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s the covid19 pandemic swept through the world, many cities were faced with challenging 
decisions that lead to great consequences on the tourism industry. Barcelona is one of the 

most touristic cities in the world and therefore, one of the most affected. The aim of this paper is to 
research the underlying systematic problems of the tourism industry in Barcelona and propose an 
innovative solution that could put the city on a more sustainable and “antifragile path. The research 
proves that Barcelona has some key assets that allow it to take on new evolved forms of tourism, 
mainly Space tourism. The development of this project explores the multitude of typologies of space 
tourism and offers the best solution possible for Barcelona based on scientific research, interviews 
and design exploration. The final proposal is Starbound, a capsule propelled by a stratospheric 
balloon that takes 4 passengers on a tour to the edge space from Barcelona. Starbound is an 
efficient, emission free and safe method of traveling to the edge of space that would highly appeal 
to untrained travelers. With the introduction of Starbound, the intent is not only to propose an 
innovative and sustainable solution for tourism but to also inspire more forward-looking solutions 
that together would help make the tourism industry in Barcelona sustainable and antifragile.

Abstract

A
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Bill Gates talks about the next pandemic and the preparedness of 

the world (TED - Ideas worth spreading, 2015)
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A

he beginning of the year 2020, signaled the start of a new era. Many 
describe it as a surreal moment in time, when people were forced to 

lock-down, take drastic pre-emptive measures and suffer the burden of 
an unprepared world. The terms ”Pre2020-” and “Post-2020” began to 
surface and be utilized to mark  a defining moment in time. For most, a 
pandemic at this scale was unpredictable and unexpected. Yet, numerous 
out-spoken figures have repeatedly warned about the possibility of a future 
pandemic, one that the world is not at all prepared for. In 2015, during the 
Ebola outbreak in Africa, Bill Gates warned that although it seems to be 
under control, “next time, we might not be so lucky” (Gates, 2015). Today, 
Gates again sounds the alarm and states that “this pandemic is bad, but a 
future one could be 10 times more serious” (Gates, 2021). Not only that, on 
the horizon we can foresee numerous events that could be more detrimental 
than the current Covid19- pandemic, one of which is climate change and in 
this case, “we can›t lock-down to shield ourselves from it” (Carney, 2021). 
What we can deduce from all of this, is that people’s livelihoods and the 
industries that power the world’s economy are all so fragile and susceptible 
to great damage at the hands of  unexpected phenomena.

One industry that has particularly been drastically affected by the pandemic, 
is the tourism industry. For a long time, tourism relied on the masses. fueled 
and motivated by Neo-Liberal Capitalist economies, creating a proportional 
relationship between the amount of tourists and the capital gains- the more 
the better. In the shadows of these immense income streams, numerous 
cities sacrificed their own citizens to accommodate for the frequent tourists. 
One of these cities is Barcelona.

Barcelona happened to be one of the world’s main touristic destinations 
for a great part of the 90s, leading up to today. Its popularity has only been 
getting bigger, flocking in more tourists and businesses. Yet, the city has 
not experienced any major expansion to accommodate for huge crowds of 
visitors. Resulting in an overcrowded, touristic city that is indirectly  forcing 
out its residents (Bye bye Barcelona, 2014).  In a documentary by Eduardo 
Chibas in 2014 about the issues with tourism in Barcelona, numerous locals 
and intellectuals expressed their point of view on the issue. Meanwhile the 
majority agree that the boom in tourism did generate huge revenues and 
create a decent job market, some argue that the revenues generated aren›t 
fairly distributed nor wisely spent. Llum Ventura, a disappointed Barcelona 

Introduction

T
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local and long-time resident of La Barceloneta, expressed her 
frustration with the impacts of over-tourism “ it›s a shame that 
we lose all this charm [Barcelona], it›s now a theme park “ 
(Bye bye Barcelona, 2014). 

Spain was amongst the first European countries to be hit by 
the pandemic in early 2020, bringing the tourism industry 
to a standstill and giving residents a change to reclaim their 
city. Barcelona residents set out to reclaim car and bus lanes 
on huge avenues and transform them into urban streets for 
pedestrians and bikers. Famous streets like La Rambla in 
Ciutat Vella (Old city), which played a huge role in Barcelona›s 
history, were also reclaimed from the tourists. Residents were 
excited to once again be able to stroll on La Rambla which 
used to be packed with tourists and touristic events and 
vendors (Burgen, 2020).

The pandemic seemed to be a wake-up call, residents who 
already were fed-up by the situation became even more 
outspoken and so have local authorities. As a result, initiatives 
on the future of the city began to resurface, most famous is 
the 10 year plan to get rid of street cars inside the city - going 
along with the infamous Barcelona Superilles plan (Burgen, 
2020). 
One is clear, the city needs to gather all its efforts to rethink 
the tourism industry. This research intends to delve deeper 
into the issue, investigating new sustainable scenarios for 
tourism.
There are a wide range of studies on the tourism industry 
in Europe. However, since this research is focused on the 
tourism industry in Spain, these studies will not be reviewed in 
detail.

Locals seen excercising on La Rambla after the 
pandemic (Barrena, 2020)
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Artistic representation of a typical Barcelona intersection after the 10 

year car-free plan (The Guardian, 2020).
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Artistic illustration of the Hydra, an ancient greek mythological 

multiheaded creature. Everytime the Hydra gets a head chopped off, 

two grow back in its place (Rutkowski, 2021).
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B

B.1 The antifragile philosophy

ccording to the Cambridge dictionary, “Fragility” is described as being 
susceptible to damage, breaking, and harm. This description perfectly 

befits the condition of the tourism industry that became apparent after 
the Covid-19 pandemic surfaced. It is sobering to realize that in the era of 
“Technological enthusiasm”, an era in which all human problems can be 
solved with the might of technology and innovation across numerous fields, 
we lay as vulnerable as ever. In the case of the tourism industry, which has 
never been more profitable or active as it has been in the past decade, it 
fore-saw an unprecedented decline.  

 According to Nassim Taleb, an essayist, scholar, 
mathematical statistician, and former option trader and risk 
analyst, some things exist outside the “Fragile” norms that 
encompass our era. He describes this phenomenon, the opposite 
of fragile, as the antifragile. Although it’s obvious,  yet until his 
intrusion, there has never been a word that describes the exact 
opposite of the “fragile”. He describes the antifragile as elements 
that benefit from shocks; their exposure to volatility, randomness, 
disorder, and stressors helps them thrive and grow (Taleb, 2012). 
It’s interesting to view the tourism industry from the “antifragile” 
lens. From this perspective, it’s not enough to build a shock-proof 
industry, supported by a resilient economy, but rather a more 
dynamic one that has the capacity to devour the stressors and 
use these unpredictable circumstances as an opportunity for 
growth. History has always shown us that within the boundaries 
of our motherly planet and the intelligence of our minds, nothing 
has ever been shock-proof or eternally resilient. The ”antifragile” 
perspective frees us from the burden of over-protecting an 
industry that is naturally susceptible to great stresses that are out of human 
and technological control, helping us better accommodate for propper 
evolutionary growth.

There are many ways to apply the “antifragile” perspective to the tourism 
industry as it stands today, as a matter of fact simply by conducting this 
research to investigate new scenarios for more sustainable tourism, one 
of the main principles of antifragility is being applied. Taleb relates the 

Nassim Taleb, Lebanese-American 

scholar concerned with problems 

of randomness, probability, and 

uncertainty. Author of anfragile and hte 

black san theory.

METHODOLOGY

A
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phenomena to the Hydra, a Greek mythical creature with numerous heads. 
When one head is cut off, two grow back in its place, and like so, it fractally 
grows (Hesiod. and West, 1997). Likewise, by investigating these potential 
new scenarios, we would be exploring multiple potential solutions that 
together will naturally make the entire system closer to antifragility.
There are three main basic forms of tourism, domestic, inbound, and 
outbound tourism (Introduction to tourism, 2021). Each could be initiated by 
the same motivators (i.e business tourism. Leisure tourism, Food tourism, 
etc...) but in varying amounts. For instance, both inbound and domestic 
tourism can be motivated by cultural tourism and food tourism alike, but 
domestic tourism is more likely to be for culture.

A recent survey conducted by Quartz, an international business 
organization, evaluated the economic impact of redirecting outbound 
tourism towards domestic tourism of the biggest tourism-contributing 
countries in the world. Countries like China and Germany, at the top of the 
list, would gain 238.04 and 31.41 billion dollars respectively meanwhile 
the United States and Spain would have a shortfall of 52.04 and 52.46 
respectively (Frost, 2021). These alarming figures are a clear indication 
of the fragility of the tourism industry in Spain specifically, motivated by 
the high economical dependence on it and the lack of antifragile systems 
design.

Today these analogies take place at less extreme thresholds. When the 
pandemic hit, Spain hoped that the usual outbound tourism would help 
kickstart the tourism economy when redirected domestically amongst 
various calls to focus on that as well (Haupt, 2021).
All of this leads us to question if outbound tourism is partially redirected 
inwards and inbound tourism is not possible in the cases where it depends 
on the masses. What are the scenarios to resurrect inbound tourism without 
relying on big groups of inbound travelers that already have multiple 
negative impacts on cities? The antifragile analogy of the Hydra leads 
us to search for smaller forms of tourism that have a greater potential for 
sustainable growth. 
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Graph representing the impact of completely redirecting outbound tourism domestically across the worlds 

biggest tourist importers and exporters. Numbers are expressed in Billion Dollars, rounded to the nearest Billion 

(Quartz, 2020).
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Barcelona, a roadmap to the antifragile tourism industryB.2

 Barcelona is the primary focus of this research and what´s most 
interesting about this city is the balance that brought it its touristic might. 
Historically, Barcelona wasn´t a main touristic destination like Venice for 
instance, until the massive urban development the city underwent leading 
up to the 1992 Olympic games (1992 and the Tourism Boom in Barcelona, 
2021). At the same time it’s not a concrete museum that was built up from 
scratch similar to other tourism giants like Dubai, Barcelona boasted a 
long and significant history of Arts, culture, and Architecture. It is therefore 
the balance between the cultural richness and the adequate urban and 
economical developments that make Barcelona what it is today. 

There are numerous other assets that Barcelona could exploit in order to 
create a greater balance. One that doesn’t only allow it to be a desirable 
destination, but also a sustainable destination. This type of balance leads 
up to the antifragility of the city as a destination. The Ajuntament de 
Barcelona (i.e. Barcelona town hall), put forward an action plan right after 
the pandemic to try and find these balance points and explored ways to 
effectively exploit them in order to mend the losses the city is suffering from. 
Yet in their exploration, they seem to be also gravitating further towards 
antifragility by looking at these new scenarios to be solutions for pre-
existing problems that have been largely ignored up until the pandemic. 
The most notable aspects of this action plan are to “facilitate the rapid 
integration of vocational and university students in artistic branches in 
the professional world”, add “Cultural information and attraction program 
explicitly designed for foreigners living in Barcelona”, and provide a  “support 
and aid plan for SMEs and new entrepreneurs in the field of culture and the 
creative industry” (Barcelona impulsa un pla d’acció per atreure turisme 
cultural : Servei de Premsa, 2021).

The natural evolutionary antifragile thinking humans are inherently 
equipped with, lead the Ajuntament to explore these steps. By looking at 
Barcelona’s strongest assets, expats that can bring a certain desired quality 
of tourists and creative Entrepreneurs that being along with innovative 
ideas, the city could not only be guaranteeing its survival after the pandemic 
but also ensuring its adaptive capabilities to any other type of threat and 
its ultimate survival against all odds. This leads us to explore the strongest 
assets of Barcelona even further, looking into opportunities that the city 
could grab to build towards antifragility.
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Barcelona; Assets and OpportunitiesB.3

 According to the most recent estimates 
by the Ajuntament de Barcelona, 333,516 
foreigners are registered in the city, making 
up roughly 20% of the total Barcelonian 
population. Of those 333,516 expats, 42.2% 
attend colleges and universities (Record 
number of the foreign population in Barcelona, 
2021). This population is a valuable asset for 
the city that should be utilized for touristic 
engagement. One scenario for that is the 
Ajuntament’s approach through utilizing the 
expat community as ambassadors for their 
countries, where they can target a more 
favored type of tourist (Barcelona impulsa un 
pla d’acció per atreure turisme cultural: Servei 
de Premsa, 2021). Another way to utilize this 
asset is to engage international students with 
touristic events that suit their educational 
profile. 

Barcelona is today the home of many hubs. 
The Barcelona sports hub, most notably in 
football amongst other sports. The Barcelona 
Design and Architecture hub, highlighted by the 
works of Gaudi and the numerous small design 
studios and the long history of intricate and 
significant design movements. The Barcelona 
Science and Education hub, fueled by the 
city’s world-renown educational institutions 
that attract short and long-term visitors year-
round. And finally, the Barcelona Innovation 
and startup hub, empowered by the city’s 
position as the mobile world capital where it 
hosts the Mobile World Congress, the world›s 
most influential exhibition for the connectivity 
industry (About the GSMA, 2021). 

These Barcelona Hubs can be the physical 
or virtual meeting points of different types of 
potential alternative-tourists. By approaching 
tourists through these hubs, not only will 
the city have better oversight of the type, 
interest, and economical footprint of the 
visitors, but it will also establish a stronger 
relationship with these types of visitors. 
Today visitors in Barcelona visit the city for 

an average of 2 nights and less than half 
do return (Tourism in Barcelona, 2021), 
this is motivated by the massive tourism 
industry that boasts the city’s location, 
attractions, and leisurely characteristics. 
The attraction of visitors through hubs and 
engaging them with touristic elements 
thereafter would instead attract visitors 
that would plan for longer and more 
frequent visits. By doing so, the tourism 
of Barcelona can be transformed into a 
visitor population that is more loyal to the 
city and would have a greater economic, 
social and cultural impact in the long-run. 
An impact that helps the city grow, without 
consuming it.

Today numerous new types of tourism 
are emerging. Ecotourism, which was 
developed between the 1970s and 1980s, 
is one of the most commonly known 
relatively new forms of tourism (Triarchi, 
Eirini & Karamanis and Kostas, 2016). Also, 
numerous controversial forms of tourism 
have emerged like Suicide tourism most 
notably attributed to Switzerland. Added to 
the list are the more common new forms of 
tourism like food tourism, sex tourism, and 
cannabis tourism. Although different in 
substance, all these forms of tourism alike 
are very specific. There is a shifting trend 
towards specific motivators for travel, this 
phenomenon is interesting because it goes 
hand-in-hand with approaching tourists 
through hubs.

Recently, Space tourism has been making 
headlines. Multiple new startups and huge 
companies have been campaigning to 
make space accessible to the masses, 
those who can afford it. It’s a refreshing 
new look at tourism that in theory fits 
perfectly with touristic attraction through 
hubs since such feet would require 
a strong innovation and educational 
hubs to back it and accommodate its 
dwellers. Could this be an opportunity for 
Barcelona?

Camp Nou Stadium, home 

of the F.C. Barcelona which 

used to host an average of 

32 million yearly visits pre-

covid19 (Tomashek, 2018).
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Barcelona Design Hub (Left) and Torre Glories (Center) being 

illuminated for the llum festival. Both buildings are in the heart of the 

22@ innovation district of Barcelona (Blanaru, 2020).
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Space tourism; a possible scenario for Barcelona

Why space travel? - The cosmic perspective

B.4

The idea of space tourism has been an element of sci-fi dreams for decades. Even though 
the notion of space travel gradually became more understandable and realistic ever since 
the launch of Sputnik 1, Vostok 1, leading up to the space race that oversaw the landing of the 
first human on the moon under the Apollo 11 program. These main events made the idea of 
space travel more perceivable to the general public. Yet, the idea of ordinary people traveling 
to space without rigorous life-long astronaut training and immense funding remained a hard 
possibility. For good reason, space travel is both complicated and expensive. Yet, the 60 
years that separate us from the launch of the first human to space brought along numerous 
advancements and learnings. Today, companies like SpaceX, Blue Origin, Virgin Galactic 
among others are finding ingenious ways to make private commercial space-travel safe and 
affordable. Before getting into the application of space tourism, one might wonder why put that 
effort to travel into space?

Elon Musk, CEO of SpaceX and recently 
the richest man alive, lately stated that 
becoming multi-planetary species is 
essential for ensuring the survival of our 
Species (Bates, 2021). Many historic great 
minds like Carl Segan, Douglas Adams, 
and the founder of the cosmic perspective 
- Neil deGrass3e Tyson, agree with this 
line of thought. The cosmic perspective is 
a harsh reality based on factual scientific 
evidence that views our species’ existence 
to be an element in the universe, not 
as the center of the universe. The most 
interesting thing bout this perspective is 
that it goes beyond science and facts, 
it has a direct effect on how people live 
their lives and their plight of their ego. 
The cosmic perspective lays down the 
reality of our species. We as humans live 
on this hospitable planet that shields us 
from the vacuum of space all-the-while 
orbiting a star that will eventually decay, 
surrounded by numerous galaxies dancing 
in “a cosmic ballet, choreographed by the 
forces of gravity” in an ever-expanding 
universe (deGrasse Tyson, 2007).  

Those who embrace the cosmic 
perspective, see beyond the human 
problems (deGrasse Tyson, 2007). This 
perspective dictates that the exploration of 
outer space and ensuring multi-planetary 
habitats is a pure survivalist necessity. 
All efforts that bring humanity closer to 
expanding beyond our planet, is a step in 
the right direction. The advancements we 
see today, are built on the backs of smaller 
initiatives that separately inspired minds 
that revolutionized space travel, collected 
valuable data and by so, collectively 
pushed us further. Exploring the idea of 
sustainable forms of space tourism would 
be building on the backs of previous ideas 
and hopefully pushing the species further 
by inspiring new great minds.
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Why space travel? - The cosmic perspective

Space travel doesn’t only have great survivalist, scientific and philosophical advantages. After 
all, these elements alone aren’t profitable in a capitalist society. But space travel historically 
had countless valuable benefits. Satellite imaging allows us to constantly monitor the earth, 
giving invaluable data on the earth’s climate that aid in weather predictions, the anticipation of 
natural disasters, and understanding climate change (Greenblatt and Anzaldua, 2019). Aside 
from surveilling the earth for internal irregularities, space technologies allowed humans to track 
asteroids and anticipate any potential risks. Not to forget the data exchange technologies 
which allow the broadcast of data all around the globe. Humans also seem to be cooperating 
with one another better in space than on earth, outer space has long been a place where 
human intelligence comes together to ensure mutual survival and success (Greenblatt and 
Anzaldua, 2019).
It’s not all romantic though. To get to space, you would require cutting edge technologies and, 
at least for now, a rocket. Thus for a period of 20 years, in light of the cold war, the two global 
giants, the United States of America and at its time, the soviet union, engaged in the space race. 
In a talk between Noam Chomsky, a world-renowned linguist, philosopher, cognitive scientist, 
and historian, and Lawrence Krauss, a theoretical physicist and cosmologist mostly known 
for his research on dark energy, they discussed the militarization of space. They both seem 
to agree that it was unnecessary to put a man on the moon, such achievement provided little 
known advantage compared to sending a robot to the lunar surface. As Klauss argues, “You 
can send a robot to Mars for the same cost as making a movie about sending Bruce Willis to 
Mars” (Oberhaus, 2015). During the space race, the space programs were exploited for military 
objectives. Countries on both sides used the rockets to showcase the cutting-edge technology 
they possess that could be used to strike an enemy target. Spy satellites also have been sent 
to space to collect valuable reconnaissance information, allowing enemy countries to monitor 
each other and this trend still exists today (Abbany, 2020).
Although the spendings and objectives of space travel can be controversial, one thing is clear, 
space travel is beneficial and lucrative. If we are to find sustainable methods of space travel, it 
can be proven highly valuable.
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SpaceX:

The Crew Dragon Capsule is intended to be used as a space transporter 
for touristic adventures outside of our planet. The Crew Dragon Capsule 
rides atop the infamous Falcon-9 rocket. The Falcon-9 rocket is the most 
advanced and sustainable rocket of its class. It consists of two main stages, 
that separate after leaving the earth’s orbit. SpaceX developed a technology 
that allows the first stage, which is the most expensive part of the rocket, to 
safely land back on the ground or the ocean to be recovered and reused in 
future launches (Malik, 2020). Currently, SpaceX was able to recover one of 
its Falcon 9 rockets 6 times successfully and intends to continue reusing it 
(Henry, 2020). The company is the main contender when it comes to outer-
space orbit.
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Most vocal about space tourism today is Elon Musk with his 
famous company, SpaceX. In 2020, SpaceX became the first 
private company to send humans to Orbit (Waters, 2020). 
All through history, space travel was limited to Governmental 
agencies and public funding, the SpaceX launch of the “Crew 
Dragon Capsule” marked the start of a new era where space travel 
can be commercialized and is open to the public. This was also 
a very important milestone leading up to the start of the space 
tourism era. Although we are not there yet there are numerous 
companies competing to dominate this emerging market:

There are numerous key players in the space tourism industry 
that haven´t  yet officially launched, each targeting a different 
segment of users at different price ranges with different purposes. 
Given the profile of the stake-holders involved, it seems as though 
space tourism is the next big thing.

Why space travel? - The cosmic perspective
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Virgin Galactic:

Virgin Galactic also has an interesting approach to space tourism. They 
recently unveiled their design of a spaceship that intends to take paying 
customers to the edge of space (97km). The ride is intended to be 90 minutes 
long (Branson, 2021). Unlike SpaceX´s form of tourism, Virgin Galactic 
doesn’t require its passengers to undergo extensive training. Today multiple 
celebrities have reserved seats on Virgin Galactic including Justin Bieber and 
Leonardo DiCaprio (Virgin Galactic is determined to take tourists into space 
this year, 2021). Virgin Galactic’s spaceship has a revolutionary design, where 
it doesn’t launch like a rocket from a launchpad but is rather attached to a 
much larger airplane that it later detaches from and embarks on its journey. 
This method saves a lot of resources and money but has thus far been proven 
challenging. 
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Space perspective:

Another notable player in the space tourism industry, is Space perspective. 
They as well have a different definition and approach to space travel. The 
company aims to send humans on-board stratospheric balloons to the 
stratosphere which is roughly halfway to the official edge of space. Yet, 
from that position, it’s enough to see the earth’s curvature and experience 
everything but weightlessness. The balloon ascends and descends at an 
average speed of 12 km/h, which happens to be the average speed of a 
city bicycle. This makes the journey very smooth and accessible to almost 
everyone. Another benefit of stratospheric balloons is that they offer zero-
emissions and can be recovered and reused, making the option the most 
sustainable thus far. Space perspective is expected to have its very first 
commercial launch this summer.
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Space tourism; Barcelona’s piece of the pie

Barcelona boasts numerous assets that could make her a potential contender in the space 
tourism industry. Given its weather, geographical location, and the scientific community it holds, 
the city looks like an interesting place to investigate. To do so I conducted a short interview 
with the secretary of Cosmic Research (a team of students at the Universitat Politècnica de 
Catalunya developing low-cost sub-orbital rockets),  Víctor Ubieto, who walked me through the 
space history of Barcelona specifically and Spain as a whole along with his personal point of 
view on the matter.
According to Ubieto, Barcelona is neither the ideal space nor a terrible space for space 
launches. The area boasts sunny Mediterranean weather which would allow for numerous 
safe launches throughout the year, the area is also home to world-renown universities and 
can provide a great “hub” to fall back on, finally, Barcelona is a pre-existing connection point 
in Europe and worldwide which makes it a favored city. Yet, due to Aerospace restrictions, the 
launch of suborbital rockets from the Barcelona area is forbidden and is restricted to the El 
Arenosillo Test Centre (CEDEA) in Andalucia. These restrictions cannot be overridden due to the 
danger sub-orbital rockets posses on civilian populations. Due to these restrictions, interesting 
ideas became emergent in Barcelona to tackle this issue. Most notable was Zero2Infinity, a 
startup that presented a revolutionary concept to carry rockets to the stratosphere onboard a 
stratospheric balloon. At that point, the rocket would detach, ignite its engines and fly off into 
space. The concept was called the Rockoon. Today, Zero2Infinity is based out of Dubai where 
it’s conducting numerous projects, including ones to take tourists to space.

On a European level, Spain amongst the best contenders for space tourism. Although rocket-
based launches are riddled with complications, balloon-based launches are entirely possible 
given the atmospheric properties, the innovation and research hubs, and the proximity from 
the equator. For that, the idea of space tourism must be perceived as an opportunity first-and-
foremost that Barcelona and Spain as a whole must grasp.
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Barcelona Design Hub (Left) and Torre Glories (Center) being 

illuminated for the llum festival. Both buildings are in the heart of the 

22@ innovation district of Barcelona (Blanaru, 2020).
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C

ith the challenges that are emerging today, it is very clear that we 
have to utilize different methodologies to sustain our industries. One 

way to view things is through the antifragile philosophy, by building design 
systems that benefit and grow with the help of stressors and irregularities. 
With that in mind, this research has lead to the following key findings:

// Spain as a whole, and indirectly - Barcelona, is unproportionally reliant 
on a tourism industry which is built on foundations that are fragile.

// Barcelona is considering smart measures to combat the effects of the 
pandemic and revive its tourism industry through antifragile principles.

// The “next big thing in tourism” is a very specific niche that would be 
backed by supportive “hubs”.

// Space tourism could be a potential new sustainable scenario for 
tourism in Spain

// Barcelona has great potential to become a space tourism hub

// Barcelona is not an ideal location for suborbital  rocket-based launches

// Space tourism is an opportunity

Conclusion

W
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Development 
phase
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A

arcelona attains a multitude of characteristics that nominate it to be 
the European hub for space tourism, yet timing is key. According to 

Barron´s, the next Space Race is here, but the moon isn’t the objective 
anymore (Cherney, 2021). The new Space race is much more complicated 
yet diverse. A common belief amongst global powers and observers is that 
whoever leads in Artificial Intelligence by 2030  will rule the world until 2100 
(Gill, 2021). One of the main areas that AI is expected to lead in is space 
exploration and space domination, for with today´s technology and modern 
warfare whoever controls the sky, controls the ground and one cant acquire 
Air dominance without Space dominance (Airbus, 2021). 
 The talk about the next playground for the world´s powers and 
militaries isn´t entirely unrelated to singular industries, namely the Tourism 
industry. It is clear that there is a rising trend for opening space up for 
military purposes, science and by-effect for leisure. It is easy to see this 
rising trend by shedding light on the most prospering startups in the recent 
years, startups geared towards space. Spain was one of the countries that 
had a strong competitive edge in this arena (Rising Above the Tide: How 
Space Startups in Spain Pioneer with Cutting Edge Tech | Hacker Noon, 
2021). 
 Barcelona can situate itself in the middle of this new rising trend by 
adopting an element of this rising trend early-on. After careful consideration, 
Barcelona seems to be one of the most suitable cities to adopt Space 
tourism via Stratospheric balloons.

 Barcelona as a
 European hub for
space tourism

B
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B

he development phase commenced with an initial brainstorming 
closely followed with a SCAMPER exercise that aided with viewing 
the idea from a multitude of perspectives. Virgin Galactic and Space 

perspective, given that they both offer Space tourism experiences 
that could compete with the concept being developed, were used as a 
control. 
 Planetariums were interesting to explore during this phase. 
The main purpose of a planetarium is to artificially recreate space for 
educational purposes, delivered through leisurely means. In other 
words, Planetariums aim to mimic the idea of Space Tourism in one way 
or another. It was interesting then the combination of the approach of 
a planetarium inside a museum and that simulates a capsule floating in 
space. From this analogy arises the concept – The Museum in the Sky.

The SCAMPER exercise which helped formalize the concept was later 
followed by a Impact Gaps Canvas exercise to help develop it further. 
The Impact Gaps is an exercise that was developed at Oxford and its 
main purpose is to bridge the gap between problems and existing 
solutions to formalize a new impactful result. The exercise helped 
bring forward some extra features that could create a competitive edge 
against other companies and cities aiming to explore Space Tourism 
through Stratospheric Balloons. As a result, the features that were 
mapped out included, using the experience for scientific testing and 
allocating space for potential launches of satellites out of the vehicle 
to create a cost-effective method of launching miniature satellites 
into orbit. These features will be explored with further detail in the 
formalization phase after the most basic form of the “Museum in the 
Sky”.

Conceptual 
development
T
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Abstract representation of the concept using carboard, cotton 
and 3d printed title to emulate a museum floating in the sky.
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C

n order to fully understand the potential of the Museum in the Sky, it is 
important to understand the technology that governs it and the materials 

that these technology dictates.

Material and 
Technology

I

C.1 High-altitude balloons:

Stratospheric balloons are a class of high-balloons that are most typically 
used to send weather-sensing instruments to the stratosphere to detect 
weather changes. In its most common forms, High-altitude balloons reach 
an altitude of 38-15 Km from sea level, carrying light payloads (approx. 20 
Kg – 150 Kg). These balloons are filled with Hydrogen or Helium depending 
on suitability and are made from a very thin Polyethylene films (What is 
a stratospheric balloon?, 2021). However, there exists a different class of 
High-Altitude balloons that reach higher altitudes and have the capability 
of reaching even higher altitudes, straight up to the edge of space. The 
most common balloon types of this class are Ultra Long Duration Balloons 
(ULDB) and Ultra High-Altitude Balloons (UHAB).

Worldview strotollite concept cruising 

the stratosphere (Worldview, 2018).
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Ultra-Long Duration Balloons

ULDBs were developed by NASA to carry Heavy payloads up-to 2721 Kg to 
an altitude of 33.5 Km for up to a hundred days. These balloon vehicles had 
a multitude of uses, most prominently their use as a more cost-effective and 
environmentally friendly form of satellites (H.M. and David, 2007).
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Ultra-High-Altitude Balloons

UHABs are balloon vehicles that are capable of carrying payloads reaching 
1000 Kg to altitudes in excess of 45 Km, reaching the top layer of the 
stratosphere – the Stratopause. UHABs use ultra-thin polyethylene film that 
is hard to manufacture but allow these vehicles to reach ground-breaking 
altitudes (Rainwater and Smith, 2004). Compared to ULDBs, UHABs can 
carry lighter payloads for a less duration but to a much higher altitude.
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C.2 Stratospheric capsule

At the bottom end of the balloon a human-carrying capsule would be 
attached. This capsule must be designed with the optimal material and 
technology to create a hospitable environment for the users. At the bottom 
end of the stratosphere, the temperature reaches negative 51 degrees 
Celsius meanwhile the top end of the stratosphere, temperatures reach 
negative 15 degrees Celsius (NWS JetStream - Layers of the Atmosphere, 
2021).  The air-pressure is also considerably lower than that on earth 
which is unsuitable for human survival (Why Does Water Boil Faster at 
Higher Altitude?, 2021). To counter-act that, high-pressure capsules must 
be designed using lightweight and insulating materials to protect the 
passengers (Jiménez Higueras, 2014). 

After considering both types of balloons, it was determined that UHAB 
technology is most suitable for the targeted concept. The payload limitation 
would create Design and Engineering challenges but makes the study more 
interesting by driven Innovation and out-of-the-box thinking.
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D

he “Museum in the Sky” (The MITS) relies on UHABs which ascend and 
descend the skies at an average speed of 12.5 km/h (Rainwater and 

Smith, 2004).  To put this into perspective, the average cycling speed in a 
city ranges between 26 – 19 Km/h (Sustainability info, 2021). Meaning that 
the MITs would cruise the edge of space at a speed approx. half of that of an 
urban bicycle. 

Today, the most common non-balloon and rocket vehicles that cruise the 
stratosphere are a special class of Fighter Jets, most notably the Russian 
Mig29- which cruise the skies at a whopping speed of 2,390 Km/h, 
producing up to 9 levels of G-force. The G-force is the opposing force that 
results from the acceleration of an object which is clearly demonstrated 
by Newton´s famed third law of motion – for every action there is an equal 
and opposite reaction. The average person can handle up to 5 levels of 
G-force before passing out, but for less tolerant individuals, it could be even 
less (Extra et al., 2017). One of the main objectives of astronaut training, 
is to develop a resistance to G-force which takes a lot of dedication. This 
has been one of the main reasons why thus far, space has only been open 
to heavily trained Astronauts, civilians who wish to participate must also 
undergo the same training which lasts months (NASA - Astronauts in 
Training, 2004). Emerging methods for space tourism like Virgin Galactic of 
the SpaceX program for civilians, does require a form of this training which 
limits the opportunity to fit, healthy and dedicated adults only.

As a conclusion, UHABs would allow The MITS to receive a broader 
demographic, potentially allowing adults, children, elderly, pets and even 
people with special needs to reach the edge of Space.

Target users
T
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E

arcelona is of course the target city for the MITs, thus various areas 
around the city have been explored for locating the MITs launch 

platform. In order to choose the right candidate, several factors from 
air traffic, terrain and average weather must be considered. After close 
consideration of the Barcelona area, the region was expanded further 
across Catalunya. However, there was no optimal position that would 
make sense for Barcelona as a hub. Therefore, using the SCAMPER 
method, more innovative solutions were realized.
Thus far, all Stratospheric ballooning has taken place from land and 
later it would be determined whether to land on water or on land. The 
possibility of landing on water allows more freedom, given Barcelona´s 
location on the Mediterranean. But the issue with this would be the 
retrieval where a multitude of vehicles and logistics must be involved 
in retrieval and transportation back on land. A way to eliminate all this 
struggle is to allow for Sea-based launch and landing. This eliminates a 
lot of complexity in the retrieval process, where in this case it would only 
require a tugboat to drag it back to the launch area for the next launch.
Navigation is another complex part of such feat. An easy solution 
would be to equip the capsule with a well-trained pilot. However, the 
issue with UHAB technology is its payload limit of 1 ton, thus alternative 
solutions were explored. Thanks to Google´s R&D in balloon-satellites, 
Autonomous navigation is a possibility. Google´s technology gives them 
control over the balloons to monitor animal migration and climate change 
consistently (Niiler, 2020).
In conclusion, The MITs would take-off from the sea where it would be 
surrounded with a small floating pad to allow users to hop on-board 
and for the attachment of the balloon, when in-flight it would be have 
constant communication with a ground unit and would be navigating 
using Autonomous technology. In the end of the journey, the MITS would 
land back in the sea away from airplane and ship traffic and could then 
be retrieved by a tugboat. 

Location, navigation 
and retrieval

B
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Map showing possible location of launch platform and landing 
sight (Google, 2021).
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Zeina, Shirley and Shadi part of the interviewees who agreed to 
share their phtos during the interview week
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F

he first design phase commenced with a series of interviews, 
conversations, design exercises, research, sketching and physical and 

digital 3d modeling. Given the complexity of the project these elements were 
often interlacing.

Design phase I
T

F.1 Interviews

With the aid of social media, a call for 
interviews was posted. A multitude of 
Friends and interested enthusiasts came 
forward and scheduled a -15minute 
interview throughout the course of 7 days. 
The objective of the interview was to 
investigate the familiarity of non-expert 
individuals with the topic followed by their 
expectation and interest. Throughout the 
week, 12 people in total were interviewed 
and a multitude of conclusions were drawn 
out.

/ Most users were highly 
interested yet very skeptical about 
affordability. 

/ After a brief explanation of the 
technology, the overwhelming 
majority assessed that they would 
feel safer than taking a rocket to 
space.

/ In-flight experience from food to 
pre-programmed events were a 
high expectation

/ Comfort and legroom were a huge 
expectation
/ The overwhelming majority was 
indifferent about the ability to 
move inside the capsule if enough 
legroom was provided. 

However, the overwhelming majority of 
interviewees was from the 20s age-group. 
Another Interview phase would take part 
later in the development process with a 
more diverse demographic.
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Sources of inspiration:F.2

An interesting aspect of the MITS is that although it can be characterized as a vehicle, the main 
purpose was for it to be a real-life planetarium that transports the user, with the intention of 
bringing them back. Therefore, the design phase included a diverse source of inspiration. From 
contemporary museum designs, to innovative vehicle design and traditional capsule design. 
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Shape experimentation/volumes:F.3

A main observation early-on was that the 
exterior should respect the experience 
on the interior. A multitude of forms 
were explored through sketching, foam 
modeling and 3d modeling, taking 
inspiration from the resources mentioned 
above. However, a clear realization was 
that a proper research on dimensions 
and space is crucial for the successful 
exploration of form.

Therefore, a physical experiment was 
conducted on a multiple of participants. 
The experiment included space for four 
passengers and explored the optimal 
dimensions to promote comfort and 
accessibility to resources. The physical 
experiment was based on the floor plan 
exploration.

Due to the technical limitations, it was 
determined that a circular floor is the 
most optimal to balance comfort and 
scientific limitations. The most suitable 
layout included 4 seats centered back-
to-back, each facing its own window for 
maximum visibility. The floor plan would 
also include two small toilets and two 
kitchenettes/storage units, distributed 
across like in the sketch. This allows each 
passenger to have direct access to a toilet 
and kitchenette, limiting the necessity for 
movement and optimizing legroom.

Based on this, the physical experiment 
included a -4seat layout, and 
measurements were drawn out for legroom 
and ceiling height.
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Phase of experiments to determine optimal dimensions for seat, ceiling, legroom and movement with 
volunteers of different heights and body shape.
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Sketching and rapid prototypes

Texture and color

F.4

F.5

To complement the shape experimentation, a broad range of sketches were made to explore 
various specific elements of the capsule from the exterior form to the details on the windows, 
seating orientation, handles etc.  Alongside this process, various 3d forms were made through 
CAD, foam and clay to formalize the forms.

A main aspect of the interviews was to explore the expectation of potential users to such an 
experience as mentioned above. An interesting observation is that the experience would be 
very surreal and unfamiliar. The moment where users visualize the curvature of the earth is 
described as the overview effect, which has been described by all Astronauts as a highly 
emotional and unfamiliar sight to see that feels very surreal. It would be interesting if the interior 
would therefore be designed in a familiar way, to give the users a feeling of home and take-off 
the edge from the experience.
The interviewees generally reacted better to the idea of using wood and earthy materials in 
contrast to white-metallic or plastic elements that are usually associated with spacecrafts and 
airplanes.
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Ultra-High-Altitude Balloons
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Sketching and rapid prototypesF.4

To complement the shape experimentation, a broad range of sketches were made to explore 
various specific elements of the capsule from the exterior form to the details on the windows, 
seating orientation, handles etc.  Alongside this process, various 3d forms were made through 
CAD, foam and clay to formalize the forms.
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Texture and colorF.5

A main aspect of the interviews was to explore the expectation of potential users to such 
an experience as mentioned above. An interesting observation is that the experience 
would be very surreal and unfamiliar. The moment where users visualize the curvature of 
the earth is described as the overview effect, which has been described by all Astronauts 
as a highly emotional and unfamiliar sight to see that feels very surreal. It would be 
interesting if the interior would therefore be designed in a familiar way, to give the users a 
feeling of home and take-off the edge from the experience.
The interviewees generally reacted better to the idea of using wood and earthy materials in 
contrast to white-metallic or plastic elements that are usually associated with spacecrafts 
and airplanes.
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G

he second design phase was an iteration of he first phase, where a lot of the findings 
were considered and utilized as an input and a starting point during the design 

process. The design of the capsule moved from the vagueness in the first phase, to 
specific categories. The main focus was on separating the exterior design and interior 
design of the capsule and giving each the time and respect they deserved meanwhile 
uniting them through the user experience.

Design phase II
T

G.1 Exterior design

Design considerations

The element of time

When thinking of the exterior design of the capsule, it was very important to consider 
the elements of time and place – when is it going to be used or seen, in what 
situations will it be used and/or seen and most importantly where is it going to be seen 
and/or used.

The capsule is going to be seen by the users/travelers on two occasions – on take-off 
and on landing. Added to that, it will rarely be seen by pas-byers due to its location in 
the middle of the sea.

It is therefore favorable to balance aesthetic and modern design that would aid in 
marketing the capsule journey with an inviting and non-threatening aesthetic. This 
line-of-thought comes from the fact that un-trained passengers who would be 
traveling to the edge of space would start their journey with a little bit of stress and/
or worry – the design in this case mustn’t add to those feelings but rather overshadow 
them with a balance of excitement and relaxation. 

 Humans are evolutionarily more attracted to curvilinear forms, since they provide 
them with and element of relaxation as opposed straight and rough forms (Why 
Humans Are Obsessed with Circles, According To Science, 2021). “ It goes back to 
primitive roots in nature, where most shapes are curvilinear, They’re softer, they 
provide some safety, as opposed to angular shapes–the teeth of an animal, the hard 
shape of a rock. Those are signifiers of danger.” (Manuel Lima, 2021). 
Hence, it was a decision to use the least creases possible with the design and 
preferably none at all. 
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The element of place
Considering that the capsule will have to be floating on the sea-bed for the majority 
of its idle time, the bottom of the capsule has to allow for floating, this is why curved 
bottom was favored and was balanced-out with a similarly curved top that seamlessly 
blends with the sides.
The main target of the capsule is of course – the view. This is why the design 
features 4 large windows, that provide each passenger with their own un-obstructed 
panoramic view and offer an-all round °360 view of the earth and space. 

The philosophy behind the interior was similar to the one of the exterior – equally 
respectful towards that psychological feelings that the passengers might experience 
meanwhile trying to provide an element of excitement for the passenger. 

The interior of the capsule went 
through different iterations, from a 
dynamic/modular seating that offers 
a multitude of sitting positions, to a 
more static yet-unified interior. The 
final approach was to merge the 
strong elements of both iterations, 
into one that offers a limited yet-
sufficient seating options and a 
grounded homey experience. 

Focusing on the lighting was 
very important since these were 
the elements that could expand 
the space visually for the users. 
Given the tight space of the cabin, 
coupled with the long journey 
– making the environment feel 
spacious is crucial to making it 
feel safe, healthy and comfortable. 
The lighting, as the rest of the 
capsule, went through a multitude 
of iterations. The basic approach 
was to use lights that bounce on 
the walls to expand the vertical 
space and play with the pattern 
on the ceiling and the diffusion of 
the light to expand the horizontal 
space while adding an element of 
entertainment.

Seating Light

The design accommodates for 4 
corner compartments that will be 
used to support all the needs of 
the passengers during the flight. 
One will be converted to a compact 
toilet, another will be reserved as 
a cabinet where the passengers 
can store their accessories and 
clothes, another will be used as 
a food dispenser and finally one 
would house the emergency and life 
support equipment.

Life support/convenience

G.2 Interior design



53

A render showcasing one of the corners of 
Starbound.

A render showcasing one of the corners of 
Starbound.

A render showcasing one of the corners of 
Starbound.

Starbound, in perspective view with a lit interior.

Starbound, in perspective view with a lit interior.

Starbound, in perspective view with a lit interior.
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The exterior design final sketch before moving on to 3d modeling.

The interior design final sketch before moving on to 3d modeling.
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H

fter a long process of brainstorming and re-thinking, the code-name “Museum in the 
sky (MITS)” evolved to the finalized project-name of ¨Starbound¨. 

This section will cover the final proposal for Starbound. It will include all the elements of 
the user experience and design.

Starbound:

For those who are not bounded by the restraints of space and time
For those who are not bounded by the limit of our eyes and our minds

For those who are not bounded by Earth and its “seven skies”

Starbound - For those bounded only by the stars

A

STARBOUND
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H.1  Floating platform

In order to board the capsule, a customized launch-platform has to be built. The launch 
platform features areas to allow boats to park along its sides, a small bridge that leads the 
passengers up to the capsule and sufficient horizontal length to allow for the stratospheric 
balloon to be attached inflated.

The details of the launch, featuring the launch platform and the launch 
process are highlighted in the attached video.

A render showcasing the launch platform on the sea-bed.
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H.2 Exterior Design

The form The form The finalized form of Starbound achieves all the pre-set 
requirements. It allows for the wide windows that offer the users un-
interrupted and direct views of Space and the Earth. The Capsule is a 
pressurized to allow humans to survive the dynamic pressure of the 
Stratosphere. On top, the final design accommodates for a redesigned 
attachment method that is more aesthetic and functional than the previous 
one. 

A render showcasing frontal view of Starbound with a lit interior.

A render showcasing one of the corners of 
Starbound.

Starbound, in perspective view with a lit interior.
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Materials

COLOUR AND TRIM

Chassis: In order to reduce weight, the main material used for the chassis 
would be carbon fiber, which offers the best weight-to-strength ratio 
compared to any other manufacturable material (Carbon Fiber Properties, 
2021).

During the idea generation process, it was very motivating and inspiring 
that this method of Space-flight has zero emission and the idea that this 
project blends with and doesn’t harm its environment has since then been 
part of Starboard’s core. To elaborate on that thought, what Starbound 
really excels at doing is bringing humans to a point where they can reflect 
on their surroundings from a different perspective. This idea of reflection 
and blending gave-way to the decision behind the exterior finish of the 
capsule.
 To bring this philosophy to life, Starbound is treated with a high 
gloss Chromium finish. By doing so, the object camouflages with its 
environment, especially in space where it would appear as a tiny object 
where light bends for a second, but also appears as if it was never there. By 
doing so, Starbound is less intrusive environmentally and visually.

The attached video showcasing Starbound´s design highlights these 
elements.

Windows: The preferred material for windows is Aluminum silicate glass. 
Each window contains 3 layers, sandwiched together. Aluminum silicate 
glass in this configuration, helps seal the pressure inside the cabin and 
features UV shielding properties that help deflect dangerous radiation from 
the sun above the atmosphere (NASA - STS113- Space Shuttle Processing, 
2011).
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H.3  Interior Design

The cabin The cabin is designed to provide the passengers with the highest amount 
of flexibility and sitting positions without sacrificing space and comfort. 
The passengers are originally facing each other, but later in the flight they 
can easily rotate their seats and face their private windows and enjoy their 
personal view. 

The cabin also includes 4 loungers, one behind each seat. These loungers 
are designed to accommodate up-to two passengers. Meaning it can be 
used as an intimate space or as a spot to lay back, look at the stars and also 
possible read a book or text friends back home.

A sectioned preview of the interior in a dark enviroment to highlight the lighting, mood and materiality.

A render of the interior showcasing a passenger in their seat, 
gazing at the parametric ceiling light array

A render of the interior showcasing a passenger in the lounger, 
behind their seat, gazing into space.
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Cabin 
materials

Lighting

Food 
dispenser

Toilets & 
storage

Fabric is used throughout the cabin to convey a feeling of hominess that help 
ground the passengers and make their experience less alien. The fabric is 
contrasted with a wood veneered floor that mimics a hard-wood floor. This 
choice of material is intended to elevate the feeling of familiarity meanwhile 
adding an element of flair, luxury and uniqueness. 
The passengers will be advised to take their shoes off throughout the journey 
which makes their interaction with the materials warmer.

The lighting follows the thought process highlighted in the previous chapter. 
The ceiling panel features and RGB controlled led panel, designed with a 
parametric pattern that intends to make the space feel wider. 
On the floor, an LED strip is used to allow for a feeling of vertical expansion.

Finally, behind every seat, two spotlights are placed which can be used for 
ambient lighting or as a reading light when sitting on the lounge. These lights 
can be turned off if the user wishes to capture long-exposure images of the 
stars to minimize light bleeding inside photographs.

The food dispenser is designed to provide the passengers with a real space-
food experience. The passengers can select the desired meal, and the 
freeze-dried food is dispensed for them. They then can use the hydrating 
nozzles to re-hydrate the food before being able to consume it. Depending 
on the meal type, they might need hot or cold water, which is why the 
dispenser features two separate nozzles.

The storage and cabinet units feature very similar doors. There doors are 
sandwiches with a layer of carbon fiber, conductive film and fabric. The 
conductive film allows for sensors to detect hand movement (OCA for Film 
Type Touch Sensor, 2021).

The doors are operated by a single swipe upwards, by which they would 
open.

A preview of the door opening mechanism. A render of the interior showcasing the bathroom entrance, with 
a ´´Swipe up´´ to open sign.
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Seats & 
screens

The seats are designed to enhance comfort and convenience. Each seat 
includes a retractable tray to its left that is equipped with a screen, the 
retracting mechanism allows the users to sit and stand more easily without 
the need to squeeze into the seat.

The screens control everything inside the cabin, from the lights, to seating 
positions, communications with ground crew and entertainment.

Render of the main screen on each seat, showcasing the seat 
adjustment mode.

A preview render of the details in the seat design.
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This section showcases numerous design details and features of Starbound.

H.4 Details

A render of the circular ground window that provides a direct view of the earth below.

A render of the back loungers.
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Preview render of the balloon attachment after confirmation of succeful placement - LED ring glow red in confirmation.

Render of the strap accents Render of the strobe lights in the lounge area

Preview render of the balloon attachment before positioning Preview render of the balloon attachment after positioning
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