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based manufacturing form the architectural, social, political and 

economical discussions. The recommendations are based upon 

the development of a conceptual, affordable housing proposal 

located within Copenhagen but with the intention for it to act as 

precedent for the UK, highlighting the possibilities of adapting 

the current approach to the design and construction of this hous-

ing typology within our cities. 

 

ABSTRACT

The UK is facing a housing crisis that is directly influencing the 

quality and supply of affordable family homes. In locations with 

greater demand, the lack of availability is affecting the afford-

ability of all housing typologies. Government policies are begin-

ning to address this worsening situation by relaxing residential 

planning laws, increasing the attainability of mortgages and en-

couraging developers to construct peripheral housing schemes. 

This thesis questions the effectiveness of these solutions and 

asks whether there are more radical methods, suggesting total 

adaptation, to the approach of the design and building of afford-

able homes. 

The 20th century architectural Danish association, Bedre 

Byggeskik, and more specifically their successful 1915 Copen-

hagen public housing scheme, Frederiksberg Kommunale Funk-

tionærers Boligforening, serve as case studies in which analytical 

findings produce two principal aspirations for the creation of a 

successful and contemporary affordable housing development: 

the ratio of directly accessible external space to each individu-

al house and the level of variation and differentiation between 

them. Theoretical studies in the justification of low-rise housing 

schemes, the developments within incremental construction and 

the possibilities of prefabrication, mass production and factory-
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fig.1

P02 // BEDRE BYGGESKIK
THE SOCIAL[IST] HOUSING SCHEME 

UPON VISITING COPENHAGEN I BEGAN TO RECORD EXAMPLES OF HOUSES, FLATS AND HOUSING SCHEMES 
WITHIN THE CITY. THE PHOTOGRAPHS ABOVE ARE A SELECTION OF THE BUILDINGS IN WHICH I VISITED.COPENHAGEN HOUSING
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forening. The exploration of this specific case study will provide 

primary quantitative data that will inform basic numerical require-

ments and focus on architectural theories for a present-day pro-

posal. 

The thesis will then refer to broader discussions covering meth-

odologies and theories for the design and construction of afford-

able housing. The geographical complications of limited build-

able land opportunities within European cities invariably induces 

the debate between the appropriateness of low-rise and high-

rise architecture within public housing developments, in terms of 

the limitations of high-densities and overall construction costs. 

There will be a shift of focus away from Denmark to South Amer-

ica where public housing schemes are built using incremental 

construction techniques in order to reduce initial fixed-costs for 

homeowners. Evaluation of theories within site + services and 

flexible housing developments will be discussed in relation to 

their possible adaptation into modern-day Danish housing and 

the benefits this could bring to the proposal . 

Further evaluation of construction solutions, such as prefabri-

cation, mass-production and computer-aided-manufacturing, 

will  prompt discussions on the appropriateness of pattern-book 

designs, ideal-homes and kit-houses. Historical developments 

The UK is facing a housing crisis in which the supply of afford-

able homes is becoming increasingly disproportionate to the 

demand, especially within prominent city locations. Henry Over-

man, Director of the Spatial Economics Research Centre in Eng-

land, suggests the government’s attempts to tackle this issue 

have been futile, he states their ‘supposedly ‘radical’ solutions 

are either insufficiently important to make much difference ... or 

so radical that it is hard to believe they represent a good so-

lution.’1 Although this is an increasingly prevalent discussion in 

architecture and politics, there have been limitations to the de-

gree of innovation within the existing economical or development 

solutions. The seriousness of this situation is becoming progres-

sively evident and it is clear that a more revolutionary interpreta-

tion of the design and construction of affordable housing is vital 

to disperse the current effects of the UK’s housing crisis.

This thesis focuses on the lack of availability of affordable urban 

homes with an aspiration to create a responsive and inventive 

proposition to the design and construction of this housing typol-

ogy. Denmark’s successful public housing schemes in the 1900s 

will be the focus of analysis for inspiration of architectural cri-

teria for a modern, affordable housing development. Research 

centres on a Danish architectural association, Bedre Byggeskik, 

and the successful attributes of their 1915 Copenhagen housing 

development, Frederiksberg Kommunale Funktionærers Bolig-
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within these fields and current examples of associated built and 

theoretical movements in architecture will perform as research  

categories into a new construction and design system specifi-

cally for affordable housing within Copenhagen. The final aim is 

to draw upon the research and theories within this speculative 

proposal and suggest transferable solutions that could revolu-

tionise the current methods utilised within the UK in order to ad-

dress the housing crisis with which we are confronted. 



1THE UK
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‘WE HAVE A CRISIS ON OUR HANDS’

‘Britain has a nightmare, and its name is housing. At the heart of 

the nightmare is the sheer expense. The average house costs 

five times the average person’s annual income, not far off record 

highs. And they’re going up too.’2

It is well documented that the UK is approaching a critical mo-

ment within the national housing market. One of the principal 

challenges that we are confronting is the lack and quality of ex-

isting and proposed affordable homes. In recent years, the hous-

ing market has not only been an important topic of discussion 

within the fields of politics, architecture and economics, it has 

also been prevalent within current-affairs programmes: 

The Great British Property Scandal

Panorama - The Great House Price Bubble?

Dispatches - Britain’s Bad Housing

The Politics of Architecture

Panorama - Britain’s Hidden Housing Crisis

The titles induce the notion of crisis to the general public and 

their prevalence within the entertainment sector highlight the vi-

tal need for change at every level of involvement; from politicians 

to architects. 

In The Great House Price Bubble, the BBC state that currently 

only ‘one quarter of home owners are under thirty when they get 

their keys to their first house’3 This is a significant rise from twenty 

years ago when it was usual to leave the family home in one’s 

early 20’s. The programme suggests the reasoning behind this 

increase in age is due to the fact that ‘property prices are rising 

at their fastest rate for years’4, as there is an unequal balance 

between supply and demand of affordable housing, especially 

within cities. 

In an article published by The Guardian, the Chief Executive of 

the Charted Institute for Housing states that ‘A United Nations 

report on the UK has concluded that we are facing a critical situ-

ation in terms of availability, affordability and access to adequate 

housing’5 and that it ‘recommends that measures ... should fa-

vour social and affordable housing’6 There is a complex and 

prevailing issue focused upon the level of demand for housing 

within the UK and the rate at which this typology is available or 

is being built. The predominant techniques the government is 

currently implementing are two-fold: increasing supply through 

construction on the periphery of cities and reducing demand 

through quantitative-easing and the removal of risk in lending. 

However, these methods may only produce short-term results. 

To create long-lasting effects, housing needs to be financially 

viable without reductions in loan repayments that evidentially 
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prolong an economic slump and affordable housing needs to be 

made available within urban locations, not just on the outskirts 

of cities. 

This thesis will not directly deal with all of the problems facing the 

UK housing market, but will specifically focus on addressing the 

discussed lack of affordable housing within city environments. In 

order to tackle this situation, this document explores successful 

housing specifically within Denmark, renowned for their public 

residential developments. To most valuably gain from this re-

search and to produce the most profound outcomes, the con-

ceptual proposal of affordable housing, within this thesis, will be 

located in Copenhagen, rather than the UK. The findings within 

this Danish development aim to demonstrate revolutionary meth-

ods to deal with the UK’s housing crisis. 
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THE DANISH WAY

The UK is not the only European country that is currently experi-

encing a worrying confliction between the balance of supply and 

demand of affordable housing. Although it is apparent that the 

UK’s housing deficit is an extreme case, many of its European 

counterparts are experiencing similar forecasts in their respec-

tive housing markets. In an open-letter to EU Commissioners in 

January 2014, The European Federation of Public, Cooperative 

and Social Housing stated that ‘a lack of support to match this 

demand with the supply of (affordable) housing’7 is one of the 

principal reasons for the crisis Europe is experiencing. 

Denmark is acknowledged as one of the happiest countries in the 

world. Their egalitarian society has produced an unusually equal 

distribution of wealth than in the rest of Europe. Even though their 

social policies prevent lower-income earners from living without 

basic needs, such as quality housing, it is not immune to the 

troubles surrounding the housing market in Europe. According 

to an article in The International Business Times, Denmark is cur-

rently ‘dragging itself out of its long (economic) slump’8 which 

has been prevalent since the global economic crisis of 2008. 

Growth in Denmark’s construction industry has been static in 

these years and it is only recently that the country has begun the 

process of rapid house building once again. It is because of this 

lack of recent construction, coupled with their increasing popu-

lation, that there is now a high demand for housing. 

The Danish housing market and the quality and availability of 

homes is of a much greater standard than that of the UK. In both 

countries, current house construction is focused upon high-rise 

apartments for 1-3 people, not family-sized homes. A report ti-

tled ‘Housing in Denmark’ and produced for The Futures of Cities 

World Congress states that ‘everything seems to indicate that 

single-family houses will remain the most popular type of hous-

ing in Denmark’9 and that there is currently a  ‘difficulty for young 

families in the Greater Copenhagen area ... entering the market 

for owner-occupied housing, [and] thus realising their dream of 

owning a single-family house’10.  

There is a renowned appreciation of Danish vernacular social 

housing schemes built in the mid-late 20th century that are still 

enthusiastically occupied today. It is this architecture that this 

thesis aims to utilise as an informative and exemplar case study 

for the current UK housing crisis. 

BEDRE BYGGESKIK [BETTER BUILDING]

Bedre Byggeskik directly translates into ‘better building’. The Na-

tional Association for Better Building was created by Danish ar-



26

chitects in 1915, setting out a socialist attitude toward domestic 

architecture with a core belief: good buildings should be a privi-

lege not a necessity. The blueprints of their designs, illustrating 

simple and symmetrical houses, were available for free with the 

intention that the public would personally choose a house and 

employ craftsmen to build from the drawings. 

They held ‘courses, gave lectures and published pamphlets to 

make building owners and craftsmen aware of a human and ra-

tional building practice combined with high-quality craftsman-

ship and sound finances. Better Architectural Design was a big 

success in the 1920’s and 30’s, but slowly faded out as afflu-

ence grew and people could afford to design the house of their 

dreams’11.

fig.2
fig.3
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The houses produced, by the association, during this period are 

still desirable today and the typology is now proudly thought of 

as a vernacular style of Danish housing. Fig.2 shows the cover 

of the 1928 edition of their annual report, advertising a selection 

of house designs, all highlighting the simplistic and traditional 

elements, which the association aimed for. The photographs are 

examples of built houses within Denmark, constructed from the 

various designs issued throughout the associations’ working 

years.

Thomas Dickson, author of Dansk Design, explained and intro-

duced me to the concepts of Bedre Byggeskik and their archi-

tectural influence on Denmark’s housing. I have included our 

email exchange for information on the following pages.

fig.4

Email exchange between Thomas Dickson and myself (02-06 October 2013)



their own hands. This society was inspired by the work being done in enlightening people and the in-
creased focus on the impact of proper housing on public health. In addition, the traditional tenement 
houses in Copenhagen’s former suburbs were the object of widespread speculation resulting in high 
rent, so the unionized workers also saw the initiative as a way of getting out of the clutches of the slum 
lords. The building society saved up enough money through the years to build cooperative housing.

In 1873, the society could afford to build the first and largest of these buildings. It lay on the border 
between the inner city and Østerbro on the Sortedam Lake and was quickly given the name the Potato 
Rows, partly because the area had previously been potato fields, and partly because the low yellow-
brick houses were built in neat rows. The houses are virtually identical, and in 1889, all of the 480 narrow 
2.5-story houses were finished. The architect Frederik Bøttger designed these light and airy houses. 
They could accommodate two families, but today the wealthy middle class lives in  the former working-
class homes. The building societies, which were located in several places in Copenhagen, became the 
beginning of the cooperative housing movement.
 
The architects’ initiative

The various public and social housing projects constitute a few of the buds that later blossomed into 
today’s welfare society. This is how the unionized workers and other layers of society used other means 
than their vote to create the society they wanted. Just like the co-ops, folk high schools and the peas-
ants cooperative movement, the workers tried to build institutions that could give them and their families 
better and safer living conditions and more influence on their own lives. The contribution of architects 
and others in the construction business was to establish the National Association of Better Architectural 
Design in 1915.
 
The purpose of Better Architectural Design was to develop a cooperation between architects, crafts-
men and building owners and thus improve the quality of architecture and craftsmanship in construc-
tion. A committee under the national association was called the Council for Design Assistance, and 
here the contracted architects designed houses for free for  people who were financially hard up. Or 
as it was written in the annual report from 1919, ‘Design Assistance is the architect for the developer 
without means and it is the craftsman’s colleague’.
 
The idealistic architects took their starting point in Danish building tradition and designed various build-
ings, often standard houses cost free. Not only homes for one family were designed, but also agricul-
tural buildings, workshops, dairies, schools and village halls. Better Architectural Design held courses, 
gave lectures and published pamphlets to make building owners and craftsmen aware of a human and 
rational building practice combined with high-quality craftsmanship and sound finances. Better Archi-
tectural Design was a big success in the 1920s and 30s, but slowly faded out as affluence grew and 
people could afford to design the house of their dreams. (p. 75) 
The National Association was closed down after its 50th anniversary in 1965.

_______
 
If you make a search on Google, use this phrase: ‘Bedre Byggeskik’ You migth get to see some photos 
of these types of houses. Also her are some Youtube-links where you can see some of it: 
http://www.youtube.com/watch?v=4XnTBAW3Mls
http://www.youtube.com/watch?v=SyNA9ZiY1_A
 
I hope this helps a little bit.
 
Kind regards
Thomas

Thomas Dickson
Arkitekt, designer MDD
Mobil: +45 40 89 77 20
www.dicksondesign.dk

-----Oprindelig meddelelse-----
From: Carter, Emma
Sent: Wednesday, October 02, 2013 1:29 PM
To: thomas@dicksondesign.dk
Subject: Information on ‘Architect Help’
 
Hi,
 
I am a student studying architecture at The Bartlett, University College London in England. We are 
currently researching into Copenhagen in preparation for our field trip in a few weeks. As part of this 
research I am reading ‘How to be Danish, Patrick Kingsley’ in which you are quoted referencing the 
idea of ‘Architect Help’.
 
I wonder whether you have any further information on this scheme or whether you know any books I 
may be able to refer to? Are there any examples of the blueprints available or any buildings that have 
been constructed from the blueprints? I find this a very interesting ideology when designing today and 
would really appreciate any information you could give me?
 
Kind regards,
Emma Carter

___________________________________________________________________________________________

On 6 Oct 2013, at 13:12, Thomas Dickson <thomas@dicksondesign.dk>wrote:

Hi Emma

Interessting question.

There is not much about this subject in English. I have written about the movement in my book 
“Dansk Design” which has also been translated into English. (http://www.dac-bookshop.dk/Shop.
aspx?ID=126&ProductID=B4390@@SHOP1). Unfortunately it is out of stock at the moment, but maybe 
you can get it from a library?

You can see here what I wrote:

The idealistic home

In the late 19th and early 20th centuries, the home for the common man became a political arena. In the 
mid-1800s they already knew how important it was for our health to live in sound homes. In 1853, after 
the cholera epidemic in Copenhagen, The Danish Medical Association took the initiative to build what is 
know as Brumleby. The official name for these houses in Østerbro was the Medical Association’s Hous-
ing, which was built in 1854-72. The architects were Gottlieb Bindesbøll and Vilhelm Klein. This enclave 
in town was an early and very successful forerunner of council housing in Denmark.
The special thing about this unique project was that the rectangular ranch-style houses were two sto-
ries, which was unheard of in big cities at that time. However, much inspiration was drawn from the older 
Nyboder from Christian IV’s time. Moreover, there were many recreational spaces between the houses 
and communal facilities like laundry rooms, shops and public baths. In agreement with the idealistic 
intentions, the apartments were rented to low-income families. By today’s standards, the apartments 
were rather small (about 25 m²) and were usually occupied by large families. Brumleby still exists and 
after extensive renovation in the mid-1990s, which to a certain degree was done in collaboration with 
the residents, the many apartments were combined to form more contemporary residences. p. 74
 
The Potato Rows

The initiative behind Brumleby’s healthy and sound residences for poor working-class families came 
from the well-off medical community and could be seen as a form of charity. Some years later, in 1865, 
the shipyard workers at Burmeister & Wain established a building society and thus took matters into 
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FREDERIKSBERG KOMMUNALE FUNKTIONæRERS 
BOLIGFORENING

fig.5-7

Between 1915-16 two of the forming architects of Bedre 

Byggeskik designed a small garden city in Frederiksberg, the 

then rural outskirts of Copenhagen. The scheme, compromised 

100 houses, designed with the association’s ethos; traditional 

and simplistic aesthetics, forms and materials.  The estate was 

proposed to offer long-term, rented accommodation for public 

sector employees, such as nurses, firemen and teachers.

Frederiksberg Kommunale Funktionærers Boligforening [FKFB] 

is set within a triangular plot of land, between railway lines and 

a road leading into the centre of Copenhagen. There are both 

detached and semi-detached houses within the low-rise scheme 

and all of the plots have private front and back gardens of similar 

size to each other.

 

The development proved popular with residents and architec-

tural critics during its functioning years as affordable houses on 

the periphery of the city. Today, it is still thought of as a desir-

able entity comprising small family-sized houses available on the 

open market to buy. Even though Bedre Byggeskik no longer 

exists, the modest homes and narrow streets created through 

their ethos, still emanate a rural presence that is yearned for in a 

modern-city environment. This chapter explores the reasons be-
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hind the success of FKFB through the investigation of the design 

of the individual houses as well as the development as a whole.

RECORDING THE VARIATION

‘‘To dwell’ is a verb that can be defined as: to make space into 

something personal.’12

There is a credited belief, more specifically associated to social 

and affordable housing, that there is a desire for personalization 

and differentiation between one’s home and one’s neighbours.  

This visual difference could be acknowledged through a change 

in colour of the front door or differing the external finish to the 

house. There is a human requisite that entices a desire to live in 

an individual house that is visually unique rather than an identi-

cal flat set within a large estate. Through analysis of the proper-

ties within FKFB, it is apparent that all of the houses share similar 

characteristics but none are identical.  

In an attempt to quantify the degree of variation between indi-

vidual houses, parameters were created to record the differen-

tiations observed. The elements that were the most visually vari-

able are recorded for each of the 100 houses, categorised under: 

roof type, dormer, detached or semi-detached, external finishes, 

boundary type, window typology and additional extensions. The 

following table and drawing illustrate the numerical output for the 

data collected from this inventory, enabling a direct comparison 

of the level of variation between the houses within these specifi-

cally selected fields. 

The most varied attribute is the roof typology; the most common-

ly seen roof only being associated with 33% of the houses. An 

informed assumption suggests the reasoning behind this is due 

to the specificity of construction of this particular element. While 

the bulk-purchased tiles and timber structure may be consistent 

throughout, it is the shape and size that differs. The actual con-

struction of the roof is something that would have been individu-

ally fabricated; it therefore creates no economical difference to 

build identical or diverse roofs throughout the scheme and also 

enables owner participation in the design. 

In contrast, the most common attribute between the houses was 

the window, with 78% of the properties sharing the same typol-

ogy. Dissimilar to the individual construction of the roof types, the 

window is a factory made item that benefits from lower-costs due 

to mass-production. The diversification of the size and shape of 

this element between the houses would therefore have had a 

negative and direct impact on the overall cost of construction 

throughout the scheme.
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With a slight majority, semi-detached houses are the 
most common in FKFB. The efficiency in both costs
and construction is a lot higher when you create two
houses from one bigger plot of land. There is less 
external building fabric within the construction and 
there are small economies of scale within the design.

ROOF TYPE 33% 

The roof typology is the most common variable within the FKFB, as 
it is the least common factor seen on the houses. There is little 
difference in the cost of varied style of roof and their ability to provide
internal space and keep the weather outside hardly varies. 

There is a very high ratio of houses 
with dormers. Without a dormer on
a pitched roof, there is a loss of an 
internal space within the loft. When 
the dormer is added to the houses, 
the internal footprint increases and 
there is an added bedroom. They
are cheap and easy to install on 
all of the roof options within the 
kommunale and therefore popular.

About half of the houses in the kommunale
have an extension. The value of being able 
to alter the footprint of a house has a strong
association with an owner and their home 
rather than a house in a social context. 

SEMI-DETACHED  57% 

PICKET FENCE 41%

The boundaries of the individual plots are 
an important element in the break down 
of the community city. The methods in 
which each house uses to physically define 
the barrier of one plot to the next are, in 
relation to the other elements, quite varied.
The picket fence is the most common due
to its’ obvious nature as a physical boundary 
between houses. In general this is used 
throughout the FKFB, but only 41% of the 
houses have this. 
 

WINDOW TYPE 78%

Windows are necessaties within architecture. 
The penetration of light into the internal spaces
is a vital instrument. The windows within the 
FKFB are very similar in style and size. The 
percentage of variation within the community
is very small. Windows are manufactured off
site, in factory based settings. and can therefore
be affected by quantity orders, mass production
and economies of scale. As of such, it is not
suprising that the windows within the FKFB 
are all of this type.   
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With a slight majority, semi-detached houses are the 
most common in FKFB. The efficiency in both costs
and construction is a lot higher when you create two
houses from one bigger plot of land. There is less 
external building fabric within the construction and 
there are small economies of scale within the design.

ROOF TYPE 33% 

The roof typology is the most common variable within the FKFB, as 
it is the least common factor seen on the houses. There is little 
difference in the cost of varied style of roof and their ability to provide
internal space and keep the weather outside hardly varies. 

There is a very high ratio of houses 
with dormers. Without a dormer on
a pitched roof, there is a loss of an 
internal space within the loft. When 
the dormer is added to the houses, 
the internal footprint increases and 
there is an added bedroom. They
are cheap and easy to install on 
all of the roof options within the 
kommunale and therefore popular.

About half of the houses in the kommunale
have an extension. The value of being able 
to alter the footprint of a house has a strong
association with an owner and their home 
rather than a house in a social context. 

SEMI-DETACHED  57% 

PICKET FENCE 41%

The boundaries of the individual plots are 
an important element in the break down 
of the community city. The methods in 
which each house uses to physically define 
the barrier of one plot to the next are, in 
relation to the other elements, quite varied.
The picket fence is the most common due
to its’ obvious nature as a physical boundary 
between houses. In general this is used 
throughout the FKFB, but only 41% of the 
houses have this. 
 

WINDOW TYPE 78%

Windows are necessaties within architecture. 
The penetration of light into the internal spaces
is a vital instrument. The windows within the 
FKFB are very similar in style and size. The 
percentage of variation within the community
is very small. Windows are manufactured off
site, in factory based settings. and can therefore
be affected by quantity orders, mass production
and economies of scale. As of such, it is not
suprising that the windows within the FKFB 
are all of this type.   
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PLOT AREA: [A + B + C + D]

A = 18 854 m2
B = 8949 m2
C = 13 574 m2
D = 3773 m2

PLOT AREA TOTAL = 45 150m2

PLAN; HIGHLIGHTING BUILDINGS AND PLOTS

DECONSTRUCTING THE PLAN DECONSTRUCTING THE TYPOLOGY

BUILT AREA: [Sum of houses]

AREA TOTAL = 9970m2
AREA PERCENTAGE = 22%

GARDEN AREA: [Total - sum of houses]
AREA PERCENTAGE = 78%

fig.9

LAND USE ALLOCATION

The housing scheme consists of vernacular, low-rise houses with 

individual front and back gardens. The ratio between external 

and internal land-use allocation leans towards a greater area of 

garden, both public and private. Fig.9 aims to highlight the two 

types of land-use within the scheme and enable easy compari-

son between them. Through the depicted calculations, within the 

diagram, there is an unequal split between the uses of area: land 

taken up by the houses is only 22% of the total area, compared 

with 78% of external garden space. 

FKFB, Copenhagen   fig.10 HGS, London   fig.11

When viewing this layout in aerial photographs, there appears 

to be a direct visual comparison between the detached houses 

of London’s Hampstead Garden Suburb and that of FKFB. The  

two aerial images are shown at similar scales to each other in 

figs.10-11 and illustrate shared visual similarities in the densities 
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of housing and the surrounding green space. Both locations are 

considered desirable areas for inhabiting within a city environ-

ment and it could be argued that this is due to the abundance 

of gardens and the predominate occurrence of family-sized, de-

tached dwellings.

WHAT CAN WE LEARN?

The direct and specific research of FKFB, as a case study, has 

highlighted two prominent strategic moments within the design 

that give the housing scheme an ongoing popularity. There is an 

importance placed upon the variation between the houses that 

enriches the visual appearance of the overall scheme, while en-

couraging the feeling of ownership and pride by each resident. 

The invaluable understanding of the basic need for choice and 

the opportunity for customization within the home is important to 

acknowledge in housing design in today’s culture.  

The second lesson must be taken from the successful and direct 

connection between the internal and external elements of the 

houses. Every resident has access to a back garden, a front 

door at street level and communal outside space within which to 

socialise. These appear to be fundamental components within 

FKFB that have since been neglected in modern public housing 

schemes within Britain and Denmark.

Extract from my research document on Copenhagen Housing (2013) 
This specific page highlights Frederiksberg Kommunale Funktionærers Boligforening 



32
9

44

3.2

H O U S I N G
S C H E M E S
Frederiksberg Kommunale 
Funktionærers Boligforening 
was designed in 1915-18 by 
the president of the Better Build-
ing  Association in Denmark. 
The idea and concept was to 
provide social and affordable 
housing for service men and 
women who worked as teach-
ers, nurses and firemen in a ru-
ral area of Copenhagnen. Now 
the scheme is in the suburbs 
of a small city but has the remi-
nisces of a village atmosphere.

The houses are all visually in-
dividual and different, while still 
being compliant with an overall 
schematic design. The varia-
tion is an aspect of the scheme 
that I found particularly interest-
ing which was confirmed when 
I met a woman who lived within 
the development who loved the 
design because of the subtle 
changes from one house to the 
next.
The vernacular houses all have 
gardens of similar sizes as well 
as communal areas for interac-
tive play and social activities.  

45
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LOW-RISE?

‘The modern city is a series of apartment buildings based on a more or less 

fixed building type, whose inhabitants have been enticed by comfort at the 

expense of direct contact with solid earth and fresh air.’ 13 

There is an economical and social difference between 1916, 

when FKFB was built, and today. There is still a need for family 

housing within cities, however we have much less space to build 

and there has been a deterioration of finances to support con-

struction. It is a valid assumption to suggest that a scheme with 

a similar density to FKFB, in Copenhagen’s current urban fabric, 

is inappropriate. The succession argument would therefore be 

for the production of a high-rise, high-density design, instead. 

fig.12  Amptill Estate Tower Blocks

In a documentary, from the 1980’s, Houses Fit For People, the 

overriding topic of discussion was on the position of modern ar-

chitecture within public housing. Within the documentary, UK’s 

traditional terrace housing was described as having a ‘richness 

of craftsmanship and quality’ with a ‘charm and warm comfort 

that is undeniable.’14 The praise continued suggesting that ‘they 

are good houses that serve the people, allow for neighbourliness 

and are on a human scale.’15 

 

The program explores the movement toward the production of 

high-rise developments that were initially accepted positively.  

‘Architects and planners alike considered them to be healthier 

than the Victorian working cottages, more comfortable then the 

estates of the 20s and more urbane than the makeshift archi-

tecture of the post-war years.’16 After residents began to inhabit 

these spaces, professionals started to question the quality and 

purpose of this typology. Norman Foster described this ap-

proach to mass-housing as inherently wrong. ‘Individuals are in-

dividuals. People cannot be typecast. The idea of mass housing 

and the image of mass housing is about a stereotype in to which 

everybody fits, on a large-scale production line.’17

There is an abundance of examples that suggest a direct link 

between the terms affordable and high-rise in terms of hous-

ing typologies. Subsequently, the low-rise family house has been 
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Louis Sauer, an American architect famed for his deliverance of 

designs and arguments against high-rise housing, in favour of 

low-rise, discusses the economic consequences of both typolo-

gies. He states that ‘Low-rise, high-density housing is a type that 

is unjustly underused, both in low-cost public housing and in 

free market housing. This is due mainly to a shortsighted prefer-

ence and an underlying economic misunderstanding that de-

velopment costs are lower for high-rise than for low-rise build-

ings’18 He suggests that through good design, low-rise housing 

can ‘achieve net residential land density greater than 50d.u./

acre, which is comparable to density levels that can be obtained 

through the use of well spaced, high-rise buildings.’19 His re-

search in this field strongly suggests that high-rise construction 

has no financial or spatial benefits, in low-cost housing schemes, 

when compared to low-rise. 

THE COST DEBATE

predominantly thought of as a more expensive typology to con-

struct, buy and rent. High-rise is often referred to as the most 

cost-efficient construction and it is believed that due to this low 

cost that it is also the cheapest form of housing to inhabit. How-

ever, there are arguments to suggest that not only can low-rise 

design produce densities close to that of the high-rise typology - 

reducing finances to a comparable figure - but that they are also 

superior environments to live in.

Peter Barber is a contemporary and award-winning British archi-

tect who is known to favour low-rise housing schemes over high-

rise. During a conversation with Barber [12.02.14] he outlined 

arguments that support the application of low-rise, high-density 

building within urban housing schemes in Britain. We consid-

ered the difference between a low-rise scheme’s circulation re-

quirements and that of high-rise in terms of financial costs; in a 

housing development where the flats occupy five floors or more, 

the circulation and services form between 15-20% of the overall 

area. This area cannot be allocated as inhabitable living space 

and therefore has no financial worth to the developer. Further-

more, these spaces can become under-used and treated with 

contempt due to the lack of direct ownership by an individual 

resident. This level of servicing is not required within a build-

ing with fewer floors and he suggests that it therefore becomes 

economically and socially viable to opt for low-rise construction 

instead. If it is possible to achieve similar finances in low-rise and 

high-rise housing, the quality of inhabiting the different typolo-

gies should be directly compared.

HOMOGENEITY + THE STREET

The exploration into FKFB revealed the importance of a high 

percentage ratio of exterior to interior space and the direct con-

nection between them. Sauer has undertaken research, stating 
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that ‘recent studies show quite clearly that there is a widespread 

demand for housing that has a direct contact with the ground, 

with nature and provides for highly personalized interiors and 

spaces.’20 Barber also discusses this in an essay which focuses 

on the purpose of the street in both the scale of a housing de-

velopment and a city. He states that ‘streets work: they are inge-

nious and effective means of organizing public spaces. They are 

essential to the social life of cities’21 His writings suggest that the 

decline of the terrace house, aligning itself along a street - along-

side the emergence of high-rise estates, that are disconnected 

with the ground - have had a negative impact on social interac-

tion between neighbours and have caused Britain to look upon 

high-rise developments in an unfavorable manner. There is also 

a long-term economic argument that takes into consideration not 

just the initial build-costs but the anti-social implications relating 

to petty crime, welfare and subsequent health and maintenance 

costs associated to this.  

In FKFB, great importance was put upon the visual differentiation 

between individual houses. Sauer discusses the apparent loss 

of this variation between neighbouring homes in modern high-

rise flats. He suggests that due to an increase in the construc-

tion of these schemes and a decrease in low-rise housing there 

has been a slow decline in the ability to offer inhabitants a clear 

disconnection between their homes, thus reducing opportunities 

for individuality and purpose. He further suggests that because 

of this phenomenon, ‘there is a demand for residences that can-

not be satisfied by identical apartments stacked atop the other’22

LOW-RISE

The debate between low-rise and high-rise housing typologies 

has been prevalent since the late 20th century when architects 

moved away from the production of terrace houses and began 

constructing public high-rises. Research by Sauer and Barber 

suggest that the assumption that low-rise is more expensive than 

high-rise is naive and untrue. Low-rise has been proven to pro-

duce a higher quality of living standards at a comparable cost 

and density level to high-rise. Given this, it becomes an appro-

priate argument to propose a low-rise affordable housing devel-

opment within a modern-day urban environment.
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UK PLANNING + THE EXTENSION INDUSTRY 

Incremental construction is commonplace in developing coun-

tries where there is huge financial strain in the build process of 

housing as well as a necessity for the rapid production of homes. 

It is utilised as a solution to compensate for the lack of immediate 

funding available in early stages of construction and it prevents 

a scenario from occurring where residents are financially limited 

to a property too small for their household. Incremental construc-

tion allows for the opportunity to expand as and when money 

and/or materials become available and averts the necessity to 

move which can be costly in terms of finances and time. 

Although incremental construction is rare within the UK, it does 

exist in the form of the manufacturing of extensions. This less 

apparent approach to incremental housing is prevalent in the UK 

today. Traditional terrace houses are often adapted to the needs 

of a modern family with extensions to the rear and side of the 

house, as well as dormer and loft developments. It is utilised as 

DEFINITION

Incremental Housing: Housing built by a slow step-by-step pro-

cess whereby building components are added or altered by 

owner-builders as money, time, or materials become available.23

a technique to differentiate one’s house in relation to one’s, near 

identical, neighbours and prevents the need to move. 

fig.13 

Recently the UK government has relaxed planning laws re-

garding the extension of domestic terrace and semi-detached 

properties in order to encourage homeowners to build instead 

of relocate. The diagram in fig.13 accompanied a BBC’s article 

that states ‘the new Permitted Development Rights would make 

it easier to install conservatories and loft extensions without go-

ing through weeks of planning bureaucracy.’24 Before, the ho-

meowner would have to apply for planning permission for an 
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extension of this size, which takes time as local authorities have 

to respond and neighbours have the opportunity to object. The 

maximum possible dimensions for a rear extension, lawfully per-

mitted without official planning permission, has doubled. This re-

laxation encourages building on a small-scale, but its has been 

suggested that ‘conservatories are not an economic plan’25. 

They acknowledge it decreases demand for larger houses, as 

the public can extend their current homes, however it does not 

affect the growing demand for new houses in general.

ELEMENTAL

As previously discussed, there exists a problematic scenario 

within Western Europe. These cities have higher populations 

than ever before, causing a high-level of demand coupled with a 

low-level of supply of affordable homes due to governments’ cur-

rent economic limitations. It is now customary to hear of young 

professionals or a young family unable to purchase a suitable 

property for their needs, in relation to the size of the house, its 

location, or both.  

Elemental is a Chilean collaborative company between architects, 

a university and an oil company. Architects Alejandro Aravena 

and Andres Lacobelli founded the initiative to actively respond 

to local issues surrounding social housing. While the economic 

situation and the social framework may differ from Denmark and 

the UK, the concerns they are addressing are equivalently rel-

evant.  In their self-titled book, which aims to publish their work 

systematically, they discuss issues surrounding the lack of avail-

able affordable housing within prime city locations. ‘Public poli-

cies and real estate markets have developed two strategies to 

deal with the scarcity of means: to reduce and to displace. When 

there is not enough money, housing solutions tend to be built 

where land costs close to nothing, in under-served peripheries, 

marginalized from the opportunities that cities concentrate. On 

the other hand, scarcity of means reduces the size of the hous-

ing unit’26. London is facing similar issues, where local workers 

are priced out of properties within the city itself.

In Britain there are currently three options to address this; pri-

vately rent in an area that suits the household’s working commit-

ments, purchase a smaller property within a desirable location 

or move to the suburbs where a suitably sized house is afford-

able but the commute to work becomes long or impractical. Ele-

mental suggest that they have ‘replaced logic with a principle of 

synthesis’27 to combat these issues. Instead of building a small 

house in a desirable location, they suggest initially you only build 

half a house, with the intention to complete the remainder when 

funding becomes available. 
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Elemental have undertaken numerous developments where they 

attempt to translate academic theory into practical and success-

ful housing projects. Figs.14-15 showcase one of these projects; 

Elemental Lo Espejo. The left-hand side of the figures show the 

scheme in 2007, completed and handed over to the families. 

The right hand images show how, overtime, the residents had 

begun to personalise and expand their properties to suit their 

needs, within their financial budgets. The parts initially built were 

constructed using masonry and reinforced concrete columns 

and intermediate slabs. The houses were connected by an en-

vironmentally protective steel roof that created courtyard voids 

in which the residents could choose to build into at a later time. 

Both residents and professionals consider the housing scheme 

in Santiago successful. The construction technique has enabled 

families to live in an area of the city in which they would have not 

been able to afford a suitably sized property.

fig.14 +15 

SITE + SERVICES

The ideology of providing basic elements of a house in order to 

encourage time-lapsed construction is not unfamiliar within the 

industry. Site + Services [s+s] programs that operated in devel-

oping countries from the 1970’s were the original format of incre-



63fig.16 

mental housing. ‘Conceptually the S&S movement sought to mi-

nimise the public costs and subsidies required by conventional 

social housing programs by providing only those components 

that individual households could not easily procure for them-

selves - land, infrastructure and services.’28 There were varied 

responses to the intensity of elements provided by the govern-

ment or developer; ranging from a connection point to running 

water and electricity, to something as substantial as a permanent 

structural framework. 

This method of constructing housing has proven successful over 

time. Fig.16 references a case study within a proposal for the 

revival of these schemes in areas where slums represent a large 

majority of housing typologies. It shows three photographs taken 

at specific points along the lifetime of the project: when it was 

first built, a year later after residents had started to build upon 

the cores and 33 years after the construction to show the com-

plete transformation. 

 

The technique endorsed by the S+S schemes is one that ap-

pears to be rewarding for both the inhabitants and the govern-

ment. It is credible to think that, within London and Copenhagen, 

there is a possibility for contemporary S+S developments to pro-

vide low income earners the ability to live in good quality homes 

within a desirable city location due to a ‘framework of planning 

interventions that boost the supply of housing’29.  



64 65

Next 21 is a Japanese experimental housing scheme that utilis-

es a type of incremental building that the architects explain as 

a ‘two-step housing structure that the tenants filled. A support 

and in-fill system’30. They provided the structural skeleton for 

the residents to choose the in-fill and cladding afterward. This 

development principally focused on the flexibility of the space, 

both for the inhabitants and for future technological advances. 

By separating the servicing elements from the habitable spaces, 

both can be easily changed and adapted. The concept of flex-

ible housing in this incremental framework is often discussed 

in relation to the production of affordable homes. In a 2007 ar-

ticle in The Journal of the American Planning Association, Howe 

makes the case for the need to build homes with this concept 

at the forefront of inspiration. She suggests ‘one way of easing 

the shortage of affordable housing is to design new and reha-

bilitated single family residences so that accessory apartments 

are easily and cost-effectively created or removed.’31, increasing 

access to home-ownership and allowing for specific expansion 

and changes that reflect the residents’ needs at particular times.

THE CORE

provision only includes a plot and a basic structure containing 

elements of a house that are, firstly, imperative to a good stan-

dard of living and, secondly, more difficult to add on after initial 

construction. 

Aravena and Andres discuss the importance in the precision of 

dividing the components of the house between those that are 

built and those that are left for the residents to add on within their 

own time scale. ‘The first half should consider all the elements 

and operations that will be difficult for the family to deal with. That 

difficult half generally includes structural partition walls and fire-

walls, kitchen, bathroom, stairs, and roof.’32 The primary aim of 

the construction of a core, which can be incrementally added to, 

is to provide a structural base with functioning water and heating 

connections. 

My initial propositional development is diagrammatically illustrat-

ed in fig.17. The design has two distinct elements: 1] a structural 

concrete hold, containing a kitchen, bathroom and large open-

ings in which prospective components can be connected and 

2] a timber staircase that provides access to the two floors. The 

use of concrete as the principal material is due to the structural 

qualities it possesses; concrete walls can be thickened to pro-

vide structural strength in anticipation of incremental building.
S+S schemes of the 1970’s highlight a contemporary opportu-

nity to provide an alternative provision for new homes. Instead 

of delivering a completed three bedroom family house, the initial 
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bathroom
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fig.17

Fig.18 depicts a later study into the strategic design of the core. 

The second illustration positions the individual ‘rooms’ within the 

building: there is a utility area, kitchen, stair unit, bathroom, plant/

service room and small garden area. The bathroom, kitchen and 

utility areas are placed within an L-shaped element, with the third 

drawing describing the benefits of these components being po-

sitioned together, creating a vertical servicing unit.  The concrete 

hull of the house holds the service plant and is directly connect-

ed to the brick section. There is physical circulation between this 

area and the kitchen, bathroom and garden spaces through the 

distribution of thermally conducted water, as a source of heat 

energy.

fig.18
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A HISTORY

‘The prefabricated house is architecture’s biggest challenge’33

Prefabrication is a term used to describe the off-site (and there-

fore usually factory-based) construction of building elements 

that are easily assembled in-situ. Although this principle has 

been utilised in the construction of domestic architecture since 

the 1600’s, the acknowledgement of the concept of the prefabri-

cated house within architectural design was only apparent dur-

ing the modernist movement when architects strove to bring ar-

chitecture to the masses. 

The notion of the prefabricated house is a well-recognised the-

ory in architectural research. Le Corbusier proposed one of the 

first architecturally designed prefabricated homes, the Dom-Ino 

House, in 1914 [fig19]. The concept comprised three mass-

produced concrete floor slabs that culminate the structure of a 

house that was in-filled with standardised windows and doors 

to produce a cost-effective and flexible home. Many architects 

succeeded this, presenting their own proposals: Gropius and 

Wachsmann [fig.20], Buckmisnter Fuller [fig.21] and Richard 

Rogers [fig.22] are a few whose designs are still often discussed 

today due to their innovative concepts. 

Although these designs are respected for their contribution in 

theoretical advances, the proposals did not succeed in the prac-

ticalities of producing affordable homes through prefabricated 

construction. In The Prefabricated Home, Colin Davies states 

that ‘the awful truth is that as industrial products these houses 

fig.19 Dom-Ino House

fig.20 The Packaged House fig.21 Dymaxion House fig.22 Zip-Up House



72 73

were all either failures or non-starters. One thing you can’t learn 

from them, except in a negative sense, is how to make cheap, 

practical houses that ordinary people want to buy or rent.’34 

The prefabricated house has developed since these proposals 

both within the field of architecture and outside.  ‘The mass-pro-

duced house was, and is, a perfectly feasible concept, espe-

cially in a time of housing crisis’35 and it therefore seems fitting 

to discuss the appropriateness of this construction technique in 

relation to Europe’s current housing market. 

DANES + PREFAB

Scandinavian countries have become renowned for their skills 

in designing prefabricated and flat-pack products. The Swedish 

company IKEA is an example of their global success within this 

field, with outlets across Europe, North America, the Middle East, 

Asia Pacific and the Caribbean. Although Scandinavia is just as 

well known for their pre-fabricated timber houses as they are for 

their products, Denmark’s specific connection with the building 

tradition is less apparent. Two of Denmark’s most renowned 20th 

century architects, Jan Utzon and Arne Jacobsen, proposed 

prefabricated housing designs that focused on the possibility of 

interchangeable elements and living flexibility in 1969 and 1970 

respectively. Utzon’s sectional housing system, ‘Espansiva’, is 

a well-documented prefabricated and incremental scheme. The 

system was designed to offer the individual client complete free-

dom of choice in the initial stages of construction as well during 

extensions or alterations throughout the lifespan of the house. 

The system was restricted and inevitably produced a uniform 

housing complex while enabling individuality between each 

home, as ‘the prefabricated components could be combined to 

produce all needed space sizes in single-story one-family hous-

es.’36. 

fig.23
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In later years the English movement high-tech saw a design evo-

lution where building services were removed from the inside of 

structures and placed on the outside. Fig.24 is an image high-

lighting the bathroom pods and stairs on the exterior of Richard 

Rogers’ Lloyds of London. This is important in relation to Den-

mark, as the prefabricated pods themselves ‘are often imported 

from continental Europe, Denmark being a particular centre of 

pod expertise’37. Denmark may not have the most prolific con-

nection with prefabricated housing, but there is definitely a strong 

association with the construction technique and design ethos. 

fig.24

Today, young architects in Denmark are showing increasing in-

terest in the development of the prefabricated home as a stan-

dardised, well designed housing solution for the masses. Well 

known Danish architects such as CEBRA, B.I.G and ONV have 

drawn prefabricated houses with the prevailing ethos of ‘wood-

en construction 2D elements that are produced in a factory and 

quickly assembled on the building site’38. These houses have 

started to gain acknowledgement and credit throughout the 

country and companies have started to combine them succinct-

ly into a catalogue-like database. 

THE PATTERN BOOK + THE IDEAL HOUSE

The pattern book has played a large part in the production of 

American and European house design for centuries. The Danish 

association, Bedre Byggeskik [chapter 2], performed as a pat-

tern book for housing within Denmark’s rural areas throughout 

the first half of the 20th century. ‘They designed blueprints for 

farmhouses, schools, tenements buildings - and they gave them 

away for free’39. The general public was able to request the con-

struction drawings of an illustrated design from the published 

selection and instruct a local contractor to build the house for 

them. ‘The pattern book was seen as the means of bringing ar-
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chitecture to the masses’40 by increasing the amount of people 

who had access to quality design. This type of pattern book, 

however, did not employ prefabrication technology. The desire 

to use traditional Danish materials such as masonry meant there 

was no obvious connection between prefabrication and possible 

construction techniques. The architects, instead, entrusted ba-

sic designs to outsourced and disassociated building compa-

nies that would interpret drawings and build with the materials 

and skill set available to them. 

At a similar time to this, mail order catalogues were proving a 

popular design method in American new-build houses. ‘After the 

almost universal adoption of the balloon frame method of tim-

ber construction and pattern book designs, the next logical step 

was to send the customer not just the plans for a house but all 

the material and components necessary to build it.’41 The most 

widely known of these catalogues is The Sears Roebuck: fig.25 

is an example page from the 1936 edition of the catalogue. The 

design illustrated is a 6 bed, 1 bath ‘Americanized English style’ 

detached house. The advert comprises a large drawing of the 

external perspective, a floor plan including internal dimensions, 

written descriptions of both the individual spaces and the overall 

character as well as their infamous phrases ‘Already cut and fit-

ted’ and ‘modern home’.

fig.25
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‘A Sears Roebuck house kit was essentially a big bundle of tim-

ber, pre-cut and letter-keyed to framing plans’42, delivered to site 

by train where it could be assembled from two-dimensional ele-

ments into a three-dimensional home. Sears ‘claimed that buying 

a house in kit form saved about 40 percent of labour costs and 

resulted in higher-quality construction owing to the improved ac-

curacy of machine-cut timber.’43 This construction technique not 

only creates the possibilities of providing cheaper and affordable 

housing, but also the opportunity to use less-skilled labour. The 

resultant factor of utilising pattern book designs or mail order 

catalogues enabled homeowners to feel responsibility toward 

the appearance of their dwelling and also created differentiation 

between rural properties but within a controlled system.  

‘In the US, Scandinavia and Japan, self-build is normal’44. In 

Denmark, Sweden and Norway there is a traditional concept of 

the ‘ideal home’ as a rural timber-frame house. Over time, these 

dream homes have become more accessible to the masses due 

to the development of prefabrication and architectural pattern 

books. Caaza, a Danish company, state that their ‘timber frame 

houses are sectional prefabricated buildings or houses that con-

sist of multiple modules or sections which are manufactured in a 

remote location and then delivered to their intended site of use.’45

Both the Sears Roebuck and Caaza designs are based upon the 

understanding that the homeowner has the totality of funds avail-

able at the beginning of the process in order to purchase the 

whole house design and the materials. This practice is not one 

that lends itself to incremental construction due to the imperative 

use of economies of scale in the prefabrication, mass produc-

tion and shipping costs involved. They are fundamentally ideal 

homes that can be personalised to the exacting desires of the 

middle-earning customers for much lower costs than normally 

expected. 

The level of efficiency within these methods, however, does 

drastically lower the cost of fabrication and assembly processes 

once on-site. Is it possible to merge these developments in pat-

tern book design and prefabricated manufacturing with the pro-

fig.26
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cesses involved in incremental construction in order to propose 

a new concept of desirable affordable housing for the mass pub-

lic?

MASS CUSTOMIZATION + INTERCHANGEABILITY

Prefabrication does not necessarily insinuate the manufactur-

ing process of mass-production, although the two systems are 

often coupled together as fabrication and construction meth-

ods. Henry Ford created his first assembly line for car manu-

facturing in The Ford Factory in 1913. ‘The basic assumption 

of mass-production had been that it was necessary to produce 

large numbers of identical products in order to justify investment 

in dedicated production lines’46. However, Ford’s revolutionary 

changes to the factory assembly line meant that the principle 

of interchangeability within this environment was possible. The 

most important innovation, which enabled this revolution was the 

introduction of an unprecedented level of dimensional accuracy 

in the production of each element. ‘Ford saw that if components 

could be made to an accurate standard gauge, they could be 

produced in quantity in the sure knowledge that they would fit 

any car.’47 The invention of this process, alongside the economi-

cally developed theories in mass-production, enabled Ford to 

produce interchangeable components in large quantities and for 

low costs. 

This change in the accuracy of the assembly line meant that cars 

did not have to be identical and that there was an option to cus-

tomise orders, individually. The principle of interchangeability 

developed throughout the manufacturing history of a few prod-

ucts however in ‘car production, the interchangeability of parts 

meant the interchangeability of identical parts.’48  Elements were 

interchangeable only with components that performed the exact 

same job as them, not with elements that had different functions. 

fig.27
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Within Gropius’ 1910 memorandum he discussed the future sce-

narios for the production of houses at an industrial scale. He 

proposed worries and expectations for the development of the 

design and construction of this emerging housing typology. Al-

though an early document, Gropius made statements that are still 

valid to today’s requirements of mass-produced housing. One of 

his most pivotal suggestions was the notion of repeating factory-

made individual parts and delivering them to unknown sites with 

numerous spatial possibilities for assembly. In The Prefabricated 

Home, Davies suggests that what Gropius is proposing ‘is not 

a single house type, or even a family of standard types, but a 

system of components that can be combined in different ways to 

meet the special requirements of individual customers.’49  

Gropius’ pre-empted theories of mass-produced architecture 

were realised in England during the 1960’s. A desire developed 

to produce a range of low-cost building elements that were non-

identical and interchangeable and, unlike Ford’s, performed dif-

fering functions. The movement was called modular coordination 

and the architecture it manufactured was prefabricated modular 

designs of schools and houses. 

The limitations of mass-produced housing were seen in the de-

sire to create varying elements with specific roles that need not 

necessarily be repeated in the masses. In the 1950’s a produc-

tion engineer for Toyota, Taiichi Ohno, devised a new concept: 
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lean-production, that would question Ford’s ideologies on mass-

production. The aspiration was to reduce costs through the re-

duction of waste, both in terms of the materials used and the time 

and effort taken to fulfill the manufacturing, Ohno’s ‘ideal factory 

would be one that would respond to specific demand’50 instead 

of fabricating products en-masse in anticipation of supply. 

This advancement in industrialized architectural production fa-

cilitates the possibilities of fabricating interchangeable building 

elements that are non-identical and can perform different func-

tions. ‘Flexible, responsive manufacturing on a relatively small 

scale suddenly seems eminently applicable to the production 

both of building components and of whole buildings.’51   Figs.28-

29 illustrate a selection of spatial and design implications of in-

terchangeability between housing elements of varying functions 

within a property to suit families’ needs. The movement away 

from producing in mass and toward supplying in relation to de-

mand provides credibility for incremental, prefabricated and 

low-cost construction to merge and become a new form of af-

fordable housing. 

fig.29
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Conservatories are the leading form of incremental prefabricat-

ed housing within the UK. Fig.31 illustrates conservatory options 

from a UK website, where the designs are extensions to the un-

known, available to buy, completed and prefabricated without 

reflection on the building to which it will attach. Elemental was 

the other principal example of incremental construction [chapter 

5]. Similarly to the UK’s extension industry, the occupants of El-

A CLOSED SYSTEM?

Most existing incremental, prefabricated housing is based upon 

an open system, referring to a free market interaction between 

the origins and authorship of the building elements. There is lim-

ited control over the design and development of the houses after 

the initial core has been constructed and occupants are able 

to source their additional elements from an unrestricted pool of 

design. 

fig.31

emental’s schemes have the opportunity to realise the extension 

of their home with freedom of choice within an open system. 

These examples prove the possibility of success within prefab-

ricated, incremental housing schemes, however they do not ex-

ist within a closed system. Previously, I referred to Utzon’s 1969 

housing scheme ‘Espansiva’. The proposed design was a selec-

tion of prefabricated and flexible dwellings that suggest qualities 

of incremental construction. The scheme could be described 

as a closed system as the incremental components, that were 

both attachable and removable, were confined to a catalogue 

designed by Utzon, specifically for the scheme. The develop-

ment has proven popular and although the concept hasn’t been 

repeated, it is fair to regard this example of incremental housing 

scheme, operating within a closed system, as a success.

In The Prefabricated Home, Davies briefly refers to this notion of 

open and closed systems in the evolution of interchangeability 

within architectural models. In reference to closed incremental 

architectural systems, he suggests that ‘in order to make such a 

system work, the components - walls, ceilings, doors, windows 

- must all fit together fairly accurately for some kind of dimen-

sional coordination.’52 This suggests that if this form of housing 

construction and design is to be adopted, there needs to be 

a movement away from traditional English and Danish masonry 
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building techniques, where human error restricts the level of di-

mensional coordination, toward materials that can benefit from 

increased accuracy within the evolution of computer aided de-

sign and manufacturing.

CNC TECHNOLOGY

CAD - Computer Aided Design

CAD is a common phenomenon within architecture as a tech-

nique to design buildings and to produce data for clients and 

contractors. The digitalized production of these designs ensure 

a high level of accuracy, dimensionally and spatially. 

CAM - Computer Aided Machinery 

CAM is the progressive outcome from the increased popularity 

of CAD. Data is transmitted to associated machinery, formu-

lated into a set of commands and translated to perform tasks 

that subsequently produce directly related physical elements.

CNC - Computer Numerical Control

One of the specific typologies of these machines is a CNC-

router. Files from computer-based programs are inputted into 

the CNC that extracts data and interprets it into a command 

to produce movements and cuts. A CNC-router interprets data 

into two dimensional cutting instructions, creating accurate and  

specific movements without restrictions experienced within 

manual machinery. Below are photographs of a typical CNC 

machine that show how the router cuts sheet material. 

figs. 32+33

This progression in CAD-CAM enables the rapid production 

of accurately cut timber sheets, manufactured into two-dimen-

sional panels that can subsequently be assembled together 

to form prefabricated three-dimensional housing components. 

Prefabrication of architecturally designed spaces becomes 

easy, quick and simple to produce and it becomes evident that 

‘a computer controlled machine can make a hundred different 

components in almost the same time as it takes to make a hun-

dred identical ones.’53. This further suggests that there are no 

longer restrictions within the economics of traditional mass-pro-

duction, limiting the level of interchangeability between parts 

with differing functions. Similarly to Ohno’s reasoning behind 
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the manifestation of lean-production, CAM enables mass-pro-

duction and custom-built manufacturing to successfully occur 

simultaneously without unnecessary waste due to the ability to 

compute supply from direct and specific demand.  

The core - a structurally important service element of the house, 

formed from concrete and built during the initial stages of in-

cremental construction to support plug-in components that are 

progressively added - was discussed in chapter 5 . In my pro-

posal, these elements would benefit from timber-constructed 

prefabrication due to the ability this creates to produce varied 

interchangeable components within a fast, efficient and low-cost 

manufacturing process. Although not the predominant typology 

within Denmark’s housing market, timber-construction has been 

widely used and would therefore not seem unusual within the 

building fabric. Furthermore, the evolving possibilities of this 

construction, within CAD-CAM, also gives strength to the argu-

ment for the application of timber-construction for the incremen-

tal plug-in elements within my proposed design.

Figs.34-35 illustrate the possibilities of this proposal. In the first 

image, diagrams depict possible residential spaces that can be 

incrementally attached to the core: the kid’s room, the hygge 

space and the master-bedroom. The components, constructed 

from flat timber panels cut on a CNC-router, are lightweight and 

easily attachable to the existing core. Within fig.35 the ‘hygge’ 
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CHOOSE PLUG-IN + CUTTING FILES MATERIAL - PLYWOOD CNC MACHINE CUT PLYWOOD CUT PIECES OF PLY STRUCTURE

fig.35

space is specifically used to explain the manufacturing method 

further. The occupant chooses a design from a closed-system 

database, which is processed into a series of cutting sheets to 

be sent to the CNC-router. The resident can easily assemble 

these accurately and quickly cut, individual and low-cost, flat 

components to form the desired three-dimensional plug-in spac-

es that can be added, incrementally

THE EXISTING HOUSES

The use of this technology alongside the evolving manufactur-

ing benefits of CAD-CAM, in the current construction of houses 

within Denmark and the UK, is increasing. In Copenhagen, a 

young architecture practice, 1:1 Arkitektur, have designed and 

fabricated a house using the methods discussed in the previ-

ous paragraphs. ‘Constructed entirely out of wood, the printed 

house demonstrates a sustainable, quick and affordable alterna-

tive to conventional building that minimizes waste and simplifies 

the building process’54. Talking about their first CNC-cut house 

they state that it ‘integrates the concept, design, production and 

assembly in one. A coherent, transparent and optimized con-

struction process that ensures a sustainable building with archi-

tectural quality at a competitive price.’55
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The Printed house is photographed completed and in assembly 

stages within figures 36-37. The house exists as a successful 

precedent for the theories and proposals suggested within this 

thesis. Although the manufacturing utilises similar techniques, 

materials and ethos discussed throughout, the house is not in-

tended to be constructed in incremental stages; it is designed to 

be built as a complete home, void of the opportunity for extend-

ing or adapting, ready for inhabitation by an occupant who has 

the total funds in one installment. 

In the UK, a team of designers and architects have invented a 

community based open-source system, WikiHouse; ‘The aim is 

to make it possible for everyone to share, download, adapt and 

‘print’ their own houses which are low-cost, high-performance 

and suited to their needs, which they can quickly assemble with-

out the need for conventional construction skills’56. This system 

has been developed to primarily aid the development of housing 

fig.36

in extremely economically deprived areas of the world, but it also 

exists as a suggestion for change and development in the way 

in which we build and design future affordable housing for the 

masses. Unlike The Printed House in Denmark, The occupants 

of WikiHouse have the possibility to exploit some of the benefits 

associated with incremental construction. 

Fig.38 illustrates the steps involved in the design, fabrication, 

construction and fit-out stages of WikiHouse. The homeowner 

chooses a design from an online, open-source database (1) that 

provides associated cutting sheets (2). Once these have been 

fig.37
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downloaded, the timber sheets are cut locally on a CNC-router 

(3), ready for assembly (4-7). Once this structure is completed 

and manufactured from the cut timber sheets, the homeowner 

attaches external cladding and services that are suitable and 

available specifically to the area in which the house is construct-

ed (8,9). 

fig.38

allow for the development and freedom to change the design 

through the needs and opportunities available to each individual 

resident. 

Both The Printed House and WikiHouse provide precedent for 

the development of affordable housing using the techniques as-

sociated with CNC-routed flat-pack and kit-houses. The Printed 

House has a poignant association as an exemplar due to the 

Danish location of both the design and construction process. 

The successful acceptance of this typology suggests the possi-

bility for this technology to become widely accepted in the future 

of Copenhagen’s housing market. Fig.39 illustrates the design 

and manufacturing outcome of this ideology: a core alongside 

the occupants’ choice of CNC-cut, incrementally added, plug-in 

spaces.

THE ROLE OF THE FACTORY

The evolution of the prefabricated house occurred after the Sec-

ond World War when the UK was building housing on an indus-

trial scale, with extremely limited amounts of money, in order to 

provide affordable housing for returning soldiers. This historical 

situation led directly to the development of large factories where 

housing elements were mass-produced and assembled in order 

Although the design of WikiHouse is not strictly incremental - it 

provides the manufacturing packages for the construction of a 

finished housing unit and it does not suggest the provision of 

adding components of housing onto a housing core - it does 
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for completed housing units to be shipped out to their individual 

sites. Fig.40 demonstrates the process of such an assembly line. 

The women in the photograph are installing windows into prefab-

ricated wall panels inside a large, rural factory in Britain.   

Fig.41 illustrates a contemporary interpretation of prefabricated 

and factory-based housing construction. American firm, Mat-

tamy Homes, construct not just elements of houses in factories, 

but the whole building itself. They have an assembly line, which 

produces an entire house, ready to be carefully loaded onto a 

lorry and driven to the desired location for easy installation. The 

role of the factory in both of these situations, and arguably in the 

majority of factory-based building, has been to provide an indoor 

environment in which to mass-produce elements or entireties of 

houses. These factories are large due to the economic necessity 

to produce homes en masse and are often located in rural areas 

in order to lower the fixed costs of renting such large spaces.

Until recently, there was a logical explanation for factories to be 

remote from specific building sites. The size and the flexibility in 

their production output had rendered them immobile and per-

manent. Since the development and increasing popularity of 

computer-integrated-manufacturing however, the limiting quali-

ties associated with prefabrication factories have been altered. 

Facit Homes are a British architectural company providing a new 

concept in the construction of houses and in turn question the 

fig.40

fig.41
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fig.42

fig.43

traditional role of the factory. They state that  ‘avoiding the com-

plex logistics and expense of a large factory, the D-PROCESS is 

based on site within a compact mobile production facility, which 

we call our ‘MPF’. It is here, on site, that the D-PROCESS trans-

forms 3D digital components into your home’s exact physical 

components, quickly and with incredible precision. Components 

are produced on demand, as required, keeping costs down and 

eradicating lead times.’57 

Fig.42 depicts their compact factory on site, situated in a ship-

ping container and comprising of a CNC router, computer and 

the related services required to run both machines. There is a 

drastic difference between the factories previously analysed and 

the ones which Facit Homes implements. The reduction in size is 

due to the possibility to move away from mass-producing large 

housing elements and toward the development of the lean-pro-

duced compact components. Fig.43 demonstrates an example 

of a Facit Home and the assembly of the house from these small-

er, individual components into wall, floor and roof elements. 

The evolution of the role of the factory has directly reduced con-

struction costs and waste in the manufacturing of elements, due 

to arguments within the principles of lean-production. The com-

ponents are fabricated on site, as and when they are required, 

with such precision due to the technical abilities presented in 

the modular coordination of the project. There are no extortion-
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ate costs related to large factories and transportation of large 

building components. The elements are also physically smaller 

than their mass-produced counterparts, reducing the amount of 

high-tech and expensive machinery involved in the assembly 

process. Fig.43 demonstrates the ease with which two people 

are able to lift and fit each element. There is also an unprec-

edented reduction in the time-scale of the construction process 

and there are no time delays due to problems with deliveries or 

manufacturing as there is an ability to respond specifically to 

subcontractors’ schedules. 

The transformation of the factory into a site-based construction 

tool has proven extremely beneficial to the manufacturing of 

prefabricated homes as an entire, finished building. However, 

the references in this chapter have not incorporated the notion 

of incremental construction into this technique. If this adapta-

tion of the factory, into a small, flexible, on-site construction ele-

ment could evolve further into a more permanent feature within 

a housing scheme, the inclusion of incremental building into this 

fabricating process could be plausible. 

Incremental construction is an on-going and unpredictable 

method of building. It would therefore be beneficial for the oc-

cupants within my proposal, both financially and in terms of con-

venience, to have constant access to a method of producing the 

plug-in components. The size of the factory needed to produce 
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these compact elements would be relatively small and therefore 

appropriate as a permanent fixture within the housing develop-

ment. Fig.44 depicts a sectional view of the scheme, illustrating 

the positioning of the factory within the proposed housing de-

velopment. This location enables residents to manufacture their 

desired plug-in space whenever they need, with little or no costs 

attached. There would be no delivery, no contractor, no design 

and no manufacturer needed in order to produce each plug-in at 

any point in the life-span of the house. 

If the lessons learnt from incremental building, prefabrication, 

mass-customization and the notion of a permanent small factory 

could be amalgamated, it could lead to the production of afford-

able homes, built in great quantities while retaining qualities of 

craft and individuality seen in one-off homes, as well as meeting 

the requirements of spatial dimensions within popular urban lo-

cations.
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The UK’s housing crisis is a prevalent and serious issue and this 

thesis addresses the specific problem of a lack of affordable 

housing within desirable locations. Analysis of Denmark’s 20th 

century architectural association, Bedre Byggeskik, and of one 

of their successful, public housing schemes, FKFB, lead to the 

identification of two predominate factors in which current British 

and Danish affordable housing should acknowledge: the impor-

tance of variation between individual homes and the percentage 

ratio of internal and, directly accessible, external space. Explo-

ration of specific and appropriate housing typologies, construc-

tion techniques and fabrication methods informed a speculative 

proposal of affordable housing within Copenhagen. 

Through the analysis of current architects’ research, persuasive 

arguments became apparent, suggesting low-rise typologies, in 

comparison to high-rise, are economically comparable and are 

superior environments in which to live. Barber and Sauer argue 

that it’s possible to achieve similar densities within low-rise de-

velopments while also benefiting from direct relationships with 

exterior spaces and the existing city infrastructure. 

Britain is experiencing an increasing amount of homeowners 

who are unable to afford houses of appropriate size, location or 

both. 1970’s S+S schemes and Elemental’s incremental hous-

ing developments performed as influential precedents for the 

development of a conceptual construction technique for afford-

able housing within modern-day Copenhagen. The proposal of 

a structural core, built to provide essential services at the initial 

stages of construction, enables homeowners to afford a property 

within a desirable location due to low start-costs. Residents then 

have the possibility of expanding the size of their home, through 

personalised and appropriate extensions, within their time-scale 

and financial budget, to meet their specific needs. 

The development of prefabrication, mass-production and lean-

production have all lead to the possibility of the low-cost manu-

facturing of housing. The influence of CAD and CAM on this mar-

ket have increased the flexibility of these theories and enabled a 

more responsive reaction to each client’s needs, without increas-

ing costs. The evolution of mass-customization has enabled the 

notion of variation to exist alongside the low-cost and factory-

based methods of prefabrication and mass-production. A move-

ment away from traditional masonry materials toward adaptable 

timber-frame construction is necessary in order to benefit fully 

from the possibilities within computer-aided-manufacturing. 

If the UK is to address the current housing crisis, we must radi-

cally alter our approach to the design, production and supply 

of affordable homes. The proposition within this thesis, located 

within Denmark, serves as inspiration for the UK’s industry. If 

we are to change our attitude to affordable housing, we must 

reintroduce and re-imagine the encouraging possibilities within 
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low-rise, high-density housing schemes, incremental construc-

tion and prefabrication, illustrated within this thesis, while also 

experimenting with the potential of CAM and the evolution of the  

role of the factory. Acknowledgement is made to the limitations of 

this proposal due to the severity and magnitude of the issues we 

are experiencing. It is underlying clear, however, that this explo-

ration provides evidence for the need for the adaptation of our 

design, construction and development of housing within Britain 

and illustrates the imperative urgency for architects to realise 

and address this. 
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