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INTRODUCTION
The provision of decent affordable housing is an ongoing and chronic problem
for New Zealand. Despite being a preoccupation of every elected government
for the past two centuries, it has eluded a wide range of strategies. When
looking for large areas of raw land to develop in the Auckland region, historically the Housing Division of the Ministry of Works found outlying suburbs
an attractive choice for state housing, particularly those with proximity to local
industrial areas1. Concerns with ‘mitigating the economic costs of sprawl’2, expressed as early as 1957 resulted in the introduction of a policy which required
that 25 percent, and later 50 percent of new state houses be multi-unit3; for
reasons of ‘saving land and increasing residential densities’ 4. The most typical
housing type for this initiative was the 2-storey semi-detached model shown in
Figure 2, and a number of variations on this model. The impact of these early
policies can be evidenced in the large suburbs built in the late 1960’s and in
particular, the suburbs of Otara in the Auckland region and Cannons Creek in
the Wellington region5.
Over time, as state housing became the housing of the poor, it became increasingly associated with social problems. Government divestiture blurred
the indicators of tenure in the single storey state houses, but the distinctive appearance of the 2-storey semi-detached state house and its lack of desirability
for ownership made it a clear marker that it housed the poor. The associated
stigma has been exacerbated by a combination of steady deterioration due to
lack of ongoing maintenance, and media attention (See Figure 3) identifying
the two-storey semi-detached house as a place of crime, gang activity, drug use
and vandalism. As a result, the desirability and subsequent value of such houses is arguably negative as the houses are increasingly vacated and scheduled
for demolition.

0OMZUIF)PVTFT3FNBJOć
 F%FNJTFPGUIF4UBUF)PVTJOH4DIFNFJO/FX
Zealand
We Call it Home: A History of State Housing in New
Zealand
Building the New Zealand Dream
We Call it Home,
Building the New Zealand Dream
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Figure 1: Foreword from State Housing in New Zealand, 1949 source:
Cedric Firth. Ministry of Works

Figure 2: The early 2-storey semi-detached state house in New Zealand, source Firth State
Housing in New Zealand, 149

7

Growth Misconduct in the Suburbs
Demolition strategies of large tracts of state owned housing means that local
residents are displaced and neighbourhoods are destabilised as poor quality older housing stock is replaced with newer, ‘affordable’ housing (see Figures 4-6).
The continuity of these older neighbourhoods is fragmented; the memories and
the detritus of slow development are lost and identity is wiped away. The new
houses are largely designed for private ownership by a new public, increasingly speculating and seeking revenue opportunities from leasing. The resulting
housing is that of the least possible capital cost and least possible risk for the investor, resulting in the most easily saleable housing type--the 3-bedroom home.
Houses designed for revenue generation often minimise any expenses that bring
tenant beneﬁts such as those that reduce operating costs or allow more efﬁcient
use.
With the Auckland ‘housing crisis’, the suburb has come back under the spotlight for the provision of affordable housing. Current government strategies of
rebuilding include the widespread demolition or relocation of existing housing
and wasteful destruction of large neighbourhoods to obtain the land required for
the economies of scale deemed necessary for affordable housing. Despite the
clear demand for both larger houses, capable of accommodating extended families; and smaller houses, capable of accommodating those who live alone; the
majority of new development is made up of 3-bedroom homes, most desirable
in the marketplace for upper and middle income families.
Problem Statement
This situation brings into question how to place architects into real human service with engaging with the neglected suburban state housing landscape and
make better use of scarce resources for a more economically, environmentally
and socially sustainable neighbourhood. It questions the role of the architect in
the promotion of a renewed culture within a poor and ethnically diverse community that values self-reliance and the reuse and redeployment of scarce resources, including housing.

Figure 3:(opposite) A sampling of images of the 2 Storey Semi-detached state House
featured prominently in the news: A, Dominion Post story on criminal activity, Dominion Post 12 March 2015; B. House featured in Once Were Warriers ﬁlm about gang
violence source :
C. Part of a widespread reporting of housing contributing to death reported in the Dominion Post, Friday, June
5, 2015; D. Headlines from the Dominion Post on ﬁre following seige ending in death
reported in the Dominion Post Tues May 3, 2016; E. Feature on state housing and contamination; Dominion Post 31 May, 2016 F. National - NZ Herald News July 30, 2016
G. Article in the Listener (7 Nov, 2015) regarding neighbourhood crime.
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How can the architect assist in
the provision of affordable sustainable housing for an ethnically diverse disadvantaged suburban neighbourhood?
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Figure 7: Continued suburban sprawl scheduled in South Auckland. source:
http://myormiston.org.nz/ormiston-town-centre-2/

Figure 4: Clearing state housing estates, Epuni

Figure 6: Ongoing demolition of 2-storey state housing

Figure 5: Documentary ﬁlm on clearing state houses from Glenn Innes
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AIMS AND OBJECTIVES
The aim of this thesis is to address these concerns by demonstrating the
potential for reconceptualising existing buildings and urban infrastructure for more productive uses: for vocational training, localised food
production and processing, renewable energy, and affordable housing.
It proposes a strategy for affordable retroﬁt through the recycling of
existing publically owned local housing, increasing home and neighbourhood ‘ownership’ through utilising the advantages of the resident
community and improving the mix of housing age and type while reducing the costs of home operation.

SCOPE AND LIMITATIONS
The unit of analysis for this study is neither an individual house, nor an
entire politically bounded community; it is a subset of a suburban
ethnic community. In this respect, this thesis adopts a meso-level of
analysis; that is a collection of houses that are proposed to be relocated,
reoriented and recoﬁgured into an interdependent social world within
the Auckland neighbourhood of Otara. The thesis is exploratory in its
scope. An initial examination of the literature has revealed very little
attention given to date to the challenges of retroﬁtting housing, while
taking into account speciﬁc cultural dynamics of the older suburbs.

12

METHODOLOGY
Taking Auckland as the focal point for national imperatives for sustainable, affordable housing and regional demands for increased densiﬁcation, the thesis considers how complex housing requirements might be
reconciled and operationalised within the city’s most stigmatised suburb. The literature and a series of case studies were reviewed to ﬁnd
strategies and solutions for sustainable affordable housing but also to
establish the signiﬁcance of this work in terms of the role of the architect.
Conversations were held with with residents and community groups of
the aforementioned suburbs as well as with house relocation specialists to to determine the desirability and potential for relocating selected
housing stock within the neighbourhood. Preliminary experiments were
undertaken with targeted potential users to test ideas and participatory
design strategies where self-help is a key strategy for many affordable
housing schemes.
From this foundation, a 6-step process was developed to: reclaim housing that has fallen from favour; remove it from its immediate location;
relocate it to a temporary location; retroﬁt/reconﬁgure it for sustainability and suitability for a variety of family situations and living arrangements; reconnect it with the community then ﬁnally reposition it
to a permanent site within the community. Discussions were held with
potential end users/self-builders to explore possibilities and understand
the variety of user requirements which resulted in model development
and design iterations. The design process and development has been
aided by frequent self reﬂection and ongoing critique.
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STRUCTURE OF THIS DOCUMENT
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THE LITERATURE
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LITERATURE REVIEW
The issue of how to build affordably has been researched extensively,
but largely within the conﬁnes of the dominant Western culture in a
capitalist system1. What is new are the unparalleled levels of migration
and the rapidly growing divide between the ‘haves’ and the ‘have-nots’.
Urban theorist, Leonie Sandercock suggests that the built environment
has not been designed for the multiple cultures that inhabit it and that
little has been done to understand how different cultures inhabit and
understand space2. Rather than following the global trend of homogeneity, she discusses the potential for accommodating difference rather
than contributing to ‘cities of indifference’.
At the same time, New Zealands architectural periodicals continue to
exalt the elitist New Zealand dream of a private dwelling overlooking
outstanding unpopulated landscapes and largely ignore the culture of
generic, anonymous buildings for ordinary people which create their
own urban landscapes. The seemingly limited role of the architect
must be challenged in the face of continued housing crisis. In spite
of the new cultural context, the underlying issues related to the provision of affordable, sustainable housing remain somewhat the same: the
price and availability of land; the cost of materials and labour; the bureaucracy of process and the difﬁculties of ﬁnancing. Clearly, a more
strategic approach is required of design.
Efﬁciency of Land Use
The cost of land is predicted to always be a burden in the Auckland
region where demand is excessively high3. This increases the requirement for efﬁcient use together with an increased respect for the enviEconomic Representations: Academic and
Everyday
1MBOOJOHć
 FPSZBOE1SBDUJDF
Making Space: Property
Development and Urban Planning
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ronmental aspects of the site. Layouts and designs need to minimise the
impact on the environment; maximise the beneﬁts the site affords such
as solar gain; and create and encourage intensity of activity, use and
form4. Rather than simply seeking increased population density which
has been associated with overcrowding and poverty, maximimum use
can be achieved through intensity of use through ﬂexible designs that
allow the close succession of activities as well as compactness and convenience5.
The Need for Continuity
Extensive research in the ﬁelds of urban studies and psychology outline the importance of continuity of place6,7,8. Once a neighbourhood
has developed a clear and deﬁned ‘sense of place’ it becomes a part of
the residents’ self-identity. Places “act as referents to past selves and
actions, and that for some people, maintenance of a link with that place
provides a sense of continuity to their identity”9. Researchers describe
the sense of grief, frustration and placelessness which surveyed residents experienced when uprooted from neighborhood10,11. While the
need for continuity has been challenged by those who argue that change
is healthy, there seems to be agreement that if the change is a personal
choice, it can provide opportunities, such as the development of a new
identity12. Negative associations occur when the user is not in control
of their ‘sense of self’ and are forced to make unwelcome changes.
A better mix of tenure
Often the sense of feeling at home in one’s community is expressed
through a sense of ownership, when local residents feel they have a

Front to back : a design agenda for urban housing
Front to back : a design agenda for urban housing
Journal of Environmental Psychology
Journal
of Environmental Psychology
Journal of Environmental Psychology
S
and Racial Studies
ć
 F%FBUIBOE-JGFPG(SFBU"NFSJDBO$JUJFT
Twigger-Ross & Uzzell,

207
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sense of control over their homes.13,14 It has been hypothesized that
community identity is engendered by this continuity15. Urban theorists
and practitioners alike address the need for a mix of tenure, warning
of the dangers of single tenure neighbourhoods and ‘one-class ghettos,
whether upper or lower16 . Flexibility should built into the block, street
and neighbourhood levels, making it impossible to tell who is owning
and who is renting.
Flexibility
In The Architecture of Affordable Housing, Davis establishes the importance of ﬂexibility in the provision of affordable housing as well as the
need for what he calls a ‘good ﬁt’, referring to the relationship between
the living patterns of the occupant and the features of the dwelling17.
Well-designed homes with a comfortable and loose ﬁt permit the dwelling to be altered when the owners needs change or outgrows the ﬁt.
He identiﬁes four ways to obtain maximum ﬂexibility:
1.
Unit variety: Incorporate several different types of units within
a single building, so that residents can move from smaller to larger units
and so forth. This works well with the form of ‘big houses subsuming
little ones’. While it does not afford the same ﬂexibility as altering the
size of the unit, it is an inexpensive way to provide some alternatives for
residents. It also encourages a more heterogeneous population. This
could be easily accomplished with additional units
2.
Incremental building. Append space to a dwelling either expanding out or up as needed. The dwelling starts small but allows for
expansion, ﬁnishing a basement, enclosing a deck or patio, opening an
attic
3.
Flexibility through physical changes within the unit. Walls can
be inserted or moved without altering the structure, using furniture as
walls, using the loft space. Closets on castors, multiuse furniture, etc
4.
Sub-dividable units—dwellings that are designed to allow for
the separation of one unit into two totally self-sufﬁcient entities.
Materials Re-use
and David M. Hummon “A Place to Call Home: Identiﬁcation with
Dwelling, Community and Region”, The Sociological Quarterly, Vol 34, No.1
(Spring, 1993) 111
Canadian Journal of Environmental Education
Lynch. The Image of the City (Cambridge Massachussettes, MIT Press,
1960)
Lewis; Front to Back
ć
 F"SDIJUFDUVSFPG"ČPSEBCMF)PVTJOH
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Confronting the pragmatic challenge of building ethically and affordably in an established low-income suburb also demands rethinking architectural construction and questioning how the use of material resources and the making of buildings can respond to a larger degree of
complexity18. Architect and researcher Jacques Ferrier19 cites philosopher Rene Decartes as inspiration when he recommends we build in
continuity with existing structures and not start from scratch by completely destroying what already existed. The signiﬁcance of integrating
reclaimed buildings and materials within new buildings has been explored through theories regarding the meaning of place: place identity,
place attachment, and place dependence20. The notion of reusing building materials and components has signiﬁcant implications in terms of
the associations which people make, when perceiving them in their new
state. There can be strong emotional, cultural or physical connections
that are unlikely to be found within new materials, because reclaimed
materials have a history which predicates their new use, often bearing
the marks of time. The literature also suggests that the explicit use of
reclaimed materials within a person’s home may serve as an avowal of
their own sustainable principles21.
Within New Zealand the reuse of materials is largely applauded. Academics and architectural professionals, John Storey, et al. strongly support the adoption of material reuse practices, discussing how reuse of
materials: reduces the demand for primary resources through decreased
demand on new building materials; results in decreased waste to landﬁlls; and lessens the impact on the environment by undertaking disassembly of buildings as opposed to destructive demolition practices.22
Besides the long-term environmental beneﬁts, the authors also outline
four other areas which the reuse of materials beneﬁts; namely, economic, social, health and legislative23. According to Storey et al., the reuse
of materials can have a signiﬁcant positive impact on the local economy
and society in terms of the provision of jobs and job training, the development of new industries and improved public awareness of sustainable building practices24. Communities are stengthened by the increased
Towards an ecology of tectonics: the need
for rethinking construction in architecture.
Useful : the poetry of useful
things = Utiles : poe sie des choses utiles (
Towards an Ecology
Towards an Ecology
Storey, Morten Gjerde, Andrew Charleson, & Maibritt Pedersen-Zari, “The
State of Deconstruction in New Zealand 2014 - Synopsis” in Whole house reuse :
deconstruction ed Juliet Arnott and Kate McIntyre (Christchurch: Rekindle 2003)
The State of Deconstruction
Storey, 2003 The State of Deconstruction
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networking that occurs when material reuse strategies are adopted and
reduced waste contributes to Local Authority and Central Government
obligations for waste reduction targets.25
A strategy of designing with ‘what’s available’, consists of exploiting
the almost inﬁnite number of used materials, using a variety of prefabrication techniques and repurposing ready-made materials that have
become undesirable in their current forms. Waste materials have the
advantage that they exist, they are unwanted, and they are often free.
Using the same material but with different combinations can create a
language speciﬁc to each building. Ferrier makes the point that replacing the old wooden windows with PVC or aluminium window is
enough to profoundly change the look of a restored building. A modiﬁcation that might seem merely technical and unimportant can radically
change the appearance of a building.26
Community Labour and Self-Build
Self-build is primarily about addressing problems of housing access
for low-income people in housing need27. It seeks to improve access
to affordable housing as well as contribute to increased home ownership and improved housing quality. Most self build schemes are “community-based design and built partnerships that sustain the hard work
of transforming problematic sites and mixed income family needs into
‘place’ engaged, quality, affordable, compact and green urban homes
and gardens28”
Most commonly oriented towards home ownership, self build is often
a response to the inability or unwillingness of landlords to invest because of low returns on capital and high administrative costs29. Limited
access to affordable housing often means that people must live in poor
quality housing, many of which are associated with health risks or are
associated with standardised plans and house sizes that are not easily
adjustable.
Increasingly, the convergence of low-tech grassroots organisations and
that of high-tech initiatives are converging30. In new buildings econStorey, 2003, The State of Deconstruction
Useful
Self-Built Housing on the Internet, An
International Overview of Self Build Housing Projects and Programmes

Growing Urban Habitats
Self-Built Housing
Design, When Everybody Designs: An
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omies of repetition and standardised plans often require a sacriﬁce of
adaptability and tend to create monotony among standardized environments. However, when working with used housing forms, a series of
similar buildings with different owner designers and budgets can allow
for all kinds of experimentation31. A standardised building model can
also facilitate reconﬁgurable internal construction systems and assemblies of building components, permitting modiﬁcation and adaption to
suit personal requirements.
New tools and methods can empower residents to shape their own environments to their needs. Elvin32 identiﬁes four current approaches that
are well suited to the issues inherent in self build:
1.
Remodelling,
2.
Use of custom systems,
3.
Off-the-shelf collage; and,
4.
Mass-produced customisation.
The predominant method of residential reconﬁguration is remodelling
or in its more extensive form ‘retroﬁt’.
‘Self-build is a way of not only reducing the direct ﬁscal costs of such
projects, but also providing a mechanism for integrating communities
and families through co-operative work in the active pursuit of mutual
well being and collective as well as individual beneﬁts”33. Saville-Smith
found distinct cultural differences in the way in which self-build housing has been integrated into housing schemes internationally34. While
her research covered self-build initiatives in Western ‘individualistic’
cultures, she noted how collectively oriented communities such as the
Amish in USA were particularly successful. A sense of uniqueness or
distinctiveness35 can be cemented in place through the social interactions that are fostered in these communities through community participation and social support networks that can be speciﬁc to their ethnicity.
Design for Incremental Build and Ownership
Finally, purchasing a house usually requires ﬁnancial assistance, which
means a dependency on the availability of loans or mortgages. Low income earners are typically unable to meet lending criteria requiring alternative paths to home ownership and most governments tend to focus
Introduction to Design for Social Innovation
Integrated practice in architecture : mastering design-build, fast-track,
and building information modeling
Integrated practice
Self-Built Housing
Self-Built Housing
Twigger-Ross & Uzzell,
207
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on relieving the housing problems of the middle classes36. The self-built
house, particularly one built in increments can permit gradual investment over time. “Incremental building ﬁts the livelihood strategies and
conditions of the poor. As families grow and as resources permit, low/
moderate income households build their homes, step-by-step.”37
Conclusions
Place-identity literature shows that the maintenance of continuity within a neighbourhood can be pivotal to community health and wellbeing, yet neighbourhoods with the lowest levels of income, health and
wellbeing are those increasingly targeted for redevelopment. Replacement housing, if privately funded is focussed on proﬁt and resale and is
rarely well suited to low income families. Affordable housing for the
poor is best acheived through the strategic use of ‘waste’, the reuse of
buildings slated for demolition and the use of recycled materials and
components within new designs which increase ﬂexibility, exploit the
natural advantages of the site, and permit a more efﬁcient use of land.
Reclaimed materials may also provide a mechanism for encouraging
the community to develop their own sustainable practices, harnessing
cultural practices and community engagement to increase the ratio of
home ownership and extend tenure in the community. Home ownership
improves housing tenure, can beneﬁt from self-build, and community
build and is achievable through incremental strategies of ownership.

Jan Bredenoord, Paul van Lindert. “Pro-poor housing policies: Rethinking the
potential of assisted self-help housing” Habitat International 34 (2010) 278
Habitat International
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RURAL STUDIO
1. Lucy’s House
1997
2. The $20K House
2005 to present
Hale County, Alabama
Architect/Founder: Samuel Mockbee
OBJECTIVES
Rural Studio is a design-build architecture studio run by Auburn University1. Founder, Samuel Mockbee believed that while the architect’s
primary emotional connection should always be with place, it should be
the ethical responsibility of shaping the environment, the energizing of
one’s community and the breaking up of social complacency rather than
the superﬁcial qualities of place. He demanded an acknowledgement of
the social aspects of architecture with a focus on active civic engagement as well as active community participation.
Lucy’s House, consists of three main elements: a single-story living
space, a screened-in porch, and a tower that doubles as a master bedroom upstairs and tornado shelter/family room downstairs. The insulated walls were made from 72,000 individually stacked carpet tiles.
The $20k House is an ongoing research project that seeks to provide decent and affordable housing for people living in poverty. The challenge
is to build a house for $20, 000, ten to twelve thousand of which will go
towards materials and the remainder on contracted labour. To date, nine
iterations have been designed and built using ﬂexible open plan designs.
KEY IDEAS: Participatory design, collaboration, use of waste materials, student involvement

http://samuelmockbee.net/
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Figure 9: Lucy’s House source: http://samuelmockbee.net/

Figure 10: Variations on the $20K house, source: https://michaelbritt8100.wordpress.com/2011/10/01/
rural-studio/

Figure 8:The $20K house Source: https://michaelbritt8100.wordpress.com/2011/10/01/rural-studio/
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ESTUDIO TEDDY CRUZ
Casa Familiar/Living Rooms at the Border
Location: San Ysidro, California
Architects: Tedddy Cruz
2001 - Present

OBJECTIVES
Teddy Cruz seeks to create an architecture that responsibly serves people and their communities without imposing the arbitrary restrictions or
policies that were originally implemented to serve users different from
the current occupants. His place-based planning strategies address how
culture and ethnicity are imprinted on the landscape and as such provide
affordable housing while stimulating the neighbourhood more holistically.
Responding to what he sees as an urbanity of sameness, Cruz intentionally stresses difference and contrast. Attempting to respond to the
cultural complexities that shape domestic space, he seeks programmatic
layering, multiple identities and uses for spaces to provide elasticity of
living accommodation for multi-generational families.
Cruz prefers not to build entirely new buildings1. Relocating and combining buildings scheduled for demolition with new superstructures
and inﬁll he is able to increase density and provide sensitive affordable
housing.

KEY IDEAS: Reuse of waste buildings; transported buildings; use of a
common base element; shared facilities; ﬂexible use; a combination of
unit sizes; collaborative design and implementation strategies involving
participatory practices.

Small Scale, Big Change: New Architectures of Social Engagement MoMA accessed : http://www.moma.org/interactives/exhibitions/2010/smallscalebigchange/18
Feb 2016
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Figure 11: Model of full complex Source: https://teddy+cruz,+casa+familiar&tbm=isch&tbo=u&source=univ&sa=X&ved=0ahUKEwjmuYfGqK7PAhWIHpQKHT7xDVMQsAQIKg&biw=1629&bih=999

Figure 13: Model of Incremental construction: Source https://teddy+cruz,+casa+familiar&tbm=isch&tbo=u&source=univ&sa=X&ved=0ahUKEwjmuYfGqK7PAhWIHpQKHT7xDVMQsAQIKg&biw=1629&bih=999

Figure 12: Casa Familiar, buildings on site Source: https://teddy+cruz,+casa+familiar&tbm=isch&tbo=u&source=univ&sa=X&ved=0ahUKEwjmuYfGqK7PAhWIHpQKHT7xDVMQsA27
QIKg&biw=1629&bih=999

ELEMENTAL
Quinta Monroy Social Housing Project
Location: Iquique, Chile
2003-2005
Villa Verde
Location: Constitución, Maule Region, Chile
2010
Architect: Alejandro Aravena
OBJECTIVES
This Chilean social housing project involved the community in undertaking a ‘half-ﬁnished home while allowing the government to provide
quality homes at extremely low prices. “We won’t ever solve the problem unless we use people’s own capacity to build.”1
Confronted with only sufﬁcient budget to build half of a ‘good house’,
Elemental built kitchens and bathrooms and created opportunities for
the tenants to build less expensive spaces after they had taken ownership of the units. Designed as duplex apartments in the case of Quinta
Monroy, the apartment was conceived as a L-shape constructed of solid
material and separated from the adjacent unit by a void for additions. In
the case of Villa Verde, the units were built as row housing, with half the
house enclosed on three sides and ﬂoor joists in the unbuilt half.
KEY IDEAS: Incremental build, collaborative design strategy, selfbuild

1 Aravena A. and Andres Iacobelli. Elemental: Incremental Housing and Participatory Design Manual (Ostﬁldern : Hatje Cantz 2012) 155
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Figure 14:Quinta Monroy Social Housing Project Units for Sale, source https:/quinta+monroy+%2F+elemental+chile&imgrc=zonwbZTtwoxphM%3A

Figure 16:Quinta Monroy Social Housing Project with owner inﬁll source https://www.=
source https:/quinta+monroy+%2F+elemental+chile&imgrc=zonwbZTtwoxphM%3A t

Figure 15:Villa Verde source https://elemental+chile&imgrc=zonwbZTtwoxphM%3A
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KANATA 2000
Kahnawake Mohawk Territory
Location: S Shore St. Lawrence River, 10 km SW of Montreal, Quebec,
Canada
Architects: Lynn Katsitsaronkwas Jacobs
2006
OBJECTIVES:
This Canadian project involved the Mowhawk community with the
mandate to ‘empower the community with tools and models to choose
a sustainable shelter and lifestyle1. Their conviction that a sustainable
house could not be designed in isolation shifted their work from the
scale of an individual home to that of a sustainable neighbourhood and
from technical and material design constraints to sociocultural, political and economic issues.
They achieved this through 6 basic strategies:
1. Positioning for passive solar gain
2. Economy of land use
3. Alternative servicing technologies
4. Shared services
5. Technical, social, ecological planting and grading
6. Design for growth
The value of sweat equity, or owner-built housing was found to be a
common occurrence traditionally undertaken by extended families.
In this case it led to a separate study concluding with guidelines for
regulatory change and a sweat-equity component to the demonstration
project.
KEY IDEAS: Self build, incremental construction, economic use of
land, participatory design, ethnic concentration, collective practices

Kanata Healthy Housing Project: Sustainable First Nations Housing and
Community Development in Kahnawake

Figure 17: (opposite) Scenes from the Kanata Mohawk Housing project under self-build construction
source: https://www.ﬁsetmillerbourke.com
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THE WHARE ORA DEVELOPMENT
Location: Kaitaia, New Zealand
Architect: Fleur Palmer
2012 to present

OBJECTIVES
This project sought to ‘create an affordable housing project using recycled buildings to meet the needs of [Maori] families living in substandard accommodation in the region’ 1. Former state houses were sold to
the Housing Trust and relocated from the Glenn Innes site in Auckland to Kaitaia. The project was burdened by a wide range of laws and
regulations which restricted development to low density, single storey
housing in spite of the stated preferences of the community for 2-storey
housing2.
The project was successful in providing an avenue for ownership to a
group that otherwise would have been unable to own their own home,
providing them with security of tenure and a opportunity to develop
community. It revealed in detail the inequity in planning laws and regulations with respect to Maori and the signiﬁcant administrative hurdles
for a project involving recycled and transported buildings which provided the data and impetus for change.
The former state houses in their unmodiﬁed state did not meet cultural
needs of Maori as they were: too small for extended family living or
large families; provided insufﬁcient separation between food preparation and ablution areas; lacked sufﬁcient room for a sheltered areas to
remove shoes and welcome guests; had poor separation between public
and private spaces.
KEY IDEAS: recycled housing, transported buildings, self build, participatory processes, student involvement

'VUVSF1SPPĕOH#VJMEJOH4VTUBJOBCMF1BQBLBJOHBUPTVQQPSU.BPSJ
Aspirations for Self-Determination, (
'VUVSF1SPPĕOH
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Figure 18: Model of proposed village (Palmer, F., 2013)

Figure 20: State house in transit to Kaitia (Palmer, F., 2013)

Figure 19: Relocated houses on site on temporary piles (Palmer, F., 2013)
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Conclusions
A range of local and international architectural practice experiences
with the provision of sustainable, affordable housing was explored to
better understand strategies, their risks and beneﬁts. All practices in
suburban areas involved the intensiﬁed use of land through increased
density of construction, only the rural exemplars were single storey.
Successful design strategies included the use of a common base element; designing for incremental construction so that ownership or full
development could occur over a period of years; designing for ﬂexible
use and a variety of living options; designing for collective/shared use
of key spaces.
With respect to materials, there was a full range of building recycling,
from recycling complete buildings, through to recycling building components and the use of waste materials in construction as well as the
introduction of newer sustainable products and technologies.
Most precedents involved the future building occupants in design discussions and participatory design and construction. Some took this further into full community or self-build practice, to both reduce the costs
of labour, but also to build commitment to the social aspects of the projects. Rural studio and Teddy Cruz explored the potential of involving
teaching institutions and students in the development of housing.
High administrative costs were noted in several precedents. The most
successful projects involved local governments early in the process and
sought collaborative approaches.
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EXPERIMENTS
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1. THE BREAKY BRIDGE
In this experiment I sought to explore and test opportunities for empowering local residents through working with familiar commonplace
objects and materials, which could be found locally and available for
free or for minimal cost.
The building components were borrowed vegetable baskets obtained
from the local weekly community market; cable ties obtained for minimal cost from the local hardware store and a very short length of rope
that could be easily found, but in this case was also obtained from the
local hardware store for less than $2.00. The baskets were tied together
with cable ties to create a bridge. A bridge that was designed to fail. In
this case, the cable ties used to connect the baskets was undersized, so
unable to support body weight. No rope was used.
The strategy was to place the bridge in an opportune place and to leave
the better suited larger cable ties, a short length of rope and a couple
of additional baskets nearby. No information or instructions were provided. The experiment sought to ﬁnd if the local community members
would:
1. Engage with the bridge
2. Break the bridge
3. Repair the bridge once broken
4. Take ownership/custodianship of the bridge
The bridge was strategically placed over a shallow stream in a local neighbourhood park. There are a number of signiﬁcant open
green spaces in the Otara neighbourhood, the majority of which
are poorly drained and under-utilised. This particular site separates a housing area from a primary school and the local dairy.
After several tense moments waiting for someone to ‘take the bait’, a
couple of boys moved closer to investigate and try out the bridge. As
planned it broke.
Having some fun with the broken bridge and trying different ways
of crossing entertained the boys for a short time, but then one of
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Figure 21: Vegetable baskets from the local market
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the boys started inspecting the bridge to ﬁnd out what was going wrong. The other boy noticed the materials left to the side and
found the larger cable ties and the rope. The two next worked to ﬁx
the bridge, crossing, breaking, ﬁxing and playing without any encouragement or advice. I observed them from a distance for a period of approximately 4 hours. After about 3 1/2 hours, they ﬁnally
rebuilt the bridge that could withstand both of their weights crossing.
It was at this time that I introduced myself and asked if a colleague
could try out the repaired bridge. This turned out to be a pivotal moment, as I witnessed the boy’s clear annoyance as it became apparent that the bridge would not sustain my colleagues
weight. This was a clear indication that in ﬁxing the bridge, the
boys had taken on a sense of ownership. The bridge was theirs.
A moment for reflection

This proved to be a useful experiment in testing the potential to empower local youth. The colourful and familiar sight of the baskets in an unfamiliar conﬁguration was successful. The setting--over water--added
excitement to failure through the introduction of risk. The simplicity
and clarity of a restricted palette was successful as it ensured fast and
clear feedback as the boys experimented. Several attempts were made
before they were successful.
I was surprised by the skill level and physical strength of the boys. In
chatting with them following the experiment, I learned that they were
experienced with ﬁshing, knot tying and ﬁxing things. They advised
that most of the local Pasiﬁka boys were similarly skilled.
This experiment was useful in assessing potential for community empowerment and self build. Simplicity is deemed essential for work with
limited supervision/direction and for maintaining interest. Low cost
and local materials combined with strategic design that requires intervention can empower local community members and promote a sense
of ownership and custodianship.

Figure 22:(opposite) The breaky bridge sequence
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2. ACCESSING THE COLLECTIVE
This second experiment sought to explore opportunities for potential
home owners to ‘do-it-yourself’. However, rather than utilising labour
from the normal workforce group, the experiment involved using potentially underutilised manpower from the community--the youth and
the elders.
The breaky bridge experiment found traction with research that identiﬁes the targeted Pasiﬁka culture as one that prizes physical ability. This
evidenced itself in the high levels of strength, ﬁtness and commitment
from the youth that engaged with the bridge. However, the ﬂip-side of
this is that youth who feel as though they cannot compete often ‘give
up’. This can be evidenced in overall disenfranchisement, high levels
of obesity and apathy in some youth. To be successful, the strategy had
to ensure all youth could participate in a meaningful way.
A programme of activity was developed, building from the breaky
bridge experiment. Building materials were limited to a few items of
locally sourced, found, free or inexpensive materials. For this experiment, the components were free found pallets obtained from local businesses and a small number of bolts and nails from the local hardware
store. Tools were borrowed from friends and family. Only a few bolts
were purchased.
My prior relationship with the Tokelau community in Hutt City connected me with a youth group who had indicated a desire for some furniture to hang-out on in a designated youth building. The strategy was
to engage a 4th year student (Tim Wernham) taking a project management directed studies paper to run the project and to use the unskilled
youth aged 9 - 27 for labour. Tim was tasked with designing the pallet
furniture, breaking the tasks into activities suitable for inexperienced
building ‘crews’ and ‘running the construction’. He would use whoever
showed up from the local youth group. Four hours was set as a maximum planned time commitment given observed attention spans.
A moment for reflection
Overall the project was highly successful. Relatives happily loaned construction tools. Youth quickly and enthusiastically located and ‘graded’
construction pallets. The strategy of organising groups into crews, then
developing a speciﬁc sequence of steps that they should take was successful. Once one person had learned the steps, they quickly instructed
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Figure 23: Instructions for bench construction developed by Tim Wernham
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Figure 24: The construction sequence A. Demolition Crew; B.: Conﬁdent teams take on new tasks; C. Youth crew leader demonstrating; D. Inexperienced youth learning to nail; E. The women learning to sand; F. The ﬁnished bench; G. Conﬁdent crews work independently; H. Assembly in
sections I. The ﬁnished sectional sofa; J. Pride and relaxation; K. Tim Wernham, the author, and Henry Huang (assisting student)
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the others. In sum, successful aspects were:
1.
2.
3.
4.

Limited materials
Simple and straightforward steps, easy to understand
‘Small’ (so that user sees clear progress after each step)
Easy to complete (both appearing to be easy as well as being easy
in practice to execute) so rewarding on completion (so user can see
when step has been successfully completed)

Less successful were:
1. Instruction sheets were too complex for the general labourer and
were discarded when steps were either too easy or too hard. However these were useful for brieﬁng individual crew ‘leaders’.
2. Timing--not all tasks/crews could start at the same time. Filler tasks
would have been helpful to minimise ‘hanging around’, or impatience while waiting for a precursor crew to complete their work.
Having successfully completed the small simple bench, the youth were
keen to build more. This eventuated into the subsequent construction of
the L-shape seating unit. Several of the youth indicated how much that
they had enjoyed the exercise and their interest in pursuing building as
a career.
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Conclusions
The purpose of the design process is to create a context that drives action. The experiments demonstrate that a ‘product’, in these cases, the
bridge and the pallet furniture experiments, can shape each aspect of
that context by:
1. Structuring the action to make it feasible and inviting for the user
2. Constructing the environment to support the action; and
3. Preparing the user to take the action.
First of all, it will be important to design the building modiﬁcations in
such a way that it will be feasible for the future owners to build and document it with a plan. Second it will be important to design ‘processes’
(such as the planning permit application process; ﬁnding affordable materials to build with; training/education, etc) that give the future owner
the motivation and the resources needed to act. Finally it is important
to provide the future owner with the necessary education, skills and
conﬁdence to make it happen. In each case the role of the architect is
to extend design to setting up the preconditions for action to occur and
to ensure that the users do not miss key opportunities to support the
behaviour1.

Designing for Behavior Change: Applying Psychology and Behavioral
Economics .
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SITE
SOUTH OTARA
Photos: Authors own except where noted
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SITE INVESTIGATIONS
The suburb of Otara and in particular, the neighbourhood of Otara South
has been selected as the study area due to the high concentration of the
stigmatised 2-storey state houses; the imbalance of owned to rented housing, the population of people with high needs for affordable housing; the
serious mismatch of housing supply to housing demand; the large areas
of underutilised land; the potential for densiﬁcation and improvement;
the proximity of organisations that could support the proposed initiative
and the people--youth and aged, with skills and time.
Otara is an older suburb of South Auckland developed in the 1950’s to
provide affordable housing and as the location for a large state housing
scheme1. Initially populated by a predominantly European community,
over time the ethnic mix changed in response to housing policy changes, focussing on those with low incomes and attracting new immigrants
from the Paciﬁc.
The current Otara population is a young one. The median age in Otara
South 24.3 years compared with the median age in Auckland which is
more than 10 years older (35.1 years)2. Couples with children make
up nearly half (49.6%) of all families in Otara South and single parent
families make up 36.0 percent of families in Otara South (compared with
18.4% in Auckland as a whole)3. Otara is a suburb of young families.
The ethnic mix of South Otara is notably different from that of Auckland as a whole as more than 83% of the Otara population are of Paciﬁc
Island descent4. With respect to income, the median income in Otara
South is approximately half of that of the average Aucklander5 and is
among the poorest in the Auckland region. The average household size
in Otara is nearly double that of the Auckland average. This can be explained by cultural practices of extended family living and the expanded
deﬁnition of ‘family, than simply large numbers of children, but it is also
consistent with conditions of poverty. Perhaps not surprisingly, Otara
has one of the highest levels of overcrowding in New Zealand, which
has had serious consequences for occupant health and well-being6.

Housing in Auckland: Trends in housing from
the Census of Population and Dwellings 1991 to 2013
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Figure 26: Location of Otara relative to Auckland City

Ethnicity, Otara South
(Statisti cs NZ, 2013)

European

Māori

Pacific peoples

Asian

Figure 25: Comparison of Ethnicity, Otara South and Auckland
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The supply of housing in Otara is ill-suited to its population. The majority of houses are small, single storey houses designed for one nuclear family on one lot. Primarily 3-bedroom dwellings, internally they
feature high levels of partitioning resulting in lots of small rooms. The
siting of these houses often represents an inefﬁcient use of land when
a site coverage of 65% is permitted by the District Plan. To accommodate extended families and cultural social practices, residents occupy
garages, caravans and any other available outbuildings or enclosures7.
Owner occupied housing is less common in Otara than in Auckland.
Of the roughly 2,733 households in Otara8, only approximately one
quarter own their own home. Rental housing is dominated by housing
provided by the state and of the 1,317 households who were renting n
Otara, 69% were renting from Housing New Zealand.
Tenure can also inﬂuence the types of modiﬁcations which might be
undertaken. Otara has exceptionally high rates of resident transience
with more than half the population having moved at least once in the
past ﬁve years9. A study of student transience in South Auckland primary schools reported that 32% of the primary school roll in Otara
primary schools shifted at least once during the school year10.
To retroﬁt the low income suburb and achieve community goals of continuity and stability, the ratio of home ownership needs to increase.
While houses are unsuitably small for the resident populations, rented
housing limits the ability of residents to modify their housing to suit
their needs and circumstances.
Conclusions
The Otara South community is distinctly different from that of the
Auckland region and can be characterised as a young, poor, family-oriented community of predominantly Christian Paciﬁc Island people who
share a collective culture with a preference for multi-generational liv-

A Study of Student Transience in South Auckland’s Primary Schools
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Other
Government
64%

Privately owned
36%

Figure 29: Housing Ownership in Otara

Figure 28: Number of Bedrooms in Otara South Houses

10 Most Crowded Communities in New Zealand
Arahanga Manukau City 135 37.5
Clover Park Manukau City 300 37.9
Otara South Manukau City 246 38.1
Otara North Manukau City 114 38.4
Otara East Manukau City
Ferguson Manukau City
Viscount Manukau City
Flat Bush Manukau City
Otara West Manukau City
Harania North Manukau City
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Figure 27:Most Crowded Communities in New Zealand
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Otara South

Figure 30: A Sample of Resources near Otara South

Otara
The Suburb

Figure 31: (opposite) Scenes from Otara; A. Entrance off Motorway;
B. One of the many churches; C. Drainage Canal; D. Collective sized
cooking equipment; E. Polynesian design in shopping area; F. Specialty tropical food items in local shops; G. Island style clothing shop;
H. Local grafﬁtti
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ing. Compared with the rest of the region, this community is disproportionately housed in rental accommodation owned by the government
with among the lowest percentages of home ownership in New Zealand.
The majority of the rental housing is not designed for extended family
living and is in poor repair. As a result of this combination of culture
and income, families are overcrowded in housing that is too small, often
inappropriately designed, and too expensive to maintain which has led
to a population with disporportionately poor health.
Otara South offers good opportunities for self-build affordable housing
using recycled state houses. There is a signiﬁcant supply of the 2-storey state houses in poor condition which are institutional looking and
expensive to heat and operate. There is a surplus of under-utilised sites
for temporary occupation and many of the current single storey state
houses make poor use of their sites. There is an imbalance of owned
to rented housing and a high level of transience which means that the
community would beneﬁt from higher levels of home ownership The
population is young and the Paciﬁc culture is well established in the
suburb raising the importance of tenure. In sum, low maintenance, low
levels of tenure, high incidences of building repetition, poor orientation
and low income tenancies have contributed to a stigmatised suburb, but
one where small moves and small gains using community and physical attributes would achieve signiﬁcant beneﬁts. A low-income suburb
well suited for a retroﬁt.
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Figure 34: A series of typical street scenes in Otara South
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Figure 33: Aerial photograph of typical sites within the Otara South neighbourhood

Site 1: 689m2
Site 2: 720m2
215 Bairds Road
212 Bairds Road
Dimensions: 17 x 40.5m Dimensions: 16 x 45m

Site 3: 690m2
Site 4: 828m2
12 Crown Cres
21 Crown Cres
Dimensions: 15.5 x 44.5m Dimensions: 18 x 46m

Figure 32: Test Sites
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THE DWELLING
THE 2-STOREY SEMI-DETACHED STATE HOUSE
Photos: Authors own, except where noted
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Figure 35: (previous) The two-storey semi-detached state house
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1
RECLAIM
TAKING BACK
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RECLAIM
The ﬁrst design move is to RECLAIM the least desirable of the state
houses--the 2 storey semi-detached model. While the early single-storey
state houses from the 1930’s and 1940’s have become a popular choices
for remodelling as shown in Bill McKay’s book ‘Beyond the State’; the
2 storey model has been much less popular1. Housing New Zealand
have advised that as of 31 January 2016, there were 4,828 two-storey
state houses in the country such as that shown. Of these 1,860 are situated in Auckland, the majority of which are located in Otara2.
Claiming high costs of earthquake strengthening and unsatisfactory
economies for upgrading, Housing New Zealand has been systematically removing these houses from their active portfolio of housing. Limited market interest in resale and costs of relocation out of the neighbourhood has favoured demolition and 446 were demolished in 2014/2015.3
However, regardless of how ill-suited a house has been for its inhabitants, there is an emotional response to the sight of it’s demolition and
declaration as waste when it has been ﬁnancially beyond the reach of its
occupants. Research into the effects of housing demolition on occupants
and even neighbours and neutral observers has illustrated the signiﬁcant
negative impact on mental health4. Most recently in the Auckland region, the trauma associated with loss of home and neighbourhood was
experienced in the state housing dominated suburb of Glenn Innes.
Rather than declare the house ‘rubbish’, demolish it completely and add
to the growing mass of waste, it can be re-conceptualised as a resource
in the wrong place and in the wrong hands. Reclaiming the base building, removing hazardous and restrictive building materials, then cutting
it up for relocation has the potential to be a cathartic moment. The
Beyond the State: New Zealand State Houses from
Modest to Modern
tatistical data on the 2-storey state house

Journal of Social Distress and the Homeless
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“The most efﬁcient structure is a simple rectangle without variations, jogs or complex roofs. However they are disliked by almost everyone who lives in them” (Davis,
1995104)

Figure 37: Elevations of the 2-storey semi-detached state house
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dissection and repair offer up an opportunity to rethink the building’s
stigmatised form, its dis-functional size and its poor orientation. Reconstruction to maximise utility and desirability followed by reintroduction to the community offer an opportunity to put affordable housing into the hands of the ‘have-nots’, satisfy municipal objectives of
densiﬁcation while keeping local houses in the neighbourhood. The
process also acknowledges that “embedded in the concept of building
is the acknowledgement of buildings as ‘parts’ tied together as a whole
in a broader context of natural and cultural systems..., satisfying the
new ethical dimension that mandates sustainable practice in design and
construction in view of the environmental crisis we are facing today”5.
The two-storey state house was developed from principles of economy
and utility, using a standardised system of construction but introducing
minor modiﬁcations to create variety while maintaining standard components. Most commonly the location of the stairs was changed from a
location on the end walls as shown in Figure 4 to a mirrored location on
the central party wall. Constructed with the highest level of economy,
until only very recently the houses were universally uninsulated and
while most of the original buildings had interior ﬁreplaces, these were
decommissioned due to ﬁre risk without the replacement of any form
of affordable replacement heating.
Three key design decisions (based on achieving greater economy)
make the building form clearly identiﬁable. The roof pitch is as low
as possible (13 degrees) to reduce material costs; the unit is attached to
another identical unit, sharing on a centre wall as well as site coverage
creating the economical rectangular shape; and the repetition of the
units which saved on administrative costs.

The interior ﬂoor plan is conventionally designed for the nuclear family. The
downstairs features the walled separation of living room, dining room,
kitchen and (external) laundry. The second ﬂoor features three bedrooms, with conventional sleeping arrangements for a maximum of 5
occupants. Bedrooms have limited or in some cases no closet space.
There is one WC and a bathroom with bathtub and sink on second ﬂoor.
A breakdown of rooms and their areas is shown in Table 1.
Towards an Ecology
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Figure 38: Floor plans of the 2-storey semi-detached state house (Housing New Zealand)
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Market estimates of value indicate the a possible negative value as sale
has proven less than successful by Housing New Zealand who have offered the buildings ﬁrst to current tenants, then to housing relocation
experts, such as Brittons. Lack of popularity has meant they take longer
to sell and Housing New Zealand has indicated that most are not offered
for sale and are simply demolished and disposed of as landﬁll6. If slated
for demolition, there a number of considerations, including hazardous
material removal, demolition, transportation and dumping. The cost of
demolition has been conservatively estimated at $12,000 based on estimates from Rawlinsons7.
Arguably, the house has limited amenity at this stage. Based on the
most recent sales which include the costs of relocation and re-piling the
highest value of the two-storey semi-detached statehouse is estimated at
$75,000 and the least its removal with a stipend of $12,000.

Figure 36: Trade Me advertisement for the subject house, 2013

An assumption is made that this house type could be set aside by government, keeping them ‘cash neutral’ and provided to not-for-proﬁt housing
organisations or family groups with a stipend equal to the costs associated with disposal to be used in an affordable home ownership program.
The house offers the hope for affordable housing that could be owned by
those on low incomes and the role of the architect is one of transformer
and facilitator in this process.
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Figure 39: Ground ﬂoor with furnishings

Figure 40: First ﬂoor with furnishings
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Table 1: Room sizes in m2 and the percentage of the house that they
occupy

Ground Floor

Subtotal
External porch

43.6
1.2

First Floor

Subtotal

40.6

GRAND TOTAL

84.2
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2
REMOVE
TAKING OUT THE TRASH
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REMOVE
The second design move is to REMOVE. The removal stage is the
most aggressive action in terms of waste production. There is a clear
intention to eliminate material with the purpose of creating opportunities . Where before there was a solid element, such as a load bearing
wall, and a potential constraint; now there is potential opportunity. As
such, removal is an action which affects frameworks, interior partitions
and building envelopes but can expand possibilities, spatial perceptions, as well as enhance lighting and ventilation.
The removal process will be almost identical for each house due to
the standardisation methods employed in their design and construction.
It is envisaged that the ﬁnal house to be relocated will be a simple
rectangular box, with appended laundry and porch depending on their
condition. All salvageable material is to be documented and stockpiled
for re-use.
The process of removal has been developed in eight distinct steps,
which can be executed by the new owner with an unskilled labour team.
The ﬁrst ﬁve steps are optimally implemented prior to house relocation
from its original site; however, this is not essential with the exception
of removing brickwork.
STEP 1.
Remove all hazardous materials
Removal of any obsolete or hazardous materials such as asbestos concrete wall board, brick veneer, concrete tiles on the roof. Funds for
third-party hazardous substance removers can be obtained from the stipend provided by the former home owner as this would have been a
cost that they would have incurred.
STEP 2.
Remove all brickwork
This will be predominantly any remaining ﬁreplaces or chimneys, interior brickwork, such as party walls. Used bricks can be retained for
garden paving and planters. Metal chimney ﬂues are usable salvage.
STEP 3.

Remove door jambs/surrounds
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Figure 41: Photographs of the interior of the ground ﬂoor of the state house prepared for relocation

Figure 42: Photographs of the kitchen
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This is necessary due to the potential for damage in transit. These can
be re-installed following relocation.
STEP 4.

Decide on removal of the front porch

STEP 5.

Decide on removal of the laundry

STEP 6: Remove all internal wall linings
Wall linings were typically plasterboard or ﬁbrous plaster sheet and ﬁnished with wallpaper. Few houses have wall insulation.
Currently, when this housing type is prepared for relocation, wall linings are removed on the second ﬂoor only, to a height of approximately 500mm to facilitate cutting and lateral bracing. However, complete
lining removal is important to: facilitate the installation of insulation;
to check the condition of internal wiring and to assess the bracing for
compliance with current building codes. Based on personal observation
of several state houses of this type, it has been assumed that the walls
are currently braced by 150 x 25mm ﬂat timber rebated into the wall
studs. The party wall is constructed of brick, which does not meet with
earthquake codes and must be removed prior to relocation. In addition,
wall linings can hide building damage and/or deterioration due to water
penetration, etc. All lining materials are deemed waste.
STEP 7.
Remove electrical wiring from the walls.
Housing New Zealand upgraded the wiring in most of the houses owned
by them in 1996. Wiring that meets current codes should be either left
in situ for consideration on site or stockpiled for reuse. All wiring that
does not meet code is deemed waste. Other electrical materials such as
switches, boxes, etc should be evaluated on site as either reuseable or
waste.
STEP 8.
Remove/Sever Plumbing
Plumbing pipes should be severed but maintained for reuse. Some
councils will require new pipes. Waterproof bathroom linings should be
removed in order to assess any water damage to the structure. Bathroom
ﬁttings such as toilets, shower stalls and bathtubs should be assessed
for either re-use or deemed waste. Hardware such as taps, toilet paper
holders, towel rails should be removed and stockpiled when linings are
removed. Pipes other than plastic should be stockpiled.
The building is now ready to be cut up for transporting. Salvagable
materials should be listed and stockpiled for re-use. All hazardous and
damaged materials should have been removed and disposed of. Kitchen joinery is left intact for this stage.
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Figure 43: Photographs of the living area of the state house prepared for relocation

Figure 44: Photographs of the 2nd ﬂoor of the state house, prepared for relocation
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Figure 45: Models for participatory design discussions
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3
RELOCATE
MAKING THE CUT

Figure 46: Block models showing cuts

73

RELOCATE
House moving is an established practice in New Zealand. Post-war state
houses were commonly prefabricated in sections and trucked to their
ﬁnal destinations for assembly1. While more complicated than single
storey houses, large 2-storey homes are still commonly relocated. For
clearance of electrical power lines and ease of transfer, the 2-storey
building is typically cut into four potentially discrete building modules.
Floors and walls are cut with a reciprocating sabre saw which requires
limited skills. The vertical cut is made ﬁrst, taking advantage of the
space between the two sections. This allows the two sections to be
moved independently. To make the horizontal cut, 2 – 3 external weather boards are removed. On the inside, the lower internal lining are also
removed. The vertical cut is made just above the 1st storey ﬂoor. Due to
the loss of the bracing provided by the ﬂoor, the upper ﬂoor will requires
bracing 250 x 50 bracing with 100mm screws.
The foundations for the 2-storey house are typically piles or on occasion, continuous concrete foundation walls. These foundations will become waste material left in situ. New piles will be designed to facilitate
future relocations.
Firth, Cedric. State Housing in New Zealand (Ministry of Works, 1949)

Mighty Moves: Heavy Haulage and House Moving in New Zealand
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Figure 47: Early State House relocation in New Zealand. source: Firth State Housing 1949

Figure 48: 2-storey house move http://
www.brittons.co.nz/Information/Movinga2-storeyhouse.html

Figure 50: Block models showing cuts

Figure 49: Observing house moving in Wellington, 2015
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CUT LINE

CUT LINE

Figure 51: Section diagram showing placing of typical housing cut
lines for relocation (The roof is not generally cut).
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4
RECONFIGURE
MOVING THE PARTS AROUND
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RECONFIGURE
After relocating the building units from their former site, they can be reconﬁgured in their new location. Maintaining the status quo or even reconﬁguring the building into a single dwelling is not deemed acceptable
as the stigmatised form is clearly recognisable and the building footprint
lacks the ﬂexibility needed to situate it on a small site for maximum environmental gain. The 2-storey state house can be re-conceptualised as
a combination of individual units. In this regard, a series of options (see
Figure 50) have been considered for potential to maximise use of land
and to break the form.
Reconﬁgure Options
For all options the ﬁnal outcome will be a home which can be owned
by the occupant. Reducing the building footprint size offers greater
ﬂexibility for placement on site. Of the six considered reconﬁgurations
(See Figure 51) three have been selected for further exploration. Each
option has been evaluated with respect to advantages and weaknesses
with respect to amount of retroﬁtting required and utility for the intended family use. (See Appendix for evaluation detail).
Evaluating Options:
1. The Single Unit: Does not fulﬁll objectives as it represents an expensive use of land. Could be reworked as a 2-storey, apartment
arrangement or as a transitional unit
2. Two Units-2-storey: Meets main objectives. Warrants further reﬁnement and investigation
3. Two Units-Single storey: Does not meet programme objectives
due to inefﬁcient use of land; however, has been the favoured option for Housing New Zealand using labour from the Department of
Corrections and relocating to rural locations.
4. Two Units-2-storey lengthwise: Meets objectives, but complex
and potentially expensive. Further investigation
5. Two Units-2-storey side slide: Meets main objectives, but additional created space is not useful and roof/deck connections complex.
6. Two Units-2-storey front slide: Meets main objectives. Warrants
further investigation
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Figure 52: Options for reconﬁguring the building
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Options 2, 4 and 6 will be explored further. These have the greatest
potential to meet the programme objectives. Each offers a different set
of advantages which can be customised to the client and to the site. All
options will be oriented on site with the open/cut surface facing north to
take maximim advantage of solar gain in design.

DESIGNING FOR INCREMENTAL OWNERSHIP
which can be purchased over time as incomes permit. ‘When
there is not enough money, an alternative to reducing size and quality
is to frame the problem as incremental housing’.1 This strategy follows
a long history of vernacular construction for affordable housing as evidenced in: the Chinese courtyard houses which consist of incremental
construction of individual pavilions/units which are then distributed by
strict rules of symmetry to form courtyard housing; the informal houses
in Latin America which emerge from a sequence of separate building
acts and in Mediterranean hill towns, where small houses or units combine over time to make an entire town2. In the Western world, while
incremental housing purchase has been around since the late sixties,
what is new is the realisation that increments must be designed and
developed on a scale of more than just one unit.
The proposal is a phased programme starting with the removal of the
house from its current location to facilitate other Housing New Zealand
initiatives for affordable housing, then located relatively temporarily
on a holding site, still within the community. Following an upgrading
programme and the purchase of the units, the house(s) would be relocated back within the community but not in their former stigmatised
location.
Phase 1: The Mothership and the Satellite dwellings
This phase envisions the deconstruction of the house into public and
private spaces. One half the building will be used collectively and temporarily split into two single storey spaces; the other half will be part of
a private unit, to be developed as a bedroom block. The ﬁrst semi-detached dwelling will be used as a demonstration set and to develop and
test the self-build workplans.
Elemental: Incremental Housing and Participatory Design Manual
ć
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Figure 53:Strategy for Incremental Ownership
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Stage 1: Mothership workshop and ablutions
The Single Unit

New exterior wall
New doorway

New garage door

Shower curtains

Retain central
load-bearing wall

New walls
Shower
Open
Workshop

Shower
New toilets, basins
and showers

Remove interior
walls

Reuse 7 existing
doors and frames

WC

WC
New door openings

Figure 54: Second storey as a workshop and ablutions building
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Stage 1: The Mothership Kitchen
The Single Unit

Extend countertop

Options for end wall
- window(s)
- garage doors
- solid wall
- new doorway

Inll chimney hole
Remove wall
Furniture for storage
Remove linings from
load-bearing centre
wall

Remove wall

Laundry under stairs
New WC

WC
Laundry

Improved ventilation

Figure 55: Ground ﬂoor developed as communal kitchen
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Land: Freedom Campers
Phase 1 requires the temporary use of underutilised land, either through
loan/licence or lease. The most suitable land is that which is already
owned by the local community, or community organisations such as
churches and maraes, community associations, cultural associations or
sports groups. Other possibilities include government owned land or
privately owned land required/banked for future development, such as
that held as future road reserves, schools and green spaces. It is intended that the land will be returned when the owner requires it for other
purposes. As the land does not currently attract an income, and as it
will be used for beneﬁcial community purposes, it is expected that cost
of use would be minimal. Access to services would require negotiation
with Council and the land owner.
Materials/resources
In Phase 1 building materials and resources consist of the prepared relocated dwelling plus a small stipend which would be equivalent to the
costs to the state of disposal. A full ﬁnancial plan is outside of the
scope of this thesis; however, a preliminary estimate indicates that a
base amount of $15,000 per dwelling (or $7,500 per unit) would be an
approximate equivalent. In this ﬁrst phase, future home owners will
select their 2-storey house option from Option 2, the single 2-storey unit
and Option 6, the front slide option. Option 4 is more complex and is to
be considered in a later phase.
Services
For the ﬁrst phases, full services would only be connected to the mothership. All other units would function from temporary services similar
to that available on a recreational vehicle or other temporary dwelling.
Administrative Costs/ Consents
As buildings of a similar type will be used, once a renovation has been
approved, it will become a standard approved renovation and will become part of a multi-prooﬁng system, reducing administration costs. In
addition, some relaxation/ﬂexibility in rules can be possible for temporary buildings.
Social Organisation
Three critical moments occur at this stage with respect to the social
organisation of the process. The full development of the organisational
process of how this could develop is outside of the scope of this thesis;
however, regardless of the social model for ownership. It is essential
here to:
1. Clearly communicate all of the economic, legal, technical, environmental and urban restrictions that can affect design and choice, both
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Figure 56: Models for participatory exploration of conﬁguration options
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in the short and longer term. For example, the size of the addition and the
implications of orientation on site and solar gain.
2. Facilitate the family’s selection of an option. To pick one option, sacriﬁces
are necessary somewhere else. Families can make the choice best suited
to their needs and can begin to negotiate rights and duties inherent in the
process. With this comes joint responsibility for decisions made.
3. Plan the transfer of the technical knowledge involved in the renovation
package and the commencement of family led home additions in an easily
accessible manner for the future owner. How to assess the skill level of
contractors. Requirements for obtaining consents, etc. managing disputes
with contractors, the roles of architects and designers
Option 2: Two storey (1 unit)
The two-storey single unit has one open face which creates an opportunity for
expansion. A small prefabricated extension is proposed to add a minimum
additional area to accommodate new side windows and a wood burner for low
cost heating. The size of the expansion can be varied to owner needs; however,
site conditions must be taken into consideration in terms of maximum value.
The extension proposed has been designed for low cost and high site coverage
efﬁciency.
The addition is proposed as a prefabricated unit using SIPs panels and preferably using windows sourced from used building materials yards. SIPs construction is faster and with appropriate training far easier to build with than
conventional construction materials and methods. A work package would be
developed for self-build, the addition would be proposed as a multiproof standard option.
The addition has been designed with windows in the corners of the wall to
capitalise on available sunlight and to avoid dark corners, thereby providing
more light evenly distributed and on the ground ﬂoor, balanced from two sides
of the space. Increased light on the internal walls will enhance the feeling of
spaciousness in the living area. Also, with a north orientation morning and
afternoon sun will enter through the corner windows in the morning, with full
mid day sun directed on the central wall, which will store then radiate the excess heat back into the living area in the evening beneﬁtting from the thermal
storage value of the SIPs.
Existing ﬂoor layouts of the ground ﬂoor severly limit ﬂexibility and duplicate circulation pathways due to the central loadbearing wall. As adaptability
is critical to ﬂexible use and loose ﬁt, the central loadbearing wall has been
replaced with a steel beam. This will permit the erection and dismantling of
any new walls without specialised tools and skills as well as allow for internal
partitions that can be made from furniture or from small interconnecting units
easily handled by one or two people. The lack of partitioning will also improve
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Developing the Satellites
1 Unit, 2-Storey

Figure 57: Building Extension, New Piles, New Steel Beam

Figure 58: New piles, bearers and studs
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internal ventilation.
The two-storey single Satellite unit can be renovated in several ways
depending on available funds and immediate requirements. It is anticipated that Sleep House will be the ﬁrst renovation as it beneﬁts from the
Mothership’s kitchen and ablutions facilities and represents the maximum affordability.
SLEEP HOUSE SEQUENCE
1. Relocate UNIT to temporary piles
2. Connect to temporary services (power and water - no sewer connection, chemical or composting toilet)
3. Use of solar and battery powered appliances where possible to minimise costs of electrical cabling
4. Construct extension (optional)
5. Replace central load-bearing wall on ground ﬂoor (optional)
6. Reline and insulate interior walls
7. Occupy and pay off
8. Either start next UNIT or modify for greater amenity (eg. build
kitchen in ground ﬂoor)
Upper bedrooms are designed for passive activities, sleeping, resting
and study for children. Master bedrooms are often underutilised however children’s rooms are used for play. Ground ﬂoor bedrooms are
designed with central storage. Mattresses can be easily stored or piled
up to allow for play.
Variations include; MB up and down for two couples buying into the
market or elders wanting company.
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The Satellite: Variation 1
The Sleep House

Figure 60: First ﬂoor

Figure 59: Ground ﬂoor
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The EAT House, is a development package designed as kitchen for an
extended family. It is designed to be used in several ways; as functional
areas associated with food production; as a family gathering place; or
as a women’s social refuges. The EAT house is open plan and can be
conﬁgured to create an informal living and lounging space in addition
to cooking and eating. All walls are removed to create one large open
space.
The food preparation area is large with enough room for three or more
people to be working in the kitchen at one time as well as children helping parents in food preparation. Additional storage is provided under
the extensive benchtops as well as under the stairs. Upper cabinets have
been eliminated to create an impression of an open volume. Doors to
outdoor cooking and eating areas are easily incorported into the corner
window space. The room can accomodate large cookers and washing
up spaces. The larger volume of space with cross ventilation improves
air quality. The central woodburner provides low cost heating. Large
tables can be used for food preparation, serving as well as dining.
The deconstruction of the house into separate units provides the ﬂexibiltity to occupy the house in a variety of ways for a variety of occasions.
The Paciﬁc Housing Design Guide3 stresses the need for large formal
and informal areas, some with clear separation from food preparation
and cooking areas. The deconstructed house can allow for the kitchen/
informal space to be in a different building to the formal lounge.In all
models, second storey spaces are designed for sleeping and private informal lounging.

1BDJĕD)PVTJOH%FTJHO(VJEF(VJEFMJOFTGPS%FTJHOJOH1BDJG
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The Satellite: Variation 2
The Eat House

Figure 62: Ground ﬂoor expanded

Figure 61: Ground ﬂoor options
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The LOUNGE HOUSE is designed as a large multi-purpose ﬂexible
space for all occasions with the ability to accommodate a large number
of people. This is the room in which the owners ‘live’ and entertain,
have feasts and host social gatherings. This will be the formal room
when required using demountable and moveable furniture to separate
formal and informal spaces. The front porch and front door can be
enlarged for formal welcome to to allow for cofﬁn access for funeral
proceedings as noted in the Paciﬁc Island guide4, with the back door
adjacent to the car parking for informal access. This space can also be
used as additional sleeping space with storage for mattresses under the
stairs. Moveable partitions or bookcases can provide ﬂexible options.
One strategy to allow users to determine their preferred sizes and layouts of space is by providing houses with wide open spaces. Only the
kitchen and toilets/bathrooms are ﬁxed. No walls are constructed to
give the owner maximum ﬂexibility in its use.

1BDJĕD)PVTJOH%FTJHO(VJE
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The Satellite: Variation 3
The Lounge House

Figure 64: Ground ﬂoor expanded

Figure 63: Ground ﬂoor options
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The WHOLE House is simply a small house designed for a small family or individual. It could accommodate two couples buying into the
market or retirees without family wanting company or be an additional
stand-alone house as part of a deconstructed grouping of units. It could
also be a revenue property for others living in other units.
Spaces have been designed for comfortable ‘loose ﬁt’, providing the occupant with the widest possible range of choices for occupation. Living,
dining and kitchen have all been combined in one room in the main unit,
allowing for complete ﬂexibility in space division using furnishings or
curtaining. In addition, the potential for separation of functions into
different units offers signiﬁcant ﬂexibility. In this manner, separation of
kitchen from main room can be easily attained for special events. The
main purpose is to provide the occupants with ‘good cultural ﬁt’—with
a close correlation between the living patterns of the occupant and the
features of the dwelling. When the owners needs change or outgrow the
ﬁt, the dwelling can be altered. The dining area can be modiﬁable to
attach to living room or to the kitchen. Use the living room as a dining
room for formal events and the kitchen as a dining room for informal
events.
The removal of the hallways puts greater demand on the front porch as
a transition between the outdoor and interior. This space should be big
enough for brief interactions between visitors who might not be invited
in. Also it is a place to store outdoor clothes, strollers, childrens bikes
and toys, etc.
With the deconstructed units, this variation could suit couples with children or elders wanting separation from the main buildings. Hallways are
eliminated to increase space. Small rooms have been designed with an
outlook to increase the perception of greater size.
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The Satellite: Variation 4
The Whole House

Figure 66: 1st ﬂoor expanded

Figure 67: Ground ﬂoor expanded

Figure 68: Alternative interiors - ground ﬂoor
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The Front Slide

Figure 69: The Front Slide Arranged to Accommodate
Stairwell

The front slide provides two smaller living areas, but offers the potential for lower cost expansion into spaces created from the slide. If the
relocation is only a short distance on even ground, the ﬁnal house could
be relocated without an additional cut; however, should this not be possible, then the phasing would require adjustment or the house would
require placement in its ﬁnal destination at the time of relocation.
This option is more expensive and more difﬁcult to construct than the 2
unit, 2-storey as it requires potentially expensive waterprooﬁng for the
ground ﬂoor roof and a new ﬂoor for the bedroom block.
The advantages of this option are the additional areas available for inﬁll.
Rooﬁng over the the upper deck would be the best strategy to address
the potentially expensive waterprooﬁng required for this new area.
While this option offers good opportunities for the experienced builder,
it is not well suited for incremental self-build.
Additional gross ﬂoor area:

52.18 m2
52.18 m2
104 m2

ground ﬂoor
ﬁrst ﬂoor
additional

This option not been pursued for the initial incremental ownership, selfbuild scheme due to construction complexity and initial cost.
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Developing the Satellites
The Front Slide

Figure 70: Ground ﬂoor slide

Figure 71: First ﬂoor slide

97

For all options, the renovation must capitalise on
Redesigning the Facade
To achieve social goals, the new house must lose its stigmatised form
and not be easily identiﬁable as former state housing. This has been
achieved. Perhaps most importantly, the building form has been
changed from the institutional two-unit rectangular block. Working
from the premise that most of what is perceived of a building is façade,
manipulation of the façade can accentuate the individuality of the unit.
Mixed cladding types, such as a mix of corregated iron with weatherboard or plywood siding can add interest and signal private ownership.
Similarly the application of different building colours is associated with
owned housing rather than state owned housing. Even colour contrasts
between trim and the main building help to distinguish the retroﬁtted
house from the uniﬁed painting schemes of state housing. Entry doors,
painted in a personalised colour are often associated with owned buildings.
Much affordable housing is identiﬁable by a lack of detail. Small details
can have a dramatic effect of building appearance. Additional trim for
windows and doors where the existing materials were minimal is proposed, particularly at the corners of the building and at the eaves can
make a building look owned. On a two storey building the junction of
the wall and the roof present opportunities for detail. Ownership affords
the potential for an incremental build up of building detail through ongoing design and modiﬁcation.
Addressing the Interior: Flexibility
The houses are designed for maximum ﬂexibility, both in terms of accommodating changes in use over time, but also changes by season, or
event. The structural support system has been replaced, particularly
on the ground ﬂoor to allow for this ﬂexibility and to increase the useable space through a reduction of circulation areas. This modiﬁcation
means that walls can be inserted or moved without altering the structure
and that walls can be erected or dismantled without specialised skills or
tools. Internal partitions can be made from small interconnecting units
that can be handled by one or two people or by creating walls using
storage units on castors or multi use furniture. These changes have
created the most potential for the owner to make choices by providing
a comfortable and loose ﬁt. When the owners need change or to grow,
the dwelling can be easily altered.
Each building element, from relining the walls through to replacing the
central loadbearing wall would be developed as a separate architectural
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Figure 72: Options 2, 4 and 6
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package, consisting of a set of pre-approved plans from the variety of
plans established as part of the overall multiprooﬁng, together with a
strategy of construction. The strategy is a critical element of incremental construction using volunteer labour. Traditional building is done by
a small team of experienced builders, during regular hours of the week
with standard 6 - 8 hour days. Building with volunteer labour means
that experience levels and motivation will be variable. In addition, unskilled labour must be supervised by a Licenced Building Practitioner
(LBP) who must be responsible for all work involving health, safety,
structure, waterprooﬁng, plumbing and electrical work as well as any
work involving risk, such as that requiring the use of scaffolding. Work
packets need to be developed with this in mind. Workers will need to be
inducted onto site. Discussions must take place before each operation
to be clear that everyone knows what they are expected to do. Workers
will require adequate tools and appropriate gear.
A positive training programme for young school leavers to apprentice
to trades is well suited for this community. Manakau Institute of Technology (MIT) is located in the Otara suburb and currently offers such
apprenticeship programmes (See Figure 77).
Conclusion
Of the three options considered, Option 2, the single unit 2-storey option offers the most potential for incremental self-build.
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Figure 74: The Interior of the Kitchen house

Figure 73: The Interior of the Lounge house
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Figure 76: First ﬂoor of the Long house

Figure 75: Ground ﬂoor of the Long house
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Figure 77: First ﬂoor of the slide house

Figure 78: Ground ﬂoor of the slide house
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Figure 79: Maximising space through ﬂexible use
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RECONNECT
SHARED OPPORTUNITIES
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To reconnect the community the buildings need to make a positive contribution to the neighbourhood. The cornerstone of the retroﬁt is the
renovation and rehabilitation of housing combined with a programme
of incremental ownership.
The positive impacts on the community include:
1. the development of local skilled trades (specialised and competent
contractors and trades)
2. DIY packages for standard parcels of work, products, manuals and
new knowledge
3. beneﬁts that go to actual users who obtain homes at affordable rates
4. the creation of outdoor in-between spaces that foster community
5. the potential for goodwill through cooperation of government agencies to support establishment of a programme
6. ﬁnancial enabling strategies
7. adding hope and value to a disadvantaged community
An incremental strategy of ownership allows owners to purchase what
they can afford. Instead of starting with a house with a ﬁnished kitchen and bathroom as was the case with Elemental’s ‘half a good house’
strategy1, the project assumes that the future owner has only limited
capital and will always own the building that they occupy. Taking advantage of the house deconstruction for relocation, ownership can take
place at the level of the individual unit. Beneﬁting from collective practice, a shared element is also introduced-the cook-house, or kitchen and
a workshop/ablutions block. The shared units are proposed as a ‘docking station’ to support individual or family owned units as they develop.
Centralising activities provides a number of advantages, both ﬁnancial
and social. A shared kitchen and lounging area provides a social hub
for the units under refurbishment as well as spaces for cultural activities
which are used collectively.
As density increases the collective form will dominate, establishing an
approach to create multifamily housing as though it were an agglomeration of single family houses, each with the appropriate amenities. This
is in contrast with the ‘row’ housing approach which seeks a more efﬁcient use of land, but in practice results in a reduction of usable outdoor
space, issues of access to the rear yards for central units and compromises privacy with the increased proximity of neighbours on either side.
A cluster of three 2-storey semi-detached houses is proposed to be
renovated simultaneously to achieve maximum engagement with the
community. Two and one half will be used for new owner occupancy,
the remaining single 2-storey unit will be used as the semi-permanent
Elemental:
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Figure 80: Advertisement for Trades Training Scholarships, MIT, Otara
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‘docking station/mothership’. The cluster is a version of the block where
a grouping of units are clustered in a roughly oval layout. This layout
seeks to minimise costs for infrastructure and maintenance through decreasing the distances that utilities need to be run and decreasing the area
that needs to be paved and permit increased amenity as can be afforded.
In the absence of an urban pattern in which to ﬁt the housing, the question is how close the houses have to be to create a recognisable aggregation (collective or group form). How far apart should they be to deﬁne
individuality? How to balance the scale, where up close, the individual
can recognise their home and from far away a cohesive collective is evidenced. Other issues are also raised as the proximity of the units in the
housing cluster allows for more frequent casual contract between families than is now possible with the dispersed pattern of rental dwellings.
These are questions which can only be answered by the future owners
with advice and help from experts in a participatory process as the answers will vary by culture and by family. For example, close relatives
often live within a few minutes drive of each other and contacts between
relatives and friends are frequent. For those of Samoan decent, Albon
found that the neighbourhood did not appear to be the chief source of
new relationships and reported that ‘Very few Samoans stated that their
non-Samoan friends are or had been neighbours. Relationships with
non-Samoan neighbours appear to be guarded and formally cordial’2.
Cultural mores are often unreported or unspoken, but play a large role in
the success of a collective housing project.
Within the Otara suburb, there are a wide range of possible temporary
sites and in affordable housing, sites are often awkwardly shaped and
the designs potentially constrained. Taking a worst case scenario, which
would mean that no access could be arranged for an interim site, a layout
has been designed for a two-lot site, which would be collectively purchased.
Parking is provided in the street, but with a view to refraining from
dominating the street with cars or compromising pedestrian/child safety.
Secondary areas for car parking are provided where possible. Parking
areas are overlooked where possible. The amount, quality and nature of
collective outdoor space is an important concern.
The least expensive component with maximum utility is a bedroom
block. Once this unit has been upgraded to a liveable quality and paid
off, a second unit will be available. Components are added until a comBritish Journal of Medical Psychology,

108

N

1:200
109

110

Figure 82: Explorations placing the building on site
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Figure 83: The Collective complex - oriented for solar gain, road to the south
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Figure 84: The Collective complex - oriented for community activity
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Figure 85: Community self-build in action
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plete house has been attained and paid off. This becomes the security/
equity for the purchase of a site.
Conclusion:
In this phase, the housing consumers become housing producers with
the ability to improve the social, economic and environmental quality
of their living environment. While on a small scale, this initiative increases the productivity of housing and enriches the use and the function of the housing. It provides for the efﬁcient use of existing social
resources and has the potential for improved social integration as multiple householders work together with a joint goal.
The modularisation of house components and work packages eases
construction work and can reduce the duration of the construction period. The de-constructed house provides considerable options for occupation as well potential revenue generation. Incremental building
means that the building can easily grow and develop as the skills and
funds of its occupants grow and develop.
The de-constructed house becomes the neighbourhood and the neighbourhood is the house. There are close relationships and cooperation
with neighbours so stimulating a feeling of belonging to both the community and daily life places. The welfare of the community prevails
over divergences and personal problems. The cluster offers a new dimension of collective co-existence.
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The last purchase is that of the land. By this time, the occupant would
have an ungraded habitable and saleable unit of good functional quality.
Prior to this ﬁnal stage, the temporary occupation of land being banked
for future use was proposed either through loan or licence--a strategy
that proved successful in Christchurch (for shorter terms) which had
widespread vacant sites. The clustered housing will continue as the
state divests itself of the 2-storey semi-detached state house and take
up positions within the cluster, or form new clusters. Land can be purchased either collectively to be occupied as set out in the previous section, or individually. The ﬁnal stage, in this process, is the reinsertion
of the house back into the suburb where it can be occupied or sold as
any other privately owned dwelling.
The proposal is for a strategy of ‘urban accupuncture’ whereby new
housing is inserted into the existing fabric to create a more desireable
and sustainable neighbourhood. Successful reinsertion into the neighbourhood must achieve three main goals in order to meet with affordability and sustainability objectives. First, the retroﬁtted dwellings must
conform with all government regulations; second, they must take maximum advantage of solar energy and third, they must not appear to be the
stigmatised state owned housing. In addition to these goals, the ﬁnal
houses must be sufﬁciently desirable as to increase in value.
The reconﬁgured houses must conform to Manakau District Plan guidelines or obtain Resource Consent, which is generally expensive and not
considered affordable for the target clients. Building massing on site
has been designed for the most efﬁcient land use while conforming to
rules for height, setback, site coverage and sunlight access. Each building type has been tested with each of the four test sites in order to establish the suitability for placement and lot purchase (see the Appendix for
details). A maximum of three 2-storey units can ﬁt on most sites. The
Plan dictates that only two houses can occupy a single site; however,
this is determined by the number of kitchens. The de-constructed house
with two kitchens and an additional bedroom block is compliant.
To maximise the beneﬁts from a free solar energy supply and to reduce
overall housing operating costs as well as create a healthy indoor environment, extended building fronts are positioned to face north with the
stairs at the south end. The original windows in the state houses are
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Figure 86: Alternate site positioning
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made of timber and while they are generally single-glazed, they look
substantial. Use of thermal drapes can achieve similar thermal comfort
to that achievable with double glazed aluminium windows and the newer double-glazed windows are often ﬁxed to the outside of the building,
ﬂush with the exterior ﬁnish, result in a ﬂat, undesirable appearance.
The separation of the units allows improved light, solar energy and airﬂow penetration. Allowing light penetration through gaps in buildings
also spreads the risk of being overshadowed by tall buildings on adjacent sites. This orientation can also make the building more energy
efﬁcient through the potential for solar panels or photovoltaic, should
they become more affordable.
The identifying elements of the state house have been modiﬁed to address stigma. The roof pitch is one of the most identiﬁable elements
of the state house. Reorienting the house is the easiest way to disguise
the roof pitch. The junction between the wall and the roof provides an
opportunity for architectural detail that can accentuate the difference
from the state house. In addition, projecting the roof beyond the walls
can make the exterior walls seem lower due to the shadows cast on the
higher portions of the facade. Extending rafters or knee braces under
the eaves can add yet another level of detail and interest to the façades.
Currently, many of the 2-storey buildings have been placed on corners
within the suburb, resulting in an ungainly appearance and an abrupt
transition to intersecting streets. The use of corners for single storey
buildings and the placement of taller buildings in the middle of the
block, creates a more pleasing and less oppressive transition.
Clear entry points to each of the buildings has been provided for privacy and security with a generous distance from the street. Positioning of
the building volumes creates private gathering spaces with a sense of
enclosure. Separate space is provided for private gardens and for vehicles. Allowing access to run from the street to the private space at the
rear of the building allows easy access into shared spaces and amenities
and articulates the choices between privacy and activity.
Depending on orientation and building selection a number of facade
enhancements are available to further personalise the house. External elements such as trellises, fences, colourful front doors, mailboxes,
porches and decks as well as plantings can disguise any remnants of
‘the state’.
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N
ANALYSIS
TRIAL AT SITE 1,
215 Bairds Road
SITE AREA: 689 m2
THREE DWELLINGS/UNITS
1. Living/Social Building
7 Beds
2. Kitchen/Eating Building
7 Beds
3. Sleeping Building
15 Beds
MAX NO. BEDS: 29
BUILDING FOOTPRINTS:
52m2 X 3 = 156m2
SITE COVERAGE: 22.6%
SITE AREA PER DWELLING:
230m2
USEABLE BUILDING AREA:
84m2 x 3 = 252m2
PER PERSON: 8.7m2
SEVEN CARPARKS
5 FRUIT TREES
VEGETABLE GARDEN
HOUSEHOLD TYPES
1. Single person/or couples
2. Single with child
3. Family (2 generations)
4. Family (3 generations)
5. Small family and boarder
6. Co-housing
1:200
1:200
BAIRDS ROAD

Figure 87: Proposed site layout, Site 1/ 215 Bairds Road, Otara
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Figure 88: Option 2 placed on Site
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Bairds Road

N
ANALYSIS
TRIAL APPLICATION AT SITE
2, 212 Bairds Road
SITE AREA: 720 m2
THREE DWELLINGS/UNITS
NO BEDS: 7 X 3 = 21
BUILDING FOOTPRINT
52m2 x 3 = 156 m2
SITE COVEAGE 22%
USEABLE FLOOR AREA
84m2 x 3 = 252m2
Per Person: 12 m2
HOUSEHOLD TYPES
1. Single person/or couples
2. Single with child
3. Family (2 generations)
4. Small family and boarder
TWO-THREE CARPARKS
7 FRUIT TREES
GARDEN & OUTDOOR LIVING AREAS

1:200
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Crown Crescent

N

LOUNGE

EAT

SLEEP

Crown Crescent

1:200
Figure 89: Proposed site layout
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Figure 90: Option 6 placed on site
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Figure 91: Option 4 placed on site
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CONCLUSIONS
Photos: Authors own except where noted
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An important role for the architect is the development
of housing prototypes, providing a means, not a complete product and
t
Poor materials, poor construction, and high
waste equate to high entry costs, high debt and high operating costs.
While not the cheapest option, this proposal offers an affordable, incremental ownership approach which focusses on maximising the efﬁciency of all resources, from materials through to solar energy.
The proposal acknowledges that each user has their own standards for
the best living environment and that professionally led participation can
facilitate personalised programmes that provide the options to users to
carry out work packages according to their ﬁnancial capacity, income
streams and timing. A team approach is required to train the user groups
as developers, contractors and builders, dealing with the full package
of issues from: selection of tradesmen, getting sources of ﬁnance, purchasing building materials, scheduling the construction process, etc.
While modiﬁed the forms are still familiar to the suburb and their
change of form will become part of the history of the community. The
house represents how people live; their tastes, their customs and their
distribution within the suburb. Changes occur only over a very long
time and they are accurate manifestations of a culture which changes
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very slowly. This proposal offers an alternative for home ownership and
an alternative to the contextually indifferent and standardised banality of
the current models for affordable housing.
A series of modiﬁcations were considered for the most stigmatised and
least popular state house, taking the position that construction systems
should encourage participation in design and redesign and that they
should do so with an eye not only for up-front costs, but also life-cycle
costs, including repair and maintenance. Three options were found to
meet overall objectives, but with further investigation, one model was
deemed more successful than the others. Viewing the collective and the
individual as symbiotic, the sanctity of the individual was never sacriﬁced for the collective, but rather the aggregation of the individual spaces
deﬁne and determine the collective form. The process accommodates
the full process of home ownership from public, to collective, to private
ownership and in doing so offers a range of possible ways for living.
While arguably still a series of single dwellings, this form of housing is
an attractive option for housing buyers and offers considerable variety
out of uniformity. The small footprint offers ﬂexibility for orientation
on site to obtain maximum advantage of solar energy. The unit variety
means that several different types of dwellings are available within a single site, so that residents could feasibly move from the large house to the
small integrated house.
The proposal is not without challenges. Building regulations in their current form have the potential to add signiﬁcant cost through requirements
for detailed and ongoing expensive inspections and certiﬁcations. Remodelling can require high levels of skill and only some work can be
done by amateur labour; but much can only be completed by a licensed
building practitioner. However, on balance, these are resolvable problems.
This thesis set out to investigate the potential for a bottom-up process
of retroﬁt, removing the issues of time and efﬁciency to create an incremental self-build project based on an organic process growing out of an
institutional bureaucratic system. The process was explored through the
introduction of a retooled model based on production designed around
training, employment, housing and nurturing a local labour force in need
of skills and opportunities. This research involved the exploration of
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opportunities for user and external stakeholder participation in building design and the use of strategic partnering with vocational schools
and training programs. It envisions empowering the local community
through their active involvement and the heavy reliance upon human,
capital and educational resources contained within the community.
The practice of architecture not only requires the active individual participation in the profession, but it also requires active civic engagement’1.
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The Single Unit of Enclosure
The smallest unit of enclosure is the single unit. This can be designed as a standalone unit, or it can be combined in a variety of
ways. Each of these ‘units of enclosure’ has the ability to form an
individual dwelling.
This option could be implemented as a single storey or in a stacked
form. Modiﬁcation is required to the staircase and entrance for
this option. For maximum ﬂexibility, which would likely be required for such a small ﬂoor area, the load bearing wall would
require modiﬁcation.
When the 2-storey state house is cut horizontally into discrete
modules: t

Building Footprint
Dimensions
Advantages:
• Stigmatised form is disguised
• Smaller building footprint, allows greater ﬂexibility in building placement on site
• Inexpensive, potentially affordable
• Could work on a steep site
• Has potential for stacking but interior requires sorting for separate entrances
• single storey good for elderly or impaired
• Just larger than the 50m2 area that banks will lend on
Disadvantages:
• Small size, limited suitability for larger families
• Potential inefﬁcient use of land
• Poor ratio of expensive space to cheap space/inefﬁcient
• more expensive to heat and insulate due to amount of enclosure relative to useable space
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Option 1
The Single Unit of Enclosure
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The Vertical Two-Storey: Combining two units vertically
This option involves cut the block vertically, leaving 2 units in place,
one over the other. The separation allows removal of the brick ﬁre/
acoustic wall which is deemed insufﬁcient for earthquake strengthening. It also provides the opportunity for a replacement wall or extension.
Building Footprint
Building Area:
Dimensions: 6550mm x 7750mm.
Advantages:
• Simplicity, roof and walls remain in place
• Ease of addition to the cut face of the building
• Ability to disguise institutional state house form
• Good potential for repositioning to access solar gain
• Potential for reconﬁguration of unit on a small site
• Increased opportunity for densiﬁcation
• Could easily be modiﬁed into two separate units
• Could be placed on a basement to add additional area while still
meeting zoning heights
Disadvantages:
• The units are small
• The central loadbearing wall limits ﬂexibility
• Loss of useable ﬂoor area for stairs
Building Area:
Dimensions:
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Option 2
The Vertical Two-Storey
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The Horizontal Split
This option involves the separation of the top storey from the
bottom storey, creating two single storey buildings. The central
brick wall will require removal and replacement with a new
bearer at the ground ﬂoor. This option has been favoured by
Housing New Zealand for working with Corrections NZ and
relocating new buildings to more rural locations.
Building footprint
Building area
Dimensions
Advantages:
• loss of stigmatised form
• single storey is easily accessible for those less mobile
• Removal of the staircase adds ?? m to the useable space
• Easier removal of central loadbearing wall due to reduced
weight from single storey
• May not require scaffolding or only low height scaffolding,
so better for health and safety and less expensive
• well dimensioned for a range of interior arrangements
Disadvantages
• Less efﬁcient use of land
• Less ﬂexible for site orientation to maximise solar
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Option 3
The Horizontal Split
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The Lengthwise Vertical Split
This option involves additional cuts, slicing the building vertically lengthwise, potentially creating eight building components.
Building Footprint
Building Area:
Dimensions:
Advantages:
• Large surface area available for addition
• Two-storey intensiﬁes land use
• Lots of options for large facing wall
• Roof offers opportunities for mezzanine
• Form is unusual, loss of stigmatised form (roof)
• Good opportunities for solar gain
• Dimensions ﬁt long narrow sites well

Disadvantages:
• Additional cuts add complexity and cost
• Footprint is large and less ﬂexible for site orientation
• Signiﬁcant area for rebuilding, less easily developed on a
low income in increments
• Remaining sections are too small to provide useful spaces
without an addition.
• Extensive and potentially expensive addition required
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Option 4
The Lengthwise Vertical Split

149

The Side Slide
Equally simple is to cut the block horizontally, leaving 2
units in place, one over the other. The separation allows
removal of the brick ﬁre/acoustic wall which is deemed
insufﬁcient for earthquake strengthening. It also provides
the opportunity for a replacement wall.
Building Footprint
Building Area:
Dimensions:
Advantages:
• Ability to disguise institutional state house form
• Potential for access to solar gain
• Potential for reconﬁguration of unit on a small site
• Increased opportunity for densiﬁcation
• Additional space added for tenants ease of build later
• Large area for balcony
• Covered entry space below
Disadvantages:
• Awkward left over spaces, not easily useable
• Structural modiﬁcations required for load bearing
• High risk form for weatherprooﬁng and compliance
• Awkward building junctions
• Expensive to rail balcony
• Roof extension is problematic due to roof pitch and
stud height, alternative internal gutter is not desirable
• Complex extension for amateur builders, not well
suited to self-build
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Option 5
The Side Slide
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The Front Slide
This option separates the building vertically, but then slides the
top ﬂoor to create a two-storey building with a covered bottom
ﬂoor and a open deck on the top ﬂoor.

Building Footprint
Building Area:
Dimensions:
Advantages:
• Creation of easily buildable, low-cost future additional space
• Relatively small building footprint
• Flexible orientation options
• Economical use of land
• Disguises stigmatised form
• Mixed heights ﬁt well with neighbourhood
• Potential high use of land restricted by sunlight planes--2
storey close to road or single storey next to boundary
• Secure 2nd ﬂoor space
• No roof pitch problems
Disadvantages:
• Expensive balcony space for waterprooﬁng which could be
expensive
• Extensive railings required
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Option 6
The Front Slide
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Rearranging the building mass into three 2-storey units allows the building to be reoriented for passive
solar gain, intensiﬁes the land use and permits a number of potential living arrangements. The District Plan restricts the
number of houses on the site to two, but is generally ammenable if one of the buildings purely a sleeping unit and does
not contain a full kitchen. Building set back and site coverage requirements can be met on all sites. Minor penetration
of the sunlight planes are permitted if predominantly penetrated by building eaves. Three buildings can be accomodated on Lots 209 and Lot 2; however, planning permission is likely to be required for this housing option on Lot 210 and
Lot 14 if the building orientation is to be maintained.

Lot 209: 17.0m x 40.5 m (688.50 m2)
Lot 210: 15.3m x 45.0 m (688.50 m2)
Site coverage :25%

Setbacks and site coverage for Lots 209 and 210

Sunlight recession planes for Lot 209

Sunlight recession planes for Lot 210
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Lot 14: 15.4m x 46.8 m (720.72 m2)
Lot 21: 17.8m x 46.7 m (831.26 m2)
Site coverage: 24% Lot 14, 21% Lot 21

Setbacks and site coverage for Lots 21 and 14

Sunlight recession planes for Lot 21

Sunlight recession planes for Lot 14
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Lot 21
Sun studies show important outdoor ammenity spaces are not overshadowed

DEC 21

MAR 23

JUN 21

SUMMER SOLSTICE

MARCH EQUINOX

WINTER SOLSTICE

9:00

12:00

18:00
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Lot 209
DEC 21

MAR 23

JUN 21

SUMMER SOLSTICE

MARCH EQUINOX

WINTER SOLSTICE

9:00

12:00

18:00
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Lot 209: 17.0m x 40.5 m (688.50 m2)
Lot 210: 15.3m x 45.0 m (688.50 m2)
Site coverage :25%

Lot 209: Showing sunlight recession planes

158 Lot 14: Showing sunlight recession planes

Lot 14: 15.4m x 46.8 m (720.72 m2)
Lot 21: 17.8m x 46.7 m (831.26 m2)
Site coverage: 24% Lot 14, 21% Lot 21

Lot 21: Showing sunlight recession planes

159 Lot 210: Showing sunlight recession planes

Lot 21
DEC 21

MAR 23

JUN 21

SUMMER SOLSTICE

MARCH EQUINOX

WINTER SOLSTICE

9:00

12:00

18:00

ANALYSIS OF SHADING WITHIN THE COMPLEX
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Lot 209
DEC 21

MAR 23

JUN 21

SUMMER SOLSTICE

MARCH EQUINOX

WINTER SOLSTICE

9:00

12:00

18:00

ANALYSIS OF SHADING WITHIN THE COMPLEX
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Lot 209: 17.0m x 40.5 m (688.50 m2)
Lot 210: 15.3m x 45.0 m (688.50 m2)
Site coverage :25%

Lot 209: Showing sunlight recession planes
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Lot 210: Showing sunlight recession planes

Lot 14: 15.4m x 46.8 m (720.72 m2)
Lot 21: 17.8m x 46.7 m (831.26 m2)
Site coverage: 24% Lot 14, 21% Lot 21

Lot 21: Showing sunlight recession planes
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Lot 14: Showing sunlight recession planes

To address the structural issues require attention in order to
facilitate the relocation. Replacing the central load bearing
wall with a beam provides ﬂexibility for physical changes
within the unit. Walls can be inserted or moved without altering the structure. Furniture can be used as walls.
T
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A

B

C

D

Figure 92:Section showing beam depth (A. Plywood web beam/box beam; B. Glulam; C. LVL;
D. Steel I-beam
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