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Abstract
Human housing is a matter of mass demand. Just as it no longer occurs to 90 percent of the 
population to have shoes made to measure but rather buy ready-made products that satisfy most 
individual requirements thanks to refined manufacturing methods, in the future the individual 
will be able to order from the warehouse the housing that is right for him. It is possible that 
present-day technology would already be capable of this, but the present-day building 
industry is still almost completely dependent on traditional, craftsmanly construction 
methods.   - Walter Gropius, “Wohnhaus-Industrie,” 1924

Prefabrication has been around for many years, as early as the 1800's. Famous 
architects like Walter Gropius and Le Corbusier both created prefabrication systems 
to simplify the process of building a home. As Gropius stated in an essay published 
in 1924, he predicts that people don't buy shoes made to fit, but instead buy shoes 
from a catalogue, and that people could do the same for housing.  The aim of 
this project will be about creating infill housing throughout an urban context 
like Auckland City. Allowing people, the dream of owning their own home. 
The main aim of this investigation will be, if modular and prefabricated 
housing can enhance and solve housing issues for young adults within the 
suburban environment? Through the review and analysis of literature in 
the field of prefabrication will outline the benefits of modular housing. 
According to Auckland Council, Auckland is one of the world's least 
affordable cities in the world. The price of housing has increased 
significantly over the past 10 years, which means that many people 
cannot afford to buy their own house and are usually forced to 
rent or even worse, to be homeless. 

The development of a modular prefabricated system to allow 
for a wide range of applications and to meet social housing 
standards and will provide the essential requirements and 
constraints to be designed to. The project would help 
alleviate some of the troubles that people have when 
looking to buy their first house, by creating housing 
in 'left-over' underutilised suburban space that 
will be eco-friendly and sustainable. The use of 
digital technology will drive the design to ensure 
efficiency, cost effectiveness, and aesthetics 
of these homes that are representative of the 
context and are durable enough to withstand 
the elements. The use of automated 
machines, such as CNC routers and 3D 
printers can enable these homes to be 
customised to fit in a variety of unique 
left-over space within the urban 
context.



Figure 2: Cabañas Morerava by AATA ARQUITECTOS, Isla de Pascua, Chile
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Background
The current housing system does not work for many Aucklanders. Over the past 10 years there 
has been an influx of migrants into the country, resulting in housing demand being much 
greater than the possible supply. "This population growth has been fuelled by a large increase 
in net migration that has had a particular impact on Auckland, which is growing at the rate 
of 40,000 people per year."1  According to Auckland council, "we currently have one of the 
least affordable housing markets in the world."2  As a result of this some households find 
themselves in unsuitable accommodation. Unsuitable can be defined as homes that are 
not well insulated, not ventilated and lack reliable heating. Whereby these homes are 
more affordable they pose a negative effect of a person's health and wellbeing.

As a way to mitigate these issues, in 2012 the Auckland Plan was developed which 
was a document covering Auckland life and economy, it contains highly detailed 
objectives and targets. Due to the fast-changing environment the 2012 Plan was 
deemed irrelevant for decision making, so in 2018 The Auckland Plan 2050 
was adopted as a long-term plan that will ensure that Auckland meets the 
challenges and opportunities of the future.

One of the outcomes of The Auckland Plan 2050, is Homes and Places. 
This outcome focusses on providing healthy and affordable homes for 
all people living in Auckland.

1 New Zealand Government, A stocktake of New Zealand’s Housing, 
February 4 ,2018,  https://www.beehive.govt.nz/sites/default/
files/02-2018/A20%Stocktake20%Of20%New20%Zealand27%s20%
Housing.pdf 
2 “Homes and Places explained,” Auckland Plan 2050, 
Auckland Council, accessed October 2020 ,2, https://www.
aucklandcouncil.govt.nz/plans-projects-policies-reports-
bylaws/our-plans-strategies/auckland-plan/homes-
places/Pages/homes-and-places-explained.aspx 

2



There is a massive gap in the current housing market. According to Auckland Council and their 
Auckland Plan 2050, “Auckland’s housing supply has not kept pace with increases in population 
or met demand for investment, creating the current housing crisis.”3  There just isn’t sufficient 
houses being built to accommodate the sheer influx of people arriving in Auckland. With 
Auckland experiencing a housing shortage, something needs to get done to regain control over 
the situation. The research goal is how technology can enhance different construction areas to 
produce a more streamlined way to meet the needs of property/homeowners and renters living 
in Auckland. The project is proposed to be on a combined set of properties in Albany, Auckland. 
The suburban environment was picked for its large backyards and open spaces that appear to 
be left underutilized. These spaces will be used to create an assortment of cohousing type living 
spaces that will help with providing temporary housing for individuals that are not opposed to 
living small. By no means will this be the end all be all solution, but instead, it’s more of a stepping 
stone to help alleviate the housing crisis and find alternative uses for big backyards that have 
no benefit to their owners. The strategy will mainly focus on the technological and construction 
aspect while still maintaining a passive connection to a cohousing living condition.

3 Auckland Council, “Homes and Places explained.”.

Project Outline
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The project aims to use automated machines such as CNC (Computer Numerical Control), laser 
cutters, 3d printers, and other traditional hand-held tools to iterate designs and prototypes to 
create an efficient modular system that in turn can be adjusted to suit individual’s needs. The 
objective is to create a modular home that is flexible and will provide a semi-temporary solution 
to allow for a higher density in suburbs that are getting re-developed with the sole purpose of 
creating more homes. The project is proposed to be built in the suburb of Albany, on properties 
where backyards are large and underutilized, providing the perfect opportunity to increase the 
density and allow the suburb to be re-developed. Other objectives that the project aims to achieve;

 • Accommodate a family of up to four people.
 • Smartly integrate the spaces to appear more open.
 • Ensure that the house is well insulated.
 • To have contractors build the house, in turn eliminating the potential for leakage.
 • To be built in accordance with the New Zealand building code

The project’s overall aim is to create a safe, healthy, warm, and dry living environment for 
families or individuals who are not opposed to living in a small home set within a cohousing 
community, thus alleviating the housing crisis in Auckland. 

Aims & Objectives

Figure 3: Size is everything in New Zealands Housing Shortage
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Figure 4: Nuremberg Concert Hall
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In the context of a suburban environment, can innovative modular housing 
effectively help to alleviate housing issues in Auckland?

Research Question
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Scope & Limitations
This research will focus on how 

prefabricated modular homes built 
using technology can provide infill 

housing in suburban areas. 

The study will be conducted on three 
selected sites in Albany (4 Agnew Place, 

6 Agnew Place, 8 Agnew Place, 12 Agnew 
Place) with land areas of 546m2, 645m2, 

662m2 and 636m2, respectively. The modular 
components will be manufactured in an off-site 

factory using CAD/CAM software, CNC routers and 
the help of engineers. It will then be transported by 

truck to the site, where a contractor will be setting it 
up. This project is not intended to provide a long-term 

solution to the housing crisis and not evaluate whether 
prefabrication is better than traditional construction. 

Still, instead, it aims to see whether prefabricated minor 
dwellings can pose as a short-term solution to provide 

temporary affordable housing to people living in Auckland. 
The limitations of this study include but are not limited to,

 • Local zoning permits may mean prefab homes are    
  unable to be built in certain areas.

• Must cover the cost of site surveying and soil testing.
• Must be a connection to water, power, and sewage systems. 

• High transportation costs of getting the materials on-site.
• Limited customization options, the homeowner can only    

  choose between specific options.
• District plan and housing requirements, the maximum footprint of   

 dwellings are to be between 60-65m2.
• Homes must be equipped with proper insulation. 

• Once they are placed, the existing modular homes are unable to be moved   
  throughout the property as they can disrupt both the homeowner and  

  other tenants.
• The house needs to be correctly set up by a contractor. 

• Parking poses an issue as on-street parking is limited, so additional parking spaces  
 on the property would need to be allocated.

7



State of Knowledge in the Field

The methodology to approach the research question was collated through many literature 
and precedent reviews. The book’s ‘Prefab houses’ and ‘Small Structures’ allow insight into 
Prefabrication’s history to understand better the techniques used and how micro-architecture has 
evolved over the years. However, this literature is focused on the past systems, and there is no real 
connection to the present day with how prefabricated systems are now. The book ‘Prefabricated 
Systems Principles of Construction’ discusses the systematization of prefabrication and its effects 
on product value. It conveys how houses produced on a production line can, in the long run, mean 
that it will be more cost-effective and efficient, although, with such methods of production, the 
loss of typology is imminent. People usually think that prefabricated homes cannot replicate the 
look and feel of a boutique home. The book ‘Home Delivery’ looks at how easy homes can be flat 
packed and moved to a given location and the advantages/disadvantages of a kit home. It provides 
the point of view towards mass production of architecture as a lack of appeal, with homes being 
classified as “light, flimsy, temporary and cheap”4. This is, however, a common misconception 
with prefabricated homes. They can be made to look unique, and not look like it has been made 
from a cookie-cutter in one suburb, which is called the cookie-cutter approach.

In accordance with this, the research project also used the works of EDFAB from the University 
of Auckland. EDFAB aimed to research “how simple automated technology can enhance the 
design process, labour, productivity, organization and quality in ways that avoid stigmatizing 
construction professionals”5.  The research insights found in EDFAB will have a vital role in 
this project as the modular construction system used and the aim and objective are similar. 
In recent years, PrefabNZ, a non-profit New Zealand organization, informs and promotes 
off-site design and construction innovation. They held a competition called SNUG for 
designers and architects to create a prefabricated minor dwelling for the kiwi backyard. 
The SNUG competition is helpful as an insight into how flexible prefabrication in 
construction can be. As well as how much easier and cost-effective it is. HouseMe 
is a New Zealand company that “designs and builds tiny houses, portable cabins, 
granny flats, sleep outs, and transportable homes, and delivers them to your site.”  
6 They offer an affordable and convenient alternative to many kiwi families that 
are affected by the housing crisis. Their homes are constructed locally and with 
local materials and labour, which allows the home buyer to potentially save 
on the cost of the building. Although HouseMe has an innovative system in 
construction, they do lack in aesthetics. Their designs are all the same and 
look like a glorified shed. 

This project aims to add to the existing knowledge by developing a 
better understanding of more modern approaches to prefabrication 
and modular architecture.

4 Pamela Bell, and Mark A. Southcombe, Kiwi Prefab : Cottage to Cutting Edge : Prefabricated 
Housing in New Zealand. (Auckland, N.Z.: Balasoglou Books, 41-40 ,(2012
5 N. McCulloch, Y. Patel, S. Potauaine, EDFAB: Design and building of a Plywood Research 
House, a Report for Unitec, July 182 ,2009, https://www.unitec.ac.nz/epress/wp-content/
uploads/03/2021/EDFAB.pdf
6 “About Us,” HouseMe, Accessed October 2020 ,15, https://houseme.co.nz/about-us
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02.
Methods

Figure 5: Villa Savoye - Le Corbusier
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Functionalism & Rationalism

Functionality in architecture means the placement, form, and features of a building must 
project its intended use.7 Functionalism in modern architecture incorporates three goals; 
utility, firmness, and beauty.  Le Corbusier proposed three guidelines for future modern 
architecture:

 • Architects should be open to new materials and construction systems.
 • Architects should reduce the standard housing dimensions by the time of   
   increasing collective use areas.
 • Manufacturing had to be based on industrial dynamics, with rational and   
   efficient task management. 8

The research project will incorporate Le Corbusier’s work; the building’s form will be 
determined by practical considerations, material, and structure. It will incorporate the 
three goals:

 • Utility- each living space will serve a specific function, and the arrangement  
   of areas will be space-saving and beneficial to the homeowner. 
 • Firmness- the building will be durable and be able to withstand forces of nature.
 • Beauty- the design of the building will be appealing and reflecting style.

The architectural functionality of this project is that it respects its user, the homeowner. 
The project’s outlook is designing it to how it will actually be used, not designing it to 
how you think it will be used.
 

Rationalism is the use of symmetry and geometry in architecture. A key figure in 
rationalist architecture is Walter Gropius. Gropius supported functionalism and the 
machine movement in construction. Gropius followed the principle that functionality 
should dictate form. The works of Gropius used simple geometry. His projects were often 
rectangular and used steel and glass. This project will incorporate the works of Gropius 
by using simple geometry and making the spaces dictate their purpose.9

7 “Firmness, Utility, Delight,” A blog for architecture (blog), August, 2012, https://aforarchitecture.blogspot.com/08/2012/firmness-utility-
delight.html?m=1&fbclid=IwAR19JDjw1aaB68Bo_5m9Hu0eRRJggZwWlgguMpMKAtqTF7ZQZQebqvlPbOU
8 “About the Prefabrication Concept: Le Corbusier,” CIDARK, accessed October 2020 ,17, https://www.cidark.com/en/about-the-
prefabrication-concept-le-corbusier/?fbclid=IwAR0i6NmzLDfKl72JMx0iGeWgVFFCGC-YTMc_BUVM4XhE8ljOM9AoYiLifZs
9 “Rationalism,” Oxford Reference, accessed October 2020 ,17, https://www.oxfordreference.com/view/10.1093/oi/authority.2011101123551683
3?fbclid=IwAR0sndbvOsfcZkBXlCvGQ6az2d0ZKw43wLGwmmlHBJ2OUbsGtEDtfUQHw5s
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Modular construction consists of manufacturing repeated sections called modules, 
which are moved and installed on-site. Modular construction became popular in the 
1950s when architect George Nelson led the transition to new modularity concepts. 
Modular construction grew considerably after Nelson. In 1967, Moshe Safde built a 
megastructure of 12 stories and 354 identical prefabricated apartments. This project 
will incorporate the methods of Moshe Safde as his project focused on the intervention 
of light, fresh air, and open space in the context of a dense urban community.10

The project will be made with the use of prefabrication. Prefabrication uses 
components that are made and assembled off-site and then transported on-site. 
Focuses on five methods:

 • Timber framing- a timber framing panel is built in a factory and aids   
   convenience.
 • Concrete systems- to increase durability, precast concrete panels are   
   infused into prefabricated buildings.
 • Steel framing- steel frames aid in the durability and strength of panels
 • Panelized wood framing: long segments of laminated timber are made into  
   frames and, with the help of plywood converted into panels.
 • Modular systems: aids for cost efficiency and shorter construction time.

This project will primarily focus on the use of panelized wood framing and modular 
systems. Walter Gropius was also a firm believer in prefabrication; this design will 
also incorporate his considerations that a smaller module will allow for a more 
significant formal variation and tectonic outcomes.11 

10 “Brutalist buildings: Habitat 67, Montreal by Moshe Safdie,” Dezeen, accessed October 2020 ,20, https://www.dezeen.
com/11/09/2014/brutalist-buildings-habitat-67-montreal-moshe-safdie/
11 “Summary of Walter Gropius,” The Art Story, accessed October 2020 ,25, https://www.theartstory.org/artist/gropius-
walter/?fbclid=IwAR2Bp8kcqCi_PD-RArAndRwPPK8vFyZlkQm3znJluhx851TwlBT96nyFzis

Architectonic

Modularity & Prefabrication

Architectonic is related to the genesis of construction, where durability and gravity 
are considered while also having a clearly defined structure that is artistically 
pleasing. This project’s ability to be architectonic is essential. It must pose the ability 
to provide a robust, durable, and healthy environment while also being aesthetically 
pleasing for both the homeowner and the tenant.  

11



Micro-architecture 
The need for small, formed spaces is becoming an economic necessity. Architect 
Kota Mizuishi captured the world when he designed a tiny house approximately 
55 square meters for a young family. Mizuishi effectively played with dimensions 
to make spaces appear more significant than they were; the dining room and the 
kitchen had high ceilings to give the illusion of added square footage. The main 
living area had low ceilings to provide a more intimate setting.12 A famous New 
Zealand architect that succeeded at micro-architecture was Ken Crosson, who 
produced the ‘Hut on sleds’ in the Coromandel Peninsula. He created a two-bedroom 
40 square meter home that could accommodate five or more people. Walls doubled 
as shelves, every available space was given to storage, and he opted for bunk beds 
to save space.13 The interior of this design will focus on the works of Crosson and 
Mizuishi as Crosson provided innovation through space-saving techniques and 
Mizuishi accomplished the feeling of openness by playing with dimensions and 
making spaces appear more prominent.

12 “House in Horinouchi by Kota Mizuishi,” Dezeen, accessed October 2020 ,25, https://www.dezeen.com/31/10/2011/house-in-
horinouchi-by-kota-mizuishi/
13 “Architecture Trend 1# Tiny Homes,” The Design Guide, accessed October 2020 ,25, http://www.designguide.co.nz/architecture-
trend-1-tiny-homes/?fbclid=IwAR3jf_adPK6bAVWt1jZXNVppgGhGEpVZOrX_-zfrJ6jVBOkuCyf8I2oHc3c

Figure 6: Nakagin Capsule Tower - Kisho Kurokawa
12



03.
Current Issues within 
the Research Field

Figure 7: Auckland housing shortage worsens
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Housing Shortage
The housing shortage has been vastly fuelled by the inflation of migrants entering New Zealand. 
As a result, the housing supply has not been able to accommodate, leading to the current 
housing shortage. The New Zealand government has stated, “The current shortfall of housing 
in Auckland is estimated to be at around 28,000 dwellings over the past decade, although 
other estimates put this deficit at 45,000 units.”14 Due to the lack of an equilibrium between 
supply and demand of housing in Auckland has resulted in a rise of both market value and 
property rent of a dwelling. Statistics show that the median price of Auckland houses 
rose 65% over the past five years and by almost 90% over the last decade.15 One can 
easily see that Auckland is in dire need of more houses to be built to facilitate the ever-
growing population.

The Auckland Council established The Auckland Plan 2050 with several outcomes. 
One of the outcomes was ‘Homes and Places’, this outcome focusses on four 
directions:

• Develop a quality compact urban form to accommodate Auckland’s growth.
• Accelerate the construction of homes that meet Aucklanders’ changing  
  needs and preferences.
• Shift to a housing system that ensures secure and affordable homes     
  for all.
• Provide sufficient public places and spaces that are inclusive,   
  accessible and contribute to urban living16 

Auckland will most likely need about 320000 more houses to be 
built by the end of 2050. Hence the proposal of The Auckland 
Plan 2050 and its initiatives. Regarding the number of people 
coming into New Zealand, this is a rough estimate of the 
number of dwellings required to regain control over the 
current shortage crisis. According to Stats NZ, data 
was released showing that 38624 consents for newly 
built homes were supplied in 2020, which is a slight 
increase of 4.2% from the previous year.

14 New Zealand Government, New Zealand’s Housing, 4.
15 New Zealand Government, New Zealand’s Housing, 4.
16 Auckland Council, Outcome: Homes and Places, June ,2018 
89. https://www.aucklandcouncil.govt.nz/plans-projects-
policies-reports-bylaws/our-plans-strategies/auckland-
plan/about-the-auckland-plan/docsprintdocuments/
section-4-homes.pdf
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Affordability and Un/Healthy Living

In 2013 the average household in Auckland earned $76500. In terms 
of housing prices, this is not sufficient for many people to meet their 

house-related expenses. In turn, this means that they will have to lower 
their living standards to meet their budgets. “Aucklanders, whether buying 

or renting, pay more for housing than most other New Zealanders.”17 Just in 
one year, rental property prices increased by 3.1%, according to StatsNZ, and 

this is seen as a continuous trend over the years. As a result of this increase, 
individuals have to sacrifice more of their essential needs to afford a home to 

live in.

The condition of our housing is important since the majority of our lives are spent 
indoors. This means that our homes should be equipped with the means to withstand 

the elements and provide a healthy form of living. A healthy home can be defined as 
one that is:

  • of good quality and habitable
  • well-insulated, ventilated and fitted with good, reliable heating

  • not overcrowded
  • pest and contaminant free

  • safe (potential hazards are minimized or isolated or eliminated)
  • clean and maintained18

The 2018 Census results showed that 107874 home holds in Auckland deemed their property 
to be either constantly damp or sometimes damp, which is 24.9% of the total private dwellings. 
These problems arise due to lack of sufficient insulation, and a major contributing factor was 
the leaky home crisis which occurred during the years of 1988 – 2004. 

The leaky homes crisis happened due to homes that were not up to standard whilst still being 
issued code of compliance certificates. This resulted in homes that were built not weathertight, 
which allowed moisture to decay the timber framing, creating an unhealthy environment to 
live in. This was caused due to mould growing with in the timber framing of the walls. In the 
building process, the three main contributing factors were:

 • Lack of development of cladding systems
 • Lack of detailed drawings
 • Use of unregulated sapwood timber

The leaky home crisis was one of the major contributing factors to why many individuals are 
now renting homes that are unhealthy to live in.

17 Auckland Council, “Homes and Places explained.”.
18 “The Principles of a Healthy Home,” National Center for Healthy Housing, accessed November 2020 ,2, https://nchh.org/information-and-
evidence/learn-about-healthy-housing/healthy-homes-principles/
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Infill Housing in Low-density Suburban Areas

Innovation and out of the box solutions are in high demand since New Zealand’s housing 
crisis is not likely to be fixed any time soon. Many homeowners in Auckland realize the 
investment potential of their underutilized backyards. Auckland needs to extend the boundary 
line of comfortable living, such as having large property sizes and accepting that living in a 
developing city will have its downfalls of smaller plot sizes and more compact living. As 
seen in Hobsonville Point, where “people are prepared to accept more affordable, attached, 
intensified houses, as long as these houses are well-designed, and the area has high amenity, 
and a range of housing types and values.”19 With prices of land escalating in New Zealand and 
particularly Auckland, and with incomes being insubstantial, it is beneficial for home owners 
living on larger plots of land to take advantage of building minor dwellings that would act as 
a secondary income. 

There is a significant demand for small-scale housing, which allows for growth because 
people are starting to open up to the idea of living smaller and more compact. “Almost 70% 
of new demand for housing is for one- and two-bedroom households, yet more than 70% of 
newly built homes are 4 bedrooms or more.”20 

While living in Auckland can be expensive, as shown in the prices of houses and their property 
values, it does not seem feasible to try to build low-income housing on expensive land. More 
and more New Zealand homeowners realize the investment potential of their backyards. A 
minor dwelling will not only generate valuable rent but, if done right, could improve the 
value of their property and even be self-funding.

As of 2018, Kiwi Build was established “as part of a broad initiative to address the 
housing challenges currently facing New Zealand.”21 Leader and founder Phil Twyford 
signified that he would construct 100,000 homes within the decade to help with the 
housing crisis in Auckland. Sadly, this was an empty promise, as Kiwibuild could 
barely build 1000 homes a year. Twyford underestimated the capital investment in 
transport, water, earth works and other infrastructure required for the volume of 
homes he wanted to produce, thus why Kiwibuild was unsuccessful in creating 
more density within Auckland.22

Infill housing will only go so far in terms of providing a sufficient increase 
in density. However, it will help accommodate the population and provide 
a safe and warm environment to live in at a considerably cheaper price 
point, posing as a temporary solution to reduce the ever-growing issue.

19 Auckland Council, Auckland’s Housing Nga - Whare Noho O Ta - Maki Makaurau, n.d, 275, https://
www.aucklandcouncil.govt.nz/plans-projects-policies-reports-bylaws/our-plans-strategies/
docsaucklandplan8to15/ac0807chapter11.pdf
20 “Make Money From Your Backyard,” Lifestyle Wellington, Tommy’s Real Estate, accessed 
November 2020 ,3, https://www.tommys.co.nz/make-money-from-your-back-yard/
21 “About us,” Kiwibuild, accessed 4 November, 2020, https://www.kiwibuild.govt.nz/about-
kiwibuild/about-us/
22 Bernard Hickey, “How Phil Twyford lost housing and why KiwiBuild failed,” Newsroom, 
July 2019 ,1, https://www.newsroom.co.nz/how-phil-twyford-lost-housing-and-kiwibuild-
failed
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Social Housing
In New Zealand, there is an overwhelming amount of people living in social 
housing settings that the government subsidizes. Around 63,000 homes are 
being managed by Kāinga Ora (Housing New Zealand), providing homes for over 
184,000 people, and there is 14,869 waiting to be still put into their own houses in 
December 2019.  23A government agency that deals with people who cant afford 
to live in their own home is the Ministry of Social Development. They are the 
people who will assess your situation and decide how urgently you need housing. 
According to them, as of December 2020, they had 22,521 people currently on a 
waiting list to be given a home to live in. 

This was “an increase of 51.5 percent compared with the same time last year.”24 An 
increase of more than 50% in just one year is alarming and shows that something 
needs to be done. When an issue like this is combined with how Auckland is 
facing a housing shortage, it can affect the population. People start to live in 
unhealthy environments, which leads to sickness, which then opens up a new 
set of problems with not enough health care. Issues like this need to be sorted out 
as soon as possible; otherwise, they could quickly get out of hand.

23 “Social Housing: Tenants In State And Community Housing,” Community Law, accessed on 10 November, 2020, https://
communitylaw.org.nz/community-law-manual/chapter-24-tenancy-and-housing/social-housing-tenants-in-state-and-
community-housing/
24 “Housing Register,” Ministry of Social Development, accessed on 10 November, 2020, https://www.msd.govt.nz/about-msd-
and-our-work/publications-resources/statistics/housing/index.html

Figure 8: Auckland state housing
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As Auckland continues to intensify and grow as a city, the sizes of homes start 
to decrease to create more opportunities for further developments. According 
to StatsNZ, “the average floor area of new homes consented in 2019 was about 
21 percent (42 square metres) smaller than the peak of 200 square metres in 
the December 2010 year.”25 With new stand-alone homes being built smaller, 
one can only assume that people are more welcoming to living more compact. 

As homes decrease in square meterage, there are fewer maintenance/
consumption costs involved. Having a smaller home also means that there 
is not as much space; efficient and space-saving techniques will need to be 
employed to get the most out of a smaller sized home. A strong emphasis will 
need to be made on sound design, with care being taken on creating spaces 
with large openings for sufficient lighting and connecting to the outdoor 
environment to expand the indoor spaces, making them feel more significant.

25 “New homes around 20 percent smaller,” StatsNZ, accessed on 10 November, 
2020, https://www.stats.govt.nz/news/new-homes-around-20-percent-smaller

Houses Becoming Smaller

Figure 8: Auckland state housing
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Architecture has enhanced over the years to accommodate for the changing environment. The use of 
technology has dramatically enabled this. Technology allows the increase in efficiency and the drive in 
advancement to push the construction industry forward. A form of technological advancement is the 
use of CAD (Computer-Aided Design) and CAM (Computer-Aided Manufacturing) within Architecture. 
CAD is software that enables the design process to be developed, modified, and optimized. The software 
gives the user the ability to visualize the design in 3D or 2D and make changes and modifications. The 
use of CAD software makes it easier for the user to make modifications quickly. Before CAD, drafting 
technicians had to redraw the design when a change was made entirely. CAD poses many advantages, 
which are:

 • Enables the draftsmen to have software flexibility.
 • Design Flexibility which allows for rapid prototyping. 
 • Automatic Specification Checking allows the user to check if the design is within specification.26

 
Once the design has been finalized through CAD software, it can then be transferred to CAM software. 
CAM is software that translates a CAD drawing into instructions that will drive an automated machine. 
CAD/CAM work hand in hand to aid in the manufacturing process. Before CAM, you need to have 
skilled professionals constantly on machining equipment in manufacturing. Where now, thanks to 
CAM, machines run automated without supervision and minimal human error. The advantages of 
CAM are, 

 • Fast and versatile, can create physical prototypes quickly.
 • Minimal waste of resources.
 • Higher productivity.
 • Designs can be altered without the need to reprogram machines manually.
 • Minimal human error and improved accuracy.27

Once the CAD/CAM process is complete, the design is ready to be cut on the CNC (Computer Numerical 
control).

The CNC is a machine that executes a sequence of commands to machine material and creates a 
physical representation of what was designed by the user. Many manufacturers choose CNC over 
traditional methods because “CNC machines deliver a production capacity ideal for creating large 
quantities of items which require accurate, consistent, complex cuts.”28 Some benefits of CNC are 
lowering the costs of production, improving quality, producing complex shapes, and, most importantly, 
creating a safer workplace. 

The use of CAD/CAM and CNC in architecture has been a gateway in advancing innovation and 
allowed for the development of prefabrication of major building components.

26 “What Are the Advantages & Disadvantages of Prototyping?,” BizFluent, accessed 14 November, 2020, https://bizfluent.com/info-8390108-advantages-
disadvantages-prototyping.html
27 “What is computer-aided manufacturing (CAM)?,” Technical Foam Services, accessed on 14 November, 2020, https://www.technicalfoamservices.co.uk/
blog/what-is-cam/
28 Amy Reyes. “5 Benefits of CNC Machining for Manufacturers.” Siemens (blog), August 2018 ,9, https://blogs.sw.siemens.com/solidedge/-5benefits-of-cnc-
machining-for-manufacturers/

Technology (CAD/CAM)
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Functionalism

Functionalism within architecture has forever been a method of designing. 
Through the famous words of Louis Sullivan, in an article posted in the Lippincott’s 
monthly magazine, he says, “Whether it be the sweeping eagle in his flight, or the 
open apple-blossom, the toiling workhorse, the blithe swan, the branching oak, the 
winding stream at its base, the drifting clouds, over all the coursing sun, form ever follows 
function, and this is the law. Where function does not change, form does not change.”29 
Sullivan was a firm believer in the functionality of a building and whose intended use 
should be projected through the use of forms and features. Sullivan followed the concepts 
of Marcus Vitruvius Pollio, a Roman architect and engineer, whose three golden rules were:

 • Firmitas: The stability of a building
 • Utilitas: The utility of a building
 • Venustas: The beauty of a building

Vitruvius was one of the first architects and authors to write about his theories on architecture 
and what he believed that an architect should focus on when preparing a design. He wrote 
the ten books on architecture written in Latin to be later translated by professors and created 
into a single book. 

The idea of “form over function” was adopted by many architects, but one most notably was 
Le Corbusier, with his design of Villa Savoye. Le Corbusier, too believed that the function of a 
building was more important than the aesthetics and famously said, “a house is a machine 
for living in. Baths, sun, hot water, cold water, controlled temperature, food conservation, 
hygiene, beauty through proportion. An armchair is a machine for sitting in, etc.”30  He 
describes a house as a machine that people use to live in; hence the form of a building should 
dictate its function. The notion of form over function will significantly impact the design 
decisions of this project, as areas will be designed solely according to their purpose.

29 Louis H. Sullivan, "The Tall Office Building Artistically Considered," Lippincott's Magazine (March 409–403 :(1896. https://
ia600200.us.archive.org/34/items/tallofficebuildi00sull/tallofficebuildi00sull.pdf

30 Le Corbusier, Jean-Louis Cohen, and John Goodman, Toward an Architecture (Getty Research Institute, 151 ,(2007.
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Figure 9: Marcus Vitruvius Pollio
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Prefabrication has been around for many years, as early as the 1800s. It all began in 
the United Kingdom in 1833, where H. Manning of London shipped a wide range of 
precut housing kit-sets to New Zealand and Australia. He used precut roof trusses, 
timber posts and a panelized cladding system that would be fastened together 
without the need for any joinery or nails. 

Prefabricated Housing History

Figure 10: Portable Colonial Cottages

Human housing is a matter of mass demand. Just as it no longer occurs to 90 percent of the 
population to have shoes made to measure but rather buy ready-made products that satisfy 
most individual requirements thanks to refined manufacturing methods, in the future the 
individual will be able to order from the warehouse the housing that is right for him. It is possible 
that present-day technology would already be capable of this, but the present-day building 
industry is still almost completely dependent on traditional, craftsmanly construction methods.31 
      - Walter Gropius, “Wohnhaus-Industrie,” 1924

31 Barry Bergdoll et al., Home Delivery : Fabricating the Modern Dwelling (New York: Museum of Modern Art, 12 ,(2008
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You can see in the image on the left the prefabricated roof trusses, the timber posts 
and, in turn, the panelized cladding that would make the colonial cottage weather 
tight. It was a straightforward design, but it was the first design that initiated 
prefabricated housing. Soon after, in the early 1900s, famous architects started 
to create prefabricated systems of their own. The likes of Walter Gropius and Le 
Corbusier both created prefabrication systems to simplify the process of building 
a home. Just like how Henry Ford created a factory and production line to create 
vehicles, Gropius wanted to create a factory and production line for houses.  As 
Gropius stated in an essay published in 1924, he predicts that people do not buy 
shoes made to fit but instead buy shoes from a catalogue and that people could do 
the same for housing.
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The next notable prefabricated system that was designed happened in 
1942 which was ‘The Packaged House System’ by Walter Gropius and 

Konrad Wachsmann. This innovative system introduced the idea of an 
interlocking panelized system that had ten different standardized panels. 

These panels could join together without the need for any joining materials 
by using a metal wedge that would be inserted between the panels to lock them 

together. They would create the walls of their house, “The JOINTING SYSTEM was 
based on 2, 3, and 4 way connections between panels. All of the building surfaces 

were to be created from the same panels: exterior walls, interior partitions, floors, 
ceilings and the roof. Using the modular bay of 3’-4”, seemingly infinite configurations 

could be made of the system. An impressive aspect of the project lies in the “abstract” 
qualities of the house, in its uniformity and precision. The “Packaged House” provided a 

new level of three-dimensional sophistication.”32 

32 ACSA, An American Wartime Dream: The Packaged House System 
Of Konrad Wachsmann And Walter Gropius, Fall, 42 ,2012, https://www.acsa-arch.org/proceedings/Fall20%Conference20%Proceedings/ACSA.
FALL.12/ACSA.FALL.12.8.pdf
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Not having very much to base their designs off, Gropius and Wachsmann became pioneers 
of prefabricated building systems. In 1945 and the end of World War II, it gave these two 
architects the opportunity to mass-produce the packaged house. Instead, Wachsmann 
was obsessed with making this project perfect that he kept retracting his designs, making 
changes and thus not allowing the modules to be produced. Once the panels were finally “able 
to go into production, it became clear that the product was too expensive, so the panels were 
simplified by replacing the “universal panels” with standard joist and framing.”33 Although 
not everything went to plan, their system came with many drawbacks and eventually meant 
that the system would never have been built. People would then start to have misconceptions 
about prefabricated building systems, and that remains to this day.

33 ACSA, An American Wartime Dream, 43.

Figure 11: The Packaged House System
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It all started in the early 1800s, with H. Manning shipping over his kit-sets from London. 
These kit-set homes were used by settlers in the 1800s and “were encouraged to bring their 
own housing components from England. These were purchased from firms like Cottam and 
Hallem, and Manning Portable Colonial Cottages.”34 The precut homes were sold to the British 
colonies of New Zealand and Australia through the 1830s-50s. These particular precut kit-set 
homes that Manning sold were economically successful and offered a wide range to suit the 
needs of different people. “These imported houses provided a good start for some settlers, but 
sometimes they didn’t arrive intact, were too difficult to assemble, or proved unsuitable for 
local conditions.”35 These were only some of the problems that would continually prove to be 
an issue with the upcoming trend of prefabricated structures.

34 Bell, and Southcombe, Kiwi Prefab, 49.
35 Bell, and Southcombe, Kiwi Prefab, 50.

Prefabricated Housing History in New Zealand

Figure 12: The Manning Colonial Cottage

27



New Zealand’s largest producer of prefab housing was the New Zealand 
Railways Department in the 1900s. They had a standardized plan that used a 

kit-set of precut timber elements that were also numbered for ease of assembly. 
The house’s layout was that of a simple bungalow cottage that featured some 

differences in the façade between designs. NZRD had set up a factory that “was 
established in the early 1920s at Frankton, the largest rail junction in the country. 

This factory could produce components for a house in a day and a half, which were 
then transported by rail around the North Island for assembly at site by just two people 

in two weeks.”36 As better technology became more available to the broader population, 
the prefabricated housing system has become more efficient. Although this particular 

system was efficient, it was too efficient. This meant the scheme’s degradation in 1930, as 
the sheer supply of buildings was more than the demand.

36 Bell, and Southcombe, Kiwi Prefab, 50.

Figure 13: The Frankton Railway Cottage
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In the 1950s-70s, a wide range of prefabricated housing options were created for the 
mass market. There were a few options that monetarily not viable but innovative. 
“In the early 1950s, Napier architect Guy Natusch, of Natusch and Sons, founded the 
Solwood system of solid timber construction at a time when several other suppliers 
were also working with solid wood components. Sixty millimetre thick tongue and 
groove boards were used to create wall and ceiling panels that functioned as both 
interior and exterior linings. The adoption of pine (Pinus Radiata) was innovative at a 
time when architects were specifying native timbers. In 1953, the Solwood house won 
the construction section in the National Housing Conference. An exhibition house 
built in Napier was received enthusiastically by the public and was widely thought to 
be a new opportunity for State House design.”37 

37 Bell, and Southcombe, Kiwi Prefab, 57.

Figure 14: The Solwood Prefab House
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Natusch’s Solwood system never happened, as it was well ahead of its time. As this 
extract explains, the general public was open to prefabrication options, but for some 
reason or another, the trend of prefabrication never took off. People have had the 
misconception of prefabricated buildings being boring, damp, unappealing structures. 
Instead, there have been many examples out there that have proved otherwise, like 
the Solwood home.

Figure 14: The Solwood Prefab House

Figure 15: The Solwood Prefab House
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With a city like Auckland starting to get denser, problems begin to arise. Work sites 
can usually be very busy or cramped and generally are located in a dense suburban 
setting, leading to travel being difficult, getting machinery and materials to the site. 
What this does, is raise the costs and the length of the building process.

With the term prefabrication getting thrown around a lot recently, it gets hard to 
understand what it means exactly. The term refers to the process of creating and 
assembling a range of structural elements at a factory plant and transporting these 
fabrications to the construction site.

In the book, Kiwi prefab: cottage to cutting edge: prefabricated housing in New Zealand, 
Mark Southcombe and Pamela Bell, who were both at the forefront of prefabrication in 
New Zealand, explained that “until recently when New Zealanders thought of prefabs 
they most often recalled drab, cheap, temporary, poorly designed school classrooms. 
Prefab houses tended to be thought of in a similar way; as cheap, small, relocatable, 
standard homes.”38 Every day the perception of prefabricated homes in New Zealand 
is changing. Right now, prefabricated homes are more state of the art, higher quality, 
more design rich, and can be customized to any specific needs and site. Bell states 
that “Today, houses are constructed on their sites using bespoke building processes 
that vary little from those of a hundred years ago.”39 Providing further proof that 
prefabricated architecture will genuinely be the future of architecture.

38 Bell, and Southcombe, Kiwi Prefab, 10.
39 Bell, and Southcombe, Kiwi Prefab, 10.

Prefabricated Housing
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With prefabrication becoming a growing trend internationally, it is being used to enhance 
productivity, construction efficiency and create a more sustainable approach. Prefabrication 
addresses a series of issues like: off-site work does not get affected by weather conditions, 
creates higher quality and drier homes, and controls the whole process from design to 
construction. While also it has many benefits that make it a better option over traditional 
building techniques like:

 • Resources are better utilized, meaning that there is less overall wastage at the   
   building site and less wastage in the production of the modular elements.

 • Allows for a cheaper and more efficient approach to housing, often referred to as   
   the cookie-cutter approach. This method of making prefabricated architecture may  
   not be the most pleasant, but it will be the cheapest. As often with mass-produced   
   products, the price decreases significantly the more that is produced.

 • Less disruption on the site, implying that instead of having half a dozen tradie work  
   vehicles using up valuable off-street parking in a neighbourhood, with modular    
        prefabrication, only a truck will need to be brought to the site to unload the   
   flat packed modular elements of the building.

 • The client has control over the whole project; if the client has any changes,   
   they can easily be made through the CAD/CAM software and instantly 
   visualized in a virtual 3D space.

Prefabrication is becoming the next generation of construction. It is the 
more innovative way of building. Below is a brief description of the 
different prefabricated modules that could be used either singularly or in 
combination.
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This includes stick pieces – lengths of timber 
precut, pre-sized or preshaped put together on 
site. Components or subassemblies also include 
multi-material assemblages such as windows 
and doors, fixtures and fittings, and structural 
members such as pre-nailed roof trusses and wall 
frames.40 

40 Bell, “Prefab housing: potential for development,”.

This involves manufactured panels assembled 
as a flat pack or kit of parts. This includes steel 
frames and wall panels (often with doors and 
windows included) stacked and shipped to be 
assembled on site. Prefabricated panel and non-
volumetric elements include foundation systems, 
structurally insulated panels (SIPs), skylights, 
cabinetry, staircases and ductwork.41 

41 Bell, “Prefab housing: potential for development,”.

These are three-dimensional units constructed 
away from the site and combined on-site with 
other units or systems to create a dwelling. A three-
dimensional structural object can be referred to as 
a volume or module, and a non-structural object 
is called a pod or unit. A modular home is a type 
of building that meets Building Codes, is factory-
assembled in full-dimensional units and then 
fixed onto a permanent foundation on site.42 

42 Bell, “Prefab housing: potential for development,”.

Modular/Volumetric Prefabrication

Panelised/Non-Volumetric Prefabrication

Component Prefabrication

Figure 16: The Prefab Typology

Figure 17: The Prefab Typology

Figure 18: The Prefab Typology
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This is a combination of systems, such as 
module plus panel or prefabricated systems plus 
conventional construction. This potentially brings 
together the benefits of prefabricated construction 
systems while allowing for more flexibility and 
consumer choice.43 

43 Bell, “Prefab housing: potential for development,”.

These are commonly known in New Zealand as 
relocated or relocatable and transportable dwellings. 
They comprise volumetric prefabrication of entire 
completed buildings constructed in a factory or yard, 
then transported to the site and attached to permanent 
foundations. These have been traditionally used for 
secondary dwellings, holiday homes or baches and 
agricultural workers’ dwellings.44 

44 Bell, “Prefab housing: potential for development,”.

Most commonly, the box-form/complete buildings type of prefabrication is used 
in New Zealand. An example of this is the container shaped backyard sleepout 
that is entirely made in a factory and shipped to the site on the back of a 
hiab truck. This research thesis will primarily focus on a combination of 
panelized/non-volumetric and hybrid/semi-volumetric prefabrication. 
These typologies allow for a flexible array of design options that a client 
could choose so that the cookie-cutter approach is not used to create a 
neighbourhood that comprises the same design of a house.

Modular/Volumetric Prefabrication

Hybrid/Semi-Volumetric Prefabrication

Box-form/Complete Buildings

Component Prefabrication

Figure 19: The Prefab Typology

Figure 20: The Prefab TypologyFigure 17: The Prefab Typology
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Relevant Literature

Prefab Houses - Arnt Cobbers, Oliver Jahn, Peter Gossel

In the book Prefab Houses by Arnt Cobbers, Oliver Jahn and Peter Gossel, they discuss 
the origins of prefabricated housing and where it all began from. They continue to 
explain what prefabricated housing is and its benefits over the standard building 
methods of the time. Prefabrication, even to this day, is cheaper and much more 
efficient to build, and you can still make the building as exciting and evocative as any 
other building. 

 • 1833 was a milestone; the first historically documented prefabricated house  
   was produced in Great Britain.
 • Early 1900’s, a company called Sears, Roebuck and Co. had great success in  
   selling between 70,000 to 100,000 houses through its catalogue and sales   
   office.
 • Sear’s selling point that made them better than others in the industry   
   was that they offered a complete service, including framing, cladding, paint  
   and all other necessities in their final product. All of which were shipped   
    and packed along with simple assembly instructions so that anyone could   
   build it. “The house kit essentially consisted of the precut, marked wooden   
   beams out of which the supporting frame was constructed according to the  
   plan. The windows, doors, cladding elements, roofing shingles, nails,   
     and paint were included; plumbing and electrical installations came at   
   additional cost.”45

After reading this book, this research could open a more modernist approach to 
prefabrication as young emerging architects of the early 20th century by the likes 
of Walter Gropius and Frank Lloyd Wright took on prefabrication as a building 
technique. These famous architects paved the way for prefabrication as an 
economically acceptable and time benefiting option.

45 Arnt Cobbers, Oliver Jahn, Prefab Houses (Cologne: Taschen, 2010), 12.
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Figure 21: Prefab Houses
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Figure 22: Small Structures

37



Small Structures - Lydia Haack, John Hopfner

In the book, Small Structures by Lydia Haack and John Hopfner argue that we as 
architects “are faced with the challenge of devising solutions and concepts for our built 
environment that can be reconciled with these demands and limitations without any 
sacrifices in the quality of our buildings with the ultimate aim of creating a modern 
conception of architecture that takes account not only of technical design but also of 
conceptual methods.” 46 

 • Micro architecture is becoming a growing trend that allows us to realize   
     how little is required to be comfortable as users of space. “Space    
   optimization follows Mies van der Rohe’s idea of “less is more”, not through  
   less but a reduction to the essentials.”47

 • They looked at how Walter Zapp investigated the limits of technical   
   feasibility and created the Minox camera in 1938, which claimed to be   
   smaller than a cigar and weighed less than a lighter.

Spatial compactness influences user behaviour but has had a significant impact 
on the structural environment. When looking deeper into how someone uses space 
ergonomically, “the use of moveable components helps to enhance the efficient use of 
space. Space can be defined dynamically and temporarily by folding and shifting.” 48

46Christian Schittich eds., Small Structures : Compact Dwellings, Temporary Structures, Room 
Modules, (Munich, Germany: Institut fur internationale Architektur-Dokumentation GmbH, 2010),

47 Schittich, ed. Small Structures: 11.
48 Schittich, ed. Small Structures: 14.

11
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Prefabricated Systems Principles of Construction – Ulrich 
Knaack, Sharon Chung-Klatte, Reinhard Hasselback

In the book Prefabricated Systems Principles of Construction by Ulrich Knaack, Sharon 
Chung-Klatte and Reinhard Hasselback, they discuss the building systems and the 
systemization of prefabrication and modular technology. “Building with prefabricated 
systems encompasses the production and use of pre-planned components or modules 
as a solution to build with higher quality and more efficiency.”49

They discuss the effects of systemization and if serial production lowers product value. 
They also discuss the two primary areas of construction: residential and industrial, 
within the prefabrication sector of building. 

49 Ulrich Knaack, Sharon Chung-Klatte, and Reinhard Hasselbach, Prefabricated Systems Principles of Construction (Basel: 
Birkhäuser, 2012), 7.
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Figure 23: Prefabricated Systems

They bring up a point in the residential industry that “there are private clients, 
who favour individualization but would still like to build cost-effectively and/
or with a guarantee on price.”50  Another point that they discuss is that “with 
prefabrication can come loss of local typology, construction methods and 
materials.”51 This means people feel that through prefabrication systems, one 
cannot really create an architectural master-piece as the final product would be 
too ‘boxy’ and, in most cases, slower to build and more expensive. Where in fact, 
prefabrication can lower production times and be a more cost-effective strategy.

50  Knaack, Chung-Klatte, and Hasselbach, Prefabricated Systems, 10.
51 Knaack, Chung-Klatte, and Hasselbach, Prefabricated Systems, 10.
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Home Delivery – Fabricating the modern dwelling 
– Barry Bergdoll and Peter Christensen

Home Delivery is a book written by Barry Bergdoll, curator of Architecture and Design 
at the Museum of Modern Art. It is about the tradition of exhibition houses that were 
put on display in the garden of the MoMA, located in midtown Manhattan, New York 
City. These exhibition houses were full-scale experiences and set out to show a new 
understanding of a modern lifestyle context between the world wars. What made 
these exhibition houses stand out from ordinary houses of the era was that they were 
all prefabricated off-site and, in essence, industrialized. “The viability and affordability 
of factory-produced housing has long been proven as more and more modular units 
blend into the urban and suburban fabric.”52

52 Barry Bergdoll et al., Home Delivery : Fabricating the Modern Dwelling (New York: Museum of Modern Art, 2008), 9.
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Figure 24: Home Delivery

Prefabrication in the early 1940s was about challenging the idea of the family home 
and allowing people to build their own kit homes that came flat packed on the back of 
a truck. Houses that were exhibited at MoMA were more than just innovative features 
like a “butterfly roof with internalized guttering, or even the great sheets of glass, but 
rather the idea of a house that might grow with the family without losing any of its 
status as a work of architectural art.”53 This, in turn, means that these houses were 
designed so that expansion of a home was easy and wouldn’t require a complete tear 
down of the home. 

According to Bergdoll, “not only is prefab on everyone’s lips in 2008, but it is poised 
to make great advances in coming years, both unleashing creative intelligence and 
tackling the dauting problems facing cities and settlements worldwide.”54 Bergdoll 
clearly sees that prefabricated architecture could be the future of architecture and 
could be as complex, if not more, than traditional architecture.

53 Barry Bergdoll et al., Home Delivery, 10.
54 Barry Bergdoll et al., Home Delivery, 11.

42



Urban Renewal – Theory and Practice – Chris Couch

Prof. Chris Couch wrote a book about Urban Renewal and talks about “spatial and 
sectoral changes in demand for land and buildings lead to the intensification of use in 
some areas, a reduction of density in other, in some cases to refurbishment and perhaps 
a change in the use of a building, in another case to demolition and reconstruction, 
and a few cases to the abandonment of buildings, vacancy and dereliction.”55

He produces valid points about the intensification of a city that could lead to better 
design decisions for architects and town planners. He also explains the process of 
urban regeneration and how it can be beneficial for a city’s economic growth. He 
states that it is “an economic process that increases what has decreased: of increasing 
investment where it has declined, or increasing employment where it has declined, 
increasing consumer expenditure and increasing population”56 With this being said, 
he continues to talk about the numerous theories behind urban renewal and how they 
need to be considered when re-developing an urban context.

55 Chris Couch, Urban Renewal Theory and Practice (London: Macmillan Education, 1990), 
56 Couch, Urban Renewal, 75.

1.
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Figure 25: Urban Renewal
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Figure 26: WikiHouse Prefabricated Construction System
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A great inspiration will be taken from the use of these five books. Books like Prefab 
Houses and Home Delivery give an indication to the history of prefabrication and 
allow for designs to be significantly improved on so that modular architecture and 
prefabrication can continue to grow and become a more viable solution to building, 
especially in a city like Auckland that is currently in a housing shortage. 

The books Small Structures and Prefabricated Systems Principles of Construction 
will provide insights into how tiny homes are designed and what is required to 
make it a viable solution with being able to live small. And finally, the book Urban 
Renewal will give understandings of what is necessary in terms of urban density 
and the economics behind increasing density and what it could mean with the 
growth of a city.

Overview of Literature
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Precedent Architecture

The Univercity of Auckland -EDFAB

HouseMe - Transportable Homes

Figure 27: EDFAB 4.0
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PrefabNZ - SNUG

Figure 28: PrefabNZ's SNUG Competition

Figure 29: HouseMe Transportable Housing System
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Figure 30: EDFAB 2.0 (Left) & 3.0 (Right)

Figure 31: EDFAB 4.0
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The University of Auckland had a group of researchers create a modular construction 
system that incorporated the idea of ‘file to factory’ production and prefabrication. 
EDFAB (Eco Digital FABrication) was designed in such a way that anyone off the 
street could construct the structure as it “consists of stackable, repetitive plywood 
cabinets, like adults-sized LEGO blocks, which are structurally braced using ‘butterfly 
plugs’ as joints.”57

The EDFAB system was used to investigate a small timber-based sleepout suited 
to the New Zealand conditions and used CNC fabrication techniques. EDFAB was 
designed on CAD/CAM software that uses a plugin called Grasshopper that allows 
for parametric algorithms. EDFAB has gone through multiple iterations, continually 
improving the previous design and making it more streamlined and efficient. It is 
currently on the 4th iteration, and the team have built a full-size home to test and 
prove the concept.

57 “CNC – the new approach to building,” ArchitectureNow, accessed November 24,  https://architecturenow.co.nz/articles/cnc-
the-new-approach-to-building/

The University of Auckland -EDFAB
     (Eco-Design-FABrication)

2020,
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PrefabNZ has created a competition that’s called SNUG. SNUG aims to fill up the unused 
spaces in families back yards and gardens, where they can have a self-contained 
dwelling that could be a sleepout or an office or a place for their kids to play or maybe 
even extended family to stay. The competition was started in March 2018 with the 
intention to create options for alternative housing solutions. They say that “the end 
result will be a pattern-book selection of finalists so that prospective homeowners can 
pick-and-choose the SNUG option that suits them and their backyard.”58

58 “SNUG design competition,” PrefabNZ, accessed November 2020 ,24, http://www.
prefabnz.com/Projects/Detail/snug-design-competition

PrefabNZ – SNUG Competition

Figure 32: SNUG Housing Logo

Figure 33: The Easy Snug Concept

51



They have found that New Zealand has the potential for 180,000 
additional dwellings to be created through partitioning and other forms 

of different newly-built accessory dwelling units.

Taking inspiration from a project like this could seem very beneficial, as being 
able to use space currently not being used is what I’m looking at achieving. 

Also allowing to alleviate the issue of the housing crisis that Auckland has 
presently, and empowering the density in Auckland and its surrounding suburbs 

to essentially double.

Figure 34: The Whare-iti Snug ConceptFigure 33: The Easy Snug Concept
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HouseMe – Transportable Homes

Figure 35: HouseMe Cabins
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HouseMe is another innovative solution to New Zealand’s current housing shortage. 
They offer affordable, transportable homes that are an easy and convenient option for 
some, and for others, they are the best choice because of the high price of conventional 
housing.59 They have created a system that allows them to create a specially designed 
tiny home that suits a particular clients needs and is then made within their own factory 
and shipped to the client on the back of a truck.

Their concept of design is based around a standardized platform that fits on the back of a 
truck. The tiny home is then built on this platform, allowing for ease of transportation to 
the client’s site. Although HouseMe is “designing practical, highly modern and liveable 
tiny homes that fit on the back of a truck”60, their designs lack any individualism between 
them. There is no flexibility to how clients could like their home to look, as all the tiny 
homes they offer all look like shipping containers.

With that being said, HouseMe still offers a lot in terms of what could be used to make a 
better solution to affordable, transportable housing. Drawing inspiration from them will 
allow the design of future prototypes to be better and deal with possible problems that 
might be encountered.

59 HouseMe, “About Us”.
60 HouseMe, “About Us”.

Figure 36: HouseMe home in Rural New Zealand
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When looking deeply into what made these concepts work and what made them 
not as successful as possible, this will be the starting point on which new ideas and 
concepts could grow from creating a prefabricated modular construction system 
that deals with these potential issues better than these precedents have. 

A system like EDFAB will be the main focus, as they have used nothing but wood/
plywood to create their modules and build their structure. This will be the most 
eco-friendly and renewable option. 

The concept of SNUG housing is a modest approach. It will be the starting point to 
what could potentially be a more considerable scale development of many minor 
dwellings on a couple of properties, creating infill housing. 

And lastly, having a precedent like HouseMe will allow to develop some background 
in terms of the economics behind factory-made homes and what could be changed 
while still keeping standardized dimensions.

Overview of Literature

Figure 37: Casabella SNUG Concept

55



Figure 38(Above): EDFAB 4.0    Firgure 39(Below): HouseMe Prefabrication Factory 
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05.
Design
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The site is located in the suburb of Albany, on 4, 6, 8, and 12 Agnew Place. These properties 
are part of a large new development in Albany that created roughly 40 new two-storey, 4/5 
bedroom homes. 

With this new development, there have been some poor decisions that have been made. 
Most of the properties within this development have their backyards open; the sites 
that have been picked are the worst and have the most space available. This part of 
Albany is nestled into the hillside between Albany Heights, Lucas Heights, and the 
old Albany Village in the valley created by the two hillsides. This part of Albany can 
be considered a regenerative bush.

Site

Site Analysis

Figure 40: Map of Albany
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The site is primarily surrounding by native New Zealand bush. The native New Zealand 
bush includes but is not limited to:

 • Beech Forest
 • Cabbage tree/ tī kōuka
 • New Zealand ferns
 • Flax/Harakeke
 • Kauri
 • Kettle hole plants
 • Kōwhai trees
 • Nīkau palms
 • Pōhutukawa trees61

Albany is also home to a wide variety of wildlife that calls the Lucas Creek Waterfall 
home within walking distance from the site. Also within walking distance is Kell Park 
in the centre of Albany Village.

61 “Native Plants,” Department of Conservation, accessed December 2020 ,20, https://
www.doc.govt.nz/nature/native-plants/

Surrounding Flora
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Figure 41: Lucas Creek Waterfall
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Surrounding Infrastructure

Historically Albany was primarily a farming village that “For most of the 
19th century, however, and until the 1950s, Albany remained undeveloped, 
with land held in large rural lots, either in bush or as farm holdings.”62 With 
the construction of the Auckland Harbour Bridge and the Northern Motorway, 
Albany became subdivided in the late 1950s into more residential and commercial 
plots. 

In the 1980s and ’90s, Albany began to flourish as the large tracts of farmland combined 
with the local planning made it feasible for commercial enterprises and manufacturers 
to relocate to; this meant that there would be a growing availability of jobs in the 
surrounding areas. More land was subdivided for residential purposes and Albany, like 
other parts of the North Shore, evolved from a rural locale to a sub-urban landscape.63

Albany now is home to the North Harbour Stadium, which houses over 25,000 
spectators. It also has a Westfield Mall and the North Harbour bus depot, all within 
walking distance of the site. Closer to the site, there is an assortment of restaurants and 
shops in the old Albany Village, a service centre for the Auckland Council and a local 
library. If you cannot find what you need there, there are supermarkets close by too.

Albany also has five schools for children aged 5-17 years old and has a university for 
people who want a tertiary education.

62 H. Lutz, and T. Chan, Section B North Shore Area Studies: Albany and East Coast Bays, a Report for Auckland 
Council, n.d., 398, https://www.aucklandcouncil.govt.nz/arts-culture-heritage/heritage/heritagesurveys/north-

shore-heritage-thematic-review-volume2.3-.pdf
63 Lutz, and Chan, Section B North Shore Area Studies, 398.
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Figure 42: Albany Central Aerial View
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According to the Auckland Council GeoMaps, the sites chosen share 
a boundary to a stream that goes into the Lucas Creek that leads to 

the ocean. Introducing new fauna onto the site will help retain and 
clean the fresh water used from the homes and create a more 

biodiverse environment. 

Surrounding Environment
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This will allow the rain/fresh water to gradually filter through the soil and keep 
the local streams clean from contaminants and pollutants that could endanger 
the local wildlife. Planting a wide range of local and native plants will ensure that 
the site relates to New Zealand ecology while also creating a thriving home for the 
wide range of local wildlife.

Figure 43: Kell Park, Albany, Stream to Ocean
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On the selected site, the sun rises Northeast and sets Northwest during the 
winter months, and the sun rises Southeast and sets Southwest in the summer 
months. The climate statistics for the area are as follows;

 • Hottest Month: February 20 degrees average
 • Coldest Month: July 11 degrees average
 • Wettest Month: is August, with a 52.1mm  rain average
 • Windiest Month: October, where the wind speed is 21Km/h on average

Annual precipitation: 386.4mm per year64

64 “Climate & Weather Averages in Albany, New Zealand,” Time and Date, accessed January 2021 ,5, https://www.
timeanddate.com/weather/@2194046/climate

Sun Study
Figure 44: Winter & Summer Solstice for Auckland
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Below are the sun study diagrams of the site, which show where the sun is in regards 
to the site and how this could affect the potential for overarching shadows from the 
existing structures. Keeping these structures in mind and the potential for unwanted 
shadows while designing will grant for a better overall plan of the site and how 
the proposed buildings will be orientated to allow for maximum interior daylight 
through the day to prevent any cold or moisture-prone areas. 

Figure 45: Sun Study, created by Kristian Deianov
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Programme
• Flexibility – proposed homes will be designed so that they are flexible for a wide 
variety of people or families.

• Construction system – will be designed so that everything is standardized to a 
plywood sheet that measures 2700mm high x 1200mm wide. Having everything 
standardized to a plywood sheet allows the modularity of the project to be 
replicable very easily. It means that everything will always fit together regardless 
of the orientation or position modules get put together.

• Shared social spaces – planning of the site will be done in order to create a 
variety of shared spaces that could allow people to communicate and collaborate 
and potentially develop relationships within the community.

• Privacy – will be one of the main aspects to focus on. Creating a separation of 
privacy between the existing and the new proposed structures and orientating 
the new structures so that there are no direct lines of sight into the existing 
buildings.

The programme for this design solution comes from recognizing the research 
within the field and creating a suitable prefabricated modular construction 
system that can create the opportunity to provide housing and increase the 
density in an ever-growing suburb in a city context like Auckland.

Figure 46: Vivazz Social Housing Concept
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Intended Users (Hopes and Aspirations)

This research aims to improve the opinion of prefabrication and how it can be 
achieved easily while still maintaining a similar or lower price point to building 
compared to conventional building techniques. 

The motive behind this research is that Auckland is in dire need of a more 
innovative and faster method of building to supply the homes required to fulfil the 
requirement. Having the opportunity to create a system that can be cheaper and 
more cost-effective could be a solution to the persisting problem of the housing 
shortage. The focus is not to create a construction system that will answer all 
problems but a stepping stone on which designs can be built upon.

Figure 46: Vivazz Social Housing Concept
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According to the Auckland Unitary Plan, the chosen site is zoned as 
H4: Residential – Mixed Housing Suburban Zone. A brief description of H4 is that 
it “is the most widespread residential zone covering many established suburbs and 
some greenfield areas. Much of the existing development in the zone is characterized 
by one or two storeys, mainly stand-alone buildings, set back from site boundaries 
with landscaped gardens.”65 This zone in particular compared to the others allows 
intensification and “up to three dwellings are permitted as of right subject to 
compliance with the standards. This is to ensure a quality outcome for adjoining 
sites and the neighbourhood, as well as residents within the development site.”66  
Characteristics of the Unitary Plan that apply to the site are:

H4.2. Objectives
 (1) Housing capacity, intensity and choice in the zone is increased.

H4.3. Policies
 (5) Require accommodation to be designed to meet the day to day needs of   
       residents by: 

 • providing privacy and outlook; and 
 • providing access to daylight and sunlight and providing the amenities   
   necessary for those residents.67 

65 Auckland Council, H4 Residential – Mixed Housing Suburban 
Zone, n.d., 1, https://unitaryplan.aucklandcouncil.govt.nz/Images/

Auckland20%Unitary20%Plan20%Operative/Chapter20%H20%
Zones/H20%4Residential20%-20%Mixed20%Housing20%

Suburban20%Zone.pdf
66 Auckland Council, H4 Residential, 1.

67 Auckland Council, H4 Residential, 2.

Planning Regulations
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Designing and producing dwellings that meet the requirements of the policies 
will allow in creating an environment that can feel welcoming to everyone. 
Developing a construction system that is easy to build and understand can act 
as a tool towards making the building work safe, sustainable, not dangerous to 
contractors or home owners health, and most importantly, durable to withstand 
Aucklands weather conditions. 

Abiding by the principles set out by the Auckland Unitary Plan, we can create the 
future of Auckland and produce architecturally pleasing spaces that also help 
increase the density of suburbs while they are becoming more developed. This, 
in turn, also provides a solution to creating opportunities to help solve the current 
housing shortage.

Figure 47: Auckland Design Manual
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The typology of the proposed project will be infill housing within a suburban 
environment that will use underutilized backyards to create higher density. As 
Auckland is currently facing a shortage of housing, it creates the opportunity 
for growth and density, as there is a need for housing. This project aims to 
develop and produce a modular prefabricated construction system that can 
aid in the production of the proposed infill housing and speed up construction 
times of homes as they would be prefabricated off-site in a factory and flat 
packed on the back of a truck. 

Typology
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The processes outlined will form how the project is designed; 
focusing on CAD/CAM software, the use of a CNC in a factory 

setting, functionalism & rationalism, and micro-architecture will 
allow the created design to have both a combination of aesthetics 

and function while being compact. The site was chosen as it fits the 
project’s requirements. The backyards of these properties are left empty 

and unused and, in combination, could create the opportunity that this 
project would need to flourish as the suburb of Albany continues to get 

developed.

Figure 48: Infill Housing Concept in Christchurch, NZ
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Design Challenges
The design challenge for this project was to create a construction system 
that can help with the production of houses in Auckland. This system would 
be prefabricated off-site with various factory production methods like CNC-
routers, 3D printers, jigs, cranes and conveyors to promote faster and more 
precise fabrication. It is important to note that there is a focus on producing this 
construction system for an infill housing setting within a suburban context; the 
main point will be to ensure that it is made as efficiently as possible. This, in turn, 
will help with the housing shortage Auckland currently faces, as more homes 
will be able to be built quicker. With traditional building techniques, there is a 
lot of wasted materials, and the buildings are usually not very sustainable. With 
this construction method, a challenge that will be faced is creating a sustainable 
system that uses regenerative products. For example, as the structure will 
primarily be constructed out of wooden products, sourcing a company that 
supplies renewable wood will be the best outcome. 

Other challenges that will be faced is that of social/cohousing design structure. 
How will certain orientations of the buildings influence how people might feel 
like they are a part of a community, communicate, or not feel like they are left 
out of the wider community. In California, Professor Claire Cooper Marcus of 
Berkeley has written an investigative research paper on the site planning and 
building design of a cohousing setting, where she states a few aspects of a 
successful cohousing plan. 
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These are as follows:

 • It seems highly likely that a site-design that incorporates a shared   
   outdoor space bounded in whole, or part, by the dwellings it serves and  
   designed for a great variety of adult and child activities will generate a  
   stronger sense of community than one that does not.
 • It seems highly likely that in a climate zone where it is too cold to be  
   outdoors for a considerable portion of the year, a covered shared space  
   will permit residents to meet “outdoors” for a longer period of the year.
 • It seems highly likely that a site design which requires that residents 
   walk from peripheral parking to the front door of their dwellings past  
   other dwellings will engender more casual meetings and a stronger   
   sense of community than a site design which incorporates parking   
   within each unit.
 • A site design where residents have a choice between private outdoor  
   space (e.g., fenced or otherwise delimited backyards or patios) and   
  semi-public out- door space (e.g., “front porches”) have a greater  
  potential for a strong sense of community than ones where there is no  
  choice.
 • It is probable that a site plan consciously designed to minimize or   
     eliminate intrusion by outsiders into shared outdoor space will support  
   a stronger sense of community than one which creates a busy   
   pedestrian route through the site.
 • It is possible that a building design which looks different from its   
  surroundings may engender a stronger feeling of community among  
  cohousing residents than one that blends in.68 

Following these points will allow for a better design overall to any aspect of the 
social/cohousing community.

68 Clare Cooper Marcus, "Site Planning, Building Design and a Sense of Community: An Analysis of Six Cohousing Schemes 
in Denmark, Sweden, and the Netherlands," Journal of Architectural and Planning Research 17, no. 63-146 :(2000) 2, accessed 
April 2021 ,6, http://www.jstor.org/stable/43030533
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In this stage, this is where the brief of the project is set out and understood. 
Gaining a good understanding of what needs to be achieved will generate a 
better and more well thought out design. This stage primarily consists of doing 
a site analysis, design sketching, and developing a wide selection of ideas to suit 
the requirements set out earlier by the proposed research question.

Once a design has been selected, further development and spatial considerations 
are made as architecture is about creating a pleasant space and a well thought 
out spatial plan. 3D digital and physical models are made to help to envision 
and test the design. Development continues to test, refine, redo, and reinvent 
any possible outcomes to tease out the best solution to the proposed research 
question.

Design Process

a) Pre-Design

b) Detailed Design
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When a detailed scheme is selected, this is when refinement is done. Further 
refining the spatial optimizations and beginning to form the finalized design in 
plan, section and elevation. Additionally, at this point, designing an appropriate 
structural system to fit the proposed modular prefabricated intention. Once 
everything is completed, more detailed models can be done to demonstrate the 
chosen proposal.

c) Design Development

Figure 49: Design Process
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06.
Design Outcome
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Using the design process mentioned previously has created the boundaries of 
design that would be followed to conceive the final outcome. Through the course 
of this research paper, the design process has developed three concepts, each 
unique in their own way, with only one goal in mind, that is, to design a modular 
prefabricated system that can be turned into a house. Below each concept will 
be discussed in terms of what it was, what worked and what did not.
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Concept One

Although this concept tried to be a prefabricated and modular system, it did 
not work. Even though regarded as prefabricated, the system still focused on 
traditional building techniques, and a lot of the work would have to have been 
done on-site, which defeats the purpose of a project like this. 

There were too many different modules, and it would have been too complicated to 
build. None of the panelized modules were standardized, meaning that each panel was 
not the same size or was not set to what is currently available in terms of materials 
required to build it; in turn, this would increase the build time.

One thing that this concept proposed was that using large backyards that shared a 
boundary, and creating them into one open space, proved to be beneficial. Although the 
issue of privacy would arise in this case, this would later be solved using vertical slat 
fences to separate some of the spaces to create a private space for the new homes.

This design did not optimize the space of the backyards very well either. In the area 
of 4 backyards, this design could only fit three extra dwellings, meaning that it 
would not really be doing very much in terms of increasing density.
Although this concept proved to be very beneficial in seeing what can work, 
more work needs to be done to refine and develop this further.
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Figure 50: Concept One, created by Kristian Deianov

Figure 51: Concept One, created by Kristian Deianov
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Figure 52: Concept Two, created by Kristian Deianov

Figure 53: Concept Two, created by Kristian Deianov81



Concept Two
With this concept, a lot more thought has been made to rationalize and standardize 
everything. This design is based on a beehive, where each module is modelled as one 
part of the hive. The shape is very easily replicable, which made it modular. If the owner 
would like to add or take away a room module, they could. Although having a shape 
like this does have its drawbacks. 

First off, as each room module is based on a hexagon, this created awkward corners 
that will not particularly have very much use, unless there was a lot of built-in furniture 
used as storage. Secondly, creating a roof for a complex floor plan like this would mean 
that even more complex and expensive systems will need to be made to support having 
internal gutters on every intersection of room modules. This being said, the idea of 
creating a larger roofing structure to accommodate all the dwellings could happen, but 
this would not be a good idea either as it would be blocking most of the sun over the 
whole site.

This concept dealt with privacy substantially better, as each house was orientated 
so that there were never any direct lines of sight into another dwelling or existing 

home. Each residence had its own private garden. There was also a community 
garden near the middle of the site, further confirming Professor Clair Cooper 

Marcus’s points about creating good community areas while also having 
private spaces.

This design optimized the space on the properties very well. It was 
replicated six different times on a site of four properties sharing 

the same boundaries to their backyards. It had the opportunity for 
auxiliary parking to be added to the site.

This concept ticked more of the boxes to what could be 
considered a feasible design solution. However, there are still 

some missing components to make it a more flexible solution 
for a wider variety of people.

Figure 53: Concept Two, created by Kristian Deianov 82



With this approach, a lot more consideration has been taken to follow the 
methodic principles outlined earlier in this research paper.

Each module was designed with the practical function of the space in mind. 
Room modules have been designed in such a way that no space is left unutilized. 
Panelized modules were designed so that they were standardized to a plywood 
sheet. Each room module would be measured by 1.2m increments, as this is the 
width of a plywood sheet. 

This design follows Walter Gropius and how his works used simple geometry to 
create symmetrical buildings that dictated their function. The same principles 
were applied to this concept by creating simple rectangular forms connected 
using corridors to create more visual appeal.

The project has been designed so that the structure is clearly defined and is 
artistically pleasing. It poses the ability to provide a robust, durable, and healthy 
environment while also being aesthetically pleasing for both the homeowner 
and the tenant.

Functionalism

Rationalism

Architectonic

Figure 55: Concept Three, created by Kristian Deianov

Concept Three - Chosen Design
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Figure 54: Concept Three, created by Kristian Deianov

Figure 56: Concept Three, created by Kristian DeianovFigure 55: Concept Three, created by Kristian Deianov
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The structure and components of this design have all been modularized so 
that they are easily replicated to create the pods. Larger room modules can be 
orientated and attached to other rooms in countless combinations to improve 
the design’s flexibility. Owners and tenants can choose what rooms they would 
like and how they would be orientated. Rooms can be added and taken away at 
any point in time if the need arises. All the modules will be fabricated off-site 
and flat-packed on the back of a truck as a numbered module kit-set for easy 
construction (modules will be assembled off-site).

As space is a lucrative asset in a developing city, it has been optimized so 
that every dwelling and existing home have their own private garden, but not 
making the area feel overcrowded. The concept has been designed with high 
ceilings so that the interiors feel like they are more significant than they look, 
like how Kota Mizuishi did with his tiny home that was only 55 square meters. 
Council regulations have also been followed to keep the dwellings no larger 
than 65 square meters, as this is considered a minor dwelling.

This concept is expected to be considerably cheaper than traditional building 
methods. If this concept is mass-produced, it will benefit the program 
substantially more. The condition of the housing is critical as most of our 
lives are spent indoors. These homes are expected to withstand the elements 
and also provide a healthy form of living. This is defined as good quality and 
habitable, well insulated, ventilated and fitted with good reliable heating, not 
overcrowded, pest and contaminant-free, and safe. These points have been 
kept in mind when designing this concept. Systems have been put in place, 
like installing double glazed windows, having passive heating and cooling, 
well-insulated with cladding that is suited to withstand New Zealand weather 
conditions.

Modularity and Prefabrication

Micro-architecture

Affordability and Un/Healthy Living
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With all this being said, concept three fits all the points covered in this research 
paper well and could be considered the most appropriate feasible design 
solution to the problem that the research paper has proposed.

Figure 58: Concept Three, created by Kristian Deianov

Figure 57: Concept Three, created by Kristian Deianov
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07.
Conclusion

This research paper aims to answer if, In the context of a suburban environment, can 
innovative modular housing effectively help to alleviate housing issues in Auckland?

This has been achieved by designing a prefabricated system that is standardized on 
a plywood sheet. The system is simple enough that it is easy to understand and be 
put together by a contractor. Time taken for construction will be reduced as it will be 
fabricated off-site in a factory and shipped to the site on the back of a truck as completed 
panelized modules; the contractor would then erect these modules. By testing the system 
in CAD/CAM software, building parts are ready to be cut by  CNC with minimal wastage. 
This is because the pieces will be efficiently organized on each sheet of plywood. All 
construction materials will be environmentally friendly and sustainable and only 
sourced from credible businesses.

This has been achieved by proposing that these dwellings will be cladded and sealed 
like a traditional house, with the sufficient waterproofing required by the New Zealand 
building code. The homes are intended to be well insulated and will have double glazed 
windows to provide further improved thermal performance. Having a dry home will mean 
that the occupants will remain healthy and not live in a damp environment. Furthermore, 
as a contractor will be constructing the houses, there will be less opportunity for these 
proposed dwellings to be leaky or poorly built.

• Creating an efficient and sustainable modular prefabricated   
   construction system improves construction times and reduces the  
   wastage produced compared to traditional building methods.

• Ensuring the proposed dwellings are healthy and dry and do not  
   negatively impact the people who will occupy the homes.
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This will be achieved as the proposed design will be able to be replicated to the chosen 
site and a variety of other sites across Albany and other suburbs around Auckland. Not 
only will this project be for Auckland, but it can be replicated anywhere.  In my opinion, 
the proposed design has created an opportunity to double the density per site. This being 
said, across the four chosen sites, the proposed design has an additional six dwellings 
and space for auxiliary carparks for these dwellings. Although this proposal is intended 
to be a temporary stepping stone for the current Auckland housing shortage, it can be a 
more viable option to keep these structures more permanently.

In my opinion, this proposal could be a means for other researchers to continue to develop 
the notion of prefabrication further and potentially drive it to be the future of architecture. 
With my experience in prefabrication, it has proved beneficial with knowing what the 
design can and can not achieve and the extents of what it is capable of. The proposed 
buildings for this project are a set of dwellings, each under 65 square meters. The aim is to 
create a healthy community-driven environment and increase the density of developing 
suburbs while also allowing decreased build times and lower overall wastage that could 
cause pollution. While this proposal aims to create a setting to increase the density of a 
suburb and lower the effects of the housing shortage in Auckland, it is our responsibility 
to discover what architecture can contribute to this goal.

• Creating more density in a suburban setting within a developing  
   city.
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Final Design
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Figure 59: Site Analysis 90



91



Figure 60: Proposed Site 92
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Figure 61: Prefabrication Process 94
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Figure 62: Design One 96
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Figure 64: Design Three 100
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Figure 65: Modules 102
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Figure 66: Pod Construction 104
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Figure 73: Module Construction 118
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Figure 74: Module Construction 120
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Figure 75: Module Construction 122



123
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Figure 77: Wider Context Plan 126
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Figure 80: Render 132
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Figure 81: Render 134
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Figure 82: Sectional Render 136
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