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Introduction

Human evolution is staggering. As a leading 
species, we are defined by a few compelling 
moments in our meaningful journey. Among 
these are the Invention of the Plow, the 
Wheel, the Alphabet, the Combustion En-
gine, the Industrial Revolution,  the Aircraft, 
the Computer and the Internet and, not lastly, 
conquering the Moon. These are huge leaps in 
our accelerated ascension, and we feel like hu-
manity’s next big step will be once again ‘to-
wards the stars’. 
Until now, we have only got so far to spending a little more 
than a year above the surface of our Earth, but on the close or-
bits, not too far away. We didn’t even manage to inhabit The Moon 
for a single day. Outside of our planet’s boundaries our bodies and our 
minds don’t work the same, the way they developed to for millions of 
years. Space is an austere place, incredibly lonely and far away from 
home, where our natural senses alone are of no use. 
With all this in mind, we propose that humanity should reach once 
again beyond blue skies, and build, above its past achievements, a 
link from Earth to eternity.
It wouldn’t be just a scanty elongation of our vast, prepos-
terous family. The Settlement would foretell something 
much bigger, the dawn of a new era, the beginning of 
our ruling further than the boundaries of Earth. It 
is a phenomenon of legendary proportions, a 
link between two worlds. We would build 
an Axis Mundi.

(Extract from project Axis Mundi, 2016)
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Life was decent back when I first heard the words ‘space settlement’ spoken on the tel-
ly. It was a mere question whether such a huge structure could sustain itself out-
side our atmosphere and if people could actually live out there without Earth’s 

conditions. We didn’t care much about such distant future concerns. And who could 
possibly want to leave their home here on Earth and stay trapped inside a few hundred 
square meters of rooms and halls, surrounded by the vacuum and uncertainty of space?
 I was living with my family north of Glasgow, in a small old town. Although I grew in Manches-
ter, I had always wanted to live in Scotland. It was the stone churches, the wide, infinite grasslands 
and the cold picturesque lakes that made me dream about spending my life there. I got a degree 
in Electrical Engineering and I got an offer from a company in Glasgow. I worked there for a 
while, until I met Kristie. She was in town for a two months training. When she finished, we went 
north and lived for a year in her small apartment on the first floor of this old stone house, in her 
natal town. Her parents were living cross the street so as soon as we managed to gather a decent 
amount of money, we bought a small house farther from the town centre, on a hill. It had a mag-
nificent view. We would work in town or in the neighbouring towns. At a point it was taking me 
an hour and a half to drive to work. But it was worth it. I couldn’t wait for the weekend to drive 
around and escape in the nature. In three years we had our two children. We had the best life.
 A good six years from then, when the world crisis had begun to show signs, we had to switch town, 
because businesses were going down. It was all about the Space Settlement. The project had been 
approved, and many countries around the world were participating for the fund raise of its initial 
set-up. The amount of money required for the entire project was astronomical. Even with the en-
tire world taking part, it was hard to imagine how an action of this size could be carried through.
 It seemed like NASA and the newly established ISA (International Space Admin-
istration) had agreed for a term to raise the money for a lunar base, where aster-
oids would be guided for resource extraction, if I recall correctly, and the money 
required had been underestimated. Everyone was complaining that it was draining the sig-
natory states of money, and putting the economy to the ground. And it was just for the base. 
 The thing that had made ISA finally decide to run the project was the perfectly func-
tional Skylon 2 aircraft, which used the ultra-efficient SABRE 2 engines. The genius in-
vention had been upgraded to function on less liquid oxygen/hydrogen and could carry 
just as much payload and passengers as a Boeing 747 Dreamlifter. We were lucky that the 
main construction centre of Skylon was in Scotland, close to Glasgow, so I applied for a job 
there and got hired. So we moved back in town. What I saw there was astonishing. Top of 
the line robotic technology and a monster production line. Skylon was indeed genius.
 Largest airports around the world started building new wings especially for the Skylon 2 which 
was already a very profitable business. Apart from the scientific space expeditions, for the ones 
who had the possibilities, leisure trips were available as a tour of the planet at 0 G in a few hours. 
 I could say it was all really astonishing. It felt like the world had just entered a new 
era. And it indeed had. But if things wouldn’t have rushed with the Space Settlement, 
we could have all enjoyed this new beginning without having to endure consequenc-
es. It’s hard to say, though. Some say great things are done with an even greater effort.

(Axis Mundi Chief Engineer)

The Beginning
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 I was one of the first people to 
hear about The Ship. In 2045, about 

6 or 7 years before the initial stages of its 
construction, my boss at the Architecture Bureau 

called me in the conference room, where a gentleman 
in dark-purple suit was waiting, then he left us alone. 

 This man told me that what we would talk was confiden-
tial, so I must remain silent if I want to take part. I had to sign a 

confidentiality declaration. The man said he had been sent by  the 
ISA. After a few experiments done with the new Skylon air-space-

craft they had decided to run a space settlement project that would 
initially be experimental.  Skylon helped to greatly reduce costs.
 ‘We have been watching your projects and their success makes 

you a viable candidate for the job of designing the space settle-
ment.’ He continued. He also pointed out that my degree in aer-
onautical engineering played a crucial role in their choice. At first 
I felt overwhelmed, and when he asked me promptly if I agree to 
be the head architect of this project, I couldn’t pronounce a sin-
gle sound. He said he would give me some time to think and then 
walked promptly towards the door quietly mentioning that I could 
be the first person to do such a job. Just before he closed the door 
behind him, I shouted ‘I accept!’ He contently handed me a piece 
of paper and left. For a few days, I couldn’t believe it was true.
 The next Monday I was signing in at the ISA headquarters. 
Back then ISA was this small new organization with very few pro-
jects running. It only had a main building and another wing in 
construction. A part of the main building was reserved for the 
representatives of Reaction Engines Limited. The company had 
been bought from ISA’s donations from the founding countries.

I had a pilot presentation of my basic ideas regarding a 
space settlement concept. There was no denying, the 

first minute after I started to talk I had the job. Only 
then I realized what work I was committing to. 

(Axis Mundi Chief Architect)

I had been working in architecture for more than 15 years. 
None of my projects had been, should I say, too earthly. That’s 
why I had so much trouble getting approvals. Engineers and 

other architects would look at my sketches like at some sort of 
sci-fi movie screenshots. No one could believe that such structures 

could be held together at a realistic price. And most of them couldn’t. 
 Ever since I was young I had all these unusual ideas. I would al-

ways draw abstract, fluid shapes. I despised the fact that human-made 
structures were so bulky, sharp, perpendicular, so unnatural. Along 

with my passion for aircrafts and my cornerless design visions, I later 
decided to follow a career in Aeronautical Engineering. After graduat-

ing, I worked in the field for several years. But still there were all these 
clear limitations concerning the functionality of every part of the mod-

el. It wasn’t enough. One day I started drawing in my free time furniture 
models and objects, composed of simple shapes. I would just sketch them, 

and even build them in softwares, adding textures and experimenting. But 
then everything remained in folders I never reopened. I felt I could do better. 

 It took me a few years to get my head around this. It was nature. What I was 
doing was trying to bring nature in human objects, only I wasn’t aware of it. It was 
on the tip of my tongue. I was searching for something outside rather than inside.
  I started to incorporate nature’s perfect structures to build my own ideas and it all 
finally linked. I used the bee’s honeycomb hexagon, the tree’s ramifications, the shape 
of the valleys, the symmetry of the snowflakes and the ice, and the majestic folds of the 
clouds. I became proud of my creations and I started to publish a few, add them to vari-
ous design galleries. Soon, my creations started receiving appreciation. I was asked for 
dozens of collaborations. I accepted a few, although my time was limited by aeronautics. 
But I enjoyed what was happening. My hobby was taking shape. I learned to craft basic 
furniture pieces in the workshop with a few people I had met in the area. I went to modern 
design exhibitions with my inventions, and soon after I was contacted by this modern 
design furniture store chain, Nest. I couldn’t have wished for more. I quit my job in Aer-
onautics and spent more than two years designing all types of products for this company.
 It was only afterwards that I thought of switching to architecture. A co-work-
er at Nest gave me some connections for some Postgraduate courses in architecture. 
 Some ten years after graduating, I started my greatest project so far: The Coronam Com-
plex, the tree-shaped skyscrapers in Dubai, which enjoyed great appreciation and fame 
for their complex ecological systems.  Apart from looking like trees, the towers func-
tioned just alike. Their ‘roots’ (special vertical pipes that descend in the ground)  use ca-
pilarity to extract water from great depths, smart-moving mirrors channel light towards 
solar panels to produce energy,   along with the crown structure which is composed of 
thousands of leaf-like pallets which rotate small energy generators, while channeling 
the wind inside the tower’s cooling system. The many terasses are designed for veg-
etable gardens which are climatised by the cooling system and the water sprained 
from the crown-roof. The great self-sustainability of such projects brought me 
a lot of attention. I was nominated “Architect of the Future” for 6 years in a row.

A Project of 
Astronomical Proportions
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entire constitution. Thereby, it had to be avoided as much as possible.
The safest and easiest way to simulate gravity is by using the centrif-
ugal force. This requires rotation. The ship was going to be formed 
predominantly out of circular shapes. The rings of the ship needed a 
stable shape incorporated in the spherical assembly. A ring’s section 
would be the intersection of two circles.  

For a week, I couldn’t get a single idea. I felt it 
was too important for any nonsense that came to 
my mind. Then, one day while trying to sketch 
things that never linked, I paused 
for a second and gazed at my 
ISA employee card with 
its solar system logo. 
And then it clicked. 
‘That’s it!’ Planets.
The equilibrium of the 
cosmos stands in the 
perfection of spheres, 
the symbol of gravity. 
The Ship had to be a sphere. 

...A sphere that was more functional strictly for humanity, for 
its living inhabitants. So I removed the core, leaving just a thin 
closed portion on the surface that resembles an artificial soil lay-
er and atmosphere, sealed by solid material from the void of 
space. Having no core, the inhabitants would have lived in 0-grav-
ity. Life started under the influence of gravity, and suddenly re-
moving such a fundamental force would irreparably weaken our
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In this sketch, there are also fea-
tures that don’t represent sec-
tions of revolutions around the 
main axis: the spokes. 
There are 7 spokes attaching 
each torus to one of the five cir-
cular modules  on the cylindri-
cal core. These modules store the 
rotation engines, which spin the 
tori in order to simulate gravity. 

They work only to stabilize or 
change the rotation speed. The 
lack of atmospherical friction 
allows for an almost constant 
rotation of the tori  on the circu-
lar magnetic-levitation rails.
The ‘poles’ of the sphere (1) host 
the control rooms, the main 
thrusting engines, and spatial 
docking bays for long-distance 

transport and interplanetary 
communications. 
14 plate modules attached to 
spokes 3a and 3b are designed 
for research and industry. Not 
all spokes spin, thus allowing 
0-gravity processes to be carried 
out inside the Settlement. 

I set up an axis and 
positioned the small-
er circle’s center on  
the diameter per-
pedicular to the axis 
(the equator of the 
sphere). 

This was actually the 
main ring and the 
largest, containing the 
residential areas.

On the axis I drew the 
cylindrical core with 
expanded ends at the 
intersection with the 
greater sphere. 

The intersection area 
between the other two 
smaller circles is cut 
by relatively parallel 
lines in order to elim-
inate unusable space 
formed close to the 
intersection points of 
the circles. 

The sections are dif-
ferent in size, small-
er for the agriculture 
pseudo-tori and larg-
er for the  research 
and 0-gravity indus-
try pseudo-tori, two 
for each.

The segments be-
tween the tori and 
the pole features pro-
jected on the vertical 
axis are equal. This 
contributes to the bal-
anced structure of the 
settlement.

docking bay &
aeronautic industry

agriculture & 
farming

residential

0-gravity research 
& soft industry 

space debris collection & 
waste processing

transport &
safety residential

communications &
control

communications &
control

main thrust engines

central docking bay

1a

3a

2a

4

low-gravity 
industry

0-gravity industry & 
world library



solar panels

spacecraft gate

thrust orifice

semi-transparent
light-diffusing material
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rotating ring
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As the sketches grew more 
and more complicated and 
detailed, a virtual mold of 
the ship caught shape. The 
blue depicts Earth’s oceans, 
while the silver shine re-
minded of the moon. Af-
ter all, it’s neither and both.
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Bringing it to life
Phase 1: Selena 1

A small prebuilt base core was brought from Earth inside the Skylon 2 Spacelift-
er and guided on the moon’s surface using its auxiliary engines; it was positioned 
close to a large crater, in a area frequently illuminated by the sun; the base core was 
designed to house a 20-member personnel able to track the initial processes con-
ducted on the moon; they arrived inside a shuttle launched by Skylon and had to 
live on the moon for 2 months until the Skylon runway was completed; the base was 
equipped with enough emergency shuttles for all 20 astronauts.

4 prebuilt cargo deposits were brought on the moon through the same process as 
the base core, and guided using their aux engines to the designated spots; these 
contained the materials needed for building the runway, materials and apparatus 
required for the maintenance of Skylon, attached cargo cranes and remotely con-
trollable vehicles able to carry cargo and level the runway.

The runway was built remotely from the base core; the Spacelifters could then land 
on the moon, using the cargo deposits as temporary sheds and unloading bays; the 
initial personnel was changed.

The rest of the required material was brought from Earth, along with vehicles de-
signed for mining the lunar surface or for building; these vehicles can be controlled 
both remotely or from inside their control booths.

A larger base core was built around the core base, able to house a hundred workers. 
Within two years, the meteorite landing site was finished inside the crater, along 
with the mining machinery, the rock conveyors, the ore furnaces, the new ingot 
deposits, loading cranes, two larger runways and a larger control tower.

New sheds were built for the Skylon Guiders, especially designed to lead proxi-
mal meteorites towards the meteorite landing site of Selena 1, while reducing their 
speed. Once enough resources  were gathered inside Selena, phase 2 could start.
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Phase 2: Space Printing
The chosen location for the Settlement is the Lagrangian Point L5 for its stability and ad-

vantageous position versus the Moon. Axis Mundi’s external coating is mainly made of 
titanium alloys, for their lightweight properties and durability. 

 The central core was assembled from prebuilt plates carried by Spacelifters; it 
served as a temporary cargo deposit. Inside, a temporary pre-built residential 
module was attached to host 200 workers responsible with the initial processes. 
The materials produces by Selena 1 were then sent by electromagnetic launch-
ers and landed inside specially built bays, to be temporarily stored in the central 
core’s deposit.
 Special cranes were attached to the central core, which lifted circu-

lar working bays immitating the functionality of 3D printers. The components 
were assembled by robots which moved on the circle rails. Once the process was 

completed on the entire section delimited by the circular bay,  the cranes moved the bays further 
away from the core on the directions of the axis (both sides) and of the 7 large spokes. The circular 
bays could expand or constrain according to the features built (e.g. rotation modules, axis heads). 
The smart bays were nicknamed Space Printers. They are still attached to the Settlement in special 
compartments on the main axis and are used for maintenance on the outside of the Settlement.

 The first elements built were the axis and the spokes on level 4; while the spokes on levels 
3A and 3B were being built, the residential torus was taking shape, serving as a larger deposit 
and an energy source, as soon as the solar panels were attached. The tori were built using the 
same Space Printer concept, except these were attached to the main axis, rotating around it 
as the torus was built. These bays were then detached and replaced with semicircular bridges 

which are now used for maintenance on the outside of the tori.
 Phase 2 was completed when all the external coating of the Settlement was welded to-
gether and tested for no breaches or weakness points. Phase 3: Bringing It to Life

The internal control rings at the ends of the axis were fully set up. New residential 
modules were built inside to host workers who could control and track the progress 
of the constructions.

The necessary materials were unloaded inside torus 2A for inner structures such as 
separating walls and ceilings, transport routes, fuel cell generators, residential build-
ings etc.. The main machinery was assembled/built inside the Settlement.

After all the internal solid structures were finished, the necessary soil, water and at-
mosphere components were brought inside tori 4 and 3A. Seeds were planted for the 
natural environment of the Residential torus and for agriculture. Small organisms and 
embryos were brought for farming, aquaponics and the ecosystem of Torus 4.

At the same time, the new residential areas were being populated by workers and ex-
perts trained for the building, design and population stages. An interim mayor and an 
administrator was chosen by ISA’s Board of Directors. 

Gradually, torus 4 was populated by workers assigned to jobs throughout the Settle-
ment, initially inside the Agriculture Torus and at the docking bays. 

construction bay

3D multifunctional printer
(can print multiple materials)



When working at normal capacity, Axis Mundi 
has a fully passive illumination. This is made 
possible by the smart mirrors and ligth-diffus-
ing transparent panes, specifically positioned to 
spread the solar light in the entire Settlement for 
the required amounts. Each of the 50 thousand 
mirrors has sensors which can detect the direc-
tion of the absorbed light, rotating the mirror’s 
surface in order to reflect light to a direction 
set in relation with the Settlement’s position. 
The transparent panes on the residential torus 
spread light even under opaque surfaces in or-
der to create the illusion of a continuous sky. As 
the settlement moves in tandem with the moon, 
it will be directly sunlit for only 2 weeks in a 
month. During the other 2 weeks, external orbit-
ing mirrors will indirectly guide light towards the 
settlement, allowing for ceaseless illumination.

Although on the external coating, durability and 
resistance to extreme conditions and shocks 
were the main requirements for the used materi-
als, on the inside, many more criteria were con-
sidered for the interior design. Apart from dura-
bility, recyclability, flexibility and light reflection 
ratio, an essential factor was physical and visual 
comfort. This was determined in relation to var-
ious psychological design principles and great-
ly influenced the final cost of the Settlement.
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Welcome 
to 
Axis 
Mundi

2001 a Space Odyssey seemed to had come to life when I saw the gigantic iris 
gate slowly opening to let our Skylon enter the Settlement. The gargantuan 
structure looked nothing like in the photos. Indeed, from kilometres away, just 
when the airplane opened its panoramic glass panes and retracted its wings, it 
appeared like a striped little silver-blue planet trying to eclipse the beauty of 
the moon. But… moving around its impressive rotating rings was like trying 
to surround a mountain even at the speed of a rocket. It was overwhelming, 
falling beneath its wide shades, just like approaching the facade of a huge pal-
ace — the largest, to be accurate — and fearing that its never-ending bricks 
will forever imprison your meaningless body. Stars looked common bowing 
around this newborn entity which predicted their conquering. It made me 
wonder… What sort of supreme emperor rules over the fortress of our planet?

(the journalist)

Two constant rows of smaller ships were flying in and out through the gates of one of 
the rings. Most of them were probably coming from the lunar base, bringing materi-
als for the unfinished rings. For a moment, the million mirrors on the great axis shone to-

wards us glitters of light. They didn’t blind us like any multiple-faced disco ball would. The light 
was spread in these soft beams that instantly lit up the dark passenger bay  like a sudden dusk.
 The main gate opened about half its size to feasibly allow our ship to enter the central bay. 
I had read dozens of articles and books about Axis Mundi and I couldn’t wait to see all the ‘stories’ 
come to life before my eyes. Passing through, I shortly observed the five-metre-thick layered gate 
leaves. Some acted as another radiation shield, some where designed to isolate the ship from any 
gasses and space dust, even when the shutter opened, by sucking in the substances at the entrance, be-
fore they could escape inside. The ones that did, though, would eventually be ventilated back outside.
 The cylindrical bay made me feel dizzy. It 
was the first time I couldn’t decide which is up 
and down. So far, the Earth beneath us was a clear 
down, but here, there was absolutely no point in 
finding one, because it was circularly identical. 
Hundreds of larger and smaller docking ports 
were built on the endless walls. The almost day-
time light made it possible to view through the 
cylinder so far that you couldn’t make out from a 
point which details were farther than others. It was 
said you could see the other gate at the opposite 
end of the axis, 3 kilometres away, but I couldn’t 
decide which were parts of the gate and which 
were tubes, and bridges, ships and ports. But I 
was missing a fascinating detail: why was there so 
much light? I didn’t remember seeing blue trans-
parent panes on the axis, as there were on the rings. 
Yet inside, numerous glowing screens acted as gi-
gantic spotlights. It would have been impractical 
to consume so much energy to create a bright light inside a enormous docking bay, rather than just sig-
nalling the ports, and as I’d read, the entire ship was illuminated ‘passively’ — by the sun. So, although the 
axis was 99% covered in moving mirrors, somehow light got in, and was being diffused by these screens.
 We finally landed on a port, although our heads were pointed towards the actual landing 
pad. It was like the plane touched the ceiling 
with its back. In vain I tried to recalibrate my 
brain from thinking that there was no ceiling.
 When the sound signal we heard before the 
take-off rang once again, the rooftop of the Skylon 
opened and the whole passenger bay was lifted 
inside a tubular tunnel. The passenger bay itself 
was a cylinder, as I was discovering. Everything 
around seemed to be rounded, circular, feng shui. 
These guys should’ve been obsessed with aesthet-
ics. Though, to be honest, I don’t blame them. The 
ship looked wicked. Just like in Star Trek. Luxuri-
ous even in its most utilitarian sectors. It didn’t seem like it had been made at the lowest cost possible, 
although there was no economical reason to be done otherwise. Just as the passenger bay occupied 
the full diameter of the containing tube, we started to move forwards (where my face was pointed) 
in a rather spiral motion, so that the transparent ceiling could fully illuminate the moving cylinder.
 We could now also see through the tube’s ceiling the huge bay. As I was looking over the shoul-
der to Skylon, I saw another full passenger bay just like ours being loaded inside its hull. Then, quickly, 
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The Glass Metro Stepping out of the underground, I couldn’t take my eyes off the glittering lights of the enormous 
valley, and its fascinating circular curve that disappeared behind the rounded sky ceiling and the 
dark of the evening. The stars were beginning to shine although they looked unearthly clear. ‘Not 

at all unearthly,’ I heard our guide talking to one of the tourists, although she had been blabbering 
ever since we were out of the Glass Metro. ‘The night sky is transmitted live from above one of ISA’s 
observatory. There, no city lights hide the night sky.’ We followed a wide beige tiled alley, bordered by 
young oaks, and got into a four-lane street, signalled by soft light lines inside the pavement. The outer 
lanes were for pedestrians, since we were guided along one, and the two lanes on the middle were for 
bicycles or other small two- or three-wheelers. The guide explained that only very few have electrical 
vehicles inside the torus, since public transport is extremely fluid and entirely omnipresent, and, of 
course, because of electricity saving for trade with Earth. The lucky owners are either authorities of the 
settlement, who surveil the torus, either officials, or VIPs who are invited in the Settlement.  
 I was really enjoying this walk and I believe all of us did. The atmosphere was so calm, and yet 
quite alive. I had feared that I would find here a quiet, empty hall, with white hospital walls and mini-
malist, modern, unfamiliar buildings and shapes. I was completely wrong. I could feel gentle currents 
blowing through my hair, touching my skin. I heard them swoosh through the leaves. I could hear bi-
cycles driving up and down the valley, steps on the alleys, even the river flowing slowly in the distance, 
under the reflections of the small town. Some people were shouting and laughing on the other river 
bank, they must have been playing basketball or something. So many were talking around the streets, 
I saw numerous groups sitting on the grass, talking in different languages, or different English accents 
and having a good time. 
 As the guide was pointing out, ages in the torus currently varied from 4-5 years up to around 
45. No older than that because living inside Axis Mundi was still a very new trend, and the elderly 
avoided such unfamiliar experiences. The birth capacity of the hospital was currently limited, and par-
ents waiting a child, or with young babies preferred to remain on Earth. Adults and the young came 
here with or without their families to work for a few months, maybe a year or two, and then return 
back to Earth. The torus was not yet completely occupied. Some buildings in sector F and G were not 
finished. 

gyroscopic seat cells

automatic retractable 
station floors

The 
Residential

Torus

it took off and flew back through the iris gate.
 Although now I can write down all these observations, the whole trip from the main gate to the 
residential torus took less than 3 minutes.  On the way, I was marked by my unawareness of the ship 
I had traveled in from Earth. On the few curves of the rail tunnel, our tube would bend like a milli-
pede either compressing its ceiling and extending its floor, or vice versa, not to talk about its next-gen’ 
Maglev bracket arms on each side. I felt very undocumented about the Glass Metro. (*model of the 
metro) As we were traveling through one of the spokes, we could see on a transparent strip the outside 
ship, turning its rings like an ancient clock of the universe with white, infinite gears. Gradually, from 
the sense of weightlessness, I felt like I was facing down, held only by the straps of the seat. Despite the 
inertia, the gyroscopic seats rotated slowly until we were standing naturally head-up. It was thrilling 
because the seats weren’t, as it is normal, one behind another, but one on top of another. It was like a 
seat wall. I could see the feet stand of the passengers above me.
 “Welcome to Torus number 4” sounded a robotic, yet computationally humanised voice from 
some invisible speakers. The light was gradually dimmer, and as we entered torus number 4, the Res-
idential Torus, we could catch a glimpse of the dawn colours on the ceiling (*explanation about the 
glass technology and the channeling of the light by mirrors). For a moment, I felt more relieved. Other 
than being impressed by the alien looks of the ship, this dawn gave me back the feeling that I was closer 
to home. I looked at my watch. It was 8:30 pm, just when the sun was supposed to set on Earth. The 
watch was set to UTC, as they advised us at the airport. The final curve felt like we were landing. In a 
few seconds the metro smoothly stopped, our seat belts opened and we were guided by moving arrows 
through the doors of the metro. It was like a great journey had ended. We were back in 1G. 

articulation
magnetic strips at 120˚

(repelled by 3 strips of opposite mag-
netism on the tunnel wall)

Cargo Metro

liquid/powder cargo 
compartments

solid cargo 
cubic stacks

solid cargo 
cylinder-section crates



Inside the Residential torus’ underground, there 
is a very large network of tunnels: the Glass Met-
ro, void transport pipes, pedestrian tunnels for 
emergency situations, water pipe lines, electricity 
cables, bicycle automatic parking and garbage 
conveyors which carry waste from beneath every 
thrash bin/can/container to a collection centre 
from where it is trasported to torus 2B.

While next to our hotel everything was modern, simplistic, with combinations of glass, wood patterns, 
metal and geometric wall paint, here I felt next to the Mediterranean Sea. It reminded me of the form I 
had filled in for the trip. There was a section where I could choose the zone I could be accommodated 
in. I was confused so I asked the secretary. ‘Check what you prefer, it doesn’t make much of a differ-
ence,’ she answered almost mechanical as if everyone asked her the same thing. So I chose modern, 
thinking it was more high-class or something. But this area looked astonishing. The houses weren’t 
so different as a general shape and location. 
Not at all. But the details, the unbelievably 
smart details changed the whole landscape. 
Even the vegetation was slightly different. 
 I looked back and forth and couldn’t 
spot any sudden change in the look of the 
houses. Was it an illusion? Or were the dis-
tant houses different only from up close? 
The line of blocks uphill on both sides were 
not white anymore, but a very subtle yel-
low-orange, with brown features. Some 
house zones had stone patterns. Especially 
the ones closer to the river. 
 After visiting a sport complex, we 
rented bikes from its entrance. They were 
lifted up from an underground parking. 
We visited a school, a sports centre, an 
entertainment centre, a natural science 
museum with exhibits from space, a tech-
nology museum with all new innovations 
from Skylon’s Sabre engines to graphene 
applications, then the town hall. Here there 
was another sort of museum exhibiting all 
the future plans of the settlement, all the 
urban design testing and the Eco-Cycle 
Policy. And so on. We found out what was 
happening on and around the settlement. 
When we had some free time, I left to do 
the entire 10km tour around the ring. It 
was spectacular to see how the architectur-
al styles changed gradually. Details would 
slowly be replaced by other transition fea-
tures and transformed in a few hundred 
metres from Greek blue to Spanish red 
tiles  to Italian faded bright nuances. Then 
I spotted a few  incomplete blocks which 
were being built by these huge printers - 
guess I didn’t know what huge printers re-
ally meant. After watching them for a few 
minutes, I rode up to the highest point, at 
the origin of the rivers, which were flowing from the underground directly forming two waterfalls, 
which usually oxygenate the water. But what for? I couldn’t spot a single fish (see Weather Simulation 
p. 29). I took off downhill. The torus gave me the impression that I would be ascending again, but the 
centripetal force didn’t work this way.

Architecture of Torus 4
 ‘The architectural style of the buildings 
inside the residential torus is tightly related to 
the climate and vegetation of the settlement. 
The base adopted style is modern and sim-
plist, combining white and natural colours with 
wood and stone patterns, and glass. How-
ever, we wanted to add traditional elements 
inspired from mediterranean and subtropical 
zones, which pushed the overall design into 
postmodernism. Details are minimal, almost 
symbolic, but as a whole, they confer a certain 
authenticity to the buildings and the city, which 
blends with the natural environment. The torus 
is divided in 7 areas, each displaying slight-
ly different types of architectures, common in 
subtropical seasides on Earth: Greece, Italy, 
Spain, California, San Francisco and Quito*. 
Some of these areas display more obvious tra-
ditional imitations, while others contain a more 
naked modernism.
 Every building is designed virtually and 
constructed using printers. They can be easily 
modified in the same fashion, using portable 
building printers, thus making stylistic variation 
feasible. This allows us to experiment different 
types of urban designs and rapidly applying 
improvements. The 7 areas offer us a compar-
ison between the urban configurations. Apart 
from design, we test the workflow of a city, its 
services, facilities and utility systems - such as 
the automated garbage disposal system.
 The settlement can also be percieved as 
an ideal laboratory, where parameters can be 
easily modified without mundane perturba-
tions. Inside Torus 4, this comes in hand when 
researching new health and education sys-
tems, consumer behaviour and others. Our re-
sults are then published on Earth and included 
the in the New World Economy megaproject 
for sustainable development.’
(Axis Mundi Chief Architect)
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 We walked past a mini market. We took a break so that the curious, like me, could go inside 
and see the products of the Settlement. Fresh fruits and vegetables were displayed in the shelves; inside 
the stacked refrigerators, rabbit, goat and chicken meat was held inside some red-dyed transparent 
boxes, in other compartments frozen vegetables, pizza, potatoes, or ice cream, cakes, yogurts were all 
held in green-dyed boxes, solely one for each type of food. When pulled out, boxes behind filled in 
the gap. ‘Soon enough, we will have local apples for sale’ said the vendor rather enthusiastic. The ones 
in the crates were probably brought from Earth. ’These are tasteless, water-inflated.’ Sugar, salt, other 
spices, as well as water, fruit juices and other liquids and flowing foodstuff were held inside tall con-
tainers with different types of taps. Definitely no plastic containers or PETs. But so many products you 

would see everyday in a supermarket were miss-
ing. Even chips were of only 3 sorts, zipped up in 
transparent bags. Their brand appeared only on 
the price screen on the shelf. I asked the vendor 
what are the boxes and the bags made of. ‘It’s the 
latest generation of compostable plastics. It disin-
tegrates very quickly back into humus. ’Are you 
from a tourist group?’  he asked. ‘It’s about the 
time when they show up.’ ‘We all are, yes,” said 
a lady from the group. So the vendor started ex-
plaining us how shopping works on the Settle-
ment, namely the Eco-Cycle Policy.
 We continued the walk, and we eventually 
turned left on another wide alley. There was an-
other metro entrance, even though we had been 
walking only for less than ten minutes . 
 We went uphill on the alley and arrived at a con-
tinuous line of terraced blocks, separated by in-

clined ornamental gardens. It was the edge of the ring, but the line of buildings was a mock horizon. 
This segment was our hotel, but anyhow, all segments looked like luxury hotels. At least masked by the 

night.
 Just like inside the mini market, the space in the 
hotel was utilised as practically as possible, while 
having a very natural look. You had to pay at-
tention to all the functional details, such as the 
encapsulated trash bins which opened from the 
wall. I looked inside one and there was a seem-
ingly infinite tube going down somewhere. The 
place looked brand new, with cutting edge de-
signs and materials. This was research shining, 

not money.
 We ate some really tasty food, nothing too… cosmic. Just normal meat and garnishes. Or is it 
normal anymore, since it was so naturally produced on the Settlement? In any case, we went to our 
rooms. Next day we had to be on time. We had one day to visit the entire Settlement. And man was I 
eager to see it all!
...
 Although I was a bit jet-lagged, the morning looked just gorgeous in the little river town. It 
was Saturday, so many were enjoying their day off, either jogging on the river bank, or drinking their 
coffee on the terrace.  few were taking a bath in the river. It was a very lively, transparent town. I felt 
close to everyone, although I knew nobody. I could see almost every detail of the valley, since the taller 
buildings were on the sides and the shorter houses and condos were closer to the river. But nothing 
was, should I say, modular, or repeated. The town had a very diverse appearance.
  We hopped on the metro and in a few seconds we were on the other side of the ring. I 
then suddenly noticed the change of view. The metro station, and then the houses, looked differently. 

The Eco-Cycle Policy is a concept developed 
within the New World Economy project, which 
was initialy applied for food commerce, and lat-
er for most types of products. Its purpose is to 
reduce waste resulted from unreusable packag-
ing. It achieves this by the exchange of reusable 
packaging, which generates a 3-phase cycle:

1. in order to buy packaged products, con-
sumers must either return a similar reusable 
package or pay the package (middle prices)
2. vendors send the packages to a centre 
which distributes them to all the producers or 
sends them to the recycle center if they are 
overused
3. producers sterilize the packages, add their 
products and seal the packages to be sent on 
market shelves 



 I had made sure to dress in my swimsuit, so I paused for a few minutes on the river bank to take a 
bath. The temperature was fine, but I wasn’t sure I was used to bathing at these temperatures. Turned 
out to be perfect. The wind was too vague to mind. The water temperature was ideal. It was paradise.

The Ecosystem 
of Torus 4

 Rendering the illusion of an Earth-like environment is a very complex task. From 
realistic weather to a living ecosystem and a natural water cycle, Torus number 4 required 
the most advanced technologies to render in such a small space the processes of an entire 
planet.

Climate
 When choosing the climate conditions, we studied the most stable types of climates found 
on Earth. The first that seemed suitable was the mediterranean climate. It has only 2 seasons with 
relatively small variations of temperature. However, it still has its extreme values of humidity during 
the two seasons, and temperatures during summer can reach very high values, which can prove 
energy-consuming and therefore counter-productive.
 In the end, we decided upon the climate of Quito, the capital of Ecuador. The combination 
between its latitude — close to the equator — and its altitude allows for a fairly constant cool cli-
mate, which is exactly what we were looking for: eternal spring.
 A climate implies certain temperatures, precipitations, vegetation and light levels.

Light
 The fundamental role in rendering realistic light goes to the ceiling smart panes of the torus. 
While light is guided towards them by mirrors all over the settlement’s surface, the panes have the 
function to filter a certain type of light (lightwaves corresponding to Earth’s sky blue) and a specific 
amount. 
 Since there is no day-night cycle in space, reflected light will always be the same (mirrors 
are programmed to reflect the same amount of light on the required spots 24 hours a day). Howev-
er, inside the residential Torus, this cycle is required to create the illusion of terrestrial environment, 
which helps colonists adapt easier, especially regarding sleeping hours. Therefore, in order to mod-

ify light levels, the smart ceiling can modify its opacity. Light levels vary, apart from the day-night 
cycle, during simulated weather changes such as cloudiness versus clear sky.

Temperatures
 Temperatures in the torus will not vary throughout the torus at a given moment, but will be 
modified and monitored by the settlement’s heating and cooling systems according to Quito’s tem-
peratures values. These valuse will change between day and night and between different weather 
simulations.

Weather simulation
  Weather is rendered from the ceiling of the torus. The opacity-changing panes are equipped 
with advanced screens which display various weather conditions: clear skies, good weather clouds, 
rain clouds etc.. The screens aren’t as large as the panes, since the costs would be immense. In-
stead, a system of magnifying lenses project the smaller high-resolution displays on the transparent 
ceiling, forming a continuous grid of images.
 Rain is produced by tiny sprinklers, invisible from the residential area. Although rain isn’t as 
necessary to successfully simulate a terrestrial environment, its role is to water the plants inside the 
torus and clean the streets and buildings. This is where the internal river shows its use: the torus 
ground level is deigned to channel water towards the river. Therefore, during rain, all the residual 
material that is washed off the valley is carried by the river towards the water treatment plant and 
removed from the torus. Rain is most often started during night or crowded work hours.
 Wind is created by several vents placed equally around the torus. While winds never sur-
pass low speeds, their role is more functional than sensorial. They help spread an even temperature 
throughout the torus. Also, whenever stronger air currents form around the torus, vents will cancel 
them by blowing air in the opposite direction.

Life
 Vegetation - subtropical climate: pines, cypresses, oaks, sycamores, buckeyes, olives, figs, 
citrus, walnuts, grapes, bay laurel, ericas, banksias, chamise, sages, artemisias, sagebrush, rose-
mary, thyme, lavender, Themeda triandra, sedges, rushes, bunchgrasses.
 The atmosphere contains life similar to Earth; we cannot sterilize the environment of the set-
tlement, because it would weaken the immunity of its colonists. However, the presence harmful life 
forms, such as viruses, some bacteria etc. will be monitored and eliminated from the atmosphere to 
avoid health issues. 
 A miniature ecosystem will be created to sustain beneficial life forms for the entire living en-
vironment of Torus 4.

The Sky Ceiling 
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 Living inside a partially isolated colony has great influences over the mentalities and behaviours of 
the inhabitants in two important ways: lack of familiarity - the natural need to belong, and the fundamental 
conscience of freedom.
 Firstly, the colony must be perceived like a familiar place. Newcomers will probably experience a 
fright of being so far away from home which on long-term could lead to depression and refusing to work and 
carry a normal life in the colony. It is why years of reasearch have been spent into finding ways to faithfully 
render the terrestrial environment inside the residential torus, where inhabitants will spend most of their time. 
Furthermore, colonists will be able to freely access mulitsensorial virtual simulations of Earth. 
 Secondly, the sense of freedom is essential because it reduces stress and anxiety. Although for long 
periods, many people on Earth don’t use more space than the Settlement provides, the simple awareness that 
there isn’t an immediate possibility to travel, to explore new landscapes, to meet new people, that there isn’t a 
world of possibilities that can be accessed relatively anytime creates a general feeling of constraint. Freedom 
is relative, as only our brains can truly describe or decide what it means and how it can be perceived. Almost 
every person on Earth experiences various constraints of their freedom, even for longer than 5 years — the 
current maximum duration of a contract with the Settlement. Either school, college campus or work, people 
are used to having numerous time and space restrictions (e.g. exiting school perimeter during classes). Our 
task is to instill a comfortable, familiar sense of containment. 
 Therefore, we believe that the time spent on Axis Mundi should be perceived as living in a remote 
work site, which includes a campus town specifically built for the workers and their families. The town is built 
on 3 funamental principles: 
1. order and variety: Many expect the Axis Mundi town to be a perfectly configured, basic functional grid of 

buildings, and they are completely wrong. Appearance has been one of our main concerns. In such a lim-
ited space, the town offers the most pleasant and comforting views that on Earth might only be present in 
old town centers or villages. Although overall, it is clearly configured, with wide straight alleys surrounding 
the torus, and obvious recursive elements that separate areas, we went beyond functionality and created 
multiple compact zones, with narrow, cosy streets, where people can sometimes feel lost, feel like there is 
more to see. There are strict rules applied for housing and public buildings alike, however there aren’t two 
streets that look the same. Multiple designers have played with design elements to create contrasts and 
give identity to every singe construction, while keeping a common ground.

2. liveliness: The town is designed to encourage socialisation. It is compact and therefore inhabitants live 
everyday in proximity, relating to one another. Most of the residential buildings have common living rooms 
for two, three or four families. There are no separation fences between dwellings, and house entrances are 
usually grouped towards a common yard. Numerous common areas and large outdoor kitchens are set 
up for social interaction between families. The concepts were all inspired by Denmark’s lifestyles, where is 
recorded the highest happiness rate in the world. Nature is present everywhere, blending perfectly in the 
busy, productive life of the citizens. Living inside the Settlement’s river-valley town is very similar to living 
in a huge campus. It does contain some of the features of a student life. And just like in campuses, some 
will find there the time of their lives, other will feel left out. We are expecting to take such risks, since the 
percentages are on our side.

3. identity: Although we are trying to recreate a familiar townscape, the river town has its own specific ele-
ments, its ‘modern’ authenticity. Pushing architecture towards postmodernism with the use of traditional 
features and purely aesthetic design elements gives the town a unique character.

 Since the contracts can last for years, and there are no human structures in its proximity, the Set-
tlement has all the facilities for any type of age. Axis Mundi’s population will never feel in need of a remote 
service. 
 Our system promotes primarily the necessary unitary functionality of the Colony, but people have the 
freedom to choose if they want to be part of it and how. They can choose their type of dwelling out of hundreds 
of options, their job tasks if available, and many other aspects of their contribution in Axis Mundi. Just in the 
same way that students are obliged to participate in classes and take certain grades in the exams, while hav-
ing the possibility to choose their fields of study. The Settlement is required to work like an organism, since it 
is almost entirely self-sustained, but it doesn’t force workers to participate. Its stable, long-term economy and 
suitable terms attract workers.

The Psychology of the Colonists

Hey! Are you new around here?’ I heard just when my head emerged from the water. I swept 
the water off my face, and tried to find the source of the call. ‘Here!’ A young man was waving. 
Beside him was probably his girlfriend. ‘Yes, but how do you know?’ ‘People around the ship 

don’t usually switch sectors. And we know the people who come to take baths in the river. Most go to 
the swimming pools in the complex. Haven’t seen you before. Are you visiting?’ I swam towards them. 
’Yeah. It’s been the greatest day of my life!’ ‘Pretty impressive, right? And you haven’t seen the best part 
yet. Don’t you wonder if this will ever happen on Earth…’ I glanced along the valley. ’I know what you 
mean. Who knows, maybe one day…’ ‘I mean, you’ve only been here for one day, am I correct? You 
probably think that those bags and boxes are OK, since you’re here for the weekend. But so many are 
scared of all these changes. They can’t wait to go back home.’ ‘Well, you know, it isn’t just the changes. 
The thing is as high as the moon, you know. I’m expecting some to freak out.’ ‘They don’t freak out. It’s 
kinda like a new college here. You meet people you work with and you live next to. It is always arranged 
like that. You find a new family. But you know college, some get left behind the trend, they don’t fit in. 
I, for one, am terrified by the moment when I have to return on Earth, two months from now. I have 
here more friends than I’ve ever had back home. After all, what can you do here in your free time, 
other than do some sport, watch some spectacles, and hang around with friends? We have internet 
and everything, but everyone is going out, drinking a wine on the balcony, talking about everything, 
playing’ things, getting together. It’s like a huge campus.’ ‘Yeah, I would love it here too. I mean… you 
don’t just talk to everyone like this all day on Earth. It’s becoming a lonely place, our overpopulated 
little planet.’ I smiled saddened. They followed. ‘Markuss, by the way!’ we shook hands. ’What do you 
do?’ asked the girl, err… woman next to him. ‘I’m a journalist. Can’t wait to write about what I’ve seen 
here. What about you two?’ ‘I work in the loading bay, he’s a space pilot.’ I must have looked petrified. 
She laughed. ‘You’re not very up to date with what’s happening here, are you?’ ‘I just felt like reading 
sci-fi about this Starship or what ever it is… So what do you pilot?’ ‘The smaller cargo ships from or 
to the moon.’ ‘Isn’t it slightly a bit…’ ‘Boring? Oh yes… Looks the same every time. Only the surface 
of Earth changes but who cares? Moon, Ship, Moon, Ship, a sunrise once per shift then Moon, Ship, 
Moon Ship. But, well you know, pays well.’ I was absolutely amused by this context. Some people com-
plaining about jobs in outer space. Was it yesterday that all the children wanted to become astronauts?
 I looked at my watch. ‘Oh God, I’m late!’ I could’ve missed our ride. ‘Goodbye Markuss and…’ 
‘Jana! Bye!’. Dressed up wet, mounted the bike and straight uphill I went at the hotel. I should have 
left the bike at a parking, but who knew where to find one? They were… everywhere, probably linked 
together beneath. I got in front of the hotel just when our group was entering the underground. Relief. 
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Healthcare

The health sector plays a major role in the optimum function of 
a community. Its main focus is the treatment of the individual 
and not the masses. Various high tech designs have been im-
plemented to constantly track and analyze health parameters. 
Therefore, the accent is on preventing rather than on curing. 
Axis Mundi’s community also promotes a type of Participatory 
Medicine which aims to achieve a cooperative and proactive 
relationship between patients, doctors, researchers and car-
egivers on the issue related to one’s health. As a result, the 
traditional system has been modified as it can be seen in the 
chart.
We believe that innovation in healthcare is strongly driven by 2 
important factors: affordability/costs and improved access.

Immediate advantages of Participatory Medicine consist of:
1. improving the results of medical interventions as people are able to constantly 
monitor basic health parameters directly from their homes on the spaceship (blood 
tests, glucose level, EKG, nutrient levels etc.)
2. improving the costs of medical care and decreasing hospitalization time
3. reducing the risk of medical errors
4. tremendously increasing patients’ satisfaction rate by involving them active-
ly in the process 

Personalized medicine
Do we currently have health care or sick care? Do we care more 
about disease or health? (Bartalan Meskó) By regularly “mapping” their organisms with health tracking devices people are able 

to rapidly receive personalized treatments and medical advice. They are habitual for 
everyone on the Settlement, so that measurements of daily physical activities, sleep 
quality and basic health parameters can be available at any time. They improve the 
quality of life and bring a completely new meaning to staying fit.  Here are some of the 
most popular devices:

Smart Watch
It constantly monitors the pulse, the skin tem-
perature, can take blood samples for analysis, 
elaborating personalized medical advices, 
giving shots in the case of a known chronic 
disease or giving a notification when it is time 
to see the doctor. The smart watches devel-
op people’s conscience regarding their own 
health and can even act in case of medical 
emergency, however not without the permis-
sion of the owner or of a specialized doctor 
who can track its activity from a distance.

Smart Glasses
Wearers are able to just glance at an object, 
food or instrument and instantly receive, at 
choice, complete instructions of their use or 
composition (if it is in our daily-updated da-
tabase). The field of medicine particularly 
benefit from them during operations or oth-
er similar interventions for more precise and 
state-of-the-art results.

Smart Contact Lenses
These can monitor glucose levels while inter-
acting with mobile phones, tablets and oth-
er such devices, decreasing the demand for 
hardware products such as keyboards.

Smart Tooth Brush
These devices monitor brushing habits and 
improve dental health, while also detecting 
bacteria and other possible issues.

Brain-sensing Headband
Using a sensor that analises brain waves, it 
can improve focus, increase cognitive func-
tions, emotional intelligence, athletic perfor-
mance and decrease stress and depression.
*Wearing is advisable only during work out, 
sleeping or periodically to avoid any problems 
caused by overuse.

In order to achieve truly precise medical results, we also 
use genomics. By sequencing the complete genomes 
of our inhabitants, we can achieve truly customized 
therapies and dosages. This has highly decreased the 
cost and demands of drugs.
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Gamification
An appropriate method of making medical 
care seem more attractive to our inhabitants 
will be GAMIFICATION. There will exist a 
broad and complex online platform with fo-
rums, mobile apps, online games and services 
dedicated to both preventing and taking care of 

care of certain 
diseases. It is a well-
known fact that games, online 
or in real life, play a major role in im-
proving attention and focus, decision making 
and cognitive skills, short and long term 
memory. But this is not all! By maintaining a 
truly healthy lifestyle anyone can obtain dis-
counts or free access to wellness facilities 
also available in the residential torus! Health 
has never been more rewarding and fun.

Studies have shown that gamification:
+ considerably improves treatment adherence and compliance, which de-
creases the cost of healthcare
+ raises awareness concerning certain diseases
+ increases self-efficacy at young patients

Robotic Doctors
When colonists require immediate medical care, doctors and robo-docs arrive at the 
subject within less than 5 minutes. The specially programmed robots are able to per-
form delicate and precise surgeries with accurate outcomes, both aesthetically and 

medically. 

Robots are also used in the less urgent cases (e.g. administrating a 
flu shot). They are equipped with a device that uses sound waves to 
picture internal parts of the body. That way, they can easily perform 
minimal operations such as injections. The intervention information 
is stocked for every patient.

(+) reduce invasiveness and mini-
mize trauma to surrounding tissue
(+) reduce the risk of infection or 
other complications
(+) ensure a fast recovery and a 
shorter hospitalization time

(-) distrust by patients
(-) lack of decision/learning ca-
pacities (at the moment)
(-) misunderstanding of their 
operability costs (wrongly tought 
to more expensive than traditional 
procedures)

The relationship between humans and medical 
robots will be defined by the three laws of robot-
ics anticipated and formulated by Isaac Asimov:

1. A robot may not injure a human being or, through 
inaction, allow a human being to come to harm.

2. A robot must obey the orders given it by human 
beings except where such orders would conflict with 
the First Law.

3. A robot must protect its own existence as long 
as such protection does not conflict with the First or 

Second Laws.



We traveled first to level 3A, in the agriculture and farming torus. After what I’d already seen, 
the look of the torus was unexpected. At the lower level, where the Glass Metro arrived, 
was the cargo bay: hundreds of colour-coded crates were being stacked by robots in large, 

compact single-coloured cubes. These were then secured and prepared for loading by the cargo metro, 
which looked almost like the passenger metro, except it was bigger and opaque. This way it was more 
practical for cargo (*description of the cargo metro). The metro stopped at a service station and we 
walked inside a tall room, quite narrow, with an inclined floor. Gravity was rather low, which helps the 
plants grow faster. From here, we could see all the processes in the sector in section. 
 Crates slipped down the slope from an upper level, were then sorted and stacked up, towards 
the other side, next to the loading rail. We took an elevator to the next level. ’This is the control level,’ 
announced Mrs Wendel. The flat floor here wasn’t perpendicular on the walls.  Finally, here we saw hu-
mans. Not too many because it was weekend. ‘During the week, tourist groups would painfully block 
the service areas, creating delays.’ We were now looking at the lab. Workers tested the parameters of 
the substances being fed to the plants above. A few were checking the engine of a robot in the cargo 
bay. These were attached to the ceiling, so maintenance was possible from the control level. Higher, 
between levels, there was a 2 metre strip which separated a water-filled room. ‘That is the aquarium 
used for aquaponics. On the other side, you can see the same room, this time used for hydroponics. 
The techniques are all being tested for effectiveness and safety.’
 Last but not least, the plant halls. The lift we took was on the other side of the service room, so 
that we could watch the hall from its highest point. Down below — a sea of shelved plants. Looking just 
like a greenhouse, its size seemed absurd. And it was less than half the width of the Residential torus 
*and* was separated from the rest of the ring. On the hard right, seeds were being automatically plant-
ed on new shelves, and checked by workers. They slowly moved to the left until reaching adulthood, 
when robots extracted their useful parts and packed them into coloured crates, which were sent down 
the slope into the cargo bay. Then the harvested shelves moved on rails back at the planting area. On 

the railings between the shelves, 5m towers hosted robot arms which checked the plants closely and 
were controlled from the lab. Everything was flawless. Only in the weekend, the processes were slowed 
down, due to the lack of staff. Weekends were usually destined for maintenance.
 Animals had more breathing space. Everthing was more separated. And, astonishingly, there 
was forestry. Trees were being grown for wood. The Paulownia trees, renown for their flexible and 
resistant wood, were growing under precise conditions to achieve thei top growth rate and produce 1 

cubic metre of wood in less than 7 years.

Workflow of Torus 3A
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Torus 3A
agriculture & farming Processes inside the torus:

• agriculture
• animal farming
• forestry: Trees with high growth rates are grown in specific conditions for 

efficient wood production. They also act as a filter for the settlement’s at-
mosphere which is cycled through Torus 3A to comlpete the atmospheric 
gass cycle.

control level & laboratory

food processing

cargo bay
cargo metro

passenger metro

cargo crates slide 
down the slope

seeds prepared in 
the lab are plant-
ed by robots

gravitational pull

as plants grow, 
shelves are slowly 
moving towards har-
vesting robots

robots pack  the 
harvest in special 
containers and then 
in crates
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Bees will play a stupendous role in the agricultural 
quarters. Not only will they assure the pollination 
process that is vital for the reproduction of plants 
but their honey is believed to have incredible med-
ical proprieties. I for one, never heard of a person 
being sad while eating the sweet flavored gold

Pollinators
To make a prairie it takes a clover and one bee (Emily Dickinson)

Crop Total growth 
period (days*) Benefits

Alfalfa 100-365

for livestock forage (it contains  minerals, 
dietary fiber, and vitamins A, B1, B12, C, D, 

E, and K, up to 50% proteins and also is very 
high in chlorophyll, which is to serve as an 
antioxidant in the bloodstream) and natural 
medicine (very effective in treating diseases 

like arthritis, rheumatism, and gout)

Banana 300-365
high in potassium and pectin (two forms of fib-
er) and also a good source of magnesium and 

vitamins C and B6, antioxidants

Barley/Oats/Wheat 120-150
used in a wide variety of dishes and also con-
tain fibers that help the digestion and also can 

lower the cholesterol level in our organism.

Bean (green) 75-90 contain protein, complex carbohydrates, fiber, 
antioxidants, and important vitamins and min-
erals, such as folate, manganese, potassium, 
iron, phosphorous, copper and magnesium.Bean (dry) 95-110

Cabbage 120-140

incredibly nutritious yet very low in fat and 
calories. Also contains important vitamins such 
as C, B5,B6,B1,K  and a adequate amount of 

minerals like potassium, manganese, iron, and 
magnesium

Carrot 100-150
notably rich in anti-oxidants, minerals, vitamins 
and dietary fiber, they are also an exceptional-

ly rich source of carotenes and vitamin-A.

Cauliflower 65-95
an excellent source of vitamin C but also con-
tains good amounts of many vital B-complex 

groups of vitamins and minerals such as man-
ganese, copper, iron, calcium and potassium

Citrus 240-365 source of Vitamin C

Cotton 180-195
very desirable for the clothing industry on our 
ship because of the material’s hypoallergenic 

nature

Cucumber 105-130
contains no saturated fats or cholesterol. It rep-
resents a good source of dietary fiber, potassi-

um, anti-oxidants and vitamin K

Eggplant 130-140
effective to control high blood cholesterol, 

they also contain essential vitamins such as  
B5,B6,B1,B3 and are a good source of minerals 

like manganese, copper, iron and potassium

Torus 3A was specially designed for agriculture and animal farming. Although in 
the same sector, agriculture and farming won’t be in direct contact.  We chose to 
combine them so as not to cause any atmospheric composition alterations that 
might lead to a lot of inconveniences. In order to meet the vegetables demands 
of the colony we have adopted a method that allows us to efficiently use the Set-
tlement’s limited space: vertical farming.
Inspired by a farm in Singapore, vertical farming on our space colony will be 
even more productive having the ability to control the atmospheric conditions 
24/7 and the quantity of light the plants receive.

The space colony has to meet all the nutritional 
requirements of its inhabitants, both humans and 
animals. In order to do so, we have to strictly re-
spect the necessities of our organism and the 
specific quantities that need to be consumed.

Agriculture and Farming
on Axis Mundi
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Crop Total growth 
period (days*) Benefits

Flax 150-220
an excellent source of numerous health-benefit-
ing nutrients, dietary fiber, minerals, antioxidants 

and vitamins that are essential for optimum 
health.

Lentil 150-170
helps reducing blood cholesterol since it contains 
high levels of soluble fiber. Is also high in protein 
and in case of need it is a tasteful substitute for 

meat

Lettuce 75-140

contains important vitamins such as A, C, K 
and also beta carotenes. Moreover, it has good 
amounts of minerals like iron, calcium, magnesi-
um, and potassium, which are essential for body 

metabolism

Sweet corn 80-110 one of the finest source of dietary fibers but also 
contains vitamins, and antioxidants in addition to 

moderate proportions of mineralsField corn 125-180

Melon 120-160

very low in calories and fats yet they are a very 
rich source of anti-oxidants that are essential 
for optimum health. They also contain a good 
amount of vitamin-B6 ,vitamin B-1, vitamin-C, 

manganese and potassium

Millet 105-140
contains lots of fiber and low simple sugars as 

well as important anti-oxidants and magnesium. 
Also it has the advantage that is gluten-free and 

non-allergenic

Onion (green) 70-95 very low in calories and fats but rich in soluble 
dietary fiber. They represent a rich source of 
chromium, the trace mineral that helps tissue 
cells respond appropriately to insulin levels in 

the blood and antioxidant vitamin, vitamin-C and 
mineral manganese

Onion (dry) 150-210

Peanut/Groundnut 130-140
rich in energy and health benefiting nutrients, 

minerals, antioxidants and vitamins that are es-
sential for optimum health

Green Peas 90-100
one of the most nutritious leguminous vegetables, 
rich in health benefiting phytonutrients, minerals, 

vitamins and anti-oxidants.

Pepper (bell/chili) 120-210

contains an impressive list of plant nutrients 
that are found to have disease preventing and 

health promoting properties. Both kinds are a rich 
source of vitamin-C and A and have adequate 

levels of essential minerals

Potato 105-145
one of the richest sources of starch, vitamins, 

minerals and dietary fiber. Also they are one of 
the richest sources of B-complex group of vita-

mins

Crop Total growth 
period (days*) Benefits

Radish 35-45
low calorie root vegetables that represent a good 

source of anti-oxidants, electrolytes, minerals, 
vitamins and dietary fiber

Rice 90-150
great source of energy and also cholesterol free; 

it is considered to have diuretic and digestive 
qualities and even to prevent various diseases 

(cancer, Alzheimer’s)

Sorghum 120-130 one of the best foods out there for dietary fiber; it 
also contains magnesium and vitamin-B6

Soybean 135-150
soybean oil is a moderate source of anti-oxidant 
vitamin E, yet it contains vitamin K in high con-

centrations

Spices 
(Saffron, Parsley, Curry, 

Rosemary, Oregano, Cin-
namon, Nutmeg, Cay-
enne, Cumin, Pepper)

-
extremely healthy for our organism and also have 
the advantage to add a little tastiness to every-

day food

Spinach 60-100
very low in calories and fats but holds a good 
amount of dietary fiber, vitamins and minerals 
while it is also a good source of omega-3 fatty 

acids. No wonder why Popeye loves it.

Squash 95-120 incredibly rich in vital antioxidants, and vitamins  
such as vitamin-A, vitamin-C and vitamin-E

Sugar Beet 160-230 low fat, no cholesterol but health benefiting vita-
mins, minerals and anti-oxidants

Sugarcane 270-365 contains carbohydrates in good quantities as well 
as potassium and also has no simple sugar.

Sunflower 125-130
sunflower seeds are an excellent source of es-
sential fatty acids, vitamins, and minerals. Also, 
they are high in energy and a good source of 

proteins.

Tomato 135-180 excellent sources of antioxidants, dietary fiber, 
minerals, and vitamins
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(+) as the plants consume the 
nutrients, they help to purify the 
water that the fish live in
(+) fish waste provides a food 
source for the plants; the plants 
supply a natural filter for fish
(+) no need of adding toxic 
chemical solutions
(+) increased production, com-
pared with the individual methods

(-) expensive to set up, but 
rewarding on the long run 

Aquaponics
The nutrient-rich water that results from raising fish provides a source of natural 
fertilizer for the growing plants.

(+) reduction of root rot
(+) delivers increased oxygen 
quantities to the roots

(-) the spread of a disease can 
affect the whole garden
(-) set-up costs can be high

Passive Sub-irrigation
Plants grow with their roots in moisture-retaining materials such as fiberglass, 
clay pebbles, coconut husk or perlite

(+) no need of soil from Earth 
(which means that we limit the 
spread of possible pathogens 
and diseases)
(+) any species of plants can be 
grown in a system of this kind
(+) due to the exposure to a big-
ger quantity of oxygen the plants 
tend to develop faster
(+) it uses 65% less water and 
requires ¼ the nutrient input com-
pared to hydroponics
(+) a mist is easier to control 
compared to a liquid in a zero 
gravity environment

(-) regular disinfection is a must 
and that surely won’t come cheap 

(-) dependence to the medium (if 
any of the compounds of the sys-
tem like the spray head is dam-
aged, the plants can easily die)

(-) set-up costs are usually high

Aeroponics
Roots are suspended in a deep air or growth chamber and are periodically wa-
tered with a fine mist of atomized nutrients.

(+) no need of soil from Earth
(+) water stays in the system 
which means that the labor of wa-
tering of plants can be avoided 
(+) easy to harvest
(+) nutrition pollution is not re-
leased into the environment (com-
pared to traditional farming)

(-) if a disease appears all plants 
in the container will be affected. 
Water borne diseases can quickly 
spread right through the hydro-
ponic gardens
(-) if the hydroponic system fails 
it can lead to rapid plant death 
without soil as a buffer
(-) initial cost for set-up can be 
high

Hydroponics
Plants’ roots are completely immersed in a solution of minerals and nutrients.

Methods of cropping
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Genetic Tinkering

 The first generation of crops on the space colony will strongly influence the fur-
ther ones, so we need to ensure that they are of high quality. Also the production 
has to meet the nutritional requirements of its inhabitants and the specific quan-
tities. In order to obtain resistant and healthy plants we will genetically modify the 
first generation and if needed, we will constantly improve.
 As we know, GMOs are of far better quality than regular crops which would 
mean that we will be able to boost our production if needed and get better re-
sults. Yet, we will not abuse this technique due to the fact that there is no certain-
ty that modifying a crop’s genome has negative side effects on the human body, 
on the long run. 

Animal Farming

When choosing which species of animals would 
become the livestock of the colony, multiple fac-
tors were taken into account: the reproduction 
rate, the pollution they produce, resistance to 
certain diseases etc.

Fish
+ their waste is useful in aquaponics
+ high reproduction rate
+ contain high amount of Omega-3

Sea food
+ good source of proteins, vitamins, 
minerals
+ excellent source of Omega-3

Rabbits
+ cheap feeding (alfalfa, hay, etc.)
+ extremely high reproduction rate
+ one of the most productive domes-
tic livestock animal (high meat-bone 
ratio, produces more than it con-
sumes)
+ the meat is almost cholesterol-free 
and has a small amount of fat

Goats
+ preferable to cows - less pollutive
+ high quality milk
+ lower in calories, fat, cholesterol

Chicken
+ eggs are incredibly nutritious
+ cheap feeding
+ rich in protein, low in calories

+ Can anyone imagine being sick 
without a chicken soup by his side?



‘Axis Mundi’s 
internal-purpose in-
dustries don’t include mass pro-
duction. The limited storage and resources 
of the settlement require a ratio between pro-
duction and consumption as close to 1 as pos-
sible. It is why industrial modules are designed 
for multiple functionality. Whenever there is 
a long-term surplus and lack of demand in a 
field, the processes are either replaced by oth-
ers in demand, either delivered — if the market 
allows it — to Earth. Therefore, products such 
as textiles or foodstuff are produced only on 
demand. Stores estimate consumption, accord-
ing to clients’ web orders, reviews and  general 
trends for past purchases, and order above real 
demand (already placed orders) only with a few 
units, and a few new types of products. Why or-
der above real demand? To overcome situations 
when a colonist forgets to order. Ordering new 
products makes colonists aware of new availa-
bilities and assortments, thus promoting them.  
This order-and-receive system is currently only 
being tested, since some are still not feeling 
comfortable with having to order with anticipa-
tion. 
 Many have asked why aren’t colonists able 
to order immediately for their next meal and 
receive food (and other products) at home, 
through individual cargo pipes. The simple an-
swer is: the pipelines which would bring prod-
ucts to each home is an unnecessary expense at 
the moment, and it wouldn’t allow colonists to 
interact with products before purchasing.’
(Axis Mundi Minister of Finance)
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Workflow of Industrial Plates

cargo input (unprocessed)

cargo output (processed)

Extraction Industry Soft Industry

cargo input (raw materials)

cargo output (finite product)

On our way out of the agricultural to-
rus, we visited the low-gravity indus-
try plates. Here we watched from the 

service ring some of the production lines. First, 
we witnessed a segment of the textile industry. I 
knew this was textile industry only because Mrs 
Mendel specified. A huge automated transparent 
vessel system was mixing substances and send-
ing them to containers. In another room, farther 
from the centre of the plate, 3D printers were 
pouring the produced materials into finite cloth-
ing pieces. Some printers were creating identi-
cal items one after another, while others seemed 
like having a randomiser for their tasks. They 
produced all the shapes, colours and patterns of 
clothing you wouldn’t think of. Some products 
looked quite classical, while others were astound-
ingly avant-garde. I could spot two names on the 
impressive machines. One was Made in Space, 
the company that had first released micro-grav-
ity printers decades ago for the ISS, and Elec-
troloom, which I believe was the first company 
to ever print clothing items. This was happening 
close to the advent of 3D printers, before any or-
gan or wooden object was ever printed.

 After being completed, the items were packed in their crates, and carried in the circular load-
ing bay, which surrounds the plate (*workflow of a plate). To see the other soft industries in this plate 
— perfumes and drug industry, advanced food processing etc. — the plate had to turn, as the rail we 
were stationing on was on the diameter of the plate, inside the micro-torus which linked the plates. But 
all were mainly huge chemistry labs and 3D printers. So we moved on to extraction.

 These plates were divided in fewer slices, 
as the extraction processes required not only 

heavier machinery, but also larger cargo 
bays. The workflow was reversed, towards 
the centre of the plate, because the output 
was less chunky than the loaded asteroid 
parts. The whole process implies melt-
ing the clustered ore, dividing the dif-
ferent resources and applying specific 
treatments. The output was either 
metal powder or various liquid sub-
stances, which were carried into spe-

cial containers inside the Cargo Metro.
 Before exiting the service ring, we 

went past the water treatment plant and an empty plate module. Mrs Wendel explained: 
‘Even though some of these plates  will be filled with our technology and our subsidiaries, 

some are left out specially for private businesses which will want to rent these spaces to operate 
- produce or research.

 
The automation throughout the ship was staggering. It felt like a working organism — it never stopped.

Plate modules 3A
          low-gravity industry

‘Since Axis Mundi industries will constantly 
evolve in a limited space, heavy industry based 
on pre-built shapes is inefficient. It is why every 
metallic product is created using 3D printers. 
Our advanced printers and CAD innovations 
allow us to go beyond additive manufacturing. 
We can print selectively certain parts of the 
final product to act as temporary matrices in 
which we pour melted metal powder. This is 
how we speed up heavy industry.’
(Axis Mundi Chief Engineer)
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Workflow of the Starport

Processes inside the torus:
• cargo load, unload
• cargo deposit for non-waste materials
• laser cutter: large asteroid pieces etc.
• assembly: spacecrafts, satellites (ISA and private), orbit solar panels and other 

space-launchable structures
• maintenance and reconditioning
• disassembly for recycling/reuse

Satellites can now be reconditioned or disassembled and recycled inside Axis 
Mundi, to avoid creating more space debris.

stagnate. Not like any other factory on Earth which, once finished its activity, is emptied out and, at 
best, demolished to make space for a completely new one. Here organisations around the world were 
cooperating to find the best solutions for long-term functionality of a plant, across multiple industries 
with minimal loss and delay. This was an evolving body. Even its overall shape wouldn’t stay the same. 
Circular resizable printers wrapped all around the Settlement could, at any moment, carve with ma-
terial from Selena 1 new modules, modify or remove existing ones, and reuse that material again and 
again. And whenever some of the materials lost their properties, advanced chemical processes inside 
the recycling plant were most likely able to restore them to maximum functionality. After all, we could 
print and remove atoms. 
 Back to the Starport, I listened to the last sentences of our guide’s endless presentation: ‘All the 
operations in this torus are conducted from the control rooms inside the axis’ tops and from the resi-
dential torus. Small tasks are controlled directly from residential buildings or office centres, all being 
monitored from the control ring. All the important decisions and manoeuvres are taken inside the 
control ring.’ 
 ‘The other bay ring, 2B, will be structured vaguely the same. It’s somewhere in its middle con-

Our next stop was at level 2A, in the main cargo bay of the Ship. This was the real Sci-fi. Watch-
ing from the inner circumference of the torus, we could see the space ships fly through the 
smaller iris doors, dock for a few minutes, while the cargo metros would load from beneath. 

The spacecrafts then smoothly took-off and disappeared in space. Most of them were carrying ores 
from the lunar base. Just next to our metro tunnel was the deposit. Some cargos weren’t directly loaded 
on the metro, instead they were grabbed by automatic cranes and inserted into one of the slots of the 
depo according to the colour code. The slot would then secure the huge crate, and move on its rail to 
make space for an empty slot. Cargo was grouped in categories, and basically every time a pack of a 
certain category was needed in the ship, a cargo metro came to the circular loading rail, and the cranes 
would move the boxes inside the metro, which then exited on the next spoke, making space in the 
queue. (*workflow)
 ‘The ships you can see here were built on the lunar base, and some were used to intercept me-
teorites, reduce their speed and modify their course towards the Moon. For those situations they were 
piloted from the base’s control room. Well… most of the time… Some operations required trained 
pilots, but none too risky for a human life. Soon enough, the technology for spaceship building will 
be installed in this torus along with other heavy industry apparatus.’ As our metro was moving past 
the last sector of the ring, where damaged ships were being checked and hopefully fixed, Mrs Wendel 
continued with a lively tone: ‘As you can see, a few modules of the service area are already in their final 
testing stages. Basic maintenance is already conducted here on damaged ships. The graphene printers 
will be arriving within a week for more complex operations. I personally cannot wait to see them in 
action! Not only will they build new spacecrafts, our future projects include space debris collectors, 
cosmic solar panels, weather-stabilising satellites and so many others! Who knows? It might be just a 
matter of time before the first Warp Drive craft takes-off Axis Mundi’s Starport!’ (*applications of the 
Starport)
 Although the Warp Drive wasn’t here yet, I couldn’t even try to imagine this wasn’t a movie I 
was watching on panoramic screens. And I wasn’t alone. People were saying almost constantly ‘OMG’ 
and ‘Wow! Look at that!’ and it didn’t have to be English to sound alike. Star Wars and Star Trek was the 
main comparison term in our metro. Some said right away that they wished they could work here. And 
I too had the impulse to wish for it. But, I mean… once you become part of this organism, this perfect-
ly cyclic workflow that goes on and on just the same, with instant emergency solutions, is it really that 
interesting anymore? I preferred to sit back and watch this new world beauty, this perfect apparatus 
that humans didn’t previously seem capable of creating. Yet, thinking about it, the ship would never 

Torus 2A
The Starport

docking bay

loading tunnel
cargo deposit

heavy industry &
maintenance
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Level 3B
 research & zero-gravity industry

Torus 2B
 waste management

‘The other bay 
ring, 2B, will be 
structured sim-
ilarly [as the Star-
port]. It’s somewhere 
in its middle construction 
phases. Its purpose is waste man-
agement.’ 

 ...Except instead of normal cargo, 2B it receives garbage packages. These are delivered 
from inside the settlement, from Selena 1 and from Earth through the New World Economy Program 
- the Green Bank funds the shipments. Also, space debris collectors bring the scrap pieces inside 
2B. All materials are then sorted and sent through separate processes.
 Some of the more notable recycling processes are for these types of materials:

Space Debris
 To be able to safely launch solar panels (and other  in orbit, most of the space debris must be col-
lected to avoid damaging the extremely thin graphene panels. The debris will be recycled in torus 2B and will 
usually be treated as electornic waste.

Electronic Waste
 Abundant in many landfills around the world, especially in underdeveloped countries such as Ghana, 
it is also the main type of waste found in space debris. These contain considerable amounts of gold and other 
metals. It is why people living close to these landfills rudimentarily extract gold and other metal parts of the 
electronic circuits and sell them to make a living. This encourages a dramatically unhealthy lifestyle, because 
of the toxic gasses released by the residual material in the atmosphere above and around the landfills. 
 Through the New World Economy Program (more information at p. ...), this waste is delivered to Axis 
Mundi, where they are recycled in safe conditions, with less than 99.9% less human contact and pollution. 
Plastics and galss are separated by metals, which are then purified and brought to a state especially to be 
used by printers. 

Organic Waste containing toxic chemicals
 Very abundant next to all Earth’s cities, this type of waste, although biodegradable, will pollute the soil 
because of the chemicals it initially contained, or reacted to inside the landfill. Therefore it is also transported 
to Axis Mundi in vapor-retarding impermeable packages.
 Inside 2B, toxic substances will be filtered through chemical reactions. The resulted nutrimental by-
products will pass through a second purification process and added inside the food served to animals or 
used as natural fertilizers in agriculture. Toxic byproducts will be, as much as possible, separated through 
chemical chain reactions and reused or sold in more utilizable forms to Earth.
 Bioenergy production has been considered, although it isn’t required for internal use, and it isn’t as 
efficient as other ways of producing energy. In case it is set up, toxic gasses released in the process will be 
treated as mentioned, and reused.

 Gradually, landfills are being redesigned as contained temporary storage spaces for most 
types of nonbiodegradable materials, which are sorted before being packed and delivered to Axis 
Mundi. We predict that within a decade from the start of the program, Earth will half its total nonbio-
degradeabble waste quantity.

Zero-gravity Research on Level 3B:
• gravitational waves

Researching gravitational waves 
requires almost ideal conditions, 
impossible to achieve on Earth. It is 
why Torus 3B is somewhat isolated 
from the rest of the settlement. 

• small spacecraft testing: safety, motion
• miniature spacecraft and space struc-

ture testing
• simulations: space systems etc.

Zero-gravity activity on Level 3B:
• Earth’s External Drive
• space woker training
• filming and art studios
• sports and entertainment

Ladies and gentleman’ Mrs Wendel announced with 
pride while we were crossing back towards the axis, 
‘I’m afraid our tour ends here, as the schedule al-

lows. As I have explained, torus 2B is still in construction 
and, although the metro tunnel is in place, any emergen-
cy could have fatal outcomes within an incompletely se-
cured torus. The Settlement’s main deck is, of course only 
for authorised personnel, while torus 3B is housing the 
most sensitive experiments humanity has ever done. Our 
presence there is truly unwanted.’ She paused. Unnatural 
pause, I thought. People were feeling regretful and some-
how disappointed. The guide smiled contently. ’However 
I do have a surprise for you! Although it hasn’t been add-
ed in the schedule yet, the plates on level 3B are available 
for touristic visits. You will be the firs group to see live 
what is inside there. And believe me, there is something 
to see.’ First group? Naah… Classic guide trick. Some-

thing to see… probably since Markuss said I hadn’t seen the best part. 
 He was right. The rings on 3B were hosting the famous World Backup — it had a few names. 
It was the largest, most compact library in the universe. Not only was the most important data of hu-
manity stored here, it existed in more formats. One of the rings was a huge server chamber, two plates 
stored physically written data with the purpose of being accessed in case the settlement ran out of elec-
tricity. (…) From my readings I knew that the information carved on the really thin plackets was very 
small, unreadable by the naked eye. It was extremely compact. At the moment, the library was being 
sorted and filled up. More and more data was coming in every day, as agreements were signed down on 
Earth. Through the cameras we saw the 3D corridors for the robots which read the papers and sorted 
them out. Classified information was also here somewhere, but encrypted by the owner. The matters 
about these informations were still unclear. But just standing there, seeing the containers of a large part 
of humanity’s knowledge… it was like I had reached the end of the world. Of course, the term ‘reach’ 
was quite improper. Everything we were seeing on the surveillance screens could have been an entirely 
fictional movie, for all we knew.
 Nevertheless, this was indeed a treat. We headed back in torus 4, and we disembarked next 
to the entertainment complex. We had about three hours before the dinner at the hotel. We could go 
watch a movie, or a live concert, or eat in town if we chose. In the following morning we would leave 
for Earth.



Oxygen Production

A main source of oxygen is the lunar regolith, being such an abundant resource. Lu-
nar regolith contains a high percentage of oxides among which: SiO2, CaO2, FeO2 and 
MgO2. Researches show that 48% of the lunar soil is made of oxygen.
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1. Vacuum Pyrolysis

Its principle evokes one of chemistry’s most 
simple reactions. If we heat the soil at a tem-
perature of 2500˚C the substance crumbles 
into atoms and releases the trapped oxy-
gen.  

+ other than the basic converting machine, 
it doesn’t require any additional materials
+ no prospect for any particular mineral

From the process, a secondary product is formed: slag (waste matter of highly metallic 
or glassy nature that contains a low ponder of oxygen). It was used for passive radiation 
shielding and as a construction material.

2. Water Electrolysis

Oxygen can also be obtained from the water on the Settlement through water electrol-
ysis. 

H
2
O → H

2
+(1/2)O

2

Oxygen is then be reintroduced in the air system, while hydrogen is used inside hydro-
gen internal combustion engines to produce mechanical energy to rotate the Settle-
ment’s spokes. Both components are reused inside the fuel cells to close the cycle by 
producing water.

Nitrogen

Nitrogen detains the highest ponder in the composition of our atmosphere and plays a 
major role not only in the breathing process but also in the development of organisms. 
We further enlist some of the most impressive qualities of nitrogen:

- Plays an essential role as a compound of amino acids and nucleic acids. The first 
are responsible for the protein synthesis, which is a process that is vital for the organ-
ism.  If amino acids are not used for protein synthesis, they can be broken into com-
ponents, including nitrogen, to produce energy. Moreover, the nucleic acids (DNA 
and RNA) also contain nitrogen.
- In the process of normal growth, the cells are continually replacing themselves. 
Also, in the case of an injury, the organism is fighting to repair the wounded tissue. 
All these require nitrogen.
- Nitrogen is an important compound of the nitric oxide, which is a free radical that 
plays a major role in the communication that takes place between cells.
- Plants require nitrogen in their development. (Nitrogen fixing bacteria that can be 
found in the nodules on most of the roots of legume crops) Also, nitrogen is the main 
compound of many efficient fertilizers.

However, being an inert gas that is hardly found in space, it will need to be brought 
mainly from Earth. But also a quantity can be obtained from ammonia, which is going to 
be a secondary product of using the wet oxidation method for obtaining water (see Wet 
Oxydation, p. 56).

A major part of Axis Mundi’s ecosystem is its atmosphere. It’s essential for sustaining the 
life of the colonists, plants and farmed animals, and is a main component of the Settle-
ment’s substance cycle.
So how was it brought up there?

First of all, in order to support life, it needs to have the same composition as Earth’s atmos-
phere (78% nitrogen, 21% oxygen, 0.93% argon, 0.038% carbon dioxide, water vapors 
and other gases). Since there are no planetary processes to regularly adjust it, we have to 
actively maintain its configuration. 

The finest workers in stone are not cooper or steel tools, but the gentle touches of air and 
water working at their leisure with a liberal allowance of time. (Henry David Thoreau)

Atmosphere



One of the fundamental factors for simulating Earth’s sustainability is water. At the very core 
of the Settlement’s self-sufficiency and regenerability lies the water cycle. Reproducing 
such a complex natural system was the greatest challenge faced by scientists at the ISA.

Making water in space

1. Combustion of hydrogen: 2H
2
 + O

2 
→ 2H

2
O + Q

2. Mining asteroids

There are some types of asteroids that contain water in form of ice. There are also some 
which contain huge amounts of ores such as nickel, platinum, iron, titanium as well as vol-
atile substances like hydrogen or oxygen. 
We chose some of the most potentially useful asteroids:

Name Useable Content Rarity

How to mine asteroids?

Landing on asteroids can prove tricky due 
to their low gravity. Therefore the mining 
spacecraft will have to grapple to the as-
teroid in order to secure its position and 
then shoot specially designed projectiles 
for stabilization and fine maneuvering to-
wards the surface of the asteroid.
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3. Hydrogen-oxygen fuel cell

The hydrogen-oxygen fuel cell firstly presents the advantage that does not involve the 
explosion that the combination of oxygen and hydrogen implies. Its structure consists 
of two porous carbon electrodes usually containing nickel and the space in-between 
those two is filled with a concentrated solution of KOH or NaOH (which will play the role 
of an electrolyte), found at a high temperature.  The hydrogen and oxygen are intro-
duced into the space where the electrolyte is, through the porous carbon electrodes. 
The process can work continually until the reactants are fully transformed.
This method is efficient when temperature ranges from 70o-140oC and moreover, it 
presents the potential of about 0.9V.  

Water
We forget that water cycle and life cycle are one. (Jacques Yves Cousteau)
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Reclaiming water
After producing water and releasing it to flow throughout the colony through pipes to serve 
to specific needs such as: cooking, washing, drinking etc., we need to find a way of re-
claiming it and establish a way of treating it so as to reuse it. Furthermore, is of utmost im-
portance to purify the water by removing the wastes, while in the same time to convert these 
wastes into something useful. 
Methods like biological degradation or incineration are not suitable to a space environ-
ment due to the fact that they produce pollution. And keeping our colony as pollution-free 
as possible is our ultimate aim. So after analyzing some of the possibilities we choose the 
following: 

Wet oxydation (Zimmerman process)

Wet oxidation is a form of hydrothermal treatment where the water wastes are heated with 
oxygen to a temperature ranging from the normal boiling point of water (100˚C) to below 
the critical point(374˚C) and a pressure about 100 times the normal atmospheric pressure 
to avoid excessive evaporation of water.

Cooked under these conditions for about 1h and a half, the result will consist in high quality 
water containing ammonia, fine phosphate ashes and effluent gas rich in CO2.
The phosphate ashes can be filtered and giv-
en to animals in food or as a nutritive substance 
for plants, whereas the resulting gas, which is 
sterile can be added to the air system in order 
to maintain the CO2 level in the colony’s atmos-
phere.
Moreover, from ammonia (NH3) we obtain nitro-
gen, required for the atmosphere of Axis Mundi.

Benefits:
+ high quality water
+ pollution free
+ recycling wastes into usable materials
+ If more than 2% of the initial waste consists 
in combustible solids then the process will be 
self-sustained

Dehumidifiers

Why not extract the water directly from the air? 
How it works? Firstly, the moist air passes over a coolant where it gives away some of its 
heat. In the next stage the air passes through a hydrophilic screen (made of hydrophilic 
materials). Finally the moisture is condensed, extracted and eventually pumped and stored 
into a tank. The heated coolant will then pass through a heat exchange and the excess heat 
will be taken to the central radiator.

Due to the fact that the transpiration of plants 
will represent the highest ponder of humidity, 
the largest number of dehumidifiers will be 
found in the agricultural torus, as well as in the 
crop storage area, where a low level of mois-
ture is required. Furthermore, the dehumidifier 
will be coupled with the air conditioners and 
together represent the colony’s temperature 
control system.

Reverse Osmosis

This method is in essence a filtration 
through a semi-permeable membrane. 
An external pressure needs to be ap-
plied at one end, a pressure that has 
to overcome the osmotic pressure so 
as to reverse the natural flow of the 
pure solvent.
In the natural process of osmosis the 
solvent moves from low concentration 
to high concentration (through a mem-
brane).

Distillation of wastewater

The distillation is basically a process of sep-
arating two compounds by bringing the sub-
stance to one of its compound’s boiling point.  
 In the first phase urine will be distillated, and 
then combined with other wastewaters. After 
that, the flow undergoes some series of filtra-
tions. First, the solids are filtered out, followed 
by other numerous filtrations through beds 
made of certain materials that either absorb 
the contaminants or negate them using ion 
exchange.

The product still contains some non-organic materials, so a reactor will be necessary to turn 
those impurities into  CO2 , water and ions. The CO2 will be further used to assure a constant 
level of carbon dioxide in the atmosphere. 

The spare water that is not used for any of these purposes will serve the role of flushing 
human and animal wastes to waste processing.
Also, some of the water will fill fish ponds (see Agriculture and Farming, p. 38). The water from 
the fish ponds will be screened in order to remove the fish wastes and finally find its way to 
the agricultural area.
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The Water Cycle
Purpose Reason Quantity Specifications

Drinkable water

Even though most on the 
water in our colony will be 
100% potable after pass-
ing through waste treat-
ment, a certain quantity 
of water will be given to 

each person daily.

0.5 gallons/
person/day

Quantity may vary depending 
on many factors like: age, 
sex, medical advice etc.

Showers

We decided not to use 
bathtubs because they 
require a larger quantity 

of water.

15-20 
gallons/per-

son/day

The shower heads will be 
able to estimate the optimal 
quantity of water needed so 

as to make the showering effi-
cient (same results as having 
a longer one but with a less 

volume of water)

Teeth brushing, 
hands & face 
washing and 

shaving

Personal hygiene will be 
a must for every space 
pioneer because we try 

to avoid the spreading of 
diseases.

1-2 gallons/
person/day

 The faucets will have the 
same mechanism as the 

shower heads.

Cooking water

Part of the water needed 
for the normal functionality 

of the body comes from 
food.

3 gallons/
person/day

A specialized “chef” comput-
er will calculate the amount of 
water necessary for a certain 

meal. Only the number of 
plates and the chosen recipe 

will have to be specified.

Water for flush-
ing wastes to 

waste treatment
-------- 2 gallons/

person/day --------

Total(gallons/person/day): 24.5 gallons

TOTAL(gallons/living quarters/day): 1 225 000 
gallons
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Energy
The main types of energy production used on the settlement:

1. Photovoltaic
Solar cells convert sunlight into electricity. The solar panels which pro-
duce the electricity for Axis Mundi use Graphene Oxide as a sem-
iconductor because of its incredible properties and efficiency. 
Graphene is transparent, biodegradable and allows for ultra-fast 
data transfer rates. However, it is not very good at collecting 
the electrical current produced inside the solar cell. There-
fore, Graphene Oxide is a better solution. 

The energy is stored inside graphene supercapacitors. 
Not only are they far smaller than conventional batteries, 
they can also chanrge and discharge a hundred to a 
thousand times faster than standard batteries. Surpluss 
energy is delivered to Earth using mi-
crowave-transmitting solar satel-
lites. Axis Mundi is also planning 
to build and launch external solar 
panels and sell large amounts of 
cheap renewable energy on Earth.

2. Hydrogen-Oxygen Regenerative Fuel Cell
The overall reaction involves the combination of hydrogen 
and oxygen gas to form water, aspect which is useful both in 
water production and energy sectors. 
 

(a) The electrolysis 
of water. The water is 
separated into hydrogne 
and oxygen by the passage 
of an electric current. 
(b) A small current flows. The oxy-
gen and hydrogen are recombining.

Another way of looking at the fuel cell is to 
say that the hydrogen fuel is being ‘burnt’ or 
combusted in the simple reaction: 
2H2 + O2 →2H2O

3. Fusion Reactor

 Axis Mundi could be fueled by the same reaction that powers the sun and the stars 
from their cores: nuclear fusion. The process implies heating up light atoms, such as the 
hydrogen isotopes deuterium and tritium at extremely high temperatures - 150 million de-
grees Celsius - until they turn into hot plasma. The two isotopes are fused together resulting 
in the formation of a helium nucleus, a neutron and a motherload of energy.
 Nuclear fusion is considered renewable energy, since it has no carbon-dioxide 
emissions. It produces a lot of energy and it is fueled by the most abundant particles in the 
universe. Only the first reactors produced roughly 7 billion kilowatt-hours of energy a year. 
30 years later, their capacity has doubled. Furthermore, it poses no threats as the 

reactiojn is far more controlable. If anything goes wrong, the plasma cools 
down and the whole process peacefully stops. However, a fu-

sion reactor requires a huge amount 
of energy to start running. 

 In normal conditions, Axis Mundi doesn’t require the en-
ergy produced by the fusion reactor. In extraordinary situta-

tions, mainly if the settlement needs to be rapidly moved from 
or back to its orbit, the solar energy created by the settlements 

internal and external solar panels and fuel cells will be channeled 
towards firing up the fusion reactor, which can then run the large 

thrusters at maximum capacity. Even in such situations, the fusion re-
actor might not be required, since the whole solar energy can fire up the 

thrusts at a considerable level in order to execute advanced manoeuvres.
 The fusion reactor might, after all, be an asset of a future we haven’t 

yet started to think about: the moment when more space settlements will be 
built around Earth. The power could help their construction, or could fuel the 

ship towards further points of the solar system. Can we even predict the systems 
that a multitude of settlements could create? Axis Mundi is desgined to adapt, modify 

and update for many new contexts. Even if other more advanced structures might be ex-
ecuting the main processes of our next era, Axis Mundi is equipped as well as possible to 
act at least as an auxiliary asset. It has been built to open up as many horizons as we can 
currently think of.

‘Remeber the first fusion reactor finished in 
2022 in Cadarache, France? It could only pro-
duce 7 billion kilowatt-hours of energy a year, 
compared to today’s 15 billion. What humble 
beginnings...’
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Fusion Reactor
The Sun is a natural fusion reactor. Fusion power is the generation of energy by nuclear fusion. 
Fusion reactions are high energy reactions in which two lighter atomic nuclei fuse to form a heavier 

nucleus.
(+) Clean energy. No greenhouse gases.
(+) Virtually limitless fuel available. (The deu-
terium can be distilled from seawater and the 
tritium can be “bred” in the reactor.)
(+) No chain reaction. Easier to control or stop 
than fission.
(+) Little or no nuclear waste. Core remains 
radioactive for only 100 years. Possibly radio-
active structural elements.
(+) Very low fuel cost

(-) Requires extremely high temperatures. Diffi-
cult to contain
(-) If cold fusion could be achieved, it would be 
much easier to implement.
(-) Could produce a net negative amount of 
energy

Solar Energy
Solar energy is radiant light and heat from the Sun harnessed using a range of ever-evolving 
technologies such as solar heating, photovoltaics, solar thermal energy, solar architecture and 

artificial photosynthesis.
(+) Unlike terrestrial solar and wind power 
plants, space solar power is available 24 hours 
a day, 7 days a week, in huge quantities. It 
works regardless of cloud cover, daylight, or 
wind speed, reaching 144% of the maximum 
intensity attainable on Earth’s surface.
(+) Space solar power can provide a market 
large enough to develop the low-cost space 
transportation system that is required for its 
deployment. This, in turn, will also bring the 
resources of the solar system within economic 
reach.
(+) Avoiding interference from the atmosphere.

(-) High development cost. Yes, space solar 
power development costs will be very large, 
although much smaller than American military 
presence in the Persian Gulf or the costs of 
global warming, climate change, or carbon 
sequestration. The cost of space solar power 
development always needs to be compared to 
the cost of not developing space solar power.

Fuel Cell
A fuel cell is a device that converts the chemical energy from a fuel into electricity through a chem-

ical reaction of positively charged hydrogen ions with oxygen or another oxidizing agent.
(+) Hydrogen is the most abundant element 
in the Universe, which makes up about 3/4 of 
all matter. Anywhere there is water (H2O) you 
have hydrogen and oxygen.
(+) Along with its effectiveness as a fuel, hy-
drogen is non-polluting. The only byproduct of 
hydrogen when it burns is heat and water.
(+) Hydrogen is very plentiful. The trick is to 
break the water molecules down to release it.

(-) Hydrogen is currently very expensive be-
cause it’s difficult to generate, handle, and 
store, requiring bulky and heavy tanks like 
those for compressed natural gas (CNG) or 
complex insulating bottles if stored as a cryo-
genic (super-cold) liquid like liquefied natural 
gas (LNG).
(-) It can also be stored at moderate temper-
atures and pressures in a tank containing a 
metal-hydride absorber or carbon absorber, 
though these are currently very expensive.
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 Graphene is a single layer of carbon packed in a hexagonal (honeycomb) lattice, 
with a carbon-carbon distance of  0.142 nm. It is also considered a wonder material and 
its outstanding mechanical and electrical properties have brought many superlatives to its 
name.
 It is so widely used on Axis Mundi – computer circuits, screens, plastic packaging 
replacement, solar panels, spacecrafts,  the base building material of the settlement – that 
we decided to dedicate a chapter to its wonder properties and applicability.

Physical Properties
Density
 The unit hexagonal cell of graphene contains two carbon atoms and has an area of 
0.052 nm2. We can thus calculate its density as being 0.77 mg/m2. 

Optical transparency of graphene
 Graphene is almost transparent, it absorbs only 2.3% of the light intensity, independ-
ent of the wavelength in the optical domain. This number is given by π α, where α is the fine 
structure constant. Thus suspended graphene does not have any color.

Strength of graphene
 Graphene has a breaking strength of 42N/m. Steel has a breaking strength in the 
range of 250-1200 MPa= 0.25-1.2x109 N/m2. For a hypothetical steel film of the same thick-
ness as graphene (which can be taken to be 3.35Å=3.35x10-10 m, i.e. the layer thickness 
in graphite), this would give a 2D breaking strength of 0.084-0.40 N/m. Thus graphene is 
more than 100 times stronger than the strongest steel.

Thermal conductivity 
 The thermal conductivity of graphene is dominated by phonons and has been meas-
ured to be approximately 5000 Wm−1K−1. Copper at room temperature has a thermal 
conductivity of 401 Wm−1K−1. Thus graphene conducts heat 10 times better than copper.

Future applications 
(extract from ‘Scientific Background on the Nobel Prize in Physics 2010’compiled by the Class for 
Physics of the Royal Swedish Academy of Sciences)

 Graphene has a number of properties which makes it interesting for several differ-
ent applications. It is an ultimately thin, mechanically very strong, transparent and flexible 
conductor. Its conductivity can be modified over a large range either by chemical doping 
or by an electric field. The mobility of graphene is very high which makes the material very 
interesting for electronic high frequency applications. 
 Since graphene is a transparent conductor it can be used in applications such as 
touch screens, bendable computer screens, superfast microcomputers, light panels and 
solar cells, where it can replace the rather fragile and expensive Indium-Tin-Oxide (ITO). 
Flexible electronics and gas sensors are other potential applications.  New types of com-
posite materials based on graphene with great strength and low weight could also become 
interesting for use in satellites and aircraft. 

 The development of this new material, opens new exiting possibilities. It is the first 
crystalline 2D-material and it has unique properties, which makes it interesting both for 
fundamental science and for future applications. The breakthrough was done by Geim, No-
voselov and their co-workers; it was their paper from 2004 which ignited the development. 
For this they are awarded the Nobel Prize in Physics 2010.
 The methods adopted for graphene production play a crucial role in determining the 
properties of the final product.



Just after the really original dinner we had, which initially seemed like a little drop of sauce with 
some meat traces, that I couldn’t eventually finish — very saturating, I went to sleep through my 
last night on the Settlement. I couldn’t wait to tell my family what I’d seen, to write the article before 

anyone else did. I was content. Just before I feel asleep, I thought: ‘it was nice, but maybe it could’ve 
been more.’
 A terrible BOOOM!! awoke me and almost stopped my heart. I jumped out of the bed and 
ran to the window. I saw trees shaking violently, a few people running inside the nearest houses. A 
frightening swoosh sound gave me the impression that a giant was sucking the air out of the hotel with 
a straw trough the opened doors and windows. In a few seconds, the sound disappeared and a soft, 
almost calm alarm started sounding inside the hotel. I dressed up as quickly as I could, since the alarm 
told me to take my time, although counting the suggested minutes to be present in the lobby. Outside, 
however, I could still hear a probably very loud alarm, guiding people inside the nearest buildings. As 
I was walking towards the lobby, I heard some people talking about a fire in the torus. I couldn’t find 
a window to look through. I wanted to enter a room, but we were guided directly into the lobby, and 
then through some secondary tunnels inside the underground. The metro station looked completely 
different. Tens of doors I hadn’t even noticed before were wide open, letting in hundreds of people. 
People would walk inside the Glass Metro and then within seconds, a new metro awaited for the rest. 
We were flowing like water. I barely waited for some seconds to hop on the metro. 
 I didn’t even have the time to count before we had to disembark somewhere inside a spoke. 
Our chairs were turned at 90 degrees, because when we stopped I could feel gravity pulling us from the 
back of the metro. The doors opened wider, and from the station a narrow floor rolled under our feet. 
I stood up at a still decent gravity, I could say, and we walked inside the multi-level station which lead 
directly into some sort of a hotel-shelter. It was like a hotel, only slightly smaller, and had less windows. 
We had all the facilities a five-star hotel can provide, only in miniature and like inside a tower. Rooms, 
restaurant, lobby, entertainment areas, pool. I didn’t feel like it was an emergency situation. One of the 
receptionists assigned me a room where I could sleep. Shortly, I heard a sunk swoosh sound, which re-
minded me of the one before. I got scared for a few seconds, but then nothing happened and I went to 
sleep in the small room. In  the morning, I heard a knock on the door. I opened and saw a person from 
the staff holding my luggage. ’Thanks!’ ‘My pleasure! We are terribly sorry for last night’s inconven-
ience. For any complaint or problem, please feel free to discuss with the staff at the reception. Breakfast 
is served in 15 minutes!’ I did all I had to do, and went down for a low-gravity breakfast. Soon enough, 
I was exiting the iris gate, like nothing bad had ever happened inside Axis Mundi.

(the journalist)

Possible threats

Outgassing
One major problem that we might meet in space is outgassing. This problem is more likely 
to appear in the industrial or even living quarters. Machinery in combination with humans 
can be a harmful mixture against the atmosphere. So we propose the following methods to 
deal with unpleasant odors:

Concentrate them by absorbing them using 
activated charcoal and after that send them 
to waste treatment.

OR
Pass the atmospheric air through a catalytic 
burner. That way, the odors can be directly dis-
posed of.

Atmospheric Configuration Modifications
Another significant threat might prove the percentage of the air compounds. If the advisa-
ble quantities are not strictly respected then the health of the inhabitants might be seriously 
damaged. For instance, the lack of oxygen might lead to the malfunction of the respiratory 
system (which may cause unpleasant symptoms like coughing, headaches, drowsiness, 
dizziness or fainting), whereas the nitrogen deprivation might include symptoms of in-body 
deficiencies (like brittle hair or even hair loss, muscle weakness, delayed wound healing 
etc.).

Given the fact that it is easier to prevent than to cure, the air composition will be rigorously 
monitored using technologies that are able to detect incredibly low concentrations in the 
atmosphere. Which takes us to the next point: 

Monitoring pollutants:
In a space environment, we need to keep everything as pollution free as possible. Everything 
is recycled, including air. For a start, we are keeping a close eye to the quality of the air 
we breathe. For this purpose we use mass spectrometers and gas chromatographs. These 
two instruments hold the advantage that they can detect incredibly low concentrations of 
volatile substances in the air. As we say, “prevention is the best remedy”.

Air leakage
In the worst-case scenario when the air system has a flaw or the air composition is per-
turbed by certain factors, the 4-phase emergency system is initialised:

1. The Life Maintenance System automatically finds the flaw and activates emergency 
procedures.
2. The inhabitants of that section are immediately evacuated. People are told to panic 
and run in disorder to the nearest exit (reversed psychology).
3. While emergency systems inside the double-layered walls temporarily isolate the flaw, 
specialised robots fix the problem from both the outside (from the maintenance bays) 
and the inside. 
4. Inhabitants that have exited the section are examined by the medical staff and if they 
show any symptoms that can be associated with oxygen deficiency, they receive imme-
diate treatment.
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I had been working at Reaction Engines Limited for almost a year. All this time I had been thinking 
about back home, to our unknown little village where every morning I woke up in the middle of 
nowhere, surrounded by green land, hills and cold wind. The economical crisis was over long ago 

with the help of Selena 1 and its meteorites, so I was pretty sure I could find a decent job if I returned 
there. Leave the noisy town of Glasgow, the rush and the stress. It had been a nice time here however. 
Especially for the kids. They had started school. I was more concerned about them when thinking 
about moving. It would have been hard for them to move again to a tiny village in the north, lose their 
friends here, and start it over again. And also, I had a really good salary here. We could afford a really 
comfortable life. 
 But one day I woke up, looked on the window to the line of houses on the other side and 
thought: this is it! I don’t belong here, it’s not how I want my life to be! So I waited to finish my 
work hours while I wrote my resignation paper. Then, at about 3:30 pm I stood up, ready to take the 
plunge. As I was walking towards the manager’s office, I saw the manager coming towards me on the 
corridor. I took a deep breath. ‘There you are!’ shouted 
Mr Darrow before I could say anything. ‘I was looking 
for you. Do you have a few minutes?’ ‘Ahm y’ yes, o’ 
of… of course,’ I stuttered. ‘I’ve got really good news for 
you. I got a phone call from one of the employers on 
Axis Mundi. He told me to send a list with the people I 
would recommend for hiring on the Ship. He had five 
available job vacancies, and one of them was for elec-
trical maintenance. So I suggested you and, well, you 
can get a spot on the Settlement. Great, isn’t it?’ ‘Yeah…’ 
‘Look, I see you’re not very certain, so I’ll give you two 
days to think about it ok? But you probably know, they 
pay really well. Many wish for a job there. And it’s just 
for a few years. Or a few months, it’s up to you. Think 
about it and let me know.’ He left me thinking. ‘Thank 
you, Mr Darrow,’ I woke up after a while but he was 
long gone.
 I turned it over in my mind a hundred times 
that afternoon. In the end, I decided I would go. I would 
work there for two years, see how it’s like to live in space, 
and with the money I earned I could return back home 
to the little village and have no worries about money, 
keep the kids in school and high school and college. It 
seemed ok. I told everyone and they were all really excited. Unexpectedly. So it was settled. Next day I 
was signing the contract. Now that was some contract! I read it a few times before deciding to sign. 
 For a month, I entered their recruiting programme. Me and my family had to run all the med-
ical tests you could possibly think of. After an initial interview which went all right, I did a training 
course that included absolutely everything I had to know about my job on the Settlement. Only after 
I took a grade A in the final exam I was selected for the final interview. In almost a month from the 
application I knew we could pack to leave for Axis Mundi. I was wrong. We had to go through another 
round of medical tests. After they came out ok, we had an injection of nanobots in the leg. It was a 
rather strange feeling. The next morning a car was waiting in front to take us to the airport. 
...
Two years after I arrived on Axis Mundi, after working in many sectors and coming up with new 
systems and improvements for the settlement’s workflow, I was elected Chief Engineer. I then studied 
ecology and  after another 5 years, I completed with a team in Axis Mundi a document containing a set 
of proposals which we filed to ISA’s board of directors. The document than became the base material 
of  a huge project, known today as New World Economy.

(Axis Mundi Chief Engineer)

68 69

Out of all job vacancies on Axis Mundi, 
every state is allowed to send a number of 
workers proportional with its share of Axis 
Mundi. Each year, after the main applica-
tions, if there are vacant jobs remaining, 
all second tour applications are consid-
ered, regardless of government shares. 
Axis Mundi work contracts currently allow 
an age of maximum 40 years. Despite that, 
families are allowed to bring a maximum of 
two elders. The contract must be signed 
when applying, to ease the selection pro-
cess. Workers must agree with participat-
ing in numerous researches related to var-
ious aspects of their life on the settlement.
Axis Mundi offers its inhabitants the possi-
bility to travel back to Earth in a few hours, 
which is just like taking a plane back 
home. People are well aware of Skylon’s 
schedule and they can leave anytime at 
the price of a normal charter, with the risk 
of a potential dismissal, if they miss work 
hours.

Economy
 Axis Mundi’s Economy needs to be discussed from two main point of views. In rela-
tion to Earth and as an isolated colony.

A Company of Earth

 The settlement was mainly designed to exist and develop in the proximity of Earth as an 
elongation of Earth’s possibilies in terms of space and activity coniditons. This is its current status, 
and most of its life it will depend on Earth.
 As an economical organisation, Axis Mundi is an Intergovernmental Conglomerate Compa-
ny. It is much like a multinational company, except its shares are owned mainly by governments 
and it has been founded by multiple governments. Private corporations can also own shares in Axis 
Mundi, but only a maximum of 5% of the total shares of the Company. Individuals are not allowed to 
own shares.
 The manoeuvres and decisions taken regarding it are split according to the constitutive act 
to either the President, Mayor or other member of the Settlement’s board of directors, or the gen-
eral meeting of shareholders, where each state has a vote power proportional to their share of the 
company. The board of directors is either be formed of the presidents of each participatory state, 
or representatives assigned by each state.
 ISA is an Intergovernmental Organisation and has a common board of directors with Axis 
Mundi. ISA’s board of directors has founded the Green Bank and initialised 
 The president is chosen by the board of directors, while the mayor is chosen in two stages. 
In the first stage, the board of directors elects 5 candidates from the colonists of the Settlement 
(before the first mayor election, the president of the company was also a temporary mayor) with the 
consent of the shareholders. During stage two, the settlement’s inhabitatns vote for the final mayor.
 As a conglomerate, Axis Mundi buys many companies which develop useful technology 
and provide various services ranging from spatial engineering to urban development, medicine 
etc.. However, private companies can also rent spaces on the settlement to set up their own lab-
oratories or production lines. There are certain rules regarding the type of business than can be 
operated inside Axis Mundi. Among others, they mustn’t contradict or break any of the New World’s 
Economy principles and laws. 

The Isolated Colony

 Despite its initial purposes, the flexible functional design would allow Axis Mundi to comple-
teley separate from Earth. Causes could range from space exploration with the aid of new break-
throughts in space transport, to, in the worst case scenario, the occurence of a critical situation on 
Earth or close to the settlement which would put the life of the colonists in danger. The settlement is 
equipped with all the technology an average person on Earth will ever need for a normal life. It also 
has the ability to fully regenerate its resources if the self-containment protocol is started.
 As long as it can feasibly communicate with Earth, it will remain a company. However, if 
communication is interrupted for longer than 5 days, and onboard equipment detects an impossi-
bility to reconnect to Earth, the isolation protocol will start. Axis Mundi will enter a transitional state, 
then became a self-proclaimed isolated state. The laws, procedures and political system of the 
state is programmed into the central computer and taught to all the leaders of the settlement. (The 
onboard central computer will guide colonists into choosing a new leadership which will control the 
settlement along with the old crew by vote. The  computer will calculate a new virtual currency for 
the new state. etc.)
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Transports
 The main mean of transport throughout Axis Mundi is the Glass Metro. This can either carry 
humans or cargo. The Glass Metro system is very efficient and generally replaces the need for oth-
er means of transport. However, for health and entertainment reasons inside the residential torus, 
the bycicle comes second as a transport option. Rollers and a few other non-electrical means are 
allowed. Electrical-powered vehicles are very rare inside the town of Torus 4. 
 Beneath the surface of the town, there are several special transport systems: garbage tubes 
and cargo tubes, which work on the same principle. The transported materials are packed inside 
spheres which are moved by the void created inside the tubes. Using electromagnetic fields, the 
capsules will reach very high speeds with low energy consumption. 

Education
 Education is one of the main social aspects researched inside Axis Mundi. Initially inspired 
from the world’s best education systems such as the Finnish - cluster subjects, personal skill focus, 
the education system we promote does not gravitate solely around scientific and cultural facts, and 
abstract algorithms and procedures. It’s main focus is teaching students about life itself above all, 
and afterwards how to develop specific skills useful in various jobs. The three main purposes of our 
curriculum are:
• personal development - focus on personal skills and talents, types of intelligence, psychological 

self-awareness, relationships, managing anxiety etc.
• integration in a civilised society -  capitalism, money management 
• specialization
 Assessments test students’ thiking systems and adaptability to spontaneous situations, and 
not the memorised amount of information, in order to correctly establish the development of their 
intellectual skills and practical competences. The learning process is generally performed through 
case study and simulation models. 
 Lower education focus on personal development and relationships, gradually commuting 
towards higher education on integration and professional skills.

Health
 Health care on the settlement starts with the vary basic idea of work out. Colonists are bound 
by contract to attend gym or any other sport for an average of 30 minutes per day. The sports 
centers are equipped with the latest technology, multipurpose sport courts, organised teams and 
coaches, all facilitating a physical improvement and sustaning. Every colonist is assigned to a per-
sonal trainer which monitors the physical status using the medical data provided by the multitude of 
sensored gadgets and guides each person to the advisable types of training.
 The major breakthrough of this century’s medicine are nanobots. Nanobots are present in 
the bloodstream of every colonist. They are injected first a day before the colonist departs towards 
Axis Mundi. These bots act as superefficient cells (up to 10 times more efficient than human cells) 
and can cure, deactivate or kill sick or mutated dangerous cells. They also speed up cell regen-
eration, and keep it at a constant level, making the host look young and drastically extending the 
lifespan.

Entertainment
 In Axis Mundi town there are 7 entertainment centres with multiple activites such as cinema, 
theatres and concert venues with local guests and artists from earth, interior water park, pool bars 
and others. One of the most impressive forms of entertainment on the settlement is virtual reality. 
The centres are equipped with the latest technology for virtual immersion: Oculus Rift, Virtusphere, 
etc.. Apart from popular gaming selections, these include full interactive movies which can be ex-
perienced collectively, fictional sandbox environments and, most importantly, realistic terrestrial 
simulations. The latter are created after real spaces on Earth and allow colonists to return to a very 
familiar and cosy environment, as they prefer. Some of these virtual experiences include, apart from 
visual and auditive simulations, olfactive reproductions of the immitated spaces.

Law and Police
 The law on the settlement will coincide with Axis Mundi’s article of incorporation, and all the 
laws superior to it. 
 Breaking the law on the settlement will be immediately punished with dismissal,  and, de-
pending on the severity of the act, fines, prison and various periods of restriction to return on the 
settlement. Minor cases will be judged in the settlement’s court. Otherwise, authors or suspects of 
the act will return to Earth. For a small period, they can be kept in arrest in the police station.
 Surveillance systems are installed everywhere in the settlement, all activity is recorded and 
can be accessed to prove or spot illegal activity. These systems consist of cameras, movement 
sensors, fingerprint and footprint detectors. All colonists have a chip attached while living inside 
the settlement, and whenever suspicious activity is detected, the chip starts recording and sending 
data about the wearer’s behaviour. Therefore privacy is respected for every colonist as long as 
no suspicious activity is detected. Removing the chip is possible although illegal while inside the 
settlement. Such an activity can easily be detected and the author will face the mentioned conse-
quences.
 The security personnel is formed of police academy graduates, with an aditional specialized 
training offered by the ISA. The training takes place half on Earth and half on the settlement. In order 
to continue to the second half, police officers must first pass an intermediary theory exam. The final 
exam takes place on the settlement and is half theoretical, half practical. Axis Mundi police offi-
cials are equipped with special tablets connected to the surveillance system, non-deadly weapons 
which require an assigned fingerprint to work (the owner’s or the superior’s) and electric vehicles for 
surveillance and for capturing. Police vehicles can be controled remotely in order to rapidly capture 
suspects.
 For cybernetic security, the entire intelligent system on the settlement is composed of two 
interconnected supercomputers with servers and processors spread throughout the settlement. 
Any security breach attempt on one of the computers will be automatically detected by the second 
computer and blocked. Authors will be caught using typing pattern matching and other mentioned 
surveillance systems.
 Security is on of the domains researched in Axis Mundi to be later applied on Earth.

Extraction sector
 This sector manages the extraction of basic material from asteroids and other celestial 
bodies. The extraction of the iron, copper, zinc, tin etc. is usually executed by remotely controlled 
specialized spacecrafts. Start up expenses were high, but then fueled the entire construction of 
Axis Mundi and currently produces the largest profit of all sectors.
  Extracting Oil is banned by ISA, because of its pollutive uses, which contradict the funda-
mental principles of The New World Economy. 
 One of the most precious sources on asteroids is water, which can be transformed into 
hydrogen and oxygen, resulting in fuel for all economic activities carried out in ISA.
 The extraction sector is 90% robotised, the rest of 10% consisting of qualified supervising 
personnel.  No larger quantities than those demanded by the processing sector and the Green 
Bank* (see New World Economy, p. 79) are extracted.  Consequently, the stocks are usually minimal 
in order to prevent waste. 

Processing, repairs and maintenance sector 
 The main task of this sector is the processing of raw materials to transform them in finite 
products. Only non-pollutive technologies are accepted. Resulted wastes are reused or eliminat-
ed using special processes. 
 The repair and maintenance of the settlement are operated by a specialized department. 
The condition of the ship is permanently monitored and recorded, and the smallest failure is 
instantly signaled to specialized robots and people from the sector. This prevents major failures 
caused by small accumulated defects. 

Research sector
 Research on the settlement leads to solutions for matters in the colony and for world devel-
opment. The research sector is very important and includes almost every activity on Axis Mundi, 
including life inside the residential torus. 

Axis Mundi’s Main Sectors
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The New World Economy

Brand: Welcome to a special edition of the Science Talk Show! My name is Andreas Brand and today 
we will be discussing the widely disputed New World Economy, which promises to resolve all the 
problems generated by the long expected End of the Oil Era. Our guests today are Mrs Anna Hansen, 
Axis Mundi’s minister of finance and Mr Van Laar, Axis Mundi chief engineer. Mrs Hansen, Mr Van 
Laar, hello and welcome to the Science Talk Show! Thank you for joining us!

Van Laar: Thank you! It’s a pleasure to be here once again!
Hansen: Hello, thank you!
B: Mr Van Laar, what does the Oil Era mean and how do we know that it is going to end?
VL: The core of the Oil Era as we all know, has spanned over around 250 years, starting with the In-

dustrial Revolution back around 1800 until today, when all the oil reserves we have been finding 
are telling us that there are no more than 7 years left until the last financially efficient deposit will 
be drained of its last drops of oil. Soon enough, the lack of oil will cause a huge consume of natural 
gases and coal, which should normally be depleted in another 20 years at most. So, if it were up to 
me, I would have called it The End of the Fossil Fuels Era, even though the use of fossil fuels is said 
to have started millennia ago. 

B: What were the effects of this period over the world, and what is it going to change once it’s over?
VL: First of all, the Oil Era is the most pollutive period humanity has and will ever live through. The 

mass of carbon dioxide released in the atmosphere by burning these fossil fuels can easily remind 
us of the mass extinction of the dinosaurs. In fact, it is said that humanity is currently on the way to 
causing the 6th mass extinction our planet has ever experienced. We didn’t just intoxicate the atmos-
phere, but also the water, we affected landforms for mines and stone quarry, we wiped out millions 
of hectares of forests. And, of course, the worst side of things is that we aren’t just endangering tens 
of thousands of animal and plant species. We are 
also endangering ourselves. These substances we 
released in the air we breathe, and the chemicals we 
eat are causing all our diseases. Is the pharmaceuti-
cal industry happy? They sure are, but in the end we 
will all be buried in the same grave. Somehow for-
tunately, humanity slowly realised the catastrophe 
it’s throwing itself into and with a bit of luck the Oil 
Era will end long before we will deplete all our fos-
sil fuels. Electrical vehicles are already ruling the world, and renewable energy has become cheaper 
and more available to everyone. The terribly pollutive silicon has been widely replaced by graphene, 
both in solar panels and as the base material of our ‘thickness-free’ computers. 

H: We might never know the day when we will use the last drop of oil. Not only is it becoming fright-
eningly expensive just by itself, but the pollution taxes for burning any fossil fuels are enormous.

B: So do you think humanity might now be able to save itself from this seemingly imminent catastro-
phe?

VL: We definitely have many more chances to stabilise the ecosystems of our planet. If we cool things 
down, and start cleaning our atmosphere and our waters, we will definitely aid the planet to regen-
erate to a previous health state. However, even if the problems related to chemical pollution will 
end in a couple of decades, a new unexpectedly dangerous form of pollution seems very likely to 
occur: terraforming. Our need of renewable energy will imply building hundreds of river dams, 
filling thousands of hectares of fields with windmills and solar panels, digging hundreds of kilo-
metres of sea shores to harness the energy of the tides and many others I don’t even have the time 
to enumerate. But we didn’t even scratch the surface of the matter. All these elements that we use to 
create renewable energy are most intensely modified by a fundamental factor: the climate. And yes, 
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Climate Control will be our greatest problem. I believe we can’t even yet imagine its outcomes. We 
don’t know much about the weather. However accurate we might be in predicting weather, we are 
incapable of explaining how it fully works. So if a rather common hurricane caused by the change 
of a decimal in the world’s average temperature affects us so much, how are we ever going to cope 
with entire season inversions, unpredictable air masses formed by our devices which could cause 
superstorms over the surface of the entire globe? War can be ended in a treaty, or by surrendering, 
but I’m not so certain that nature will stop if we surrender.

B: How about the energy created on the Settlement? Could it avert such an irreparable mess?
VL: I believe that we might have some luck with the settlement in function just above us, watching like 

a parent over the dangerous games of its human 
‘children’. Axis Mundi produces yearly 90 million 
megawatts just using its own solar panels, let alone 
fuel cells, the fusion reaction and the external solar 
panels, which we will be ready to set up on Earth’s 
orbits once we finish cleaning the space debris — 
which could badly affect them otherwise. So yes, 
ISA with its Axis Mundi, the space solar panels and 
the space wind turbines could soon be able to provide a considerable amount of the world’s energy. 
Of course, it’s still a long way… 

B: Thank you, Mr Van Laar. Mrs Hansen, we’ve heard you talk before about the Settlement’s econom-
ical influences over the world. In your opinion, what role does the Settlement play in the world’s 
future energetic economy?

H: As Mr Van Laar said, the world will soon depend exclusively on renewable energies. Therefore Axis 
Mundi will be of a great help. Indeed, currently the price of renewable energy continues to drop. 
However, not long after fossil fuels will be economically unusable, renewable energy will slowly be-
come more and more expensive. The production of this type of ‘ecological’ energy doesn’t require a 
certain type of fuel, it requires land. Power resources will be measured in surface and not quantity. 
And although technology increasingly aids energy production in terms of occupied space, the pro-
cess is much slower than the expansion of renewable energy production. So land will become more 
and more expensive. That is if we don’t start using Climate Control which I personally fear terribly. 

VL: Since you brought it up, there is, of course, one other more important thing that can be conduct-
ed from Axis Mundi. Even if governments will or will not add laws concerning the use of Climate 
Control, it will be frivolously exploited illegally. The Settlement could not only detect such activity, 
but also counter it using its 6 CC satellites. Either if it is conducted from Earth or from an orbit. My 
concern is that being the centre of all spatial energy production and Climate Control, the Settlement 
would hold an enormous economical power. Am I correct Mrs Hansen? It could become the target 
of terrorist organisations, it could start wars.

H: All these matters appear in the International Space Settlement Agreement. The Agreement alone 
took around three years to be composed. The 12 famous space meetings were required to make sure 
that the Agreement included all these entries.

B: So how can Axis Mundi survive as an economical giant, or, may we say, a monopoly?
H: The Settlement isn’t a governmental state. If someone plans to attack it, he won’t be attacking a sin-

gle state, but a cluster of states. We should look at Axis Mundi as a type of multinational. It’s actually 
called an Intergovernmental Conglomerate Company. All its shareholders are protecting it both 
from Earth and from space with the most advanced technology available. And most of them happen 
to be the greatest powers of the world. 

B: Does the Settlement have any connection or involvement with The New World Economy?
H: Definitely. In fact, Axis Mundi is one of the main reasons we have initiated the project. It gives the 

whole world completely new possibilities, and completely new problems to face. The Oil Era will 
end regardless of any prompt refreshment of the world’s economical systems. The main concern of 
the project is world ecology. Humans need to make efforts to save the health of our planet. Current-
ly, this is happening much too slowly. We will have damaged Earth’s natural environment too much 
to be able to recover if no strict measures are taken.

B: In this case, what are the measures that need to be taken urgently to slow down Earth’s ecological 
collapse?

VL: Well, if I may… Among many, there are a few very crucial acts that would enormously improve 
the natural environment: first of all, our garbage. Some people can’t even imagine what enormous 
dump sites lie across underdeveloped countries such as Ghana. There, previously beautiful green 
landscapes have turned to hills of trash. Their children play in our garbage and we wonder why a 
disease can spread so easily throughout Africa. This affects not only humans, but of course, every 
single form of life. Axis Mundi has modules especially designed for recycling. Of course, garbage is 
just the outcome of a fundamentally pollutive economy that has been applied for almost two cen-
turies: Planned Obsolescence needs to die. If we want to see any non-mass-farmed animals or non-
mass-produced plants around us in the future, we must stop producing goods with a solely econom-
ical purpose, using cheap, bad-quality materials, to encourage consumerism. These two measures 
I mentioned are normally part of the same process. In vain we gather our garbage if we produce at 
least as much next year. Nevertheless, the problem we would be facing is essentialy of an economical 
nature. Mrs Hansen could explain the innovations that NWE proposes.

H: Yes, thank you! So… what we did in the first place was setting up a New World Bank that can some-
how reward any ecological act - the famous Green Bank. Our major issue was… with what? Why 
would any organisation invest money in ecology. Yes, a state imposes taxes for pollution because 
a global treaty says so. States love to enrich themselves. Currently, governments earn more from 
pollution than they pay for ecological acts. This will normally change. We cannot risk pollution for 
ecology. We are out of time, this is what we must all know and consider. Don’t leave it till tomorrow, 
because tomorrow your dog might die of intoxication. And you will die of cancer, it’s so likely I don’t 
even have to explain. So we thought that states must be rewarded for promoting and enabling people 
to get involved in environmental restorations — cleaning up garbage, using less pollutive materials, 
planting trees and other plants, staying out of protected natural areas. The Greem Bank is a sort of an 

extention of the EBRD with a strong-
er focus on ecology and a longer-term 
development dealy risk. To reward 

states, we had two options. Either we gave them more if their ecology improved, either we gave 
them back more. None of the options is impossible, so we decided we should combine them, since 
it brought up more possibilities. What came out was this: the bank will conduct a worldly study of 
the pollution levels of every state on Earth. There will be a universal threshold set for environmental 
stability called the Natural Zero. The Natural Zero is the point at which a state is ecologically stable. 
This means that very few species are endangered, the atmosphere and the water are 85% clear of 
any man-made pollution, the materials used to produce either more durable goods, or using more 
degradable materials, a 90% implementation of ECP, the Exchange-Cycle Policy in commerce, the 
chemicals used for foods are less toxic, the landfills occupy a certain small percent of the country’s 
surface. The study will also investigate garbage exports to underdeveloped countries and will tax the 
state for the quantity of exported garbage. Natural Zero means 0 kg of exported garbage. And the 
list of requirements goes on. 

 Below the level of the Natural Zero, states will have to pay taxes to the Green Bank, inversely pro-
portional to their Green Marks — the state of their environment. Taxes will then, of course, be 
transposed to private taxation, and further to salaries and so on. Reaching Natural Zero means that 
the state doesn’t have to pay any tax to the Bank, and above the Zero, states receive grants for their 
efforts. First, they start receiving back their capital payed in taxes, then as more significant ecolog-
ical initiatives are taken, they receive ores from meteorites (*the economy of the meteorites). Now, 
it’s quite obvious that reaching a Natural Zero will mean reducing resource consumption of any 
type, making towns and settlements more efficient, closing most mines, or upgrading them to new 
standards, so the meteorite resources will come in handy. 

B: But how does the Green Bank own the meteorite ores?
H: Oh… I might have forgotten to mention: the Green Bank is actually the holder of Axis Mundi’s and 

Selena 1’s income accounts. It is the bank of the ISA.
B: You mentioned using more durable materials to produce goods, which, the way I see it, has to do 

“War can be ended in a trea-
ty,  or by surrender, but I’m 
not so sure that nature will 
stop if we surrender.”

“Planned obsolescence needs to die”
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with reducing planned obsolescence. What are the economical outcomes of such a measure? Can it 
be damped in any way?

H: Indeed this was one of the major problems we encountered. But the concept covers this too. As I 
mentioned, Natural Zero means either more durable goods, either using more degradable materials 
to produce them. Now, there are more precise calculations about the average durability of various 
types of goods, which also take into account the natural components, but I won’t go into details. 
Industries are still allowed to produce non-durable goods, because ceasing to do so will cause terri-
ble unemployment rates. Some will choose to use more degradable materials, in order to continue 
having large sales, others will go for the durable materials, increasing their prices. Planned obso-
lescence is virtually impossible to overcome. The improvement will be, however, that prices for du-
rable products won’t increase as much, because of the grants companies receive for their ecological 
contribution.

B: All right, I see. But how about underdeveloped countries? How will they be able to pay these taxes to 
the Green Bank, if their poor technology doesn’t allow ecological investments to reach the Natural 
Zero?

H: We are successfully reaching the most complex side of the New World Economy project. So let’s 
start with the basics: the taxes for pollution are definitely proportional to the average income of a 
state. Furthermore, underdeveloped states might have an unexpected advantage: their dump sites. 
They will receive the equal quantity of garbage they send to Axis Mundi in ores. Well, sort of. Not 
any ore they choose, but what is available at the moment in the deposits of the Settlement, in the 
same percents. Basically, they can trade garbage for ores, since garbage recycling is very profitable 
for Axis Mundi. What is more I will let Mr Van Laar explain.

VL: Yes, not only do poorer states have less money to pay these taxes, but they are usually more pollu-
tive than developed states. They don’t produce as much as developed countries, but proportionally, 
the old technology they use pollutes more per quantity. Also their vehicles are often below Euro 2 
or Euro at all. Now, in order to implement advanced technology, people need education. Many are 

frightened to invest in education, but so they are to 
invest in ecology. Education will become somewhat 
synonymous with ecology. More educated people 
means more effective production processes, more 
environmental-friendly housing, buildings and 

towns, less population growth, fewer diseases, and the list goes on. Numerous studies experiments 
are being held inside Axis Mundi, to find the most suitable type of housing for our purposes, the 
most effective education system, and other such elements. The most probable, education systems 
inspired from countries like Finland or South Korea will be modified and suited for the traditions 
and political systems of every state where they are put into practice. This will be some sort of a 
get-around for developed countries: helping poor states by helping their populations become more 
educated and by improving their industrial technology and ecological status, will add to their Green 
Marks. Also, this is one of the best ways to ascend above Zero Point to receive grants. Private com-
panies and non-governmental organisations will start hiring personnel for such remote jobs. This 
will steadily improve the quality of life of all states, will decrease demographic explosions and will 
make our world a better place.

B: So what does the New World or Green Bank do with the money it receives from states?
H: It will either invest in more projects around the Settlement or around the Lunar Base, will take care 

of the environments of neutral zones such as oceans and orbital debris. 
B: And do you think this economy will contribute to the development of humanity, as our current 

economy does? Or will it slow down innovations and advances in diverse fields? Won’t there be 
people against it in such a case?

H: I don’t think there should be any such type of problem. I believe our future development will im-
ply ecological stability. And for those who don’t agree with me, they should think that their health 
comes before their fortune. Diseases are knocking on the door. We want a good, rich life? Well, we 
should first be able to live, right?

B: Definitely. Thank you Mr Hansen, Mr Van Laar, it was a pleasure! Ladies and gentlemen, here ends 

our special edition. It seems we have much to expect from the near future, and we have people to 
count on, to believe in who can improve our lives and our planet, not without the help of our belov-
ed Axis Mundi. Have a great evening and I’ll see you again soon, next Friday evening. Good night!

“Education will become 
synonymous with ecology.”

Money Flow in the New World Economy
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Conclusion
Axis Mundi is the divine tree that links material Earth 
with the eternal sky. Among all beings on Earth, we 
humans climbed the highest because we could share 
the knowledge of our ancestors, because every new-
born human starts climbing on the shoulders of his 
parents, because we work as a collective. It is how 
we built the settlement, above all that ever was. We 
have touched the first cosmic leaves and now the 
infinite crown stands before us, waiting to be con-
quered. We are that close.
But have we forgotten our roots since we’ve last been 
there? Have we forgotten about the ground beneath 
The Three? It is very weak now. We have weakened 
it. We cared only about the bright blue skies and 
forgot to look back, to make sure the ground can 
hold us. In our desperate chase for gold and pow-
er, we have neglected mother Earth. Our pollution is 
rapidly sickening the roots, our diseases drying the 
bark and when we climb on it, it breaks, our greed 
is shaking the pure leaves of reason and conscience 
so we can’t see them anymore. The Tree could fall and 
we’d lose everything we have ever achieved.
Therefore we must go back. With the settlement guard-
ing us and sending the leaves of reason, we must heal 
Earth. The conflicts we’ve had so far seem like children’s 
play. Now we are fighting our own ghosts, and we don’t 
even know yet what force they are hiding. So let us ally 
again, step out of our selfishness. May the strong help 
the weak, may the rich help the poor, may the wise help 
the uneducated and together, we can keep this planet 
forever, as we were entitled to from the very beginning. 
Only then we can continue to climb towards the peak of 
The Tree and reach eternity.
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We propose that humanity should reach once 
again beyond blue skies, and build, above its 
past achievements, a link from Earth to eternity.
It wouldn’t be just a scanty elongation of our vast, 
preposterous family. The Settlement would fore-
tell something much bigger, the dawn of a new 
era, the beginning of our ruling further than the 
boundaries of Earth. It is a phenomenon of leg-
endary proportions, a link between two worlds. 

We would build an Axis Mundi.


