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Design needs constraints. It frames the way we work and keeps a project in 
check. But for some people around the world, constraints aren’t an elected 
part of the design process, they are mandatory economic uncertainty, 
material deprivation and political unrest. 

This dissertation focuses on building a home under restrictive conditions. 
It looks at global cases of design whereby necessity is the driving factor of 
creativity in both architecture and home improvements. It discusses the 
resourcefulness of everyday people and analyses the arguments for and 
against self-built housing, including but not limited to whether or not the 
responsibility to improve should be with the individual or the government.

Structured in three categories; temporary shelters, permanent dwellings 
and from house to ‘Home’, this dissertation discusses within each case study, 
to what extent the concept of ‘Home’ can be found or created. The theme 
‘necessity verses desire’ is considered throughout alongside the historical, 
economic and political contexts of the case studies.

Figure 1.  Bonita Domes. 
Superadobe home.  

Published on 11/01/2017 
at https://inhabitat.com/

medicine-drum-woman-
builds-beautiful-earth-

home-village-in-joshua-
tree-california/

Web [Date Accessed 
23/02/20]
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Framing design work through constraints is not a new principle. 
Scott Belsky, creator of Behance is quoted as saying “you only get 
resourcefulness from having to be constrained.”2 The context of this 
quote is important to note however as he was talking about designers 
putting constraints on themselves in order to further the creative 
process not ordinary people for whom economic and geographic 
constraints aren’t optional.

“The Potential House is a living state of awareness. In the face of a persistent 
urgency, the Potential House produces a constant way of looking at the world, 
a radical perspective and an architectural pragmatism: 
everything will be a house.”1

- Ernesto Oroza

1 Oroza, 
‘ARCHITECTURE OF 
NECESSITY’.Ernesto 
Oroza, ‘ARCHITECTURE 
OF NECESSITY’, 
Architecture of Necessity - 
by Ernesto Oroza <http://
architectureofnecessity.
com/architecture-of-
necessity-by-ernesto-
oroza/> [accessed 13 
October 2019].

2 Eric Johnson, 
‘Benchmark’s Scott Belsky 
Has Four Magic Words 
for Entrepreneurs: “Do 
Your Fucking Job”’, Vox, 
2018 <shorturl.at/btELR> 
[accessed 9 November 
2019].
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Looking specifically at shelter we can form new insights into what it 
means to call a place ‘Home’ by adhering to the guiding principles 
laid out by environmental scholar Susan Saegert and artist Gabrielle 
Bendiner-Viani that says housing needs to consider the outside 
world as a factor as well as the desire for a better life.3 Similarly we 
can look to Robert Kronenberg’s guidelines that social, cultural and 
functional needs must be met when considering a home.4  

Historically, building protective structures has been at the heart of 
communal socialisation for 790,000 years, with hearths – the floor 
of and surrounding a fire pit – being some of the earliest discovered 
examples of central gathering.5 Looking at case studies of interior 
home solutions, I will look at how old, traditional solutions have 
been bought up to date to reflect the needs of modern day.

3 Gabrielle Bendiner-
Viani and Susan Saegert, 
‘Making Housing Home’, 
Places: Forum of Design 

for the Public Realm, 19.2 
(2007), 72–79.

4 Robert Kronenburg, 
Houses in Motion, 2nd 

edn (Great Britain: Wiley-
Academy, 2002).

5 Unknown, ‘Hearths & 
Shelters’, The Smithsonian 

Institution’s Human 
Origins Program, 2010 
<http://humanorigins.

si.edu/evidence/behavior/
hearths-shelters> 

[accessed 9 November 
2019].
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Current shelters take a variety of different forms; buildings such 
as houses, flats and bungalows are the most common among static 
housing solutions, however, as political climates change and in a 
time of economic uncertainty, temporary spaces are becoming more 
prevalent. 

Looking contextually at geographic crisis’, tents are a lifeline for 
refugees in Jordan just as they are for many homeless people in the 
UK and worldwide. This dissertation investigates the remarkable 
work of designers and individuals who have transformed otherwise 
bleak and isolating spaces and situations, to rebuild communities 
despite ongoing hostilities and constraints.

4 Unknown, ‘Hearths & 
Shelters’, The Smithsonian 
Institution’s Human 
Origins Program, 2010 
<http://humanorigins.
si.edu/evidence/behavior/
hearths-shelters> 
[accessed 9 November 
2019].
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For people who lack an abundance of resources, playing with the 
affordances of an existing object can replicate expensive products and 
services on an extremely tight budget. ‘Affordances’ was first used by 
James J. Gibson who said, “the affordances of the environment are 
what it offers the animal.”6 This word has been appropriated by the 
design community to mean visual clues that suggest how an object 
should be used. Affordances are of an object are limited only by a 
person’s imagination, for example water bottle is used for filling with 
liquid and drinking from. However there are many creative uses for 
bottles including hose water dispersers, watertight protective case 
and many others. This idea of using ‘useless’ items and repurposing 
them as building equipment runs throughout Ernesto Oroza’s 
research. When he says “Everything will be a house” he identifies that 
for the people in his country, anything useless will become useful in 
the architectural patchwork that is Cuba.7

6 James Jerome Gibson, 
The Ecological Approach 

to Visual Perception 
(London: Psychology 

Press, 1986).

7 Oroza, ‘ARCHITECTURE 
OF NECESSITY’.
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Through a mixture of case study and semiotic analysis I have 
attempted to find commonality between contextually varied cases. 
This dissertation aims to show that constraint is a catalyst for 
innovation by looking at both the work of ordinary people who as 
well as professional designers, to evaluate the importance of user 
centred design.

4 Unknown, ‘Hearths & 
Shelters’, The Smithsonian 
Institution’s Human 
Origins Program, 2010 
<http://humanorigins.
si.edu/evidence/behavior/
hearths-shelters> 
[accessed 9 November 
2019].

Figure 2. Ernesto Oroza, 
Cuban Houses, Published 
in Editing Havana in 2011. 
Book
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Exploring dwellings that have been built with with the constriants 
of limited resources or economic crisis means exploring two main 
themes; what is it that takes a structure and turns it into a home 
and how necessity impacts on the form and function of the overall 
result. Subsequently, it will be by using the notions of key theorists 
and designers such as Peter M. Ward, Juliet Arnott and Robert 
Kronenburg that I will come to analyse the effectiveness of the case 
studies discussed in this dissertation. While there is consensus about 
the importance of shelter and homes, how they are manufactured 
and what it is that makes them home is often debated.

The origins of shelter, Bernard Rudofsky argues, come from as far back 
as primates and apes covering themselves at night to protect from 
the elements. He also believes that architecture transcends architects, 
a concept known more commonly as ‘Vernacular Architecture’, 
and states that this style of structural building is overlooked by the 
western world.8  

8 Bernard Rudofsky, 
Architecture Without 
Architects, 5th edn (Great 
Britain: Academy Editions, 
1981).

On the other hand, it has been argued by Kronenburg that shelter 
needs to be complex and provide many different purposes for the 
occupant, and factors including cultural social and functional 
demands need to be met.9  

Peter Somerville says the idea of ‘Home’ is considered a social 
construct which can be viewed as the combination of privacy, identity 
and familiarity. These identifiers also need to be considered with 
regards to the historical, geographical, cultural and social context to 
help form a sociological approach to the ideology.10 

Similarly, Susan Saegert and Gabrielle Bendiner-Viani argue that 
dignity is a relevant factor in the creation of ‘Home’. They believe that 
the act of creating a home helps create sustainable communities for 
decades to come, however they also believe that authority engagement 
is needed to help them sustain and evolve.11 

9 Robert Kronenburg

10 Peter Somerville, ‘The 
Social Construction 
of Home’, Journal of 

Architectural and 
Planning Research, 14.3 

(1997), 226–45.

11 Bendiner-Viani and 
Saegert.
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Furthering opinion by Rudofsky, Richard Burnham advocates the 
importance of self-built homes and believes that building a house 
reaches further towards true self-expression than filling an existing 
structure with personal belongings. He argues that self-builds are 
attainable for almost everyone and can be an affordable alternative 
to home conversion.12  

Contradictorily, Marjolein E. Overtoom (and others) propose that 
self-builds are often impersonal by nature, preferring people use 
existing derelict buildings and creating temporary interiors that can 
be readjusted to serve the changing needs and desires of occupants.13

12 Richard Burnham, 
Housing Ourselves: 
Creating Affordable, 
Sustainable Shelter (United 
States: McGraw-Hill, 
1998).

12 Marjolein Euwkje 
Overtoom and others, 
‘Making a Home out of 
a Temporary Dwelling: 
A Literature Review and 
Building Transformation 
Case Studies’, Intelligent 
Buildings International, 
11.1 (2019), 46–62.

In addition to this, research done by Antonio Reis suggests that using 
the Design Participation School of Thought does not conclusively 
prove a correlation between user interaction and satisfaction in 
general, however lack of participation was sometimes a factor for 
this, which is not fully applicable to many of the cases studies I have 
discussed.14 

Peter M. Ward views it as the responsibility of governments to 
help provide housing despite them generally fail to do so, therefore 
self-help housing is a symptom of ineffective authorities. He also 
specifies that self-help culture is invariably a response to constraint 
not choice.15 Subsequently, Arturo Valladares views the governments 
involvement in housing vital, but drawing from his research into 
schemes already in place he believes the poorest are the ones that 
often miss out on opportunities and fall through the cracks.16 

14 Antônio Reis, 
‘Assessment of the Design 

Participation School 
of Thought’, Journal of 

Architectural & Planning 
Research, 17.1 (2000), 

1–15.

15 Self-Help Housing: A 
Critique, ed. by Peter 

Ward M (London: Mansell 
Publishing Ltd, 1982).

16 Arturo Valladares, 
‘Successes and Failures of 
Participation-in-Design: 
Cases from Old Havana, 

Cuba’, Frontiers of 
Architectural Research, 6.3 

(2017), 401–11.
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When looking at the constraining factors of limited resources and 
economic crisis it is important to look at the context in which each 
of the case studies sit. Sara D. Reed PhD is an art historian whose 
research into Cuban culture corelate crisis as a driving factor in the 
rise in roles for woman in the industrial and design sectors.17  

Likewise, Juliet Arnott, the founder of a resourceful arts organisation 
Rekindle, believes demolition can be an ‘opportunity for constructive 
deconstruction’, thus out of trauma is the chance for true craft. She 
also believes that everyday there is a choice between wastefulness 
and resourcefulness, and it is when the former is forced on us, we see 
true ingenuity.18 

The academics listed don’t focus on necessity alongside constraints, 
this is the area this dissertation explores in relation to both designers 
and everyday people.

17 Sara Desvernine Reed, 
‘Women, Work, and 
Revolution: A Do-It-
Yourself Practice’, Design 
and Culture, 8.1 (2016), 
27–54.

18 Juliet Arnott, ‘The 
Resourcefulness of Craft: 
Whole House Reuse’, The 
Journal of Modern Craft, 
10.1 (2017), 59–71.

Figure 3. Pete Ryan. 
Ancient Houses of the 
Dead. Published on 
National Geographic 
Website on 18/01/18. 
https://www.
nationalgeographic.
com/photography/
proof/2018/01/structures-
carved-from-rock/ Web 
[Date Accessed 23/02/20]



1918

Temporary structures are designed and built with the knowledge that 
they will, with time, be taken down again. While some see only one-
time usage, other more advanced housing solutions are intended to 
be re-erected and mobile. This chapter focuses on two architects who 
use environmental constraints to design housing that explores what 
it takes to take short-term shelter and materials and make it a home.

“As disaster is inevitably temporary and constant in its movement a shelter 
must be transient. Because disaster implies the breakdown of communities a 
shelter must rebuild social interactions. Because disaster destroys the familiar 
environment a shelter must transform over what often remains”19 
- Abeer Seikaly

19   Abeer Seikaly, Making 
Your Home, Wherever You 
Are (TEDxKlagenfurt) 
<https://www.ted.com/
talks/abeer_seikaly_
making_your_home_
wherever_you_are> 
[accessed 10 November 
2019].Te
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Abeer Seikaly is a Palestinian Jordanian cross-disciplinary architect 
and designer. She grew up in Jordan, a country in the midst of 
humanitarian crisis, currently housing over 670,000 Syrian refugees, 
equating to over 10% of the entire population.  

Her quote about what a shelter should be in relation to disaster is 
based on insights formed through years of research and first-hand 
experiences. In her TEDx talk she discusses how disasters can 
disperse communities hence why relief shelter should endeavour to 
help to rebuild them.21  She believes that relief shelter should have 
the ability to adapt to the needs of the user, a starting thesis for her 
work to date. 

20 Unknown, ‘10 Facts About 
The Syrian Refugee Crisis In 

Jordan’, World Food Program 
USA, 2019 <https://www.

wfpusa.org/stories/10-facts-
about-the-syrian-refugee-

crisis-in-jordan/> [accessed 
15 December 2019].

21 Making Your Home, 
Wherever You Are | Abeer 
Seikaly | TEDxKlagenfurt 

<https://www.youtube.com/
watch?v=tYFzy1_EmBM> 

[accessed 9 November 2019].

Figure 4. (Page 20). 
Sharnoff ’s Global Views. 
Refugee Camp. Published 

at WGCU.org on 16/02/16. 
https://news.wgcu.org/post/
state-lawmakers-aim-block-

middle-eastern-refugees. 
Web [Date Accessed 

23/02/20]
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Seikaly champions the process of designing as being more important 
that the end result and it is through empathic research into the 
development of foetuses in the womb that she designed her award 
winning ‘Weaving a Home’ tent.22 Her proposal is a flexible, 
weatherproof exoskeleton tent that collects and heats rainwater, 
self-ventilates and stores solar energy. The concept comes from 
identifying the problem that standard relief shelter is often not fit 
for purpose, unable to variate to accommodate different sizes of 
families and both complicated and slow to construct.23 These design 
constraints laid a clear framework that is the core groundwork that 
led to such successful innovation. This supports the ideas of Scott 
Belsky who believes innovation can only come through constraint.24 

22 Making Your Home, 
Wherever You Are | Abeer 
Seikaly | TEDxKlagenfurt.

3 Abeer Seikaly, ‘Weaving a 
Home | Designboom.Com’, 
Designboom | Architecture 

& Design Magazine <https://
www.designboom.com/

project/weaving-a-home/> 
[accessed 15 December 

2019].

23 Abeer Seikaly, ‘Weaving a 
Home | Designboom.Com’, 
Designboom | Architecture 

& Design Magazine <https://
www.designboom.com/

project/weaving-a-home/> 
[accessed 15 December 

2019].

24 Eric Johnson, 
‘Benchmark’s Scott Belsky 

Has Four Magic Words 
for Entrepreneurs: “Do 

Your Fucking Job”’, Vox, 
2018 <shorturl.at/btELR> 

[accessed 9 November 2019].
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She believes the tent has the potential not only to provide adequate 
shelter, but dignified shelter also. This ideology would give the tents 
potential ‘Home’ status as opposed to just a ‘structure’ according to 
Peter Somerville, for its focus on privacy and identity of the occupant. 
It also takes into consideration the sociological repercussions of 
displacement in terms of loneliness and ill-health and sits firmly in 
the context of current conflicts in and around that region. 

While the tent is remarkable to look at, it is driven by function rather 
than form because that is necessary to build a system of shelter for 
refugees in crisis that values their social, cultural and practical needs. 
It was Louis Sullivan who is first thought to have discussed form 
follows function in the late 1900s and it was a principle used by many 
designers in the modernist movement.25 
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25   Dvora Yanow, ‘Form 
Follows Function?’, Public 
Administration Review, 
70 (2010), s156–58 
<https://doi.org/10.1111
/j.1540-6210.2010.02261.
x>.

Figure 5. Abeer Seikaly. 
Tent Technical Drawing. 
Published at ArchTech.
com on date unknown. 
https://www.archdaily.
com/778743/abeer-
seikalys-structural-
fabric-shelters-weave-
refugees-lives-back-to
gether/566dede1e58e
cead7100013a-abeer-
seikalys-structural-fabric-
shelters-weave-refugees-
lives-back-together-
image?next_project=no 
Web [Date Accessed 
23/02/20]

 Featured in National Geographic’s special magazine, 
“Women: a Century of Change”, Seikaly’s newest research involves 
investigating the “building possibilities of woven goat yak hair”, by 
studying traditional Bedouin women and their process.  Having 
grown up in Amman, one of the more culturally liberal places in 
Jordan, it is not unreasonable to infer a link between Seikaly’s 
upbring and the geographic unrest as a catalyst for her interest in 
cultural empowerment. Art Historian, Sara D. Reed might theorise 
that the unrest in Jordan and Syria could have driven higher demand 
and respect for women in design, in an area that is still conservative 
in their view of gender politics. 
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“In forming a 
connection [with this 
building,] residents 

also build a community 
they all want to 

protect.”28   

Where Seikaly’s work falls short is getting the tents into production. 
As with many others, the project fails to get past the prototype stage 
because resources of those organising projects are limited. Funding 
as a constraint on projects like this one often are two big to overcome. 
Her project is however still ongoing, and investors are working with 
the design to get the project off the ground. 

More than just a tent, Seikaly talks about the community within 
refugee camps and how traditional Islamic architectural traits such 
as the courtyard could provide additional shelter and security to the 
families living there. She says Islamic architecture is often described 
as ‘Architecture of the Veil’ because of how it intertwined with 
cultural beliefs of modesty and inner-beauty.26 Communities have 
already been seen to form in refugee camps in Jordan, with people 
moving their tents to form smaller areas, not unlike the structure of a 
courtyard. Susan Saegert and others talks about how the more effort 
inhabitants put into ‘making home’, the more equal they feel to those 
around them.27 This could be true for the refugees who forge familiar 
community dwellings from the basic shelters that are provided. 

26   Making Your Home, 
Wherever You Are | Abeer 
Seikaly | TEDxKlagenfurt.

27   Gabrielle Bendiner-
Viani and Susan Saegert, 
‘Making Housing Home’, 
Places: Forum of Design 

for the Public Realm, 19.2 
(2007), 72–79.

28   Making Your Home, 
Wherever You Are | Abeer 
Seikaly | TEDxKlagenfurt.
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Featured in National Geographic’s special magazine, “Women: a 
Century of Change”, Seikaly’s newest research involves investigating 
the “building possibilities of woven goat yak hair”, by studying 
traditional Bedouin women and their process.29 Having grown 
up in Amman, one of the more culturally liberal places in Jordan, 
it is not unreasonable to infer a link between Seikaly’s upbringing 
and the geographic unrest as a catalyst for her interest in cultural 
empowerment. Given her research into the correlation between 
crisis and gender involvement in the workplace, Art Historian, Sara 
D. Reed might theorise that the unrest in Jordan and Syria could have 
driven higher demand and respect for women in design, in an area 
that is still conservative in their view of gender politics. 30
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29   Making Your Home, 
Wherever You Are | Abeer 
Seikaly | TEDxKlagenfurt.

30   Rania Abouzeid, 
‘Around the World, 
Women Are Taking 
Charge of Their Future’, 
Culture, 2019 <https://
www.nationalgeographic.
com/culture/2019/10/
women-are-taking-charge-
of-their-future-around-
the-world-feature/> 
[accessed 15 December 
2019].

Figure 6. Abeer Seikaly. 
Weaving a Home Tent. 
Published at AbeerSeikaly.
com on date unknown. 
https://abeerseikaly.com/
is-architecture-a-social-
technology/ Web [Date 
Accessed 23/02/20]

image20 Unknown, ‘10 Facts 
About The Syrian Refugee 

Crisis In Jordan’, World 
Food Program USA, 2019 
<https://www.wfpusa.org/

stories/10-facts-about-
the-syrian-refugee-crisis-
in-jordan/> [accessed 15 

December 2019].

3 Abeer Seikaly, ‘Weaving 
a Home | Designboom.

Com’, Designboom | 
Architecture & Design 

Magazine <https://www.
designboom.com/project/

weaving-a-home/> 
[accessed 15 December 

2019].
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19   Abeer Seikaly, Making 
Your Home, Wherever You 
Are (TEDxKlagenfurt) 
<https://www.ted.com/
talks/abeer_seikaly_
making_your_home_
wherever_you_are> 
[accessed 10 November 
2019].

Inspiration for relief shelter can be found in all manner of unusual 
places - including the moon. The owner of a successful architecture 
firm at the time, Nader Khalili decided to change course by closing his 
office and focusing on earth architecture. He is the leading innovator 
in Geltaftan, literally meaning ‘firing’ and ‘clay’.31 These are made 
by taking temporary sand composite structures that are set alight, 
keeping the fire going for three to four days, effectively kiln firing 
till the structures became ceramic or rock.32 Using this knowledge 
of small ceramic structures, he adapted his 1984 NASA project; a 
system that proposed building structures by Velcroing small bags 
filled with lunar dust together, into an actuality for refugees in Iran. 

The next iteration of this was looking at making this process work 
without existing structures. For this he used long, thin sandbags that 
can form many shapes and bends to give each home a customisable 
finish and barbed wire that placed between the bags adds structure 
and rigidity. Once the sandbags are arranged, the houses are plastered 
and painted making them not just weather resistant, but genuinely 
attractive homes as well. 

31 Unknown, ‘Spatial 
Agency: Nader Khalili’, 

Unknown <https://
www.spatialagency.net/
database/nader.khalili> 

[accessed 21 February 
2020].

32 Nader Khalili, Ceramic 
Houses and Earth 

Architecture: How to 
Build Your Own, 3rd edn 

(California: Cal-Earth 
Press, 1996).

Figure 7. Cal-Earth Inc. 
Superadobe Construction. 
Published at CalEarth.org 
on date unknown. https://

www.calearth.org/intro-
superadobe Web [Date 

Accessed 23/02/20]
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Khalili’s earth architecture firm, CalEarth, believes that the biggest 
asset of these homes, also known as SuperAdobe, is that they can be 
built by anyone, including the refugees themselves. They believe that 
while it is great to provide temporary shelters to those in need it is 
even more valuable to teach the skill of homebuilding and provide 
choice and dignity in future homes. 

Richard Burnham would agree with this philosophy, believing that 
there is no deeper connection to a home than to build it yourself.33  
He would theorise that this level of involvement from the refugees 
not only in the building stage, but the designing stage also would 
build a strong bond between the displaced and their new community. 
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33   Richard Burnham, 
Housing Ourselves: 
Creating Affordable, 
Sustainable Shelter (United 
States: McGraw-Hill, 
1998).

While this could be considered a triumph on all levels, governments 
rarely wish their refugee camps to become permanents dwellings and 
it is for this reason Khalili believes some of his work in host countries 
is no longer standing. In contrast to Seikaly’s moving structures 
which can be removed as quickly as they were put up, his homes are 
designed to last. Such a system would be seen as a great improvement 
on many failing government schemes by Arturo Valladares who says 
many existing projects fail to reach the poorest in society.34  

Once a solution to the refugee crisis, Cal-Earth architecture has 
spread to the US, and is becoming a popular alternative home for 
people with the desire to build them. These homes are not about 
necessity but rather a way of creating an affordable and unique home 
that uses the earth. Despite their growing popularity, it is still the 
primary focus of Cal-Earth to teach the skills to this new set of users. 

34 Arturo Valladares, ‘The 
Community Architect 

Program: Implementing 
Participation-in-Design 

to Improve Housing 
Conditions in Cuba’, 

Habitat International, 38 
(2013), 18–24 <https://

doi.org/10.1016/j.
habitatint.2012.09.004>.

Figure 8. (Page 32) Cal-
Earth. Superadobe Home. 

Published at 
t13.cl on23/03/19. 

https://www.t13.cl/
noticia/tendencias/bbc/

que-es-el-superadobe-el-
material-de-construccion-

barato-y-ecologico-con-
el-que-se-hacen-casas-

resistentes-a-sismos Web 
[Date Accessed 23/02/20]
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Khalili, pictured in figure X, saw his work as a way to continually 
improve. The long thin bag that lays on top of the arches is the most 
up-to-date iteration of sandbag for the structures, and the arches are 
comprised of his sandbags shaped by his earlier attempts. This shows 
an evolution of learning that values the process of design and design 
thinking. The structure is not yet complete which can be viewed as 
hopeful and a sign of endless possibilities. Even his clothing is in 
keeping with the structure, a clean white that stands out amongst the 
landscape, blending himself and his character with the project he felt 
so passionately about.
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 While Earthships are a good idea in principle, they are 
extremely time consuming to build. Packing dirt into tires is hard 
work and whilst it is good to use waste materials, collecting the 
amount needed for an entire home can be a larger task than expected. 
I would argue a combination between Earthships and CalEarth 
homes could be a potential solution to saving time while also adding 
some of the beautiful bottle-light narratives you get with Reynolds 
homes. 
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Khalili, pictured in figure X, saw his work as a way to continually 
improve. The long thin bag that lays on top of the arches is the most 
up-to-date iteration of sandbag for the structures, and the arches are 
comprised of his sandbags shaped by his earlier attempts. This shows 
an evolution of learning that values the process of design and design 
thinking. The structure is not yet complete which can be viewed as 
hopeful and a sign of endless possibilities. Even his clothing is in 
keeping with the structure, a clean white that stands out amongst the 
landscape, blending himself and his character with the project he felt 
so passionately about.
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 While Earthships are a good idea in principle, they are 
extremely time consuming to build. Packing dirt into tires is hard 
work and whilst it is good to use waste materials, collecting the 
amount needed for an entire home can be a larger task than expected. 
I would argue a combination between Earthships and CalEarth 
homes could be a potential solution to saving time while also adding 
some of the beautiful bottle-light narratives you get with Reynolds 
homes. 

Figure 9. (Page 33) 
Nathanael Weir-
Wakely. Superadobe 
Peru. Published at 
theincrediblylongjourney.
com on 18/10/17.
https://www.
theincrediblylongjourney.
com/2017/10/18/
hyperadobe-earth-
building-crete/ Web [Date 
Accessed 23/02/20]

Figure 10. Cal-Earth. 
Nader Khalili. Published 
on Cal-Earth.org on date 
unknown. https://www.
calearth.org/our-founder 
Web [Date Accessed 



3736

Permanent dwellings are long-standing and immobile. Most of these 
are built and designed by architects, governments and specialist 
companies but there are some people that take their shelter into their 
own hands. Using materials that others would often dismiss, these 
two case studies focus on homes built with alternative methods and 
materials, highlighting the importance of imagination and optimism 
when building a future home. 

“Inhabitants convert their houses into a -systematic means of expression 
and survival. The pragmatism, the astuteness to avoid poverty and the legal 
cleverness with which they deal with spaces and ¬materials, converts each 
home into a manifesto: a Statement of Necessity.”35 
- Ernesto Oroza

35 Oroza, 
‘ARCHITECTURE OF 
NECESSITY’.Ernesto 
Oroza, ‘ARCHITECTURE 
OF NECESSITY’, 
Architecture of Necessity - 
by Ernesto Oroza <http://
architectureofnecessity.
com/architecture-of-
necessity-by-ernesto-
oroza/> [accessed 13 
October 2019].
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The American trade embargo imposed in the late 1950’s means that 
much of Cuba has seen little change in relation to consumerism in the 
latter half of the 20th century.36  With a severe lack of new building 
materials, Cubans have become inventive to enable themselves 
to grow. Cuban designer and writer, Ernesto Oroza, uses his work 
to showcase this resourcefulness within his community through 
photography and exhibitions. 37

Despite their individualist nature, the homes of Havana are now so 
iconic in style that they fit together almost as though it had been 
prearranged. Oroza likens the city to ‘stalactites and stalagmites’ 
because their natural shape is formed through a flow of movement.38  It 
is the constant changing and growing of the buildings and innovation 
from the inhabitants that shapes the borders and aesthetics of the 
community.

36 ‘The U.S. Trade 
Embargo on Cuba Just Hit 

55 Years’, Time <https://
time.com/4076438/us-
cuba-embargo-1960/> 

[accessed 9 February 
2020].

37 ‘Archive Exhibitions – 
Ernesto Oroza’ <http://

www.ernestooroza.
com/category/archive/> 

[accessed 9 February 
2020].

38 Ernesto Oroza, 
‘Architecture of Necessity 

- by Ernesto Oroza’, 
Architecture of Necessity - 
by Ernesto Oroza <http://

architectureofnecessity.
com> [accessed 20 

December 2019].
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Oroza says that in Cuba inhabitants often hoard materials and wait 
until they believe they can build without planning permission. This 
strategic legal avoidance is another way Cubans strengthen as a 
community, helping each other on the ground to better each other 
despite the failings of the government to do so. Peter M. Ward has 
studied Latin American housing for over 40 years and critiques the 
idea of self-help housing because it allows governments to become 
complacent in their approach to social housing.39 This theory matches 
the situation in Cuba where it is almost solely the responsibility of 
the individuals and not the authorities to construct and maintain 
housing. 

39 Self-Help Housing: A 
Critique, ed. by Peter 
Ward M (London: Mansell 
Publishing Ltd, 1982).
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On the contrary, Juliet Arnott believes that there is a great deal of 
opportunity in demolition, therefore the fact that Cubans gather 
materials that were once other buildings and use them to expand 
their land can be seen as building with optimism.40 It is important 
however, to consider the context in which this Arnott’s theory was 
created verses the Oroza’s. Arnott chooses to repurpose buildings 
that are being demolished into new homes, this is a positive project 
that has a feel-good factor. Whilst it is a great environmentally 
sustainable model for building, it is important to note that in Cuba 
this is a way of life without choice.

40 Juliet Arnott, ‘The 
Resourcefulness of Craft: 
Whole House Reuse’, The 
Journal of Modern Craft, 

10.1 (2017), 59–71.
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 She believes the tent has the potential not only to provide 
adequate shelter, but dignified shelter also. This ideology would 
give the tents potential ‘Home’ status as opposed to just a ‘structure’ 
according to Peter Somerville, for it’s focus on privacy and identity. 
It also takes into consideration the sociological repercussions of 
displacement in terms of loneliness and ill-health and sits firmly in 
the context of current conflicts in and around that region. 

 Where Seikaly’s work falls short is getting the tents into 
production. As with many others, the project fails to get past the 
prototype stage because resources of those organising projects are 
limited. Funding as a constraint on projects like this one often are two 
big to overcome. Her project is however still ongoing and investors 
are working with the design to get the project off the ground.
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Figure X shows the typical nature of architecture in Havana. No 
section is alike its neighbouring part, colourful paintwork brightens 
up otherwise deteriorating walls and dividing security structures are 
made from repurposed materials. The buildings are modest and have 
undoubtable character and individuality to them. To either side of 
the image you can see the edges of neighbouring houses, one yellow 
and the other a pastel turquoise, these colours are typical of Havana 
homes and show a collective design style.

Figure 11. Ernesto Oroza. 
Cuban House. Published at 

ArchitectureOfNecessity.
com on d10/06/12. http://

architectureofnecessity.
com/wp-content/

uploads/2012/06/ernesto-
oroza-moral-modulor.

jpg Web [Date Accessed 
23/02/20]



4342

‘Technological Disobedience’ is a term coined by Oroza in his 
book Rikimbili.41  The will of the people to survive and excel under 
restrictive conditions can drive interesting inventions. One of the 
most iconic throughout Cuba is the canteen tray TV antennae 
pictured in Figure X. With no need for competition, standard objects 
such as canteen trays were identical. This meant that as the idea 
began to spread, the makeshift home accessory became standard 
issue for all Havana homes.  Technological Disobedience is about 
showing you can overcome and live with objects that you want as 
well as things you need. 

41 Ernesto Oroza, 
Rikimbili (Saint-
Étienne: Publications de 
l’Université de Saint-
Étienne, 2009).

42 Oroza, ‘Architecture of 
Necessity - by Ernesto 
Oroza’.Pe
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image The next iteration of this was looking at making this process 
work without existing structures. For this he used long, thin 
sandbags that can form many shapes and bends to give each home 
a customisable finish and barbed wire that placed between the bags 
adds structure and rigidity. Once fired, the houses are plastered 
and painted making them not just weather resistant, but genuinely 
attractive homes as well. 

 Khalili’s earth architecture firm, CalEarth, believes that the 
biggest asset of these homes, also known as SuperAdobe, is that 
they can be built by anyone, including the refugees themselves. They 
believe that while it is great to provide temporary shelters to those in 
need it is even more valuable to teach the skill of homebuilding and 
provide choice and dignity in future homes. 

“[Technological Disobedience’ 
is] due to political restrictions 
and/or low-income scenarios, 

neighbourhoods and individuals 
making customized and 

informal alterations to their 
living spaces, thus creating 

innovative new typologies for 
architecture and urbanism.”42 
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Earthships, like the homes of Cuba are made from unusual or 
disregarded materials. Starting his idea in the 1970’s during the 
energy crisis, Michael Reynolds, architect of the Earthship movement, 
envisioned homes that were powered solely by renewable energy.43  
Alongside this he wanted them to have a low environmental impact 
regarding the materials used to produce them and to integrate into 
the landscape. 

Research into the Earthship in Brighton, one of only two in the 
UK, showed that with insulation in the form of packed tyre walls, 
the internal climate is ‘satisfactory’ for comfort but would likely 
require additional sources of heat from people and likely kitchen 
appliances.44 This is a step in the right direction for Reynolds idea of 
an independently powered home.

43 Elizabeth Purdy R, ‘Earthship 
| History & Characteristics’, 

Encyclopedia Britannica 
<https://www.britannica.com/
topic/Earthship> [accessed 21 

December 2019].

44 Kenneth Ip and Andrew 
Miller, ‘Thermal Behaviour of 

an Earth-Sheltered Autonomous 
Building – The Brighton 

Earthship’, Renewable Energy, 
Special Issue: Building and 
Urban Sustainability, 34.9 

(2009), 2037–43.

Figure 12. Unknown. Mike 
Reynolds. Published at 

livingcircular.veolia.com on 
01/07/15.

 https://www.livingcircular.
veolia.com/en/eco-citizen/

mike-reynolds-garbage-warrior 
Web [Date Accessed 23/02/20]
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The typical materials used in an Earthship are tyres, glass bottles 
and aluminium cans. The tyres are packed with dirt and create 
insulation in walls. The glass bottles let in light with different colours 
but don’t retain heat particularly well.45 This is a case of function 
following form, the aesthetics of the build are more important to the 
architect than the guarantee of a well-insulated home. There is little 
information about the use of aluminium cans other than the fact 
that they are ‘waste’ materials, however their recyclability means it is 
difficult to assess the benefits of using them to construct shelter over 
their recyclable lifecycle. 

45 Rachel Preston Prinz, 
Hacking the Earthship: 
In Search of an Earth-
Shelter That WORKS for 
EveryBody (Archinia 
Press, 2015).
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Unlike the homes in Cuba, Earthships are built as a luxury choice, 
and can often be large and lavish. The Phoenix is the costliest project, 
expected to be worth approximately $1.5 million.46 Alongside its three 
bedrooms and two bathrooms it boasts a jungle-like greenhouse, 
fishpond, chicken coop, food garden and much more. It is however 
not a home, it is now a holiday rental, but the idea of the Phoenix is 
not to be a permanent dwelling for one group of people but to inspire 
lots of people’s own permanent dwellings. 

46 Unknown, ‘Earthship 
Pros and Cons’ <https://

archinia.com/earthships/
earthship-pros-cons.html> 

[accessed 21 December 
2019].
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Robert Kronenburg’s guidelines for appropriate shelter include 
protection from weather conditions, establishing territory, privacy, 
an address for communication and many more.47 Earthships provide 
all these things and go further than asking what a house can provide 
for its occupant to discover what the occupant can do for the house 
and its surroundings. 

Marjolein Euwkje Overtoom (and others) would say there is simply 
no need to keep making more self-build houses when there are 
plenty of derelict buildings and structures waiting to be used.48  
While their reasons for championing reusing over making are a 
crucial philosophy we should be adopting, Earthships leave little 
environmental impact with regards to building emissions because of 
the great deal of man over machine power involved. Also, by reusing 
materials for the construction they cut out the emissions normally 
associated with forming bricks and cement. 

47 Robert Kronenburg, 
Houses in Motion, 2nd 
edn (Great Britain: Wiley-
Academy, 2002).

48 Marjolein Euwkje 
Overtoom and others, 
‘Making a Home out of 
a Temporary Dwelling: 
A Literature Review and 
Building Transformation 
Case Studies’, Intelligent 
Buildings International, 
11.1 (2019), 46–62.
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Adding solar power, food gardens, self-regulating temperatures are 
all energy reduced methods of sustaining basic human needs. This 
joint consciousness of the environmental impact means that the 
people who have built Earthships, approximately 3,000 worldwide, 
are part of a community.49 Their community, while not geographic, is 
based on a mindset and an ethos, which is a strong connection that 
sells the narrative of the homes.

While Earthships are a good idea in principle, they are extremely 
time consuming to build. Packing dirt into tires is hard work and 
whilst it is good to use waste materials, collecting the amount 
needed for an entire home can be a larger task than expected. A 
combination between Earthships and CalEarth homes could be a 
potential solution, saving time not using already recyclable materials 
and adding but still getting the beautiful bottle-light tapestries you 
get with Reynolds homes. This system could see form and function 
working simultaneously.

49 Elizabeth Purdy R, 
‘Earthship | History 

& Characteristics’, 
Encyclopedia Britannica, 

2016 <https://www.
britannica.com/topic/

Earthship> [accessed 21 
December 2019].

Figure 13. (Page 50) 
Unknown. Earthship 

at night. Published 
at sanotude.com/ on 

30/08/17. http://sanotude.
com/earthshiping/

Figure 14. (Page 51)  
MediaDrumWorld. Inside 

an Earthship. Published 
at lonely planet.com on 

07/07/17  Web [Date 
Accessed 23/02/20]
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Looking at the number of people who have built with the Cal-Earth 
and Reynolds techniques, it is feasible that Richard Burnham was 
correct in saying self-help housing is not an unattainable goal.50  
Even if you are physically unable to pack earth bags for a Cal-Earth 
home, you can be on the design side, drawing and planning dream 
home, recruiting builders for the construction. While Antonio D. 
Reis might not agree with Burnham that user interaction in the 
design phase increases satisfaction, there appears far more evidence 
of a satisfactory experience at Cal-Earth than Reis supplies to the 
contrary.51 Plus, the system by which Cal-Earth operates; choosing 
to educate as well as construct, creates a positive and sustainable 
approach to home ownership that promotes values over profit.

50 Richard Burnham, 
Housing Ourselves: 
Creating Affordable, 
Sustainable Shelter (United 
States: McGraw-Hill, 
1998).

51 Antônio Reis, 
‘Assessment of the Design 
Participation School 
of Thought’, Journal of 
Architectural & Planning 
Research, 17.1 (2000), 
1–15.

Figure 15. Ingrid Pfau. 
Earthship Construction. 
Published at britannica.
com on 19/07/16. https://
www.britannica.com/
topic/Earthship Web [Date 
Accessed 23/02/20]
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As outlined in Kronenburg’s guidelines for shelter, a house needs 
more than just the structural walls to be an adequate dwelling.53 This 
chapter focuses on interior systems and objects found in the home, 
designed with the constraints of low tech that can help lead to a better 
quality of life.  

In 2016, 13% of the global population did not have access to 
electricity.54 This is a problem because electricity is not a luxury 
service in the 21st century, it is power. 

“Architecture is a reflection of our cultural values and a home is a model to 
understanding our connection with the universe. A home is a vessel through 
which we perceive our place in this world.”52

- Abeer Seikaly 

52 Making Your Home, Wherever 
You Are | Abeer Seikaly | 
TEDxKlagenfurt <https://www.
youtube.com/watch?v=tYFzy1_
EmBM> [accessed 9 November 
2019].

53 Robert Kronenburg, Houses in 
Motion, 2nd edn (Great Britain: 
Wiley-Academy, 2002).

54 Hannah Ritchie and Max 
Roser, ‘Access to Energy’, Our 
World in Data, 2019 <https://
ourworldindata.org/energy-access> 
[accessed 27 January 2020].

Figure 16. Ernesto Oroza. 
TV aerial Tray. Published at 
assemblepapers.com on date 
unknown. https://assemblepapers.
com.au/2017/04/28/technological-
disobedience-ernesto-oroza/ 
Web [Date Accessed 23/02/20]
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image3 James Jerome Gibson, 
The Ecological Approach 

to Visual Perception 
(London: Psychology 

Press, 1986).
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Figure X shows the disparity between countries share of electricity at 
a household level. Very few places outside of the African continent 
except some southern and western Asian countries are without 
electricity in 2016. This geographical trend puts these areas at a 
disadvantage because education in the 21st century relies heavily on 
the freedom and ease of access that the web gives. Electricity also 
allows people to work longer days because workers aren’t reliant 
on the sunrise to be able to see, this restriction halts productivity, 
although it could also be a more natural and healthier workday.

 

52 Making Your Home, 
Wherever You Are | Abeer 
Seikaly | TEDxKlagenfurt 
<https://www.youtube.
com/watch?v=tYFzy1_
EmBM> [accessed 9 
November 2019].

53 Robert Kronenburg, 
Houses in Motion, 2nd 
edn (Great Britain: Wiley-
Academy, 2002).

54 Hannah Ritchie and Max 
Roser, ‘Access to Energy’, 
Our World in Data, 2019 
<https://ourworldindata.
org/energy-access> 
[accessed 27 January 
2020].

Chart X shows the disparity between countries share of electricity at 
a household level. Very few places outside of the African continent 
except some southern and western Asian countries are without 
electricity in 2016. This geographical trend puts these areas at a 
disadvantage because education in the 21st century relies heavily 
on the freedom and ease of access that the internet gives. Electricity 
also allows people to work longer days because workers aren’t reliant 
on the sunrise to be able to see, this restriction halts productivity, 
although it could also be a more natural and healthier workday.55

55 Unknown, ‘Power to Be: 
How Lack of Electricity 

Affects Everything - and 
What You Can Do about 

It’, CAFOD Blog, 2017 
<https://blog.cafod.
org.uk/2017/06/16/

power-to-be-how-lack-
of-electricity-affects-

everything-and-what-
you-can-do-about-it/> 
[accessed 21 February 

2020].

Chart 1. The World 
Bank. Population with 
electricity.  Published 
at OurWorldInData.
org  in 2020.  https://
ourworldindata.org/

energy  Web [Date 
Accessed 23/02/20]
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In response to the blackouts in Brazil in 2001/2002, Alfredo Moser 
came across the idea for a light that works using waste plastic bottles.56 
The bottles are filled with water and bleach, left to charge outside 
in the sun and glow brightly during the night. His invention finally 
gained traction when in 2011 a carpenter started an organisation 
called ‘Litro de Luz’, – which translates to ‘Litre of Light’ – and bought 
light to people in over 20 countries by spreading the word on social 
media.57

With this invention form follows function. However, the mass 
adoption of this solution gives an aesthetic quality that is found in 
the simplicity and practical nature of the repetition. Streets lined 
with Litro de Luz are an homage to resourcefulness at its finest.

56 Marina Lang, ‘Alfredo 
Moser: Genie of the 
Bottle’, Believe Earth, 2017 
<https://believe.earth/en/
alfredo-moser-genie-of-
the-bottle/> [accessed 26 
November 2019].

57 ‘Un Litro de Luz: 
Iluminando Hogares 
y Vidas, Una Botella 
a La Vez’, World 
Habitat <https://www.
world-habitat.org/es/
publicaciones/un-litro-de-
luz-iluminando-hogares-
y-vidas-una-botella-a-la-
vez/> [accessed 27 January 
2020].
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It is however important to note that glamorising this as a solution 
without considering the effects of the global energy problem is a 
privileged viewpoint held by those for whom the lack of electricity 
doesn’t affect. Susan Saegert would argue that there should be more 
responsibility placed on the state to provide access to these utilities in 
order to build a stronger community, at both a household and public 
level.58  

58 Gabrielle Bendiner-
Viani and Susan Saegert, 
‘Making Housing Home’, 
Places: Forum of Design 

for the Public Realm, 19.2 
(2007), 72–79.

Figure 17. (Page 60) 
Litro De Luz. Water 

Bottle Light. Published 
on litrodeluzdominicana.

org on date unknown. 
https://www.

litrodeluzdominicana.org/
english/gallery/photos/ 

Web [Date Accessed 
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 Featured in National Geographic’s 2019 special magazine, 
“Women: a Century of Change”, Seikaly’s newest research involves 
investigating the “building possibilities of woven goat yak hair”, by 
studying traditional Bedouin women and their process.  Having 
grown up in Amman, one of the more culturally liberal places in 
Jordan, it is not unreasonable to infer a link between Seikaly’s 
upbring and the geographic unrest as a catalyst for her interest in 
cultural empowerment. Art Historian, Sara D. Reed might theorise 
that the unrest in Jordan and Syria could have driven higher demand 
and respect for women in design, in an area that is still conservative 
in their view of gender politics. 
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 Inspiration for relief shelter can be found in all manner of 
unusual places - including the moon. Nader Khalili adapted his 
1984 NASA project; a system that proposed building structures by 
velcroing small bags filled with lunar dust together, into an actuality 
for refugees in Iran. The owner of a successful architecture firm at 
the time, Khalili decided to change course by closing his office and 
focusing on ceramic housing, inspired by traditional Iranian earth 
architecture. He was already adept at turning modest sand-based 
homes into more permanent structures by bricking them off and 
setting light to them, keeping the fire going for three to four days, 
effectively kiln firing till the structures became clay or rock. 
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Not only do people without electricity lack access to lighting, they 
also forgo the ability to refrigerate crops. By not refrigerating food 
you drastically reduce its potential lifespan. Potatoes not refrigerated 
last on average 35 days, in a fridge then can last up to 120 days. For 
more perishable foods such as strawberries it can take a lifespan from 
4 to 13 days.59 This can make a huge impact on people who must 
travel far for groceries as it allows them to buy in larger quantities 
and make less trips to the markets. It also allows market stall owners 
to keep their produce fresh for longer, so they can become more 
profitable with less waste.

59 Sean T. Hammond 
and others, ‘Food 
Spoilage, Storage, and 
Transport: Implications 
for a Sustainable Future’, 
BioScience, 65.8 (2015), 
758–68 <https://doi.
org/10.1093/biosci/
biv081>.

Figure 18 (Page 61) 
Gabriela Romeiro. 
Alfredo Moser. Published 
at believe.earth on date 
unknown. https://believe.
earth/en/alfredo-moser-
genie-of-the-bottle/ Web 
[Date Accessed 23/02/20]
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Mohammed Bah Abba reinvented an existing concept using 
evaporation as a heat transfer method and made it an accessible 
option for people in Nigeria.60 The method works by using two pots, 
one larger than the other. The pots are built by hand and are an 
old craft that has given jobs and skills to many people living in the 
villages. 

They are a self-sustaining alternative to refrigerating groceries that 
only require the reapplication of water, some sand and a cloth, far 
more accessible to the wider population that a standard electric 
fridge. The larger pot is filled with wet sand and the smaller pot is 
placed within. The water tries to escape from the sand and in doing 
so draws the heat out from the inner pot. A wet cloth covers the top 
of both the pots to slow the evaporation and protect the contents of 
the fridge. 

60 Warren Mclaren, 
‘Mohammed Bah Abba 

And His Pot-in-Pot’, 
TreeHugger, 2006 

<https://www.treehugger.
com/kitchen-design/

mohammed-bah-abba-
and-his-pot-in-pot.html> 

[accessed 9 November 
2019].
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Over 100,000 pots costing between just $2-$4, have been distributed 
throughout several rural African countries.61 Peter M. Ward would 
see this as a prime example of a lack of government intervention 
leading to individuals having to provide for themselves.62 While this 
is a tremendous feat of Mohammed Bah Abba’s, there are actions that 
could be taken by the government, in terms of funding and access 
to power that aren’t being taken, that if left unaddressed are likely to 
remain that way.

61 ‘No Electricity? A Low-
Tech Refrigerator That 
Keeps Things Chilled’, 
National Geographic 
News, 2016 <https://www.
nationalgeographic.com/
news/2016/12/mohammed-
bah-abba-explorer-moments-
cooling-technology-helping-
Africans/> [accessed 27 
January 2020].

62 Self-Help Housing: A 
Critique, ed. by Peter Ward M 
(London: Mansell Publishing 
Ltd, 1982).

Figure 19. Tomas Bertelsen. 
Pot Fridge. Published at 
foodsupplychains.blogspot.
com/ on 26/03/17. http://
foodsupplychains.blogspot.
com/ Web [Date Accessed 
23/02/20]
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“Think of other 
ways and 

means by which 
to survive”63 

The appearance of the low-tech fridges is plain and as with the Litro 
de Luz, form follows function. This design is about necessity and 
survival. These fridges have no particular style other than the ultra-
traditional shape; this is because there is no need for decoration when 
form follows function this obviously. Mohammed Bah Abba designed 
with the intention to solve a problem he was facing and in doing so 
spread solutions to many thousands in his wider community - this is 
the impact design can have when it is done by everyday people. 

63 Rolex, Mohammed Bah 
Abba, Rolex Laureate, 

2000, 2014 <https://
www.youtube.com/

watch?v=7LUc5U5isVk> 
[accessed 23 February 

2020].
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In larger environments such as offices and other workplaces, high 
temperatures that aren’t properly controlled can be a risk to workers 
health, especially if they are in a job that requires protective clothing.64  
However, it is a huge drain on our resources to run air conditioning 
on a global scale as frequently as we do, 1 Trillion kilowatt hours of 
electricity per year on average.65  

64 Rebekah A I Lucas, 
Yoram Epstein, and Tord 
Kjellstrom, ‘Excessive 
Occupational Heat 
Exposure: A Significant 
Ergonomic Challenge 
and Health Risk for 
Current and Future 
Workers’, Extreme 
Physiology & Medicine, 
3 (2014), 14 <https://doi.
org/10.1186/2046-7648-
3-14>.

65 Karin Lundgren 
and Tord Kjellstrom, 
‘Sustainability Challenges 
from Climate Change 
and Air Conditioning 
Use in Urban Areas’, 
Sustainability, 5.7 (2013), 
3116–28 <https://doi.
org/10.3390/su5073116>.
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Designers based in New-Delhi, Ant Studio, created a large installation 
piece – CoolAnt - that creates air conditioning without the need 
for electricity.66 The low-tech air conditioners work on the same 
principles as Mohammed Bah Abba’s fridges in that terracotta is 
porous and the evaporation of water will cool things around it, even 
air. Therefore, if you combine terracotta pipes that direct the airflow 
with a cycling supply of water, you can lower the average temperature 
in that environment.

66 Kimberley Mok, ‘Low-
Tech Air Conditioner Uses 
Terracotta Tubes & Water 

to Naturally Cool down 
Air’, TreeHugger, 1017 

<https://www.treehugger.
com/sustainable-

product-design/low-
tech-terracotta-tube-air-

conditioner-ant-studio.
html> [accessed 9 
November 2019].
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Yoram Epstein, and Tord 
Kjellstrom, ‘Excessive 
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Ergonomic Challenge 
and Health Risk for 
Current and Future 
Workers’, Extreme 
Physiology & Medicine, 
3 (2014), 14 <https://doi.
org/10.1186/2046-7648-
3-14>.

65 Karin Lundgren 
and Tord Kjellstrom, 
‘Sustainability Challenges 
from Climate Change 
and Air Conditioning 
Use in Urban Areas’, 
Sustainability, 5.7 (2013), 
3116–28 <https://doi.
org/10.3390/su5073116>.

Figure 20. (Left) Ant 
Studio. Air Conditioner. 

Published at cnn.com on 
06/12/19. https://edition.

cnn.com/style/article/
india-air-conditioning-

ant-studio/index.html 
Web [Date Accessed 

23/02/20]

Figure 21. (Right) Ant 
Studio. Close Up Air 

Conditioner. Published 
at ant.studio on date 

unknown. http://www.ant.
studio/beehive  Web [Date 

Accessed 23/02/20]
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Founder of Ant Studio, Monish Siripurapu says that “Every installation 
could be treated as an art piece.”67 His opinion is not without merit, 
the large units even without decoration are not imposing or out of 
place, the dripping water is soothing rather than an audial burden 
and the natural inspiration being beehives is clear to anyone who 
stops to look.

This type of design creates very minimal waste. It is an installation 
piece; therefore, it is not mass produced. The materials are low-
impact and can be easily repaired or replaced. Clare Brass is a circular 
economy innovation consultant. She talks about the ways in which 
we can design with values; first being to implement our own values 
into all our work as a given and the second being to look beyond 
the product into the system that surrounds it.68 The system that 
surrounds this type of design is the ‘sustainable story’ of a group of 
designers solving a problem without additional over-consumption.

67 Sean T. Hammond 
and others, ‘Food 
Spoilage, Storage, and 
Transport: Implications 
for a Sustainable Future’, 
BioScience, 65.8 (2015), 
758–68 <https://doi.
org/10.1093/biosci/
biv081>.

68 Clare Brass, ‘Designing 
with Values’, The Journal 
of Resourcefulness, 1.1 
(2018), 54–68.
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Juliet Arnott, expert in resourcefulness and waste might see the 
project as a triumph in creating low tech solutions in the face of 
a technological crisis.69 She may go one step further to ask were it 
not possible to use recycled materials, potentially from previous 
demolitions in the area but that would be additional food for thought 
as opposed to harsh critique of the work.  

The success of this project could prompt widespread appeal the like 
of which seen with Mohammed Bah Abba’s fridges. Being far larger 
than the pot fridges, it is likely there would need to be more assistance 
required in their production. Peter M Ward’s research shows a lack 
of support by governments forces individuals to make necessary 
improvements themselves.70 Although government intervention 
on a project like this could help financially, the bare bones design 
of the CoolAnt air conditioners are so simple to construct that it is 
conceivable companies could recreate the project with very basic 
technical knowledge. This forges the way for a system of circular 
economy that Clare Brass would be very positive about.

70 Self-Help Housing: A 
Critique, ed. by Peter 

Ward M (London: Mansell 
Publishing Ltd, 1982).
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Worldwide, there are people for whom design is about necessity. 
Abeer Seikaly shows how a human centred approach to design, that 
considers all elements of suffering including the mental pain of the 
dispersion of refugees can form the beginnings of intelligent and 
inclusive shelters. Despite the success of the design, the ‘Weaving a 
Home’ tents not yet being put into production shows the difficult 
process going from prototype to production can be. 71

Nader Khalili’s philosophical model of teaching the skills to build 
your own home teaches manual skills, basic architectural principles 
and if you were to agree with Richard Burnham, deepens the owner’s 
connection with their house.72 Cal-Earth Tech Institute homes are 
beautiful and unique, and continue to spread positive working 
practices, showing gratitude for the ‘Earth’ they use to make their 
homes.73

71 Abeer Seikaly, Making 
Your Home, Wherever 
You Are (Klagenfurt: 
TEDxKlagenfurt, 2018) 
<https://www.ted.com/
talks/abeer_seikaly_
making_your_home_
wherever_you_are> 
[accessed 10 November 
2019].

73 Richard Burnham, 
Housing Ourselves: 
Creating Affordable, 
Sustainable Shelter (United 
States: McGraw-Hill, 
1998).

74 CalEarth, Nader 
Khalili’s Earth Bag’s &  
Architecture (California: 
Artbound) <https://
www.youtube.com/
watch?v=e2DMOlTYltw> 
[accessed 16 February 
2020].
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Cuban designer and photographer, Ernesto Oroza, plays a central 
role in documenting the lived experiences of those making do in 
his country.75 His work solely focuses on ordinary people and the 
‘Architecture of Necessity’.76 It shows how the need to survive can 
force creativeness out of everyone. Unlike Cal-Earth homes, many 
of which are built for pleasure, the homes of people in Cuba are in 
desperate need of repair and without government help they are forced 
to undergo it alone.  Even when help is offered by the government 
there is no guarantee that it will reach those most in need because of 
physical barriers such as ill-health.77 

75 Ernesto Oroza, 
Rikimbili (Saint-

Étienne: Publications de 
l’Université de Saint-

Étienne, 2009).

76 Ernesto Oroza, 
‘ARCHITECTURE OF 

NECESSITY’, Architecture 
of Necessity - by Ernesto 

Oroza, 2006 <http://
architectureofnecessity.

com/architecture-of-
necessity-by-ernesto-
oroza/> [accessed 13 

October 2019].

77 Self-Help Housing: 
A Critique, ed. by Peter 

Ward M (London: Mansell 
Publishing Ltd, 1982).
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Despite the positives such as their environmentally friendly 
reputation and community feel, Earthships are time-consuming and 
many of the materials used to build them are raw materials that can 
be recycled and reused in other ways. They are far less accessible to 
most than Cal-Earth homes because of the intensive labour required 
to pack tires and collect materials. While these are often beautiful 
homes, the real environmentally conscious aspects could be achieved 
with far less hassle. There are interesting aspects such as the aesthetics 
of the coloured bottle walls and windows that could be used in small 
scale projects. 

The lighting by Alfredo Moser and the fridges by Mohammed Bah 
Abba take on the principles of Cal-Earth that teaching others the 
skills for life is as important as the result. Both have had widespread 
success that is not measured by the profit but by how far they have 
reached those most in need. Both low-tech solutions overcome a lack 
of power and extend the capabilities of the owner in regards to the 
time they can be working and studying. These are truly extraordinary 
ordinary people, for whom design meant crafting survival tools.

78 Making Your Home, 
Wherever You Are | Abeer 
Seikaly | TEDxKlagenfurt 
<https://www.youtube.
com/watch?v=tYFzy1_
EmBM> [accessed 9 
November 2019].

53 Robert Kronenburg, 
Houses in Motion, 2nd 
edn (Great Britain: Wiley-
Academy, 2002).

54 Hannah Ritchie and Max 
Roser, ‘Access to Energy’, 
Our World in Data, 2019 
<https://ourworldindata.
org/energy-access> 
[accessed 27 January 
2020].
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All the case studies mentioned are about having a place to call ‘Home’, 
as opposed to a shelter, or house in need of repair and utilities. 
Taking Robert Kronenberg’s guidelines for shelter; cultural, social 
and functional demands must be met.78 The most inclusive of all of 
these is Abeer Seikaly’s ‘Weaving a Home’ tent that specifically looks 
at the cultural traditions of those who have been displaced to provide 
functional shelter that rebuilds social communities.79

 
While researching, I would have liked to focus more on women in 
design. This dissertation does not cover as much the gender bias 
and achievements of everyday women as I believe it could. This is 
in part because it can be difficult to find documentation of their 
achievements, as one study has shown there is evidence of disparity 
between success at patenting inventions between men and women.80  

78 Robert Kronenburg, 
Houses in Motion, 2nd 

edn (Great Britain: Wiley-
Academy, 2002).

79 Abeer Seikaly, ‘Weaving 
a Home | Designboom.

Com’, Designboom | 
Architecture & Design 

Magazine <https://www.
designboom.com/project/

weaving-a-home/> 
[accessed 15 December 

2019].

80 Augusta Riddy, ‘Why 
Are Only Seven per Cent 

of Inventors Women?’, 
Why Are Only Seven 
per Cent of Inventors 

Women?, 2018 <https://
www.newstatesman.

com/spotlight-america/
skills/2018/07/why-are-

only-seven-cent-inventors-
women> [accessed 16 

February 2020].
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Other interesting topics this dissertation did not discuss are the 
inventions and handmade artefacts found throughout Europe as a 
response to economic hardship and lack of resources as shown in 
the book Handmade Europe by Vladimir Arkhipov.81 The objects 
are similar in vein to those documented by Ernesto Oroza, except 
with large contextual differences from each of the different countries. 
There is a great deal of ‘Technological Disobedience’ in the book that 
shows survival design on a worldwide scale. 

I decided not to include these as case studies because they were not 
so much to do with creating a home as furnishing one. My research 
into Richard Burnham’s theory for making a home suggested that 
it is not about adding ‘things’ to your house to make it a home but 
needing a deeper connection through design and building.82  

81 Vladmir Arkhipov, 
Home-Made Europe: 
Contemporary Folk 
Artifacts (London: Murray 
& Sorrell FUEL, 2012).

82 Richard Burnham, 
Housing Ourselves: 
Creating Affordable, 
Sustainable Shelter (United 
States: McGraw-Hill, 
1998).
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As there will always be crises and the need for resources, there will 
always be the need for inventive design. Climate change is a one of the 
biggest issues we are currently facing, and as temperatures continue 
to rise there will be more extremes of weather and circumstances 
that can drive migration.83 In the future it would be great to see the 
‘Weaving a Home’ tent come out of the prototype stage and into 
production, to create a more dignified and communal shelter for 
refugees. 

It could be interesting to see how wearable tech can be integrated 
into design for the displacement of people and their shelter, as a 
means of reconnecting with loved ones and communities. This sort 
of project would benefit from the human centred approach to design 
seen in Abeer Seikaly’s tent, so as to meet all the contextual needs of 
the users.

83 Friederike Otto, 
‘Attribution of Extreme 

Weather Events: How 
Does Climate Change 

Affect Weather?’, Weather, 
74.9 (2019), 325–26 

<https://doi.org/10.1002/
wea.3610>.
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image 52 Making Your Home, 
Wherever You Are | Abeer 
Seikaly | TEDxKlagenfurt 
<https://www.youtube.
com/watch?v=tYFzy1_
EmBM> [accessed 9 
November 2019].

53 Robert Kronenburg, 
Houses in Motion, 2nd 
edn (Great Britain: Wiley-
Academy, 2002).

54 Hannah Ritchie and Max 
Roser, ‘Access to Energy’, 
Our World in Data, 2019 
<https://ourworldindata.
org/energy-access> 
[accessed 27 January 
2020].

During my research the following terms kept appearing; form, 
function and necessity. This observation led me to create a graph that 
explores these characteristic traits of the case studies I have discussed.  

Chart X plots the designers and case studies I have analysed 
throughout my dissertation along two continuums. The first is 
the relationship between ‘Form verses Function’ and the second 
is ‘Necessity verses Desire’. The first observation I can make from 
this graph is that it indicates a strong positive trend towards form 
equalling desire and function equalling necessity. The limitations to 
this conclusion however are that I have only discussed seven cases, 
a relatively small cross section of those available. Those case studies 
were also picked because I believed they showed merit in design; 
therefore, the selection was not random. I do however believe that 
with a larger, more random sample a similar trend could be seen.  

3 James Jerome Gibson, 
The Ecological Approach 

to Visual Perception 
(London: Psychology 

Press, 1986).

Chart 2. Author’s Own. 
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The second observation I can make is that cases in the left side of the 
grid are where the design or designer was created by the user, solely 
for the user. Cal-Earth homes, Earthships and Ant-Studio’s air con are 
all projects that are user led therefore they are more likely to desire 
form alongside function. The only outlier to this trend is Ernesto 
Oroza’s examples of Cuban inventions, this could be indicative of 
the socio-economic context of these homes as opposed to the others 
whereby necessity overrides desire forcing function over form. This 
trend is less conclusive than my other finding but is an interesting 
point to raise, with the possibility for further research. 
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This dissertation has gathered case studies from around the world 
that demonstrate design with resource constraints. A positive 
correlation between necessity and function can be seen throughout 
and following the ideas of Louis Sullivan that form follows function, 
I would argue that necessity and resource deprivation are strong and 
fundamental drivers of exceptional innovation. 
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