK6 

 https://www.space.com/orion-capsule-artemis-1-finished-photo.html 
 https://2018.spaceappschallenge.org/challenges/universe-beauty-and-

wonder/virtual-space-exploration/teams/olik/project 
  https://www.nasa.gov/feature/orion-windows-provide-new-outlook-for-

spacecraft-s-future 
 https://www.nasa.gov/feature/questions-nasas-new-spaceship) 
 http://www.spacerobotics.eu/esas-moon-village-concept-in-vr/ 
 https://www.esa.int/Our_Activities/Human_and_Robotic_Exploration/Explorati

on/ESA_and_NASA_to_team_up_on_lunar_science 
 

9. Acknowledgements  

We want to thank all students who have participated in the learning activity and all of 
FUE’s partner companies that host the students whose ideas were selected 

 Airbus Defense and Space 
 American Express Europe, S.A 
 BEAM Suntory Spain, S.L. 
 Canal de Isabel II, S.A. 
 Costa Crociere SPA Sucursal En España 
 Empresa Nacional de Innovacion S.A. (ENISA) 
 Endesa S.A 
 Huawei Technologies España S.L. 
 Mercedes-Benz España, S.A.U. 
 Oracle Ibérica, S.R.L 
 Redsys Servicios de Procesamiento 

 

Los planes de misión ARTEMIS diseñados por los estudiantes de la FUE son el resultado de una iniciativa 
educativa mucho más amplia y con un gran reto fijado: Conseguir desarrollar una acción educativa capaz 
de encajar diferentes conocimientos científico-técnicos y sociales en torno a la colonización lunar como 
primera parada camino a Marte. Somos conscientes que, para tratar este tema de manera rigurosa, se 
requiere un alto nivel de especialización. Partiendo de esta premisa, con los planes de misión presentados 
aquí, los estudiantes comparten estas ideas con la ilusión de poder servir de inspiración a los partícipes 
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reales del programa ARTEMIS (expertos, equipos, empresas etc.) Sabemos que queda trabajo por hacer... 
Si desde una visión de experto puede ayudarnos a alcanzar nuestro objetivo final, por favor, no dude en 
contarnos su opinión en academicteam@gaianext.com  

Puede contribuir a expandir este conocimiento liberado bajo licencia “Creative Commons Attribution” 
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