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Abstract

In the future, with the lack of affordable living spaces 

and the growth of new ways of living in our big cities, 

there is a need to rethink the concept of housing. 

Architecture of tomorrow should support the future 

living situation of human being. Architects all over the 

world are coming up with new, creative and adaptive 

design solutions for unused spaces and parasitic 

housing and portable housing are two of the growing 

design concepts around the world.

With a mixed method approach of three different 

qualitative methods including literature review, case 

study and design, this research paper investigates the 

most optimal and favourable solution to integrate the 

concepts of portable housing and parasitic housing in 

order to act as a design solution to the future living 

situation in big cities. The design principles of portable 

parasitic housing are derived from the literature review 

and case studies and it provides a foundation to the 

design.

CAMPING 2.0 acts as a possible housing typology of 

tomorrow by applying the principles of user centred, 

application of smart building method and attention to 

practical limitation. It integrates the concepts of parasitic 

and portable housing and responds to the future living 

situation in big cities including unaffordable housing 

market and growth of new ways of living. This housing 

typology is more affordable, mobile and adaptable 

than the traditional housing.
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Housing is becoming unaffordable 
in  big cities

Overpopulation in big cities

Today, 55% of the world’s population lives in urban 

areas, a proportion that is expected to increase to 68% 

by 2050 (United Nations, 2018). Projections show that 

urbanization, the gradual shift in residence of the human 

population from rural to urban areas, combined with 

the overall growth of the world’s population could add 

another 2.5 billion people to urban areas by 2050, 

with close to 90% of this increase taking place in Asia 

and Africa, according to the 2018 Revision of World 

Urbanization Prospects (United Nations, 2018).

The urban population of the world has grown rapidly 

from 751 million in 1950 to 4.2 billion in 2018. 

Asia, despite its relatively lower level of urbanization, 

is home to 54% of the world’s urban population, 

followed by Europe and Africa with 13% each (United 

Nations, 2018). Today, the most urbanized regions 

include Northern America (with 82% of its population 

living in urban areas in 2018), Latin America and the 

Caribbean (81%), Europe (74%) and Oceania (68%). 

The level of urbanization in Asia is now approximating 

50%. In contrast, Africa remains mostly rural, with 43% 

of its population living in urban areas (United Nations, 

2018).

1.1.
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figure 1.1.1: Urban 
and Rural population 
projected to 2050, 
World
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Many countries will face challenges in meeting the 

needs of their growing urban populations, including 

for housing, transportation, energy systems and other 

infrastructure; as well as for employment and basic 

services such as education and health care (United 

Nations, 2018). There is a need for the governments 

to have more sustainable urban planning and public 

services and adopt better integrated policies to improve 

the lives of urban dwellers.

Lack of affordable housing in big cities

With the rapid population growth, one of the biggest 

challenges will be providing affordable housing to 

city dwellers. Housing is integral to the well-being of 
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a family that makes it formal household with a stake in 

economic and social development. Yet, over a billion 

people around the world live in appalling conditions of 

urban slums, lacking the benefits of adequate housing 

(Nallathiga, 2010). In many of the world’s urban 

centres, homes are becoming prohibitively expensive 

for people even with moderate incomes (Robert, 2017).

The 2018 Demographic International Housing 

Affordability Survey, which covered 92 cities in nine 

countries, showed that Hong Kong had the least 

figure 1.1.2: World’s 
least-affordable* 
housing market 2019
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affordable housing, with a price-to-income ratio of 

20.9, which is measured by the ratio of median home 

prices to median household income. The list continues 

with Vancouver (12.6), Sydney (11.7), Melbourne (9.7), 

San Jose (9.4), Los Angeles (9.2), Auckland (9.0), San 

Francisco (8.8), Honolulu (8.6), London (8.3) and 

Toronto (8.3) (Wendell and Hugh, 2019). The massive 

disparities across major global cities suggested that it 

is nearly impossible for a median-income household 

to purchase a home at those cities without access to 

additional funds (Robert, 2017).

The availability of housing at affordable prices in 

cities as a human rights matter was underscored on 

various occasions by the international community 

(Claudio, 2018). Affordability represents one of the 

seven elements under the Right to Adequate Housing, 

an international instrument adopted by the United 

Nations. This means that in principle, everybody is 

entitled to the right to live in peace and dignity and have 

access to adequate privacy, space, security of tenure, 

materials such as lighting and heating, infrastructure 

and location with regard to work and basic facilities, 

and other elements – all at reasonable and affordable 

prices (Claudio, 2018).
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Way of living is changing over 
time

Growth of subscription living

Subscriptions are a long-standing business model with 

newspapers, magazines and food delivery companies 

offering the earliest online services (Shannon, 2018). 

But the growth of the digital world has opened up 

the potential of this business model and it has since 

transitioned into mainstream society. Today, the 

subscription model is everywhere and can be found 

in many different industries, from video streaming on 

Netflix to music subscription on Spotify or Apple Music. 

The model is now so common in our everyday lives that 

it is estimated today that 9 out of 10 UK consumers 

hold a subscription to their favourite store, brand or 

service (Shannon, 2018).

In 13 years, it is forecasted that the culture of ownership 

will have changed dramatically and people will no longer 

own “stuff” but rather rent it (Felicity, 2017). Recent 

years, there are a lot of sharing economy platforms 

operating in almost every sector and activity around 

the world, including Zipcar, BlaBlaCar, Couchsurfing, 

Airbnb and Uber (April, 2019). It is projected that the 

sharing economy will grow from $15 billion in 2014 

to $335 billion in 2025 (Sarote, 2019). A shared or 

sharing economy is an economic system in which assets 

1.2.
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figure 1.2.1: Examples 
of subscription models

or services are shared between peers or businesses for 

free or for a fee (Sarote, 2019). Sharing is not a new 

way of living, but technology and ease of connections 

through the digital world have boosted accessibility 

and convenience to users (Sarote, 2019). 

Increasing rate of moving

According to the 2013 Trends in International 

Migrant Stock Report, international migration overall 

is increasing (United Nations, 2013). The number of 

migrants has grown from 154 million in 1990 to 175 

million in 2000, 221 million in 2010 and 232 million 

in 2013, the latest year for which data are available. 

Of the total international migrant stock in 2013, an 

estimated 28.2 million were between the ages of 

15 and 24, which represents around 12 per cent of 

the total migrant population. The number of young 
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migrants increased from 23.2 million in 1990 to 28.2 

million in 2013 (United Nations, 2013). According to 

the 2017 global moving trends report, it is shown that 

there has been an upsurge in moving enquiries made 

by millennials – 18 to 35-year-old young professionals 

– of around 60% (Patrick, 2018).  

The millennial homeownership rate sits significantly 

below that of other generations in both the US and the 

UK. In the US, it is found that Homeownership among 

millennials, aged 25 to 34, today is 8 percent lower 

than that of baby boomers at that age and 8.4 percent 

lower than Generation X (Christina, 2019).  This social 

shift indicates that millennials feel less of an urgency 

to settle down and become homeowners. Instead, 

they are spending more of their younger years, living figure 1.2.2: Increasing 
rate of moving
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in expensive cities, earning money, making payments 

toward their student loan debt (Christina, 2019).  In the 

UK, it is found that today’s young adults are significantly 

less likely to own a home at a given age than those 

born only five or ten years earlier (Jonathan, Andrew 

and Jack, 2018). The key reason for the decline is the 

sharp rise in house prices relative to incomes (Jonathan, 

Andrew and Jack, 2018).

Increasing demand for more 
flexible architecture

Due to rapid population growth and urbanization in 

big cities, the demands for more mobile and flexible 

architecture has increased rapidly in recent years. 

Instead of a new concept, the mobility and flexibility 

of architecture is a topic that have been discussed and 

developed since the 20th century. 

Yona Friedman in 1958 proposed the Spatial City, 

which consists of mobile, temporary and lightweight 

structures rather than the rigid and inflexible structures 

of traditional architecture (Jencks, 1987). Constant 

Nieuwenhuys in 1959 proposed the New Babylon, 

which is a nomadic utopian city that would place its 

centre of attention on people’s activities and would 

grow in respect to this behaviour forming accessible to 

everyone networks (Wigley, 1998). Archigram in 1964 

proposed the Walking City, in which mobile robotic 

structures with their own intelligence could move to 

wherever was needed. 

1.3.
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Although these concepts were more of utopian ideas 

than actual built projects, they demonstrated the vision 

and possibility of more mobile and flexible architecture.

Growing concept of parasitic architecture

As the world’s population grows rapidly and cities get 

overcrowded, architects all over the world are coming 

up with new, creative and adaptive living solutions 

for unused spaces. Parasitic architecture is one of 

the growing design concepts around the world (Rich, 

2018). 

Contemporary use of the term parasitic architecture 

refers to a wide scope of small scale architectonic 

attached to existing buildings. They expand volumes 

of their hosts and sometimes develop their functions 

(Teresa, 2017).  It developed in response to the need 

to solve common city problems such as high rents 

and a lack of space, and even to provide respite 

from suffocating heat as congestion builds in urban 

areas (Andrea, 2017). Parasitic architecture emulates 

that relationship with new structures sitting on top of, 

underneath, or alongside existing structures, constantly 

relying on its host for support and resources (Rich, 

2018).
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figure 1.3.1: Examples 
of parasitic architecture

Detached | AthensHomes for the Homeless | London

Homed | New YorkLight House | Bangkok

Lebrel | Valencia
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Growing concept of portable architecture

In a society that is making more stringent demands on 

the physical environment and where the surrounding 

economic, social and cultures climate is in a state of 

constant and dramatic flux, a form of architecture that 

can respond to change and that is sensitive to widely 

differing needs is required (Robert, 1998).

Portable architecture is a growing design concept 

around the world that encompasses lightweight 

or autonomous structures for flexible mobility and 

emergency situations. It consists of structures that are 

intended for easy erection on a site remote from their 

manufacture (Robert, 2008). Portable architecture 

forecasts a dynamic and creative solution to the 

complex problems of our contemporary mobile society, 

while at the same time dealing with issues of practicality, 

economy and sustainability (Robert, 2014). 
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The Koda house | London

ÁPH80 | Spain

Whangapoua | Coromandel Peninsula

Sleepbox 01 | Moscow

Micro Compact Home 016 | Brissago

figure 1.3.2: Examples 
of portable architecture
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Research Topic

In the future, with the lack of affordable living spaces 

and the growth of new ways of living in our big cities, 

there is a need to rethink the concept of housing. 

Architecture of tomorrow should support the future 

living situation of human being. It is suggested that we 

should re-think in the frame of how humans actually 

live, rather than letting the traditional expectations of 

home, the commercial market and financial bottom 

line dictate future developments (Tara, 2016). 

Architects all over the world are coming up with new, 

creative and adaptive living solutions for unused 

spaces and parasitic housing and portable housing 

are two of the growing design concepts around the 

world. The concept of parasitic architecture redefines 

and reconfigures a built structure and provides a new 

perspective or orientation to the public and potentially 

offers a new space (Sara, 2012). Portable architecture 

forecasts a dynamic and creative solution to the 

complex problems of our contemporary mobile society, 

while at the same time dealing with issues of practicality, 

economy and sustainability (Robert, 2014).

This research paper investigates how can the integration 

of the two concepts, parasitic housing and portable 

housing, be a design solution to the future living 

situation in big cities. A mixed method approach of 

2.1.
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three different qualitative methods including literature 

review, case study and design is used in this research.

Research Question

How can integrating the concepts of portable 

architecture and parasitic architecture be a design 

solution to the future living situation in big cities?

2.2.

Sub-questions

1. What is parasitic architecture?

2. What are the design characteristics for parasitic 
architecture?

3. What is portable architecture?

4. What are the design characteristics for portable 
architecture?

5. What is the most optimal way to integrate the 
concepts of portable architecture and parasitic 
architecture?

2.3.
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Aim

The aim of this research paper is to investigate the  most 

optimal way of designing a portable parasitic housing 

typology that could support the future living situation 

in big cities with the lack of affordable living spaces 

and the growth of new ways of living. Understanding 

the concept, design characteristics and potential of 

parasitic housing and portable housing and exploring 

the most favourable way of integrating the two concepts 

are the main focuses of the research. 

2.4.
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3.2. Literature review
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3.4. Design
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Methodology model

The methodology for this research is designed using a 

mixed method approach of three different qualitative 

methods. The methods that are explored in this research 

are literature review, case study and design. Literature 

review is used to obtain background information 

and theoretical knowledge regarding the research 

topic. Case study is used to understand the practical 

knowledge and design characteristics of parasitic 

3.1.

Parasitic Housing

Understand 
further the design 
characteristics

Understand 
further the design 
characteristics

Obtian background 
knowledge and design 
characteristics

Obtian background 
knowledge and design 
characteristics

Portable Housing

METHODOLOGY RESULTTOPIC

Literature Review

Case Study

Literature Review

Case Study
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architecture and portable architecture and explore the 

possibility of integrating the two concepts. Design is 

used to examine the research outcome of the previous 

methodologies including literature review and case 

studies and draw a more complete and comprehensive 

conclusion to the research question. 

The combination of the three methodologies aims to 

provide answer to the main research question: How 

can integrating the concepts of portable housing and 

parasitic housing be a design solution to the future 

living situation in big cities?

Design principles 
for portable 

parasitic housing

CONCLUSIONMETHODOLOGYOUTCOME

Design Conclusion

figure 3.1.1: 
Theoretical framework 
of research
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Literature review

Literature review is considered to be a qualitative and 

exploratory research method (Bella and Bruce, 2012).  

By extracting salient information from precedent 

research and books, it provides a summary and a 

synthesis of key sources within specific conceptual 

categories. It is a useful component of any design 

project, to collect and synthesize research on a given 

topic (Bella and Bruce, 2012).

Two main topics are introduced and explored: parasitic 

architecture and portable housing. The aim of this 

methodology is to obtain background information 

and theoretical knowledge regarding the research 

topic. Knowledge of the definition, characteristics 

and potential of parasitic architecture and portable 

architecture will be introduced and discussed.

Case study

Case study is considered to be a qualitative and 

exploratory research method (Bella and Bruce, 2012).  

By in-depth investigation of different cases in certain 

context, existing phenomena could be understood for 

comparison, information and inspiration. It involves 

in-depth investigation of single events or instances in 

context, using multiple sources of research evidence 

3.2.

3.3.
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(Bella and Bruce, 2012).

The aim of this method is to further understand the 

practical knowledge and design characteristics of 

parasitic housing and portable housing and explore the 

possibility of integrating the two concepts. Five cases of 

each topic are chosen under curtain criteria and they 

are analysed in different aspects.

Design

Research through design is considered to a qualitative 

exploratory, generative and evaluative research 

method (Bella and Bruce, 2012).  It examines the 

tools and processes of design thinking and make 

within the design project, bridges theory and building 

knowledge to enhance design practices (Bella and 

Bruce, 2012).  The aim of this method is to examine 

the research outcome of the previous methodologies 

including literature review and case studies and draw 

a more complete and comprehensive conclusion to the 

research question.

The concept of the design is based on the research 

outcome from previous methodologies - design 

principles for portable parasitic housing. A site is chosen 

to examine the feasibility of the design in a realistic 

context. The design explores the most optimal and 

favourable way to integrate the concepts of portable 

housing and parasitic housing in order to act as a 

design solution to the future living situation in big cities. 

3.4.
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PARASITIC HOUSING

4.1. Literature review of parasitic housing

4.2. Case study of parasitic housing

4.3. Design characteristics of parasitic housing
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Literature review of parasitic 
housing

The aim of the literature review is to obtain background 

information and theoretical knowledge regarding 

parasitic architecture. Knowledge of the definition, 

characteristics and potential of parasitic architecture 

will be introduced and discussed with this methodology.

Definition of parasitic architecture

Parasitic is defined as habitually relying on or exploiting 

others (Oxford Dictionary, 2019). Contemporary use of 

the term parasitic architecture refers to a wide scope of 

small scale architectonic attached to existing buildings. 

They expand volumes of their hosts and sometimes 

4.1.

Attached 
to existing 
buildings

Transient and 
adaptable

Exploitive 
form of 

architecture

Rely on host 
for support
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figure 4.1.1: 
Characteristics of 
parasitic architecture

develop their functions (Teresa, 2017).  The attached 

buildings take advantage of their hosts regarding 

energy and water supplies and also structural stability 

in order to extend space (Georgia, 2009). This idea 

has received considerable attention from architects, 

who envisioned architecture not as a permanent space 

for humans to live in, but as a motivation for social 

engagement, freedom and endless transportation 

(Georgia, 2009).  

Characteristics of parasitic architecture

The term parasite is used to describe two main 

characteristics, grafting itself to the existing 

infrastructure and creating an abnormal species 

of architecture in comparison to the surrounding 

structures (McDaniel, 2008). Parasitic architecture is an 

adaptable, transient and exploitive form of architecture 

that forces relationships with host buildings in order to 

complete themselves. They cannot sustain in their own 

existence without siphoning energy from the surplus 

supply demonstrated in host buildings (Benjamin, 

2002). Parasitic architecture emulates that relationship 

with new structures sitting on top of, underneath, or 

alongside existing structures, constantly relying on its 

host for support and resources (Rich, 2018).

Potential of parasitic architecture

The concept of parasitic architecture redefines and 

reconfigures a built structure and provides a new 

perspective or orientation to the public and potentially 

offers a new space (Sara, 2012). Due to the high 
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density, high rents and a lack of space in big cities, the 

concept seems to divert the aim of the trend from artistic 

manifestations to social actions. Gradually the scope of 

the problems solved by parasitic architecture increases 

and discussion on the phenomena develops. (Teresa, 

2017). Considering the overall built environment, it is 

obvious that there is a lack of space for constructing 

new buildings to accommodate human needs. Parasitic 

architecture can provide solid answers to both structural 

density and temporary accommodations (Georgia, 

2009).  On the one hand, parasites can take advantage 

of inactive spaces and rejuvenate urban life without the 

need of empty space and on the other hand because of 

their flexibility can grow in respect to the new nomadic 

way of living (Georgia, 2009).

Case studies of parasitic housing

The aim of the case study is to further understand 

the practical knowledge and design characteristics of 

parasitic housing. Projects chosen for the case study 

are parasitic housing in big cities that are attached 

to existing buildings and provides accommodation to 

users. Since the concept of parasitic architecture is not 

widely adapted at the moment, both conceptual and 

realised projects would be analysed. Five cases are 

chosen under this criteria. According to the literature 

review, parasitic architecture constantly relies on its host 

for support and resources, including structure, services, 

and access (Rich, 2018). Therefore for each case, the 

size, structure, function provided, location and access 

will be studied.

4.2.
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Homes for the Homeless | London Detached | Athens

0403
Lebrel | ValenciaLight House | Bangkok

05
Homed | New York

figure 4.2.1: Case 
studies of parasitic 
architecture
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Homes for the Homeless | James Furzer | 
London

Homes for the Homeless is a modular homeless shelter 

that would hang off the sides of existing buildings. It 

is designed by the architectural designer James Furzer 

in 2015. He developed the concept and launched 

a campaign on crowdfunding platform Indiegogo 

to finance a prototype. The project aims to provide 

temporary shelter for some of the approximately 750 

people who sleep on London’s streets every night.

Each of the units is a lightweight pod elevated above 

the street having a size of 6 square meters. These pods 

are affixed to the external walls of existing buildings in 

London by a pair of metal brackets. The steel-framed 

pods could be made from scrap materials to reduce 

production costs, and adapted to match the colouring 

of their host buildings. These lightweight modular 

parasitic sleeping pods can be attached to the side of 

any host building or structure to provide a safe shelter 

for the homeless.

Each of the units contains a timber sleeping platform 

and a fold-down seating. Access from the street is 

provided by a flexible ladder which could be stored 

away when not in use to prevent obstacles at street 

level. The temporary shelters would be managed 

by homeless charities, who would draw up booking 

schedules, usage terms and carry out maintenance to 

the structures.

figure 4.2.2: Homes for 
the Homeless 1

figure 4.2.3: Homes for 
the Homeless 2

figure 4.2.4: Homes for 
the Homeless 3

figure 4.2.5: Homes for 
the Homeless 4
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Detached | Panos Dragonas and Varvara 
Christopoulou | Athens

Detached is a cabin raised above the Athens rooftops 

that. It is designed by the architects Panos Dragonas 

and Varvara Christopoulou Furzer in 2015. He aims to 

develop a new structure that allows the contemporary 

city dweller to escape a taxing daily routine without 

venturing into the wilderness. The new structure allows 

for the minimum detachment from the suffocating 

environment of the contemporary Greek city.

The small cabin is elevated two meters above the 

rooftop of an existing building and supported by four 

slender columns. The minimum possible distance from 

the urban surface allows for the contemplation of the 

city from a different viewpoint. The timber structured 

cabin takes the form of a typical wooden shed and has 

a size of nine square metres.

Each of the units only cover the basic living needs, 

including a raised sleeping area and a stepped floor 

that frames a desk. The unit provides the minimum 

equipment that is required for temporary escapes 

and contemplation. Access to the unit is through the 

staircase or elevator of the host building. A large glazed 

façade offers a view across the rooftops of the Greek 

capital, which is an artificial landscape consisting of 

antennas, solar panels and insulation materials. figure 4.2.6: Detached 
1

figure 4.2.7: Detached 
2

figure 4.2.8: Detached 
3
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Light House | All(zone) | Bangkok

Light House is a small temporary home intended to 

be set up inside unfinished high-rise buildings in the 

city area of Bangkok. It is designed by all (zone) in 

2016. The project is an attempt to create a new type of 

domestic space in a tropical metropolis. Designed on a 

£790 budget, the dwelling was conceived in response 

to rising living costs in tropical cities such as Bangkok.

Two prototypes are built within a vacant parking garage 

in central Bangkok, with each encompasses 11.52 

square metres. The micro dwelling has a structural 

frame consists of a polyethylene-coated metal grid 

sitting on a floor made of plastic-laminated plywood. 

The walls consist of several layers of nylon net and 

fabric, with a number of openings. The different 

degrees of perforation of the walls give variation to the 

space within by selective filtering of external elements. 

The lightness and flexibility of the micro dwelling allows 

it to be easily dismantled, moved and reassembled on 

a different site.

Inside the light house, there are a main live-work room 

and a changing room with a closet, where the walls are 

made of spun-bound fabric. A sleeping room contains 

a bed covered in a mosquito net made of polyester 

fabric. The half-temporary condition of Light House 

would be perfect to get settled in such condition of the 

unused buildings. It can be installed quickly, lightly, 

loosely and freely on a platform and covered with a 

roof.

figure 4.2.9: Light 
House 1

figure 4.2.10: Light 
House 2

figure 4.2.11: Light 
House 3

figure 4.2.12: Light 
House 4
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Lebrel | Fernando Abellanas | Valencia

Lebrel is a covert studio beneath a graffiti-covered 

bridge in the Spanish city of Valencia. It is designed 

by a self-taught designer Fernando Abellanas in 2017. 

The studio is designed as an urban cabin, making use 

of the concrete infrastructure to form a roof and walls 

for the hideaway and offering retreat from the bustle of 

the city while being directly below a busy road.

The parasitic structure makes use of a pair of concrete 

beams beneath the bridge deck as the runners for a 

set of wheels that allow the studio to be moved using 

a hand crank. The metal and wood structure can be 

rolled along the beams to join a column or towards 

the top of a bank that allows Abellanas to access the 

space. The whole structure is built in two week time.

The studio is fitted with wooden shelves, a tabletop and 

a plastic chair. The shelving offers a workspace but 

also stores bedding and a lamp, allowing habitation 

at night. Wooden panels forming the sides of the 

structure hinge down or outwards to give Abellanas 

an unobstructed view out of the hideaway. Instead of 

surrounded by nature, the cabin embraces its urban 

setting through a raw and industrial aesthetic.

figure 4.2.13: Lebrel 1

figure 4.2.14: Lebrel 2

figure 4.2.15: Lebrel 3

figure 4.2.16: Lebrel 4
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Homed | Framlab | New York

Homed is a temporary shelter that responses to the 

growing number of people sleeping rough in New York 

City, which has risen by 40 per cent since 2012. It is 

designed by an Oslo and New York City-based Framlab 

in 2015. The proposal makes use of the “vertical lots” 

formed by building walls to create temporary shelters. 

The structure of the house is designed to be easily and 

quickly erected or disassembled, making the system 

adaptable in the event that a site is developed on.

The scheme consists of a lightweight aluminium 

scaffolding load-bearing structure that is affixed 

to the windowless facades of an existing building. 

Prefabricated hexagon-shaped living modules are 

slotted into the scaffolding structure. The unit is 

designed to provide a year-round space that can 

withstand harsh, cold weather and provide a cool 

space during summer. Smart-glass windows fitted in the 

front of the units would offer views for residents. Access 

to the units would be provided by staircases fitted within 

scaffolding frames. 

Each pod is five square meters big and houses one 

person, in order to maintain their privacy and safety. 

Each pod could have a range of layouts, including one 

with a bed sheltered beneath a faceted storage cabinet, 

and another that includes a study. Through combining 

different modules from an extensive catalogue, a wide 

range of different spaces can be created. The 3D 

printing technology allows customization of units.

figure 4.2.17: Homed 
1

figure 4.2.18: Homed 
2

figure 4.2.19: Homed 
3

figure 4.2.20: Homed 
4
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Summary of case studies of parasitic housing

Size Structure Function

Homes 

for the 
Homeless

6m2 Steel-framed pods 
supported by metal 
brackets

Sleeping

Detached 9m2 Timber structured 
cabin supported by 
slender columns

Sleeping, working

Light House 11.52m2 Polyethylene-
coated metal 
grid situated on a 
plastic-laminated 
plywood floor

Sleeping, living, 
working

Lebrel 3m2 Metal and wood 
structure

Sleeping, working

Homed 5m2 Aluminium 
scaffolding 
structure

Customizable

Location Access Realization  
Status

Affixed to external wall 
of an existing building

From the street 
through flexible ladder

Concept

On the rooftop of an 
existing building

Through staircase or 
elevator of the host 
building

Concept

On the floors in a 
vacant parking garage

Through staircase or 
elevator of the host 
building

Built

Beneath a bridge Transport the entire 
structure along two 
metal rails

Built

Affixed to external wall 
of an existing building

Through staircases 
fitted within scaffolding 
frames

Concept
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Size Structure Function

Homes 

for the 
Homeless

6m2 Steel-framed pods 
supported by metal 
brackets

Sleeping

Detached 9m2 Timber structured 
cabin supported by 
slender columns

Sleeping, working

Light House 11.52m2 Polyethylene-
coated metal 
grid situated on a 
plastic-laminated 
plywood floor

Sleeping, living, 
working

Lebrel 3m2 Metal and wood 
structure

Sleeping, working

Homed 5m2 Aluminium 
scaffolding 
structure

Customizable

Location Access Realization  
Status

Affixed to external wall 
of an existing building

From the street 
through flexible ladder

Concept

On the rooftop of an 
existing building

Through staircase or 
elevator of the host 
building

Concept

On the floors in a 
vacant parking garage

Through staircase or 
elevator of the host 
building

Built

Beneath a bridge Transport the entire 
structure along two 
metal rails

Built

Affixed to external wall 
of an existing building

Through staircases 
fitted within scaffolding 
frames

Concept
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Design  characteristics for 
parasitic housing

Size

From the case study, the size of parasitic housing varies 

from 3 m2 to 11.25m2. The main factors that create 

such difference are the type and the number of function 

provided by the unit. For example, Lebrel has the 

smallest size which is 3 m2. It provides only a sleeping 

space and a working area. Light House has the largest 

size, which is 11.52 m2. It provides a sleeping, living 

and working area. The size of parasitic housing is also 

affected by the location of the house. For example, 

Light House is located on the floor of a vacant parking 

garage thus there are more space to accommodate the 

house. Lebrel is located beneath a bridge deck and 

there are less space for the installation. In conclusion, 

the size of portable housing varies according to the type 

and number of function provided and also the location 

of the house.

Structure

From the case study, there are several possible 

structural solutions to parasitic housing. The solutions 

could be categorised into three main types, cabin 

structure, frame structure and scaffolding structure. The 

selection of structural solution is based on the size of 

the house and the parasitic relationship with the host 

4.3.
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building. Material wise, these houses used steel, timber, 

aluminium and other metals as the main structural 

material. Among these materials, the combination of 

metal and timber structure is more commonly used 

because of its properties of lightweight, high strength, 

durable and economical. The structure of portable 

architecture needs to be light and flexible to allow 

them to attach to host buildings without creating extra 

structural burden to them. 

Function

From the case study, the function provided by portable 

housing varies from just a sleeping and working area to 

an integration of a sleeping, living and working area. 

The main factors that create such difference are the 

need of users, size provision and feasibility of access 

to services. One of the common characteristics among 

the cases is that they all do not provide lavatory and 

bathing facilities, since they do not have the access 

to the water and sewage system of the host building. 

Therefore, the access to services is a critical factor when 

designing parasitic housing. To conclude, the function 

provision of parasitic housing depends on need of 

user, size provision and feasibility of access to services. 

However, sleeping space is an obligatory function as 

this is the basic need for habitation.

Location 

From the case study, there are several possible 

locations for parasitic housing, including affixing to 

external wall of an existing building, sitting on the 
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rooftop of an existing building, locating on the floors 

in a vacant building and affixing beneath a bridge. The 

main factors that create such difference are the size 

and function of the housing as well as the opportunity 

given by the host buildings. Different locations have the 

advantages and disadvantages to the housing in terms 

of the way to access, influence to the host building, 

function provision, size and privacy.

Access

From the case study, there are several possible ways 

to access for parasitic housing including by the flexible 

ladder from street, by the staircase or elevator of the 

host building and by a transportable structure. The main 

factors that create such difference are the location of 

the housing and the parasitic relationship with the host 

building. Different ways of access have the advantages 

and disadvantages to the housing in terms of security, 

privacy and convenience.
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PORTABLE HOUSING

5.1. Literature review of portable housing

5.2. Case study of portable housing

5.3. Design characteristics of portable housing
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Literature review of portable 
housing

The aim of the literature review is to obtain background 

information and theoretical knowledge regarding 

portable architecture. Knowledge of the definition, 

characteristics and potential of portable architecture 

will be introduced and discussed with this methodology.

Definition of portable architecture

Portable is defined as being able to be easily carried or 

moved (Oxford Dictionary, 2019). Portable architecture 

consists of structures that are intended for easy erection 

on a site remote from their manufacture (Robert, 2008). 

It encompasses lightweight or autonomous structures 

5.1.

Easy 
erection on a 
remote site

Pre-
fabricated 

construction

Lightweight 
structure

Mobile and 
adaptable
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figure 5.1.1: 
Characteristics of 
portable architecture

for flexible mobility and emergency situations. A 

categorisation of the various methods used to create 

portable architecture can be as follow: post and 

beam; elemental (slab or unitary), pod (volumetric box) 

(Robert, 2017).

Characteristic of portable architecture

Portable architecture is varied in form and image 

as mainstream buildings. However, some common 

factors can be perceived and these relate primarily 

to materiality (Robert, 2003). Due to the particular 

circumstances of their erection, portable buildings are 

generally composed of relatively lightweight material 

(Robert, 2003).  This is can be traced from vernacular 

and traditional examples through to the latest 

computer-aided designs that are made in factories. 

The use of lightweight prefabricated componentised 

construction can reduce site work, building time and 

transportation cost. In general, materials are expressed 

in their construction because to disguise them is to add 

unnecessary complexity and additional weight (Robert, 

2003).  

Potential of portable architecture

Portable architecture forecasts a dynamic and creative 

solution to the complex problems of our contemporary 

mobile society, while at the same time dealing with issues 

of practicality, economy and sustainability (Robert, 

2014). Portable architecture may be able to aid in the 

development of an industry-wide strategy that involves 

new materials, components, and building methods. 
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As a type of building design that must respond to 

relatively extreme operational parameters it more often 

makes use of experimental and exploratory logistical 

and constructional methods that may ultimately have 

more general value (Robert, 2008). Portable building 

has the potential to serve the building industry as a 

whole in the development and application of advanced 

constructional technology (Robert, 2014).

Case studies of portable housing

The aim of the case study is to further understand 

the practical knowledge and design characteristics of 

portable housing. Projects chosen for the case study 

are portable housing that consists of structures that are 

intended for easy erection on a site remote from their 

manufacture and provides accommodation to users. 

Since the concept of portable housing is relatively 

more adapted, built projects would be analysed in 

order to provide more solid and practical solutions. 

Five cases are chosen under this criteria. According 

to the literature review, materiality determine the 

success of portable architecture as it directly affect the 

construction, installation and transportation methods 

(Robert, 2003). Therefore For each case, the size, 

structure, function provided, installation method and 

transportation method will be studied.

5.2.
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01

04

02

05

03

Micro Compact Home 016 | Brissago

The Koda house | London

ÁPH80 | Spain

Sleepbox 01 | Moscow

Whangapoua | Coromandel Peninsula

figure 5.2.1: Case 
studies of parasitic 
architecture
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Micro Compact Home 016 | Richard Horden 
| Brissago

Micro Compact Home 016 is a small scale housing in 

Brissago, Switzerland that aims to a high quality home 

space for short stay living. It is designed by Richard 

Horden of Horden Cherry Lee Architects and is finished 

in June 2012. The unit is designed to serve as a small 

guest house for visiting family and friends of the client, 

which became an extension of the original farm house 

with a small bedroom.

The Micro Compact Home 016 is prefabricated off 

site and transported to the site using a large helicopter. 

It is a 2.6 meters wide cube constructed using a light 

aluminium frame with a total weight of 2.3 tons. Before 

the installation, the land and terraces have been 

prepared with four small foundation pads. Then the 

unit is positioned into three 35mm diameter locating 

holes with the coordination of three ground crews and 

one pilot. The whole installation time just costs around 

4 minutes.

The Micro Compact Home 016 is designed with water, 

waste, electricity and internet connection. In addition 

to a double bed and a dining table, the unit contains 

a toilet shower, a working space and a small kitchen 

featuring a microwave, fridge and freezer. There are 

also air conditioning, low energy LED lighting, a sound 

system and a coffee machine. The energy use of the 

unit is predicted to be between 4 to 5 kWh per day 

averaged over the year.

figure 5.2.2: Micro 
Compact Home 016 1

figure 5.2.3: Micro 
Compact Home 016 2

figure 5.2.4: Micro 
Compact Home 016 3
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ÁPH80 | ÁBATON Arquitectura | Spain

ÁPH80 is a micro home in western Spain that is easily 

transported by road and ready to be placed almost 

anywhere. It is designed by ÁBATON Arquitectura and 

is finished in 2013. It is a simple yet sturdy construction 

made of materials chosen to provide both comfort 

and balance. The project emphasises wellbeing, 

environmental balance, and simplicity.

ÁPH80 is prefabricated off site and transported on the 

back of a lorry to almost anywhere. The unit can be 

manufactured in four to six weeks and assembled in just 

one day. The 27 square meters unit uses a solid timber 

structure that is manufactured through numerical 

control. The dimensions of nine by three metres is 

designed to provide just enough space for two people 

and also allow the transportable house to be hoisted 

onto the back of a truck. 

A combined living room and kitchen is positioned in 

the centre with a bathroom and a double bedroom 

either side, all under a gabled roof that reaches 3.5 

metres at its peak. Externally the home is clad entirely 

in grey cement-board panels, creating a monolithic 

form. Some of these panels can hinge open to reveal 

large openings that bring the outdoors inside. The 

use of wood throughout the building not only adds 

calmness and balance but it is also hypoallergenic. 

Most of the materials used can be recycled and meet 

the sustainable criteria.

figure 5.2.5: ÁPH80 1

figure 5.2.6: ÁPH80 2

figure 5.2.7: ÁPH80 3

figure 5.2.8: ÁPH80 4
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Whangapoua | Crosson Clarke Carnachan 
Architects | Coromandel Peninsula

Whangapoua is a house in Coromandel Peninsula 

that is designed as a mobile structure to satisfy a 

planning condition requiring that all buildings in the 

area be removable. It is designed by Crosson Clarke 

Carnachan Architects and is finished in 2011. A family 

of five use the house as a holiday home and the three 

children sleep in a three-tiered bunk bed in the back 

room. It is a two-storey unit which has an open-plan 

living room and mezzanine bedroom behind. 

Whangapoua is located on two thick wooden sleds that 

allow the structure to be readily relocated using a tow 

truck. The design responds to the ever-changing nature 

of the environment, guarding against coastal erosion. 

The 40 square meters unit is constructed with a solid 

timber structure. The flexibility of the structure allows it 

to be readily transformed. Different shutters along the 

façade lift up to uncover openings on each side of the 

house.

Whangapoua accommodates a family of five with a 

combined kitchen, dining and living area, a bathroom 

and two sleeping zones. The interior is the epitome 

of efficiency, every available space is utilized from 

cabinetry toe spaces to secret cubby holes within the 

children’s bunks. The unit is sustainable from its modest 

size to the use of timber in its cladding, structure, lining 

and joinery and from its worm tank waste system to the 

separate portable grey water tanks.

figure 5.2.9: 
Whangapoua 1

figure 5.2.10: 
Whangapoua 2

figure 5.2.11: 
Whangapoua 3
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The Koda House | Kodasema | London

The Koda house is a temporary dwelling on disused 

sites across London, which is an affordable and 

prefabricated housing model. It is designed by 

Kodasema and is finished in 2015. The simple yet 

effective design could help alleviate the pressures of the 

housing crisis on local authorities, providing temporary 

homes or workspaces on empty sites.

The Koda house is prefabricated off site and transported 

on the back of a lorry to disused sites across London. 

It is a prefabricated 25-square-metre micro home that 

takes less than a day to build and can be relocated 

to make use of vacant sites. Its sturdy concrete wall 

structure allows the tiny home to be assembled on 

different surfaces without the need for foundations. 

Quadruple glazing and vacuum-insulated concrete 

walls minimize energy demands and help maintain a 

comfortable internal temperature.

The Koda house contains an open-planned lounge and 

kitchen at ground level and a mezzanine bedroom. The 

sleeping area is set above the kitchen units, while the 

bathroom is located behind them. A 3.5-metre wide 

terrace integrated into the facade of the house ensures 

there is always at least a small strip of outdoor space. 

Solar panels are mounted on the roof of the Koda 

house to generate power, and inside is smart-home 

controls including alarms, adjustable LED lighting and 

climate control.  

figure 5.2.12: The 
Koda House 1

figure 5.2.13: The 
Koda House 2

figure 5.2.14: The 
Koda House 3



75



76

Camping 2.0 - Portable Housing

Sleepbox 01 | Arch Group | Moscow

Sleepbox 01 is a small mobile compartment for 

napping at airports. It is designed by Arch Group and 

is finished in 2011. The unit contains two beds and can 

be rented for between 30 minutes and several hours. 

It allows people in unforeseen circumstances to spend 

a night safely and inexpensively. The possible locations 

for the unit include railroad stations, airports, exhibition 

centres, shopping centres and accommodation 

facilities. In countries with a warm climate, Sleepbox 

can be used outdoors.

Sleepbox 01 is prefabricated off site and transported by 

a lorry.  The 4.16 square meters unit is constructed with 

an ash-veneered MDF structure with a 2.5x1.6m base 

and 2.5-3m height. In addition to MDF, the overall 

construction of the unit also employs metal, and glass-

reinforced plastic. The modular characteristic and 

ability for customization of the unit allow the installation 

to take place almost everywhere.

Sleepbox 01 contains mainly a space for seeping or 

resting. The unit is equipped with ventilation, outlets for 

laptops and cell phones, luggage storage and interior 

lighting. In addition to general lighting, the unit has 

built-un LED reading lamps. Windows are equipped 

with electric-drive blinds for privacy. The unit can also 

be upgraded to include built-in audio visual elements, 

Wi-Fi, security systems, and integrated payment stations.

figure 5.2.15: Sleepbox 
01 1

figure 5.2.16: Sleepbox 
01 2

figure 5.2.17: Sleepbox 
01 3



77



78

Camping 2.0 - Portable Housing

Summary of case studies of portable housing

Size Structure Function

Micro 
Compact 
Home 016

6.76m2 Light aluminium 
frame structure 
with small 
foundation pads

Sleeping, working, 
dining, cooking, 
bathing

ÁPH80 27m2 Solid timber 
structure without 
foundation

Sleeping, living, 
dining, cooking, 
bathing

Whangapoua 40m2 Solid timber 
structure with 
thick wooden sleds

Sleeping, living, 
dining, cooking, 
bathing

The Koda 
house

25m2 Concrete wall 
structure without 
foundation

Sleeping, living, 
cooking, bathing

Sleepbox 01 4.16m2 Ash-veneered MDF 
structure without 
foundation

Sleeping

Installation 
Method

Transportation 
Method

Realization  
Status

Prefabricated off site 
and positioned on site 
into locating holes

By a large helicopter Built

Prefabricated off site 
and positioned on site 

By a lorry Built

Prefabricated off site 
and positioned  on two 
thick wooden sleds

By a tow truck Built

Prefabricated off site 
and positioned on site

By a lorry Built

Prefabricated off site 
and positioned on site

By a lorry Built
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Size Structure Function

Micro 
Compact 
Home 016

6.76m2 Light aluminium 
frame structure 
with small 
foundation pads

Sleeping, working, 
dining, cooking, 
bathing

ÁPH80 27m2 Solid timber 
structure without 
foundation

Sleeping, living, 
dining, cooking, 
bathing

Whangapoua 40m2 Solid timber 
structure with 
thick wooden sleds

Sleeping, living, 
dining, cooking, 
bathing

The Koda 
house

25m2 Concrete wall 
structure without 
foundation

Sleeping, living, 
cooking, bathing

Sleepbox 01 4.16m2 Ash-veneered MDF 
structure without 
foundation

Sleeping

Installation 
Method

Transportation 
Method

Realization  
Status

Prefabricated off site 
and positioned on site 
into locating holes

By a large helicopter Built

Prefabricated off site 
and positioned on site 

By a lorry Built

Prefabricated off site 
and positioned  on two 
thick wooden sleds

By a tow truck Built

Prefabricated off site 
and positioned on site

By a lorry Built

Prefabricated off site 
and positioned on site

By a lorry Built



80

Camping 2.0 - Portable Housing

Design  characteristics for 
portable housing

Size

From the case study, the size of portable housing varies 

from 4.16 m2 to 40m2. The main factors that create 

such difference are the type and the number of function 

provided by the housing. For example, Sleepbox 01 

has the smallest size which is 4.16 m2. It provides only 

a sleeping space for user to rent for several hours. 

Whangapoua has the largest size, which is 40m2. 

It accommodates a family of five with a combined 

kitchen, dining and living area, a bathroom and two 

sleeping spaces. The size of portable housing is also 

affected by the transportation method of the unit. For 

example, ÁPH80 has the dimensions of nine by three 

metres, which is designed to provide just enough space 

for two people and also allow the transportable house 

to be hoisted onto the back of a truck. In conclusion, 

the size of portable housing varies according to the 

type and number of function provided and also the 

transportation method of the house.

Structure

From the case study, there are several possible 

structural solutions to portable housing. The solutions 

could be categorised into two main types, structure 

with foundation and structure without foundation. 

5.3.
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The need of having a foundation depends on the 

height and weight of the unit as well as the ground 

and climate condition of the site. Material wise, these 

projects used aluminium, timber, concrete or MDF as 

the main structural material. Among these materials, 

timber structure is more commonly used because of its 

properties of lightweight, sustainable, economical and 

easy to transport. The structure of portable architecture 

needs to be flexible and allow the installation to take 

place in different locations. It is also quick to install 

and dissemble to allow easy relocation, which is an 

important value of portable housing.    

Function provided

From the case study, the function provided by portable 

housing varies from just a sleeping space to an 

integration of a combined kitchen, dining and living 

area, a bathroom and two sleeping zones. The main 

factors that create such difference is the need of 

users, space provision and transportation method. To 

conclude, the function provided by portable housing 

mainly follows the need of user but the obligatory 

function is a sleeping space as it is the basic need of 

habitation.

Installation method 

From the case study, all portable housings are 

prefabricated off site and positioned on site. Some of 

them are prefabricated as a whole and transported to 

the site, while some of them are prefabricated in parts 

and assembled at the site. Typically this installation 
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method is time saving, low cost and flexible. The 

installation is highly dependent on the structural design 

of the housing. The installation and disassembly 

processes need to be efficient to allow easy relocate 

at different locations, which is an important value of 

portable housing.

Transportation method

From the case study, there are several possible 

transportation method for portable housing, including 

transporting by a lorry, by a tow truck and by a large 

helicopter. Among these methods, transporting by a 

lorry on road is more commonly used because road 

traffic is relatively flexible, economical and able to 

reach most of the locations. However, transporting by 

a lorry on road is limited by the road regulation of a 

region in terms of the size and weight. Therefore, the 

design of the house has to follow a certain height, with 

and length restriction. 
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RESULT

6.1. Design principles for portable parasitic housing
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Design  principles for portable 
parasitic housing

The research outcome is the design principles for 

portable parasitic housing, which is derived from the 

previous methodologies including literature review 

and case studies. These principles would provide a 

foundation as the basis of design in the next chapter. 

The three principles are user centred, smart building 

method and attention to practical limitation. By applying 

these design principles to an architectural design, it is 

aimed to suggest a design solution to the future living 

situation in big cities.

User centred

A humanistic approach should be taken to the design 

of portable parasitic housing as users is considered to 

be the target of the design. The type of user and needs 

of user are changing from time to time, and therefore 

the design should be flexible and adaptable to different 

users’ needs. The function and size of the design are 

critical aspects for portable parasitic housing. However, 

it is impossible to have one solution for every users. 

Therefore, the favourable function and size of the 

housing should depend on the users’ needs and users 

should be able to control or customise them.

The favourable function of portable parasitic housing 

6.1. 
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figure 6.1.1: User 
centred

could vary from just a sleeping area to an integration 

of a kitchen, a dining area, a living area, a bathroom 

and a work space. What is the necessary function of 

a house is different from users to users. However, a 

sleeping area is the obligatory function as this is what 

allows habitation.

The favourable size of portable parasitic housing is 

varies according to users. However, according to 

Chapter 4 and 5, the size should not be smaller than 

3 m2 in order to provide a sleeping space. The size of 

the housing is critical as it would influence the structural 

system and the transportation method of the design, 

hence the cost and affordability of the housing.
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Smart building method

Building method is a critical aspect of portable 

parasitic housing since it directly affects the ability of 

being portable and parasitic. The structure system and 

installation method of the housing should be smart and 

flexible to allow mobility and attachment on different 

host buildings.

The structure system of portable parasitic housing should 

follow two main principles. First, it should be flexible to 

allow adaptable installation and disassemble methods 

in different location. Modular system is recommended 

as it provide flexibility in terms of size and function of 

the housing. Second, the structural material should be 
figure 6.1.2: Smart 
building method
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lightweight to facilitate transportation and installation 

and also avoid causing structural burden to the host 

buildings. Material like timber is recommended 

because of its properties of lightweight, high strength, 

sustainable and economical. 

The installation process of portable parasitic housing 

should be quick and simple to allow easy relocation 

to different locations. It is highly recommended to 

use prefabrication methods as they have a higher 

construction speed, safety, productivity and quality 

control. The housing could be prefabricated off site as 

a whole and transported to the site, or prefabricated 

off site in parts and assembled at the site, depending 

on the design.

Attention to practical limitation

The design of portable parasitic housing is limited by 

many different practical factors as it is not a conventional 

deign compare to traditional housing. The practical 

limitations are transportation capacity, access feasibility 

and possibility for services connection.

The transportation method of portable parasitic 

housing is affected by the installation method, size and 

location of the housing. A prefabricated housing could 

be transported by sea, air, rail and road. It is more 

recommended to transport by road as it is flexible, 

economical and able to reach most of the places. 

However, the size of housing or elements of housing 

are restricted to a certain dimension because of the 
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road limitation of the region.

The access for user of portable parasitic housing is 

affected by the location of the unit, which is a limitation 

of the design. It could either be an independent access 

or an access through the host building. Independent 

access could be provided by additional ladder, 

staircase or elevator, which is connected to the outside 

of the host building. The privacy level of the housing 

and affection to the users of the host buildings are other 

considerations of the design.

The possibility for services connection is another 

practical limitation to portable parasitic housing. If figure 6.1.3: Attention 
to practical limitation
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the housing contains the function of bathroom, toilet 

or kitchen, it requires connection to electricity, water 

supply and sewage pumping. The connection of these 

services should not affect the host building or create 

extra burden to the host buildings. The location of 

the housing therefore becomes a major factor to a 

successful design.
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Design  - CAMPING 2.0

Research through design is considered to a qualitative 

exploratory, generative and evaluative research 

method (Bella and Bruce, 2012). The aim of this 

methodology is to examine the research outcome from 

previous methodologies including literature review 

and case studies and draw a more complete and 

comprehensive conclusion to the research question: 

How can integrating the concepts of portable housing 

and parasitic housing be a design solution to the future 

living situation in big cities? 

CAMPING 2.0 is the title of the design. The concept 

of the design is based on the research outcome from 

previous research methodologies - Chapter 6, design 

principles for portable parasitic housing. A site is chosen 

to examine the feasibility of the design in a realistic 

context. The design explores the most optimal and 

favourable way to integrate the concepts of portable 

housing and parasitic housing in order to act as a 

design solution to the future living situation in big cities. 

7.1.
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Vision

Today, 55% of the world’s population lives in urban 

areas, a proportion that is expected to increase to 68% 

by 2050 (United Nations, 2018). Many countries will 

face challenges in meeting the needs of their growing 

urban populations, especially the need for affordable 

housing. In the future, with the lack of affordable living 

spaces and the growth of new ways of living in our big 

cities, there is a need to rethink the concept of housing. 

CAMPING 2.0 acts as a possible housing typology of 

tomorrow. It integrates the concepts of parasitic and 

portable housing and responds to the future living 

situation in big cities including unaffordable housing 

market and growth of new ways of living. This housing 

typology is more affordable, mobile and adaptable 

than the traditional housing.

7.2. 
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Camping 2.0

Integrating concepts of 
parasitic and portable 

housing

Responding to future living 
situation in big cities
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Core values

CAMPING 2.0 is a future housing typology that is 

portable and parasitic on different host buildings and 

allows residents to move among different locations 

from time to time. It suggests a circular economy in 

which housing units are reused by different user in 

different time at different locations. Hence, it is more 

compliable with the growth of new ways of living in big 

cities including subscription living and mobile living.

Affordable, mobile and adaptable are the three core 

values of the project. The new housing typology is 

more affordable than the traditional housing as the 

cost of land is minimised. It is more mobile than the 

traditional housing since it is easy to install and remove 

to allow relocation in different locations. This concept 

of housing is also more adaptable than the traditional 

housing as it allows customised size and configuration 

according to the needs of the user. These values 

facilitate the integration of the concepts of parasitic and 

portable housing and aid the response to the future 

living situation in big cities.

7.3. 
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Relation  with research

The basis of the design is derived from the research 

outcome from previous research methodologies - 

Chapter 6, design principles for portable parasitic 

housing. Design strategies are generated under each 

design principle.

The first design principle is user centred. The favourable 

function and size of the housing should depend on the 

user’s need and the overall design should be flexible 

and adaptable to changes. CAMPING 2.0 follows the 

same principle and allow user’s selection of functions, 

customisation of layout and selection of location.

The second design principle is application of smart 

building method. The building method should be smart 

and flexible to allow mobility and attachment on host 

buildings. CAMPING 2.0 follows the same principle 

and use of modular construction, lightweight structural 

system and flexible structural design.

The third design principle is attention to practical 

limitation. The design is limited by the transportation 

capacity, access feasibility and possibility for services 

connection. CAMPING 2.0 follows the same principle 

and its location is favourable for access and services 

and its size is optimal for transportation and installation.

7.4. 
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Design principles for portable 
parasitic housing 

Design strategies for CAMPING 2.0

Research outcome Basis of design

The building method should be 
smart and flexible to allow mobility 
and attachment on host buildings. 

Use of modular construction

Use of lightweight structural system

Flexible structural design

02 Smart building method

The favourable function and size of 
the housing should depend on the 

user’s needs. The design should be 
flexible and adaptable to changes.

Allow user’s selection of  functions

Allow user’s customisation of layout

Allow user’s selection of location

01 User centred

The design is limited by the 
transportation capacity, access 

feasibility and possibility for 
services connection.

Location is favourable for access

Size is optimal for transportation

Location is favourable for services

03 Attention to practical limitation
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Design  hierarchy

In every design, there are many different considerations 

in different aspects. These considerations are 

interconnected and affecting each other in one 

direction or two directions. In CAMPING 2.0, these 

considerations are prioritised into three layers of 

hierarchy in terms of the degree of importance, in order 

to have a clear structure for decision making. This 

design hierarchy is derived from the research outcome 

from previous research methodologies. 

User is on the highest level and location and function 

is on the second level. It is because the design is user 

centred and the location and function of the design 

are based on the need of users. Other considerations 

including access, size, structure, installation method 

and transportation method are on the lowest level as 

they are practical concerns that support the function 

and location of the design. 

7.5. 
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LocationAccess Size

User

Installation 
Method

Transportation 
Method

Structure

Function
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Target group

The target group of CAMPING 2.0 is young adult, 

which refers to people who are between 18 and 35 

years old. This group of people are very diverse. They 

could be students, full time employee, unoccupied, 

single parents, married, divorced, etc. 

Young adults are the target group of the design because 

they are more in need of affordable housing and more 

adaptable and open to new living solutions. Since 

they are in the beginning of career and have lower 

income, they have less capital to invest in housing. As 

mentioned in Chapter 1, they are more favourable in 

mobile living and familiar with subscription living and 

thus they are more willing to live temporarily and try a 

new living style.

7.6. 
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Site selection

CAMPING 2.0 is more powerful and effective in a 

high dense city with an unaffordable housing market. 

Therefore, the site selected for the design is Hong 

Kong, a super high dense city with the least affordable 

housing in the current world. 

The 2018 Demographic International Housing 

Affordability Survey, which covered 92 cities in nine 

countries, showed that Hong Kong had the least 

affordable housing, with a price-to-income ratio of 

20.9, which is measured by the ratio of median home 

prices to median household income. The list continues 

with Vancouver (12.6), Sydney (11.7), Melbourne (9.7), 

San Jose (9.4), Los Angeles (9.2), Auckland (9.0), San 

Francisco (8.8), Honolulu (8.6), London (8.3) and 

Toronto (8.3) (Wendell and Hugh, 2019). 

7.7. 
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*Ratio of Median property price to median household income

World’s least-affordable* housing market 2019

Hong Kong

Vancouver

Sydney

Melbourne

San Jose

Los Angeles

Auckland

San Francisco

Honolulu

London

Toronto

20.9

12.6

11.7

9.7

9.4

9.2

9.0

8.8

8.6

8.3

8.3
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Location  selection

From the design principles for portable parasitic 

housing in Chapter 6, it is mentioned that the location 

of the design is a critical consideration of portable 

parasitic housing design. As the housing is attached 

to an existing building, the location of it would affect 

the whole operation of the housing, including structural 

support and services. Possible locations are on the 

rooftop of existing buildings, on the external wall of 

existing buildings and on the vacant floor of existing 

buildings.

CAMPING 2.0 is located on the rooftop of existing 

buildings because of its advantages and high feasibility 

compare to other possible locations. As it is located 

on the rooftop, there is no influence to the façade of 

the existing building and less structural concern to the 

host. It is also easier to provide access to user, more 

compliable to building regulations and more feasible 

for mid-term accommodation. There are more options 

for site selection in big cities and more flexibility for 

spatial planning.

7.8. 
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External wall of 
existing building

Rooftop of 
existing building

Vacant floors 
of existing 
building
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Design  concept

Since there is a lack of affordable living spaces in big 

cities, rooftop of existing buildings are new sites for 

CAMPING 2.0.  Residents can pick their favourable 

site, customize their favourable layout and move 

among different rooftops. The new housing typology 

is more affordable, mobile and adaptable than the 

traditional housing. It suggests a subscription loving 

and a circular economy in which housing units are 

reused by different user in different time at different 

locations. Hypothetically CAMPING 2.0 is the most 

optimal and favourable way to integrate the concepts 

of portable housing and parasitic housing in order to 

act as a design solution to the future living situation in 

big cities.

7.9. 



113

1. Affordable housing is limited in big cities 

4. Customize their favourable layout

2. Rooftop of existing buildings is a new site

5. And move among different rooftops

3. Residents can pick their favourable site

6. This is CAMPING 2.0!
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Life cycle of CAMPING 2.0

The life cycle of CAMPING 2.0 consists of two main 

stockholders, the user and the supplier. They are 

interrelated and dependent on each other. The chain 

of events is a loop and it suggests a circular economy.

First, the supplier would construct the modules in a 

factory in minimum three months and store them in 

a storage. Then, the supplier would receive an order 

when the user request for a service online.  

After that, in three days, the modules selected by 

the user would be transported and installed in the 

chosen location for the user to live in. The modules 

are transported by trucks on road and lifted by mobile 

cranes to the rooftop of the chosen host building. The 

user can live in the unit for minimum six months and as 

long as they want until they cancel the service. 

Lastly, once the service is cancelled by the user online, in 

three days, the supplier would disassemble the housing 

and transport the modules back to the storage. The 

modules would be reused by the next user when there 

is a new order.

7.10. 
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User

Service requested

In Use

Service canceled

Modules Construction

Supplier

Storage of Modules

Transportation

Transportation

Order Received

Installation

Disassembly

1

1

2

2

3

3

4

5

6

7
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Location

Online

On site

Online

RemarksTime needed

3 days notice1 click

Minimum 6 months-

3 days notice1 click

User

Service requested

In Use

Service canceled

1

2

3
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Factory

Location

Storage

On road

On road

Online

On site

On site

10 

No. of 
workers

2

2

2

2

2

2

Minimum 3 months

Time needed

Minimum 6 months

Maximum 1 day

Maximum 1 day

Maximum 1 day

Maximum 1 day

Maximum 2 days

Modules Construction

Supplier

Storage of Modules

Transportation

Transportation

Order Received

Installation

Disassembly

1

2

3

4

5

6

7
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1. Manufacturing structual 
    frame

2. Floor, ceiling and MEP  
    installation

3. Furnitures installation 4. Wall and interior finishes 
     installation

Modules Construction

Stakeholders  : Supplier

Location   : Factory

No. of workers  : 10

Time needed  : Minimum 3 months

1
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Storage of Modules

Stakeholders  : Supplier

Location   : Storage

No. of workers  : 2

Time needed  : Minimum 6 months

2
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CAMPING 2.0

Welcome!

Service requested

Stakeholders  : User

Location   : Online

Remarks   : Minimum 6 months

1
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Order Received

Stakeholders  : Supplier

Location   : Online

No. of workers  : 2

Time needed  : Maximum 1 day

Name

Occupation 

No. of User

Modules selected

 

Location selected

Target date in use

: Nout Klaessen

: Freelance Designer

: 1

: 1 living space, 1 small bedroom,

  1 small kitchen, 1 small WC,

  1 small working area

: Paxton, Ho Man Tin

: 06-08-2019

3
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Transportation

Stakeholders  : Supplier

Location   : On road

No. of workers  : 2

Time needed  : Maximum 1 day

4
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Installation

Stakeholders  : Supplier

Location   : On site

No. of workers  : 2

Time needed  : Maximum 1 day

1. Connection of Modules 2. Connection of Services

3. Exterior finishes installation

5



124

Camping 2.0 - Design

In  use

Stakeholders  : User

Location   : On site

Remarks   : 1 week notice

2
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Service canceled

Stakeholders  : User

Location   : Online

Remarks   : 1 week notice

CAMPING 2.0

Thank you for using
our service!

3
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Disassembly

Stakeholders  : Supplier

Location   : On site

No. of workers  : 2

Time needed  : Maximum 2 days

1. Disassembly of exterior finishes 2. Disconnection of services

3. Disconnection of Modules

6
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Transportation

Stakeholders  : Supplier

Location   : On road

No. of workers  : 2

Time needed  : Maximum 1 day

7
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Design  limitation

Limitation 1: Road limitation 

Since the modules are transported by trucks on road, 

the size of modules are restricted to a certain dimension 

because of the road limitation of the region. 

In Hong Kong, there is width, length, height and weight 

limit for all the vehicles on the road, including the load it 

is carrying. The maximum width is 2.5m, the maximum 

length is 12m, the maximum height is 4.6m and the 

maximum weight Is 250t. Therefore, in the design of 

CAMPING 2.0, the dimension and the weight of the 

modules are restricted to these limitation. 

7.11. 
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Road Limitation in Hong Kong

Maximum width : 2.5 m

Maximum length : 12 m

Maximum height : 4.6 m

Maximum weight : 250 t

Max. 2.5 m

Max. 4.6 m

Max. 12 m
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Limitation 2: Capacity of mobile crane

Since in the process of installation the modules are lifted 

by mobile cranes to the rooftop of host buildings, the 

weight of modules and the height of the host building 

are limited by the maximum lifting capacity of mobile 

cranes.  

Mobile hydraulic crane is the most standard and 

versatile type of crane used in construction today. It 

consists of a steel truss or telescopic boom mounted 

on a mobile platform. The common maximum lifting 

weight of a high performance mobile crane is 1,000t 

and its maximum hoist height is 180m. Therefore, in 

the design of CAMPING 2.0, the height of the host 

building could not be higher than 180m, which is 

around 45 stories.
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Lifting capacity Example: LTM 11200-9.1

Max. weight of module : 1,000 t

Max. hoist height  : 180 m

      (45 stories)

Max. 180m

        (45 stories)

Max. load capacity : 1,200 t

Telescopic boom : 100 m

Max. hoist height : 188 m

Max. radius : 136 m

Number of axles : 9
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Limitation 3: Feasibility of different rooftops

Since CAMINIG 2.0 is parasitic on the rooftop of different 

hose buildings, the design is limited by the feasibility 

of different rooftops. Not every rooftop is possible for 

attachment of additional living units because of its size, 

regulation and function. The function of the rooftops 

is the primary factor to the feasibility of attachment of 

additional housing. 

In general, there are four types of rooftops among 

residential buildings in Hong Kong, including public 

roofs, private roods, semi-public roofs and refuge roofs. 

Therefore, for the design of CAMPING 2.0, public roofs 

and semi-public roofs are the target location.
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1. Public roof 2. Private roof

3. Semi-public roof 4. Refuge roof
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Floor Plan 1:100Structual Plan 1:100

2. Small bedroom

3. Small kitchen

1. Connector

7.12. 
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5. Bathroom

6. Large bedroom

4. Small work space
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1 Freelance Designer

•	 1 connector

•	 1 small bedroom

•	 1 small work space

•	 1 small kitchen

•	 1 toilet and bathroom

Examples of configuration7.13. 
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A Couple

•	 1 connector

•	 1 large bedroom

•	 1 large work space

•	 1 small kitchen

•	 1 toilet and bathroom
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3 Students

•	 1 connector

•	 3 small bedrooms

•	 1 small kitchen

•	 1 toilet and bathroom
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•	 2 connectors

•	 1 big bedroom

•	 2 small bedrooms

•	 1 large work space

•	 1 large kitchen

•	 1 toilet and bathroom

4 members family
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EXAMPLES OF HOST BUILDING

Location  : Hong Kong

Usage  : Residential

Year of completion : 2016

No. of floors : 32

No. units  : 75

Type of roof : Public roof

Example 1: Kensington Hill
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7.14. 
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Pump Room

LiftExhaust Fan
Room

Lift
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Location  : Hong Kong

Usage  : Residential

Year of completion : 2014

No. of floors : 21

No. units  : 49

Type of roof : Public roof

Example 2: Paxton
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Materiality

The materials used for the exterior of the building are 

timber, PVC, steel and glass. Timber is used for most 

of the elements, due to its property of lightweight, high 

durability, sustainable, economical and high aesthetic 

value. It is used for the façade, window frames, staircase 

and sliding doors of the modules. The structural 

members are made of steel and the foundation pad is 

made of concrete. Timber board is used for structural 

walls and structural floors. Polyvinyl Chloride (PVC) 

is used for the roof because of its properties of high 

strength, economical and sustainable. For the interior, 

plaster Board is used for the ceiling and the wall finish 

and PVC is used for the flooring. 

7.15. 
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PVC roof

Timber door

Timber facade

Transperant glass

Photovoltaic cell

Timber window frame

Concrete foundation padTimber staircase
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Structure

The structural system of the design is a steel-frame 

modular system. Modules are prefabricated off-site in 

factory and assembled on site. This structural system 

provides higher construction speed, safety, productivity 

and quality control. The structure consists of multiple 

steel members including structural steel column square 

hollow section 100 x 100, structural steel beam 

rectangular hollow section 100 x 200 and structural 

steel beam square hollow section 100 x 100. These 

structural members are connected by steel angle 

brackets and steel connecting plates. It is a lightweight, 

flexible and adaptable structural system.

7.16. 
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Structural 
Steel Beam 
Rectangular 
Hollow Section 
100 x 200

Structural Steel 
Column Square 
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100 x 100

Structural Steel 
Beam Square 
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Structural 
Steel Beam 
Rectangular 
Hollow Section 
100 x 200
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Connection  of modules

Favourable modules chosen by the residents are 

connected to create a complete house. For each 

connection between two modules, there are five 

connecting points to ensure the structural stability and 

water tightness.  First, a steel watertight plate is used to 

connect and cover the two timber parapets. Second, 

a connecting long screw is used to connect the two 

structural steel beams. Third, a steel angle bracket is 

used to connect the structural steel beam and the wall. 

Lastly, another steel watertight plate and a connecting 

long screw are used to connect and cover the structural 

steel beams at the bottom.

7.17. 
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1
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3

4

5

1 Steel Watertight Plate

2 Connecting Long Screw

3 Steel Angle Bracket

4 Connecting Long Screw

5 Steel Watertight Plate
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Facade

The façade of each module uses a cladding system. 

Non load-bearing prefabricated timber panels are 

attached to the exterior walls of the modules according 

to a 150mm grid system. Each timber panel is 150mm 

wide and 3025mm long. The length of the panel 

changes if it meets an opening like a window or a door. 

There are two dimensions of window that users can 

choose from, which are 600mm x 600mm and 900mm 

x 900mm. With this configuration, the façade system 

can be adaptable to different dimension of modules 

and accommodate different location of openings.

7.18. 
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Building services

The building service of CAMPING 2.0 is highly 

rely on the host building, as this is one of the major 

characteristics of parasitic housing - the attached 

buildings take advantage of their hosts regarding 

energy and water supplies and also structural stability 

in order to extend space (Georgia, 2009).

In CAMPING 2.0, the water supply is connected to the 

main water plumbing system on the rooftop of the host 

building. The electricity supply is connected to the main 

electricity routing on the rooftop of the host building. 

The solar panels on the roof of every modules also 

help generating extra electricity for the operation of 

the house. Lastly, the sewage outlet is connected to the 

main sewage plumbing system on the rooftop of the 

host building. 

7.19. 
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Details7.20. 
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Breathable Water 
Barrier

Sheet-Metal Parapet 
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Detail Section 1:10
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Timber Coping Wedge

Structural Steel Beam 
Rectangular Hollow 
Section 100 X 200

Mineral Wool Insulation

Thermal Insulation 
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Timber Coping

Sheet-Metal Parapet 
Cap
Breathable Water 
Barrier
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Structual Steel Beam 
Rectangular Hollow 
Section 100 X 200

Steel Watertight Plate

20mm PVC Flooring

50mm Mineral Wool 
Insulation

25mm Timber Board

25mm Timber Board

Vapour Barrier

Breathable Water 
Barrier

Steel Angle Bracket

Detail Section 1:10
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Steel Angle Bracket

Structural Steel Beam 
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Section 100 x 200
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Exploded axonometric7.21. 
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7.22. Rendering
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7.23. Physical model
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Camping 2.0 - Conclusion

In the future, with the lack of affordable living spaces and 

the growth of new ways of living in our big cities, there 

is a need to rethink the concept of housing. Architecture 

of tomorrow should support the future living situation of 

human being. With a mixed method approach of three 

different qualitative methods including literature review, 

case study and design, this research paper investigates 

the most optimal and favourable solution to integrate 

the concepts of portable housing and parasitic housing 

in order to act as a design solution to the future living 

situation in big cities.

CAMPING 2.0 is a possible 
solution  the future living 
situation  in  big cities

By applying the design principles of portable parasitic 

housing, which are the research outcome from literature 

review and case study, CAMPING 2.0 is a possible 

solution the future living situation in big cities. The 

three principles applied are user centred, application 

of smart building method and attention to practical 

limitation. By allowing user’s selection of functions, 

customisation of layout and selection of location, 

CAMPING 2.0 is flexible and adaptable to different 

users, hence, achieves the principle of user centred. 

By using modular construction, lightweight structural 

system and flexible structural design, CAMPING 2.0 

allows mobility and attachment on host buildings, and 

therefore achieves the principle application of smart 

building method. By having a favourable location 

8.1 
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for access and services connection and optimal size 

for transportation and installation, CAMPING 2.0 

is feasible for transportation, access and services 

connection, thus, achieves the principle of attention to 

practical limitation.  

Input in  all aspects from design, 
planning to  policy making is 
essential

CAMPING 2.0 is not the only solution to the future 

living situation in big cities. Instead, it is an instrument 

that plays a part in the whole process. It requires input 

in all aspects from design, planning to policy making, 

in order to provide a more feasible and comprehensive 

solution to the complex future living situation in big 

cities. However, the architecture and design community 

is an important part of the process.

Further research about future 
living trend is needed

Way of living is diverse and dynamic in our modern 

society. It is challenging to predict accurately how 

people would be living in the future. CAMPING 2.0 is 

only responding to part of the future living situations in 

big cities, which are overpopulation, lack of affordable 

housing, growth of subscription living and increasing 

rate of moving. Further research about future living trend 

is needed to develop a more all rounded response.

8.2  

8.3 
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