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Abstract

Housing can no longer be considered a human right, and is steadily 
becoming a luxury few can afford. The effects of limited staged 
land release and an exponential rise in population within Auckland 
has contributed to one of the most significant and defining housing 
crises of the 21st century in New Zealand. With an unprecedented 
influx of people into Auckland, current housing practice and policies 
are inept and unable to meet demands in both housing quantity and 
affordability. Retention of the fixed and final master plan and house 
plan as a solution to the market’s demands, is a strategy that needs 
reinvention to better suit the current, yet ever-changing society that 
is developing at unforeseen rates. 

This research project, “Incremental Extension”, addresses the 
limitations of housing, both historic and contemporary. Using nature 
as a tool, guide and overall influence, the architectural outcome 
seeks to represent a collation of several core attributes found within 
ecosystems and natural growth patterns. The research undergone 
will explore the possibilities of a walkable city, and the return to 
planning at a human scale through the prioritisation of the pedestrian 
and social capital within communities.

The result of this research project is an architecture that allows an 
abundance of integrated growth and development options whilst 
retaining the unique feel of Warkworth and the overall value of 
architectural design. This is achieved through a sustainable and 
incremental expansion strategy derived from natural growth patterns 
of ecosystems. The strategy begins with the initial pre-fabricated 
architectural seed, consisting of a master bedroom, bathroom, and 
open plan living, kitchen and dining. The growth of this seed occurs 
through incremental additions of pre-fabricated wall panels slotted 
within a steel frame. Internally, as the seed/dwelling grows, a grid 
track system allows occupants to add, remove and modify existing 
partition walls, resulting in numerous room and furniture layouts.

Overall the process and resulting architecture seeks to create 
opportunities for people of all social classes to satisfy ever-changing 
needs.
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Definitions

Unfamiliar words used within this document:
Amenity/Amenities: A publicly accessible space that offers a specific feature of value.1

Architectural Seed: The initial core built space containing a bedroom, bathroom and open plan living, dining and kitchen.

Building Footprint: The ground area that is consumed by a building.2

Ecosystem: A community of living organisms defined by interactions, processes and patterns.3

Emergent Property: A property of an ecosystem that develops from the interactions between parts in a direct response to the system’s context of non-linear 
processes.4

Incremental: The addition to and within an existing framework through an extension process. Also a state of change with no singular final form.

Morphogenesis: The origin of formal development within a plant.5

Non-linear Process: A natural process that is random and therefore unpredictable. For example, a natural disaster (earthquake, tidal wave etc.).6

Partition: A non-structural wall without services running through the inside.7

Satellite Town: Smaller metropolitan areas which are located near to, but are independent of larger metropolitan areas.8

Social Capital: The efficiency and effectivity of networks and relationships amongst a group in society.9

Stimuli: An entity or an event that evokes a specific reaction.10

Suburban Sprawl: The expansion of human living into low density and car-dependent communities.11

1 “Amenity”, Dictionary.com, accessed June 28, 2017, http://www.dictionary.com/browse/amenity
2  “Building footprint”, The free dictionary By Farlex, accessed June 28, 2017, https://encyclopedia2.thefreedictionary.com/Building+footprint
3 “Ecosystem”, Wikipedia, accessed June 28, 2017, https://en.wikipedia.org/wiki/Ecosystem
4 “Emergent Properties”, Bio Ninja, accessed June 28, 2017, http://ib.bioninja.com.au/standard-level/topic-1-cell-biology/11-introduction-to-cells/emergent-properties.html
5 “Morphogenesis - An Overview”, Science Direct, accessed June 28, 2017, https://www.sciencedirect.com/topics/neuroscience/morphogenesis
6 “Nonlinear System”, Wikipedia, accessed June 28, 2017, https://en.wikipedia.org/wiki/Nonlinear_system
7 “Partition Wall”, Oxford Dictionaries, accessed June 28, 2017, https://en.oxforddictionaries.com/definition/partition_wall
8 “What is a Satellite Town?”, World Atlas, accessed June 28, 2017, https://www.worldatlas.com/articles/what-is-a-satellite-town.html
9 “Social Capital Theory”, Harvard University, accessed June 28, 2017, https://sites.hks.harvard.edu/saguaro/web%20docs/GarsonSK06syllabus.htm
10 “Stimulus”, Dictionary.com, accessed June 28, 2017, http://www.dictionary.com/browse/stimuli
11 “Suburban Sprawl”, Merriam-Webster, accessed June 28, 2017, https://www.merriam-webster.com/dictionary/suburban%20sprawl
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Project outline:
The research undertaken for this project focuses primarily on 
three topics; ecosystems and their growth patterns, Auckland 
housing, and the human scale. Within each of these topics, the 
analysis explored existing correlations and similarities between 
architecture and the respective field of research. This led to 
the highlighting of new strategies that could be translated and 
utilised architecturally, and the existing strategies that needed 
to be addressed as factors in Auckland’s housing crisis.

The result of this research is an adaptive housing scheme and 
pedestrian/cycling connection to Warkworth’s centre, located 
on the existing Warkworth Show Grounds site. The architecture 
seeks to depict an incremental housing design strategy that 
allows for maximum flexibility whilst retaining a cohesive and 
high level of architectural aesthetic. In addition, the project 
seeks to integrate with, and provide amenities for the resulting 
housing scheme in the creation of a self-sustaining, walkable 
neighbourhood.

Aims & objectives:
The overall aim of this project is to investigate a sustainable alternative 
housing strategy specific to Warkworth, that accommodates for the 
growing population of Auckland. 

This can be achieved through:

     The analysis of Auckland demographics and conditions. 
     
     The investigation and critique of current master planning 
     practice and housing developments.

The analysis of the above will present the project with information 
that will lead to the search for a strategy that meets the following 
objectives:

     The creation of an adaptive housing strategy that can react to
     both internal needs and external influences.
     
     The facilitation of social interactions through calculated design
     at a human scale.

How can the incremental growth of nature be used as a premise to 
govern new sustainable builds within the region Auckland?

Research QuestionProject Outline
Aims & Objectives
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MethodologyScope & Limitations

Scope & limitations:
Housing is a broad term that covers many building typologies. This 
project seeks to present the single most feasible housing typology 
for the specific location of Warkworth, situated in north Auckland. The 
project has been informed by research and the analysis of existing 
site conditions and aims to retain the sense of place Warkworth has 
established, therefore this project cannot be replicated elsewhere in 
the exact same format. However, the strategy derived from nature, 
and employed within this project can be utilised as a model for 
future housing growth within other Auckland areas.

The extent of this project depicts a strategy and process derived 
from natural growth patterns and the resulting architecture and urban 
design of an adaptive, flexible and therefore sustainable housing 
scheme.

The resulting architecture of this housing growth strategy is only one 
possible outcome, and is therefore used only as an example for 
how the architecture will grow, evolve and disperse over time. The 
site provides a tangible growth limitation for this project. Within the 
defined possibilities and constraints of expansion there are almost 
unlimited development outcomes possible.

The structural integrity of the resulting architecture may require 
specific engineering design to accurately design depths of beams 
for the potential for two-storey dwellings, and the waterproofing 
system that shields the non-structural wall panel systems that slot 
into the steel frame.

The extent of sustainable practice for this project does not include 
the analysis of life-cycles of structure and wall panels. Therefore, the 
resulting carbon footprint created by material’s embodied energy, 
transportation etc. will not be included within the scope of this 
project.

This research focuses on investigating the architectural and urban 
qualities resulting from a contemporary incremental design strategy 
implemented through a mixed neighbourhood of amenities and 
housing. This missing research would prove useful in the conclusion 
of whether flexible and adaptable housing is a viable solution for 
exponential population growth and diminishing resources. 

Research through literature:
The literature review had three main focuses; natural growth patterns 
and processes existing within ecosystems and nature, Auckland’s 
housing crisis, and urban design strategies. With the underlying idea 
of sustainability driving both textual investigations, additional research 
was conducted focusing on the key urban design strategies leading 
to sustainable neighbourhoods and cities.

Research through precedents & case studies:
Precedent research has been conducted on a variety of programs, 
ranging from single detached dwellings to large scale housing 
developments. The aim was to generate an understanding of how 
other countries are reacting to increased demand for sustainable 
and adaptive housing schemes. The analysis was driven by key 
attributes of ecosystems that were translated into an architectural 
language and tool.

Case study research was conducted on contemporary housing 
solutions employed within Auckland. The aim was to establish an 
understanding of existing housing typologies and strategies that 
had been designed to relieve the pressure of Auckland’s housing 
crisis. Three separate case studies were explored through area 
measurements, occupancy numbers and general floor area ratios.

Research through physical context:
The resulting architectural response employs an in-depth 
understanding of the existing site conditions, at micro and macro 
levels, to inform the proposed project and the future growth of it. 
The existing use of the site was analysed to indicate where the 
housing development will be situated and the extent of its growth. 
The proposed development of the site authored by Auckland Council 
reinforces the housing development’s location and reinforces the 
decision to retain existing buildings and facilities on site.

Research through design:
The overall strategy derived from the research of natural growth 
patterns presented a methodology for the creation of an architectural 
response to a specific site. Illustrative and informative mapping studies 
were conducted to investigate the existing site conditions, micro 
and macro, focusing on the existing ‘feel’ of Warkworth. Additional 
drawing studies of thresholds and spaces were conducted as an 
exploratory process of the relationships between public, private and 
the in-between. All drawing studies were executed and presented 
through diagramming, sketching and modelling techniques.
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THE ECOSYSTEM LENS

ENERGY

MOLECULES

producer consumer decomposer

Numerous urban design, housing and master planning schemes 
exist world-wide, each adhering to their own set of aims and 
objectives. Using Peter Newman and Isabella Jennings’ book, 
Cities as Sustainable Ecosystems – Principles and Practices,12 
one can analyse the strategies that should be implemented within 
cities through the careful examination and subsequent values and 
attributes derived from ecosystems. “Examining the city as an 
ecosystem enables flows of energy, materials and information to 
be studied together, along with the interactions between human 
and non-human parts of the system.”13 Using an ecosystem as 
a model for growth patterns and relationships between form and 
structure, we can approach architectural master planning with a 
strong focus on the sustainability of all parts within a system. A 
report on Urban Ecosystems, conducted by Marcotullio and Boyle of 
the United Nations University/Institute of Advance Studies states that, 
“Sustainability can only be achieved when cities are approached as 
systems and components of nested systems in ecological balance 
with each other.”14 

12 Peter Newman & Isabella Jennings, Cities as Sustainable Ecosystems – 
Principles and Practices, (Washington: Island Press, 2012)
13 Newman & Jennings, Cities as Sustainable Ecosystems, p. 93.
14 Peter J Marcotullio & Grant Boyle, Defining an Ecosystem Approach to 
Urban Management and Policy Development. UNU/IAS, http://collections.unu.
edu/eserv/UNU:3109/UNUIAS_UrbanReport.pdf

Ecosystems, an overview:
An ecosystem consists of a community of living organisms that 
respond to their context, and are defined by their network of feedback 
loops, interactions and formed relationships between the greater 
ecosystem they exist within, and the organisms themselves.15 

In order to grasp a general understanding of ecosystem, it is 
useful to study the underlying laws that govern growth patterns in 
nature, and explore the origins of these laws and how they work. 
As Newman and Jennings suggest “Using a systems lens focuses 
our attention on relationships and processes…”16. This research has 
therefore been focused through the systems lens of an ecosystem 
and sought to decipher patterns that could later be translated into 
an architectural language.

15 “Ecosystem”, Wikipedia, July 24, 2017, accessed June 28, 2017, 
https://en.wikipedia.org/wiki/Ecosystem
16 Newman & Jennings, Cities as Sustainable Ecosystems, p. 92-93.

Growth Patterns in Ecosystems & Nature
An Overview
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There is no singular natural scale at which ecosystems should 
be observed. These complex networks of patterns and flows of 
energy show characteristic variability through a range of scales. 
For one to observe ecological organisation at a single scale, they 
impose a perceptual bias upon their conclusions. This makes the 
process of understanding ecosystems difficult, and requires one 
to not only breakdown the contributing parts of an ecosystem, but 
to simultaneously look at the network as a whole. The notion of 
observing the network of a single or multitude of ecosystems leads 
one to assume only that the scale of observation has increased, not 
a need for change of focus. This is a common misconception where 
one assumes what happens within an ecosystem on a larger scale 
also occurs on a smaller scale, leading to a series of assumptions 
with varying degrees of credibility.17 

17 K. McGariagal, “Concepts of Scale”, lecture, University of Massachusetts 
Amherst, accessed April 20, 2017, http://www.umass.edu/landeco/teaching/
landscape_ecology/schedule/chapter2_scale.pdf

Growth Patterns in Ecosystems & Nature
Scale

Warkworth
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0 + 1 = 1

1 + 1 = 2

2 + 1 = 3

3 + 2 = 5

5 + 3 = 8

8 + 5 = 13

13 + 8 = 21

21 + 13 = 34

34 + 21 = 55

55 + 34 = 89

89 + 55 = 144Fibonacci Number Sequence: 0, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144...

The key to the elucidation of ecosystems is the observation and 
understanding of the evolving mechanisms and rules that dictate 
the visible patterns of nature. These patterns need to be observed 
and therefore understood as an outcome of non-linear processes 
imposed upon by constraints and change within micro and macro 
contexts. The patterns are therefore a series of reactions formulated 
by the collective behaviours and interactions of large bodies of 
smaller parts. To successfully observe the multitude of existing 
ecosystems is to understand that the diversity of an ecosystem 
community exists upon infinite scales, and that this diversity is the 
core contributing factor to the visible growth patterns of an ecosystem 
and thus sustainable life.18

For an ecosystem to sustain the life of its parts, the processes must 
be constantly adapting in response to its ever-changing context. For 
example, when the climatic conditions change within an ecosystem’s 
environment from season to season, subsequently the process 
of absorbing energy and thus consuming ‘food’ will change. The 
ecosystem’s ability to adapt to the fluctuation of fewer solar hours 
from perhaps an early onset of winter climate conditions is directly 
related to the growth and potential survival of that system. This rapid 
shift from one state to another to sustain energy levels in response 
to a non-linear process is described as an ‘emergent property’.19

18 Simon Levin, “The Problem of Pattern and Scale in Ecology”, lecture, 
The Robert H. MacArthur Award Lecture, Canada, Toronto, August 1989, in 
Ecology – Ecological Society of America, 6th ed., vol. 73., p. 1960.
19 Newman & Jennings, Cities as Sustainable Ecosystems, p. 93.

The development of emergent properties is therefore directly linked 
to the survival of an ecosystem and is evident in growth patterns. 
Due to the flowing structure of ecosystems, it seemed appropriate 
to conduct focused research on a singular aspect of the complex 
structure. By studying an ecosystem’s pattern of growth, a general 
understanding of an ecosystem’s ability to survive could be attained.

Growth patterns exist in every living organism and are visible 
representations of responses to energy availability. For example, 
the positioning of a plant’s leaves is directly related to the direction 
in which the plant sources energy. To synthesise as much solar 
energy as possible, a plant’s leaf rotation around it’s stem can be 
mathematically expressed as the Fibonacci number sequence and 
the golden ratio (rotating 0.618 (222.5degrees) of a clockwise turn 
between each new leaf). It is estimated that approximately 90% of 
all plants exhibit the Fibonacci number sequence.20

20 “Fibonacci Numbers and Nature”, Maths, September 25, 2016, accessed 
April 12, 2017, http://www.maths.surrey.ac.uk/hosted-sites/R.Knott/Fibonacci/
fibnat.html

Growth Patterns in Ecosystems & Nature
Deciphering the Pattern of Growth

Figure 1:
Fibonacci curve
https://upload.wikimedia.org/wikipedia/commons/thumb/9/93/Fibonacci_spiral_34.svg/2000px-Fibonacci_spiral_34.svg.png
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THE UN ITS  OF  NATURAL  MODULAR GROWTH

The uni t of 
morphogenesis :
the beginning

The module:
the whole 
composi t ion of 
repeated 
morphogenesis 
uni ts
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THE UN ITS  OF  NATURAL  MODULAR GROWTH

The uni t of 
morphogenesis :
the beginning

The module:
the whole 
composi t ion of 
repeated 
morphogenesis 
uni ts

Case study - Early life:
The history of modularity and growth within nature has existed for 
millions of years and first held the form of multi-celled organisms. 
These organisms evolved so rapidly that they surpassed the older 
and earliest form of complex life, the single-celled organism. 
The dominance and ultimate replacement of the multi-celled 
organism was attributed to the modularity of its system. The organism 
could grow in scale simply through the addition and interaction of 
new modules (in this case cells) with the existing ones. The process 
of addition was easily adapted and redefined to the subtraction 
and modification of cells in a response to imposing environmental 
factors.21

21 Neil Rasmussen and Suzanne Niles, “Modular Systems: The Evolution of 
Reliability,” American Power Conversion, 2005, , accessed September 3, 2017, 
http://www.criticalpowerandcooling.com/white-papers/Architecture/WP-76%20
Modular%20Systems%20-%20The%20Evolution%20of%20Reliability.pdf.

The unit of morphogenesis:
The beginning

The module:
The whole composition of the
repeated morphogenesis
units

The architectural model:
Visual expression of 
growth

Figure 2:
Meristem configuration
http://www.biologydiscussion.com/
plants/flowering-plants/basic-body-
plan-of-flowering-plant-with-diagrams-
botany/19956

Growth Patterns in Ecosystems & Nature
Units of Modular Growth

Case study - The seed plant:
The idea of modular, incrementally constructed growth within plants 
is ancient, yet it has only been in the last 30 years that the definition 
and recognition of the elemental unit of plant growth ‘construction’, 
‘l’article’, (‘module’), was used. This modular growth can be analysed 
through three architectural elements, each at varying scales; “the 
unit of morphogenesis, the module and the architectural model.”22 
The unit of morphogenesis is the length of the seed shoot whose 
current stage of growth is limited to and determined by a “single 
period of continuous activity of the apical meristem.23 
The module is the whole composition of repeated units of 
morphogenesis.
The architectural model is the visible expression of the growth 
development of the plant, with the complex assembly of modules 
into a whole.24 
These three growth scale modules create a repeated hierarchy of 
structures in the expression of a plant’s opportunistic response to 
the environment and resource availability. Although repetition has 
the connotation of monotony, from purely visible means, one can 
conclude that even plants of the same species result in a vast array 
of variations.25  What a specific plant may lack regarding leaf shape, 
it compensates for with leaves in a variety of scales and positions. 

22 F. Halle, “Modular Growth in Seed Plants.” Philosophical Transactions of 
the Royal Society B: Biological Sciences313, no. 1159 (Great Britain: 1986): p. 
77, doi:10.1098/rstb.1986.0026.
23 Halle, “Modular Growth in Seed Plants.” p. 77.
24 Halle, “Modular Growth in Seed Plants.” p. 78.
25 Halle, “Modular Growth in Seed Plants.” p. 77.

This growth strategy comprised of varying scaled modules can be 
adapted to architecture in the sense that buildings should too, be 
able to grow dependent on the external environment (both natural 
and man-made), as well as visually depict the current resource 
availability of individual occupiers.

The notion that a plant’s growth can be mathematically expressed 
and therefore predicted and controlled through the manipulation 
of energy sources and climatic environment, is one based on 
assumption. As previously mentioned, the assumption that what 
happens on one scale is also happening on other scales, is a 
dangerous conclusion to draw. 

To instead conclude that plants follow a set of underlying laws and 
have key attributes enabling growth and survival within an ecosystem 
would prove more useful. Subsequently, it would be appropriate to 
observe and distil ecosystem’s patterns of growth into a concise set 
of attributes.

24 25
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Growth Patterns in Ecosystems & Nature
The Eco-System Lens - Underlying Laws

With sustainable design and construction an increasingly demanding 
reality, we must examine and be influenced by processes and 
patterns that use only what is necessary at any given time. As the 
United Nations has stated; “From space, we can see and study the 
Earth as an organism whose health depends on the health of all it’s 
parts. We have the power to reconcile human affairs with the natural 
laws and to thrive in the process.”26 

“Natural processes are predominantly cyclic rather than linear; 
operate off solar energy flux and organic storages; promote 
resilience within each range of scales by diversifying the execution 
of functions into arrays of narrow niches; maintain resilience across 
all scales by operating functions redundantly over different ranges of 
scale; promote efficient use of materials by developing cooperative 
webs of interactions between members of complex communities; 
and sustain sufficient diversity of information and function to adapt 
and evolve in response to changes in their external environment.”27 

26 United Nations World Commission on Environment and Development, 
Our Common Future, (Oxford: Oxford University Press, 1987), p. 1.
27 Charles J. Kilbert, Jan Sendzimir & G. Bradley Guy, Construction Ecology: 
Nature as a Basis for Green Buildings, (London: Spon Press, 2002), p. 7.

Essential to subsequent analysis of precedent and case studies, 
the process of distilling the above ecosystem laws into a set of key 
words are as follows:

     Interconnectedness

     Sustainability

     Scale

     Flexibility

     Adaptability

     Diversity

In doing this the subsequent focus of analysis would seek to solve 
how processes of design and strategy and the reaction to both 
internal and external factors could result in successful housing 
emulating the attributes of the ecosystem and its parts.

26 27



Cities are increasingly becoming the single defining ecological 
phenomenon of the 21st century. They are engines of growth where 
the majority of humanity dwells, and subsequently impact enormously 
on both the development of human civilisation and the future of 
the natural planet.28 With current housing development and growth 
unable to meet the demands created by exponential population 
increases, a critique of existing housing schemes and future plans 
is necessary to ascertain what society demands, and how current 
practices are failing to provide. However, society is never in a fixed 
state and nor will it ever be the same again. To therefore plan 
and make crucial development decisions based on possible trends 
obtained through past statistics seems somewhat inadequate for a 
society evolving at exponential rates. Instead, advocates for tackling 
the housing crisis of Auckland argue that planners should develop a 
strategy that does not plan for a single outcome of a single process, 
but rather plans for and enables growth to allow for the endless 
possibility of outcomes that society presents. 

28 Lois Sweet, Room to Live: Healthy Cities for the Urban Century. 
International Development Research Centre Briefing NO. 4, https://idl-bnc.idrc.
ca/dspace/bitstream/10625/13012/1/115651.pdf

Urban Sustainability through Environmental Design questions why 
the typical ‘quick-fix’ development solution is still currently being 
implemented, and how it can only achieve fixed communities and 
a final, ‘all-designed-in-one’ master plan that stifles future growth. 
Kevin Thwaites instead suggests we develop a more evolutionary 
and time conscious approach to urban planning and architecture, 
through a primary focus on the urban analysis tools and the social 
sustainability of cities. He concludes that only through modest 
improvements that are strategically located and timed, can further 
incremental fragments of design be accurately and appropriately 
implemented.29
However, within modern day society, most seek to spend as little 
money as possible with unrealistic expectations of results. This 
approach can lead to poor quality of materials and construction. To 
tackle this common oversight, a social housing strategy designed 
and realised by the architectural group Elemental features a series 
of houses with only half of each house designed and built on site, 
with the other half possessing only the necessary structure but 
providing opportunity for future growth.30 In doing this, Elemental 
have provided a framework of quality design and sound structural 
constraints resulting in an incremental neighbourhood of houses 
rich with culture, individualism and diversity.

29 Kevin Thwaites et al., Urban Sustainability through Environmental Design: 
Approaches to Time-People-Place Responsive Urban Spaces, (London: Taylor & 
Francis, 2008), p. 22.
30 Aravena & Lacobelli, Elemental, pg. 17.

Incremental Housing
Introduction

Human Rights:
Before Housing Crisis

Human Rights:
After Housing Crisis

Shelter

Shelter

Water WaterFood Food
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Figure 3:
Map depicting average house floor area across regions. Derived from map found on Stuff.co.nz
http://www.stuff.co.nz/business/property/94686507/Why-do-we-build-such-big-houses
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Incremental Housing
Auckand housing crisis

An overview:
Auckland’s housing crisis is arguably one of the most pressing 
issues of the 21st century. It spans from those sleeping in cars 
struggling to afford outrageous rent prices for even the most basic 
of shelter, to those who have scraped together a deposit yet are still 
unable to get onto the property ladder. 
According to the New Zealand informative journal, The Listener, the 
median home value of $500,000 recorded in June 2012 saw a 
monumental rise in value over 4 years to a median of $925,000.31  
This is an increase of $291 a day, an alarming contrast to the 
median household earnings of only $209.50 a day. 

The inflation of house and land prices is rooted within the planning 
boundary between urban land and residential land, namely Auckland’s 
Metropolitan Urban Limit (MUL). “When an artificial ‘fence’ delineates 
residential land from non-residential land on the urban fringe, it 
limits the supply of lower-priced land, with a resulting impact on 
prices at the lower end of the housing market.”32 Consequently 
redefining the term ‘affordable housing’. 

31 “Sucking out the Equity”, Noted, September 5, 2016, accessed Septem-
ber 23, 2017, http://www.noted.co.nz/money/economy/sucking-out-the-equity/
32 “Auckland Housing Crisis: House of the Rising Sum”, Noted, September 
9, 2016, accessed September 23, 2017, http://www.noted.co.nz/money/econo-
my/auckland-housing-crisis-house-of-the-rising-sum/

With Auckland’s land price now accounting for 60% of the total value 
of property, “perverse incentives” outweigh morals with increasing 
levels of land banking occurring.33 As disproportionate increases in 
housing prices to income have occurred, rent prices have risen to 
sustain the act of land banking.

As the fourth most expensive city in the world for housing relative to 
income34, planning strategies outlined and implemented by Auckland 
Council have been inactive bystanders to the growing demand for 
diminishing supply, and the subsequent exponential rise in house 
prices. 

33 “Auckland Housing Crisis”, Noted.
34 “Auckland now the world’s fourth-most expensive to buy a house”, 
Newshub, January 23, 2017, accessed September 25, 2017, http://www.news-
hub.co.nz/home/money/2017/01/auckland-now-the-world-s-fourth-most-ex-
pensive-to-buy-a-house.html

$76,500
median household income

$1,044,000
median house price
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Warkworth

PREDICTED AUCKLAND GROWTH

RURAL URBAN STAGED LAND RELEASE

Incremental Housing
Existing Incremental Design Strategies & their Consequences

Rural urban boundary (RUB):
As previously mentioned the Metropolitan Urban Limit (MUL) has 
been a contributing factor to the housing crisis of Auckland. Since 
the 2017 Auckland Council Unitary Plan, it has been renamed the 
Rural Urban Boundary (RUB) and redefined as the maximum extent 
of all urban development until the year 2040 (or until further plans 
are set), with a staged release of land within the defined boundary 
in increments of 10 years.35 It is believed that the RUB will act as an 
important element in determining urban form, yet statistics show that 
it has not and will not work to alleviate the pressures of housing, 
despite the redefinition of the boundary. 
Labour housing spokesman Phil Twyford argues that instead of 
confining a city within a boundary, we should be planning along 
growth corridors with core infrastructure, road, environmentally 
significant areas, and public transport mapped out prior to housing 
development planning. Thus, “dissolving the distinction between 
urban land and future urban land growth – the boundary that creates 
the massive differential in land price…”36

35 “Auckland’s High-Level Development Strategy”, The Auckland Plan 
Auckland Council, accessed March 29, 2017, http://theplan.theaucklandplan.
govt.nz/development-strategy/
36 “Auckland Housing Crisis”, Noted.
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Incremental Housing
Existing Incremental Design Strategies & their Consequences

Subdivision:
With the classic kiwi quarter-acre section, the idea and use of 
subdivision is an incremental housing strategy frequently employed 
within the development of Auckland’s residential areas. It presents 
the opportunity to build more houses without extending the regional 
boundaries. Unfortunately, the reality of subdividing is often a result 
of greed, where profit and time are the priorities, while the standard 
of living suffers. 
The Auckland Unitary Plan provides a comprehensive set of design 
parameters with the overall aim to practice better design. However 
until developers decide sustainable and responsive designs are 
of greater importance than profit and speed of construction, poor 
developments will continue to plague Auckland’s housing market.

Extension:
For many households, the changes within a family demand the 
need for an addition or alteration of internal space. Depending on 
the eligibility of the site location, as outlined in the Auckland Unitary 
Plan, the majority choose to extend. 
Extending is more favourable as it is the cheaper option when 
compared to selling and investing in a new house to suit current 
needs. However, with a budget in mind and few design restrictions 
outlined in the Unitary Plan, households often look to cut costs at 
every opportunity resulting in mediocre extensions
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Incremental Housing
Natural Development & The Planned Obsolescence of Buildings

Nature is in a constant state of flux. Processes are undulating in 
outcomes, with additions, subtractions and modifications occurring 
simultaneously in the response to various stimuli. This concurrent 
feedback loop of action, reaction (design and construct) allows for 
nature’s production of form to occur devoid of a predetermined 
plan, subsequently allowing for the best possible solution for that 
time.
Man-made products however, are initially designed and then 
constructed into a preconceived finished product that does not 
facilitate further additions, subtractions or modifications; an outcome 
of a planned obsolescence. This is the consequence of the time 
and process separation between designing and constructing, both 
elements to which nature never isolates. 

Society has the preconceived belief that the outcome, the final 
finished product is favourable over the process. That the state of 
‘in-progress’ is only a means to an end, and if another process was 
to be utilised producing the same outcome, it would not matter.
Why does this favouritism exist, and where did it originate?
Within nature everything is evolving and growing at different rates 
and through a variety of methods. There is no end result, no state 
of ‘completeness’; there is only change. This begs the question as 
to why humans create, treat and judge man-made objects on the 
final result as opposed to the process.

 “If the path be beautiful, let us not ask where it leads.”37

37 “Anatole France”, Good Reads, accessed September 23, 2017, https://www.goodreads.com/quotes/691893-if-the-path-be-beautiful-let-us-not-ask-where
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Figure 4:
Diagram reproduced from H. Barton’s “Accessibility standards for key services” 
H. Barton, M. Horswell & P. Miller, “Neighbourhood accessibility and active travel”, Planning Practice and Research, 27, accessed March 24, 2017, http://eprints.uwe.
ac.uk/16919/2/SOL%20wp12%20paper%20MH%2017-12-2011.pdf
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Architecture & The Human Scale
The Walkable City

Since the rise of the private automobile, cities have been designed 
with a dominant priority in mind, the ‘requirement’ for extensive 
and ongoing use of the automobile. The subsequent priority of 
roads and car accessibility are increasingly eclipsing pedestrian 
routes. The consumption and conversion of footpaths into parking 
and roads results in narrow and uninviting pedestrian routes. As 
walkways become less and less enticing, the inevitable ramification 
of diminished pedestrian numbers and increased car congestion 
only intensifies with time.
The need to provide and increase alternative modes of transport 
within cities has prompted Stockholm planners to adopt the idea of 
the ‘walkable city’. This notion highlights the importance of amenity, 
home and work proximity, and accessibility, where neighbourhoods 
are no longer subject to monotonous detached dwellings of a similar 
aesthetic, but instead are encouraged to mix building typologies, 
resulting in vibrant neighbourhoods diverse in retail, housing and 
facilities. As Stockholm City Planning Administrators state, “You’re 
not stuck in traffic, you’re a part of it”.38
Within Jan Gehl’s text; Cities for People, he critically analyses the 
success of city master planning through the focus on pedestrians 
and their exhibited habits when walking with a purpose and 
meandering.39 

38 Michael Erman, The Walkable City – The Concept of Stockholm. Stock-
holm City Planning Administration, May 15, 2012, http://www.corp.at/archive/
ppt/CORP2012_SLIDES24.pdf
39 Jan Gehl & Lord Richard Rogers, Cities for People (Washington: Island 
Press, 2010), p. 117-133.

Health:
The health benefits of walking and cycling are not new. Humans are 
sustained through physical exercise, yet are sitting for increasingly 
longer hours every day. According to The Ministry of Health, 
approximately half of all New Zealand adults (51%) are physically 
active for at least 30 minutes on at least five days a week, with an 
astonishing one in seven adults physically active for less than 30 
minutes a week.40 
These statistics are sobering and show a need for the average 
adult’s daily physical activity to drastically rise. Within a country of 
suburban sprawl, it can be difficult to maintain physical activity when 
city planners favour and design for the extensive use of the car over 
the pedestrian. 

Design is a tool for change at any scale, and must be utilised when 
planning new neighbourhoods and developments. For example, if a 
well-designed route can present a shortened travel time via walking 
or cycling with the aid of an easily accessible and comprehensive 
public transport system, the average adult will choose to utilise 
the designed route. It can therefore be concluded that the design 
priorities ordered to suit particular modes of transport will undeniably 
alter any existing and subsequent transportation choices.
 

40 “Activity levels in New Zealand”, Ministry of Health, August 30, 2016, ac-
cessed September 20, 2017, http://www.health.govt.nz/your-health/healthy-liv-
ing/food-and-physical-activity/physical-activity/activity-levels-new-zealand
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Architecture & The Human Scale
The Walkable City

Community and social ties are the key components in social capital, 
and the understanding that the creation and retention of these is 
inextricably linked to the design, planning and maintenance of richly 
diverse neighbourhoods is critical to designers and planners alike. 
The decline in social capital is associated with the factors of time 
pressures, long commutes, and increased inactivity. These factors 
are the product of suburbanisation.43 

43 “Social Capital and the Built Environment: The Importance of Walk-
able Neighbourhoods”, American Journal of Public Health, May 6, 2003, ac-
cessed September, 2017, http://ajph.aphapublications.org/doi/full/10.2105/
AJPH.93.9.1546

Social capital:
The health benefits of a walkable neighbourhood and city are 
evidently clear, yet the pedestrian favoured and orientated design 
offers further benefits on a more collective and community scale, 
namely the noition, increased social capital.
The umbrella term, social capital is the measure of local government 
involvement and community trust. The greater the social capital the 
greater the community involvement, activity and overall health.41 The 
link between social disconnection and death has been reflected in 
numerous extensive studies, “…people who are socially disconnected 
are between 2 and 5 times more likely to die from all causes, 
compared with matched individuals who have close ties with family, 
friends and the community.”42 

41 “Do you Walk?: Why Walkability is Important in Urban Areas”, RCC in 
the News, July 29, accessed September 20, 2017, http://www.rivercitycompany.
com/in-the-news/do-you-walk-why-walkability-is-important-in-urban-areas
42 Robert D. Putnam, Bowling Alone: The Collapse and Revival of American 
Community (New York: Simon & Schuster, 2012)
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Architecture & The Human Scale
Surburan Sprawl

Suburban sprawl is the anti-social, uneconomic and unsustainable 
planning strategy that consumes the natural environment and 
unnecessary quantities of energy with the result of abundant waste.44   
Suburban sprawl denotes the priority and use of the natural 
landscape as a means for extensive vehicle use. The design strategy, 
suburban sprawl consists of key characteristics such as low density, 
vastly separate amenities, and the introduction of “leapfrogging” 
past existing built areas and exposing underdeveloped areas in-
between.45 
However, the market does not reflect the need for sprawl to be 
stopped, in fact it favours sprawling development. Undercharging of 
developers for the necessary infrastructure to connect with existing 
transportation routes lowers the house prices for potential buyers. 
The increased travel time to amenities and the city centre offers 
cheaper land to developers, and once again lowers the price of 
housing for potential buyers. Faced with the choice between a 
house located within the urban realm that costs double the price 
of a house located on the fringe, it is fair to say that most would 
choose the cheaper option.

44 David Turner, Housing in The City – Handbook 16 (2016), p. 3.
45 “Suburban Sprawl: Exposing Hidden Costs, Identifying Innovations”, 
Sustainable Communities, October, 2013, accessed September, 23, 2017, http://
thecostofsprawl.com/report/SP_SuburbanSprawl_Oct2013_opt.pdf.

Advocates of sprawl often claim that it is simply the result of the 
consumer choosing to live in sprawling suburbs. This is argued 
through the attributes a suburban home presents; larger sections, 
larger houses, and the perception that suburban environments are 
safer for raising families.46 The belief that suburban environments are 
safer is a common misconception, as the number of deaths linked 
to assault during the year 2013 were a mere 54, compared to 281 
deaths linked to motor vehicle accidents.47 It can be concluded 
that increased popularity of suburban sprawl is directly accountable 
for the increased amount and usage of motor vehicles, resulting in 
increased deaths.

Contrary to the claims of sprawl advocates, it is not an outcome 
solely of buyer preference, rather an outcome of ‘affordability’ within 
an ever increasingly expensive market.

46 Sustainable Communities.“Suburban Sprawl: Exposing Hidden Costs, 
Identifying Innovations”
47 “Mortality: Historical Summary 1948-2013”, Ministry of Health, May 31, 
2017, accessed September 23, 2017, http://www.health.govt.nz/publication/
mortality-historical-summary-1948-2013.

Figure 5:
Suburban sprawl diagram.
http://thenextturn.com/wp-content/uploads/2014/09/sprawl.png

42 43



1 9 8 0 1 9 8 6

1 0 0

1 . 8

2 . 0

2 . 2

2 . 4

2 . 6

2 . 8

1 2 0

1 4 0

1 6 0

1 8 0 1 7 8  s q m

1 . 8 1  p e o p l e

2 0 0

1 9 9 2 1 9 9 8 2 0 0 4 2 0 1 0 2 0 1 6

1 9 8 0 1 9 8 6 1 9 9 2 1 9 9 8 2 0 0 4 2 0 1 0 2 0 1 6

1 1 8
s q m

1 7 8
s q m

1 . 9 8
p / h

1 . 8 1
p / h

1 9 8 0 1 9 8 6

1 0 0

1 . 8

2 . 0

2 . 2

2 . 4

2 . 6

2 . 8

1 2 0

1 4 0

1 6 0

1 8 0 1 7 8  s q m

1 . 8 1  p e o p l e

2 0 0

1 9 9 2 1 9 9 8 2 0 0 4 2 0 1 0 2 0 1 6

1 9 8 0 1 9 8 6 1 9 9 2 1 9 9 8 2 0 0 4 2 0 1 0 2 0 1 6

1 1 8
s q m

1 7 8
s q m

1 . 9 8
p / h

1 . 8 1
p / h

1 9 8 0 1 9 8 6

1 0 0

1 . 8

2 . 0

2 . 2

2 . 4

2 . 6

2 . 8

1 2 0

1 4 0

1 6 0

1 8 0 1 7 8  s q m

1 . 8 1  p e o p l e

2 0 0

1 9 9 2 1 9 9 8 2 0 0 4 2 0 1 0 2 0 1 6

1 9 8 0 1 9 8 6 1 9 9 2 1 9 9 8 2 0 0 4 2 0 1 0 2 0 1 6

1 1 8
s q m

1 7 8
s q m

1 . 9 8
p / h

1 . 8 1
p / h

1 9 8 0 1 9 8 6

1 0 0

1 . 8

2 . 0

2 . 2

2 . 4

2 . 6

2 . 8

1 2 0

1 4 0

1 6 0

1 8 0 1 7 8  s q m

1 . 8 1  p e o p l e

2 0 0

1 9 9 2 1 9 9 8 2 0 0 4 2 0 1 0 2 0 1 6

1 9 8 0 1 9 8 6 1 9 9 2 1 9 9 8 2 0 0 4 2 0 1 0 2 0 1 6

1 1 8
s q m

1 7 8
s q m

1 . 9 8
p / h

1 . 8 1
p / h

YEAR

YEAR

Average Floor Area of NZ Homes from 1980 - 2016

Average Number of People in NZ Homes from 1980 - 2016

Floor Area
(sqm)

Number of
 People

Why are New Zealand families still so firmly attached to living in 
large houses?

On an international scale, New Zealand homes are huge. According 
to a survey carried out by Delft University of Technology in 2009, 
New Zealand has the greatest average floor area when compared 
with 15 other European countries. Unfortunately, this average is only 
increasing with the current New Zealand average at 178sqm.48 

Interestingly, the average increase in house floor area does not 
reflect the change in average household totals. Last year, 2016 
recorded an average of a mere 1.8 people per household in New 
Zealand. That is a ridiculous 98.9sqm average area per person.
Although these averages are not an accurate representation of 
building footprint, they are a clear indication of why Auckland and 
other New Zealand cities are subject to suburban sprawl, unaffordable 
house prices, and the dominance of the automobile. It is evident 
housing is increasingly becoming a luxury few can afford, yet those 
who are financially able, are living well beyond their means. This is 
a daunting reality that the term house, a form of shelter, is no longer 
a human right.

48 Kees Dol & Marietta Haffner, Housing Statistics in the European Union. 
The Hague: Ministry of the Interior and Kingdom Relations, September, 2010, 
https://www.bmwfw.gv.at/.../housing_statistics_in_the_european_union_2010.pdf

Architecture & The Human Scale
New Zealand Statistics & The Demand for Smaller Houses

1980 vs. 2016 average household number

1980 vs. 2016 average square floor area
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Site area: 5,722sqm

Built area: 3,620sqm

Architect: Elemental

Location: Chile

Year: 2004

Site Area/Person: 
61sqm

Max. Built Area/Person: 
38.9sqm

Figures 6 & 7:
Quinta Monroy maps at two scales pin pointing site location.
https://www.google.co.nz/maps/place/Quinta+Monroy/

Quinta Monroy

The site:
Quinta Monroy was an informal slum, located in the very centre 
of Iquique, a Chilean desert city. As the city grew, poor families 
increasingly began to occupy the land, with the use of temporary 
housing as the only solution capable of keeping up with the rapid 
population growth.49

Due to the extensive augmentation, many families began to subdivide 
their lots for relatives and tenants. This led to the deterioration of 
living conditions with approximately 60% of the spaces devoid of 
light and direct ventilation.50

49 Aravena & Lacobelli. Elemental, p. 85.
50 Aravena & Lacobelli. Elemental, p. 87.

The brief:
After extensive evaluation of existing housing typologies, Elemental 
felt the need to explore a new housing strategy that overcame the 
following challenges:

A.   Establishment of the families in a consolidated urban area.

B.   Incremental construction without neighbourhood deterioration.

C.   Safety and economy of expansions.

D.   Design with community participation.

80sqm 40sqm 80sqm
40sqm + 40sqm
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Scanned by CamScanner

A.

B.

The concept:
To achieve the necessary density (93 families within 3,620sqm) 
and offer the opportunity for later expansion, Elemental proposed a 
strategy that consisted of half a house being built outright with the 
structure capable of supporting future construction. 

This strategy not only facilitated expansion but also dictated and 
therefore ensured “harmonious growth and structural safety”.51 
With the expectation that families would extend themselves when 
resources and finance became available, the scheme provided a 
“framework of constraints”52 - both theoretical and physical.

51 Aravena & Lacobelli. Elemental, p. 126.
52 Aravena & Lacobelli. Elemental, p. 126.

The result:
Elemental’s incremental design solution took the form of two housing 
typologies that seamlessly integrated together to create a three-
storey building:

A.   “Casa” – House 
     25sqm intial to extended 70sqm

B.   “Departamento Duplex” – Duplex Apartment 
     25sqm initial to extended 72sqm

with possibility to
grow

without
overcrowding

low-rise
density

The master planning of the site became a crucial component of the 
scheme, given the priority that safety and security held within the 
community. 
This led to the need for public social spaces that had:

A.   Enough area to ensure clear visibility and therefore the feeling
     of security.

B.   Public access points to dictate and control pedestrians.

C.   Sufficient space for perimeter car parking and car access.

D.   Sufficient space for children to play.

The proposal evolved into 4 separate spaces, square in shape 
as opposed to rectilinear spaces. These spaces created the 
clustering of approximately 20 family’s front facades, a figure that 
was coincidentally the number of people that can retain a social 
agreement.53 

53 Aravena & Lacobelli. Elemental, p. 108.

Las 
Palmas

Machak
Inti

Tres
Marias

Don
Ernesto

Galvarino Street

Pedro Prado Street
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Ongoing:
Eighteen months later, on average each person had approximately 
18.4sqm of built space compared to that of the original slum 
comprising in a mere 8sqm per person. With 64% of the homes 
having over 50sqm of built area (with the original built area consisting 
of 36sqm), it was evident that the incremental design strategy had 
been successful.54

By taking away the need for families to pursue the trials of a 
mortgage, (due to the housing strategy reflecting the small budget 
that of a poor income family) they were enabled to own their house 
from the outset, devoid of debt. Because they owned their home 
as opposed to renting, the level of pride and the resulting quality of 
extensions, public spaces and general up keep was extremely high 
(relative to the poor income and average financial status).55

54 Aravena & Lacobelli. Elemental, p. 174.
55 Aravena & Lacobelli. Elemental, p. 176-177.

8m

fixed bathroom
space

December 2004 June 2006

“By liberating these families from a mortgage, it was expected that they would invest in their dwellings over time and address their needs 
self-sufficiently...”56 

56 Aravena & Lacobelli. Elemental, p. 177.

Figure 8:
Quinta Monroy external street view.
Elemental: Incremental Housing and Participatory Design Manual, pg. 144

Figure 9:
Quinta Monroy external street view after one and a half years of user ‘customization’.
Elemental: Incremental Housing and Participatory Design Manual, pg. 145
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Figure 10:
Entry ramp to Duplex Apartment with occupant’s own extension.
Elemental: Incremental Housing and Participatory Design Manual, pg. 
156

Figure 11:
Central communal space for children and car parking/access.
Elemental: Incremental Housing and Participatory Design Manual, pg. 
157

December 2004 June 2006

Figure 12:
Internal view of a house, only the necessities are provided initially.
Elemental: Incremental Housing and Participatory Design Manual, pg. 158

Figure 13:
Internal view of a house, after one and a half years of user ‘customization’.
Elemental: Incremental Housing and Participatory Design Manual, pg. 159
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Interconnectedness:

With shared car parking, 
access and children play 
areas, the streets become a 
hive of activity across 4 main 
squares. 

The  overall interconnectedness 
between the small communities 
clustered around these main 
squares is extremely high due 
to proximity and thresholds.

Sustainability:

Recycled materials.

Natural cross ventilation created 
from windows on opposing 
facades.

Concrete floors for thermal 
mass.

Scale:

The residential scale of the 
terraced houses (house and 
duplex apartments) is well 
utlised within this scheme. 

The overall masterplan creates 
smaller areas of communal 
space resulting in safe and 
friendly environments for 
interactions.

Flexibility (Internal):

With only the structure, and 
sanitary serviced walls being 
fixed and initially supplied by 
Elemental, the internal floor 
plan allows for any layout that 
the occupant choses.

Internal flexibility is high.

Adaptability (Overall):

Due to the structure dictating 
the direction and extent of the 
future growth of the houses, 
there is little adaptability in 
terms of external environmental 
response.
However, the building does 
allow future growth which is 
dependent on financial and 
resource availability.

Diversity:

Initially the constructed 
housing of Elemental’s 
design is monotonous with 
masses repeated. However, 
as occupants customise and 
extend upon their individual 
homes, the street becomes an 
array of diverse self-expression 
through colour and material.

Ecosystem attributes analysis tools
Quinta Monroy
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Site area: 1,300sqm

Built area: 155sqm

Architect/s: Ian Hsu &
Gabriel Rudolpy 

Location: Chile

Year: 2014

Site Area/Person: 
325sqm

Built Area/Person: 
38.7sqm

Figures 14 & 15:
SIP m3 House maps at two scales pin pointing site location.
https://www.google.co.nz/maps/place/Colina,+Santiago+Metropolitan+Region,+Chile/

SIP m3 House

The site:
Colina, is a Chilean city and commune located in the northern 
region of the Santiago Metropolitan Region.57  With a flat site of 
1,300sqm there was plenty of space for natural daylighting and 
ventilation whilst taking advantage of Colina’s temperate climate.58

The brief:
With a limited budget and short construction time frame, the aim 
was to build a 155smq detached house that incurred a minimal 
impact on the existing terrain and the wider environment.59

57 “Coline, Chile”, Wikipedia, March 15, 2017, accessed June 18, 2017, 
https://en.wikipedia.org/wiki/Colina,_Chile
58 “SIP m3 House/ Ian Hsu + Gabriel Rudolphy”, arch daily, December 
26, 2014, accessed June 19, 2017, http://www.archdaily.com/580330/sip-m3-
house-ian-hsu-gabriel-rudolphy
59 “Energy-efficient Casa SIP m3 House is Made from Stackable Prefab 
Modules”, inhabitat, December 30, 2014, accessed June 19, 2017, http://inhab-
itat.com/energy-efficient-casa-sip-m3-house-is-made-from-stackable-prefab-
modules/

The concept:
With the utmost priorities of sustainability and time, the architects 
utilised a modular design strategy which resulted in efficient 
construction and a simplified palette of finishes that lowered the 
overall embodied energy of the chosen materials. With a strong 
design aim to minimise circulation, the plan configuration was 
important and highlighted the importance of commons areas being 
centralised.

Centralised
common area

Emphasis
on time

Emphasis 
on sustainability
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The result:
The chosen structure was a support system of concrete foundations 
in a 2.3x1.2m spaced grid with SIP panels (structural insulated 
panels) attached in 3 dimensionally defined modules. The modules 
were designed in two sizes (two widths and two heights) to directly 
correspond to manufacturing dimensions that were then specifically 
combined for each room within the house to maximise material and 
minimise waste.

The scheme comprises of 4 parallel aisles that are comprised of 
specifically dimensioned and located modules. Two aisles utilise the 
4.8m wide modules and create the common rooms, while the other 
two aisles are made up of 2.4m wide modules creating the services.

SIP panels are a composite structural panel with a core of rigid 
insulation foam and structural facings. They were chosen primarily for 
their installation speed, however other attributes of the prefabricated 
panel proved useful in the design’s aim to be sustainable:

A.   Little to no waste due to machine manufacturing and
     pre-fabrication.

B.   High performance envelopes attributable to the fewer
     structural members and therefore can utilise uninterrupted 
     insulation.

C.   Integrates and maximises the efficiency and effectiveness of 
     HVAC and other systems.60

60  “Architect/Designers Education”, ModPreFab, accessed June 19, 2017, 
http://www.modprefab.co.nz/designers-education.html

1.2m

2.3m

2.4m modules
(services)

4.8m modules
(common rooms)

Figure 16 :
Structural plan of concrete footing grid.
http://leibal.com/architecture/sip-m3/

Single height module Double height module The result

Figure 17:
Massing of the two different sized modules.
http://leibal.com/architecture/sip-m3/
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Figure 18:
Multiple entry points.
http://leibal.com/architecture/sip-m3/

Figure 19:
Aerial showing level changes between two different sized modules.
http://leibal.com/architecture/sip-m3/
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Interconnectedness:

With a central core of open 
plan living, dining and kitchen, 
the internal area offers an 
interconnected gradient of 
spaces from public, semi 
private to private.
The internal interconnectedness 
is spatially achieved.

Sustainability:

Modules were sized to minimise 
material wastage.

Natural cross ventilation created 
from windows on opposing 
facades. 

The northern façade is 
predominantly glazed. 

The ground floor is concrete 
acting as thermal mass.

Scale:

The single storey scale of 
the design scheme seems 
unrealistic for the densities 
necessary within developed 
countries and cities.

Flexibility (Internal):

The open plan living, dining 
and kitchen offers the flexibility 
of internal furniture layouts.

Internal flexibility is low.

Adaptability (Overall):

No technology or design 
elements are used to adapt 
the building to external 
environmental conditions. 

The floor plan and panelised 
system does not allow future 
growth or ease of modification.

Diversity:

Though the design utilises a 
minimal material palette, it does 
not appear monotonous.

Ecosystem attributes analysis tools
SIP m3 House
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Site area: N/A

Built area: 55sqm

Architect/s: 4D° 
// Laboratoire 
d’Expérimentation 
Pluridisciplinaire

Location: Cambodia

Year: 2014

Site Area/Person: N/A

Built Area/Person: 
27.5sqm

Figures 20 & 21:
Incremental Up House maps at two scales pin pointing site location.
https://www.google.co.nz/maps/place/Phnom+Penh,+Cambodia/

Incremental Up House

The site:
Phenom Penh is the capital of Cambodia and currently has the 
highest population within the South-east Asian city. Due to the 
location of Phenom Penh on the intersection of the Tonle Sap and 
Mekong River, the city is subjected to annual flooding leaving homes 
in an increasing disarray with the growing severity and frequency of 
the floods.61

61 “Phnom Penh,” Wikipedia, September 8, 2017, accessed September 09, 
2017, https://en.wikipedia.org/wiki/Phnom_Penh.

The brief:
To create a sustainable future for housing within South-east Asia, 
4D sought a solution for the following challenges:

A.   Involve local residents in the construction process.

B.   Create an easy-to-build and subsequently easily extended
     upon design.62

C.   Respond to the need for safe and affordable housing.

D.   Show the contemporary development for traditional Cambodian
     housing.

E.   Improve living standards.

F.   Decrease social, economic and environmental impacts.

G.   Provide a development of a process as opposed to a
     predetermined project, to best facilitate useful exchanges
     between every stakeholder.63

62 “Incremental Up House,” SUD Architects, accessed September 10, 2017, 
http://www.sudarchitectes.com/fr/galery/incremental-up-house_8.html.
63 “Incremental Up House!,” Kiss Kiss Bank Bank, accessed September 10, 
2017, https://www.kisskissbankbank.com/en/projects/incremental-up-house.

Phenom Pehn
City of Water
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The concept:
With the critical need for the design to allow and facilitate future 
growth, it was imperitive that the design withstand the annual floods, 
whilst retaining a comfortable and liveable home for occupants.

The result:
The design is based on essential principles derived from the existing 
vernacular construction of Cambodian housing. With a ground floor, 
initially open, void of any internal and external walls and a fully 
constructed first floor with mezzanines, the design allows for future 
growth and flexibility of internal spaces.
Each unit is supplied with only the necessities (bathroom, kitchen 
and water core) allowing for the immediate occupation of families. 
The centralised water core works with a rainwater collection tank 
reducing the need for water to be pumped from the ground. The 
collection and retention of rain water also controls the contamination 
of water sourced from other means.

By separating the living area and the water core, the resulting design 
allows for the opportunity to lower costs through shared amenities, 
without diminishing privacy between dwellings.

The main materials consist of bamboo framing and flooring, concrete 
foundations and columns, and thatched roofing. With sustainability in 
mind, wood was not a building material option, as Cambodia suffers 
from severe deforestation.64

64 SUD Architects, “Incremental Up House”

Flood

Standard Construction
Stage 1

First floor allows ventilation 
and is unaffected by flood

Standard Construction
Stage 2

Bottom floor stops ventilation 
and floods house

New Concept Construction
Stage 2

Raised bottom floor allows 
ventilation and is unaffected 

by flood

Ventilation in Ventilation in

Ventilation stopped

Ventilation outVentilation out

Flood Flood

Ongoing:
Although this project has not yet been realised in tangible means, 
the architectural group seeks to develop a manual of construction 
that presents the approach and provides a detailed process allowing 
anyone to build their own incremental house based on traditional 
Cambodian construction.65

65 Kiss Kiss Bank Bank, “Incremental Up House!”

Figure 22:
Process image for the manual of construction.
https://www.kisskissbankbank.com/en/projects/incremental-up-house
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Figure 23:
Perspective showing the open ground floor.
http://www.sudarchitectes.com/fr/galery/incremental-up-house_8.html

Figure 24:
Section showing the internal spaces of the first floor, and the customised addition of a new house.
http://www.sudarchitectes.com/fr/galery/incremental-up-house_8.html
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Interconnectedness:

With the potential for a 
shared service core and 
communal water tank, 
this scheme can create a 
strong interconnnectedness 
between houses and housing 
communities.

Sustainability:

Recycled and ethically sourced 
materials.

Natural cross ventilation created 
from windows on opposing 
facades.

Large eave overhangs to 
control sun glare.

Scale:

With the limitation of a two 
storey home, a residential 
scale is retained.

Flexibility (Internal):

With only the structure, 
mezzanine levels, and sanitary 
serviced walls being fixed 
and initially supplied by 4D, 
the occupant is free to build 
partition walls as they please.

Internal flexibility is medium to 
high.

Adaptability (Overall):

Due to the structure dictating 
the direction and extent of the 
future growth of the houses, 
there is little adaptability in 
terms of external environmental 
response.
However, the building does 
allow future growth which is 
dependent on financial and 
resource availability.

Diversity:

Initially the house is a 
composition of minimal 
materials, however as 
occupants develop their home, 
colour and material diversity 
subsequently develop too.

Ecosystem attributes analysis tools - Incremental Up House
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Site area: N/A

Built area: 36sqm

Architect/s: MIMA 
Architects

Location: Portugal

Year: 2011

Site Area/Person: N/A

Built Area/Person: 
36sqm

Figures 25 & 26:
MIMA House maps at two scales pin pointing site location.
https://www.google.co.nz/maps/place/Viana+do+Castelo+District,+Portugal/

MIMA House

The site:
Viana do Castelo is a city in the Minho-Lima subregion of Northern 
Portugal.66 With a temperate climate varying only slightly between 
seasons, the building had few environmental factors to contend with 
and subsequently solve.

The brief:
To create a house that had the following 5 key attributes:

A.   Quick to manufacture.

B.   Easy to assemble.

C.   Good quality.

D.   Affordable.

E.   Internally flexible.67 

66  Vinana do Castelo”, Wikipedia, accessed September 11, 2017, https://
en.wikipedia.org/wiki/Viana_do_Castelo 
67 “MIMA HOUSE”, Mima Housing, accessed September 11, 2017, http://
www.mimahousing.com/mima-house

Although Viana do Castelo was the initial site for the MIMA House 
case study, the methodology implemented is flexible enough 
through the varying component materials and finishes, the house 
can be designed according to any site specifications and climate 
conditions.

The concept:
To achieve flexibility, from the initial floor plan and post construction, 
MIMA proposed a house that consisted of wooden framed modules 
on a grid of 1.5 x 3m. The internal grid lines were to be initially left 
void, and could be later divided using internal wall partitions that 
were pre-fabricated and easily installed into the existing floor and 
ceiling tracks.68

68 “MIMA House/Mima Architects”, Archdaily, accessed September 11, 
2017, http://www.archdaily.com/192043/mima-house-mima-architects
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The result:
MIMA offers a range of initial floor plans with internal partitions that 
are placed in the best possible locations according to the size of 
the overall floor area. The service walls are fixed, but bedrooms, 
common areas and wardrobe walls are easily interchangeable and 
removable.

Fixed corner posts support the roof from a single level floor system 
utilizsng laminated timber beam structure with a wood finish.

Despite the standardised construction method, the MIMA house can 
be customised through multiple parameters resulting in a diverse 
range of ever changing outcomes.69
 

69 “MIMA Architects: MIMA House”, designboom, accessed September 11, 
2017, https://www.designboom.com/architecture/mima-architects-mima-house/

Figure 27:
Initial floor plan options from 36sqm to 211sqm.
http://www.mimahousing.com/mima-house

Figure 28:
Sectional perspective showing overview of material composition and basic structure.
http://www.mimahousing.com/mima-house

PVC membrane

Sandwich panel with XPS 
and mineral wool

Composite with high density 
plaster and resins applied 

on tensile mesh, paint finish

Plywood paint finish

Tempered glass

Wood frame

Wood laminated floor

Laminated timber beams, 
wood finish
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Figure 29:
Lightweight movable external wall finishes clipping into the integrated wooden frame tracks.
https://www.designboom.com/architecture/mima-architects-mima-house/

Figure 30:
Lightweight movable internal walls clipping into the integrated floor and ceiling tracks.
https://www.designboom.com/architecture/mima-architects-mima-house/
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Interconnectedness:

With the ability to change, 
remove and add wall panels 
within the internal grid, the level 
of internal interconnectedness 
is constantly fluctuating.

Sustainability:

Double glazing.
Natural cross ventilation created 
from windows on opposing 
facades.
Large eave overhangs 
controlling sun glare.70

70 Sheri Koones and Robert 
Redford, Prefabulous world: ener-
gy-efficient and sustainable homes 
around the globe (New York: 
Abrams, 2014), p. 133 - 135.

Scale:

The single storey scale of 
the design scheme seems 
unrealistic for the densities 
necessary within developed 
countries and cities.

Flexibility (Internal):

With only the structure (corner 
posts), external walls and 
sanitary/service core walls 
fixed, the internal layout is 
completely up to the occupant, 
within the constraints of a 
predetermind grid.
Internal flexibility is medium to 
high.

Adaptability (Overall):

Due to the wooden framed 
external walls allowing for a 
variety of material composition 
coverings, the adaptability of 
this scheme is extremely high. 
The design can be utilised in 
most site locations across the 
globe.

Diversity:

Due to the wide variety 
of materials, colours and 
compositions of both internal 
and external wall panels, this 
scheme offers a range of 
diverse options that are easily 
changeable. 

Ecosystem attributes analysis tools
MIMA House
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Figure 31:
Maps depicting Auckland’s growth over time. Derived from maps found within The Auckland Plan, Auckland Council.
https://theplan.theaucklandplan.govt.nz/development-strategy/

Auckland Growth

Auckland growth:
The site selection process was initially prompted by the 2017 
Auckland Unitary Plan. Within the plan, the challenge was to find a 
town that had been highlighted to have the potential for future urban 
development and growth.

Discussion throughout the plan led to the focus on two towns; 
Warkworth and Pukekohe. They both were named ‘satellite’ towns, 
and had the potential to grow to estimated populations of between 
20,000 and 50,000. 

To select a town in which to later select a site, the two towns were 
analysed through four lenses: 

A.   The existing heritage value.

B.   The value and proximity of the natural environment.

C.   Accessibility and quality of public transport.

D.   The urban density.

 

Figure 32:
Map depicting Auckland’s predicted growth 2040. Derived from map 
found within The Auckland Plan, Auckland Council.
https://theplan.theaucklandplan.govt.nz/development-strategy/
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WARKWORTH VS.  PUKEKOHE

Figure 33:
Map depicting transport routes between Warkworth, Auckland CBD 
and Pukekohe. Derived from google maps.
https://www.google.co.nz/maps/dir/Warkworth/Pukekohe/

Figure 34:
Masonic Hall.
http://www.stuff.co.nz/life-style/home-
property/10397991/Lets-live-in-
Warkworth

Figure 35:
Mahurangi River.
http://www.stuff.co.nz/life-style/home-
property/10397991/Lets-live-in-
Warkworth

 A  B.

Warkworth vs. Pukekohe
Warkworth

Figure 36:
i-Site.
http://www.stuff.co.nz/life-style/home-
property/10397991/Lets-live-in-
Warkworth

Figure 37:
Warkworth Main Street.
http://www.stuff.co.nz/life-style/home-property/10397991/Lets-
live-in-Warkworth

Warkworth:

A.   Strong heritage with historical buildings well maintained. 

B.   Strong natural environment with the Mahurangi River running
     through the core of the town.

C.   Very little public transport, with a single intercity bus stop
     located on Baxter Street at the i-site.

D.   Low urban density with low level sprawl.

 C.  D.
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WARKWORTH VS.  PUKEKOHE

Figure 33 Copy :
Map depicting transport routes between Warkworth, Auckland CBD 
and Pukekohe. Derived from google maps.
https://www.google.co.nz/maps/dir/Warkworth/Pukekohe/

 A.  B.

Figure 38:
East Church.
http://timespanner.blogspot.
co.nz/2008/12/pukekohe-east-
presbyterian-church.html

Figure 39:
Pukekohe Golf Club.
https://www.myguideauckland.com/
things-to-do/pukekohe-golf-club

Pukekohe:

A.   Strong heritage with historical buildings well maintained.

B.   Weak natural environment, only notable natural feature is
     man-made.

C.   Medium to strong public transport, with a train station and
     multiple intercity bus stops.

D.   Medium urban density with medium level sprawl.

 C.  D.

Figure 40:
Pukekohe Train Station.
http://www.stuff.co.nz/auckland/
local-news/70403630/Pukekohe-
diesel-shuttle-train-service-totally-
unsatisfactory

Figure 41:
Pukekohe Main Street.
https://www.panuku.co.nz/pukekohe

Warkworth vs. Pukekohe
Pukekohe
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2km Radius f rom 
Warkworth Urban Core

2km

Si te Locat ion
Warkworth Show Grounds

S ITE  LOCAT ION

After analysis of the two towns, a site was to be specified within 
Warkworth, as it provided greater design opportunities through the 
following attributes:

A.     It is situated in a critical location, bridging central Auckland
       with Northland and rural Rodney.

B.     It currently, and will increasingly function as an employment
       and service hub of the north.

C.     Has the land and capability to accommodate significant
       growth over the long term.

D.     Has predicted commercial and industrial development to
       increase and achieve a balance of a 1:1 ratio of housing to
       jobs.71

71  “Mapping Warkworth’s Growth Starts”, Local Matters, accessed March 
29, 2017, http://www.localmatters.co.nz/News/Mahurangi+News/Mahu-
rangi+News+archives/News+-+August+2012/Mapping+Warkworth+growth+starts.
html 

Analysis of Site
Scale Mapping

Warkworth
Town Centre
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State Highway 1

Pony Club Fields

Hockey Pitch

Courts

Fields

Rodeo

Public Bathrooms
Bulldogging Bar

Red Scorpian Karate Dojo

AMP Show Area
Stables

Kowhai Arts & Craft

Sports Clubrooms

Field

Hockey Pitch

Gravel Pedestrian Path

The proposed site is located in the northern part of Warkworth, 
and is currently the Warkworth Show Grounds. With State Highway 
1 (SH1) running parallel to the site on the southern boundary and 
forming the primary access route, a large set of traffic lights were 
recently added to control traffic flow in and out of the site. The 
single vehicle entry and exit proves inadequate during peak traffic 
on weekends due to the well-used sport facilities, however seems 
excessive every other time of the week. To avoid heavy weekend 
traffic, pedestrian and cycling access to the site should be detached 
from vehicle access.

The total site area equates to approximately 260,650sqm, with 
approximately 56,300sqm of the site without built modifications. The 
gradient slopes north to south at an average of 22:1m, with a central 
valley that has been well planted to increase drainage and lessen 
the impact of low level flooding. Steeper gradients exist on the 
eastern boundary due to the site sitting on the banks of a flow path 
of the Mahurangi River.

On the northern boundary, the site is shadowed by a steep hill that 
has been cut into and levelled at approximately one third of the 
overall height up from the ground to create part of the pedestrian 
path that runs around the perimeter of the site. To the west, light 
industrial workshops and retail buildings rise the equivalent of three 
storeys and define the site boundary.

Within the site the single access road splits into two: the left-hand 
road runs along the western boundary and terminates in a carpark, 
while the right-hand road continues east supplying vehicle access to 
the existing rodeo and pony club facilities before ending in another 
carpark. These existing roads and carparks are essential and will be 
retained for the proposal.

This site was ultimately chosen for the following attributes:

A.     Walkable proximity to the urban centre of Warkworth.

B.     Walkable proximity to future transport developments (public
       and private).

C.     Walkable proximity to future retail development.  

D.     The existing natural features of the Mahurangi River and
       extensive native New Zealand planting along the banks.

Analysis of Site
Existing Facilities
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Kowhai Art & Crafts Building
     Car dominance
     Limited pedestrian access
     Kowhai yellow sign

Mahurangi Sports Clubrooms
     Extensive road area for car accessibility
     Limited pedestrian access
     Large club facility for multiple sports 
     Substantial surrounding foliage
     Vertical wooden weatherboard facades with numerous
     windows

Red Scorpian Karate Dojo
     Pedestrian access only - no car parking
     Substantial surrounding foliage

Within the Warkworth Show Grounds, a number of buildings are 
still frequently used for a variety of purposes. The photograph and 
photoshop collage series depicted below explores the prominent 
feature/s (singage, materiality, vehicle dominance, surrounding 
foliage) of each building.

Analysis of Site
Existing Buildings Study

Public Bathrooms pt. 1
     Extensive road area and car parking space
     Limited pedestrian acces
     Kowhai tree branch mural on two facades - the
     creation of a symbol for the area

Public Bathrooms pt. 2
     Pedestrian acces only - multiple viewing platforms at
     different levels     
     Feature wall of slate stone

Rodeo Bulldogging Bar
     Substaintial foliage
     Pedestrian access only - long walk up from car park
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S ITE  -  EX IST ING
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Analysis of Site
Perimeter Path

A serial vision captured through illustrative mapping and 
photography along the existing perimeter path within the 
Warkworth Show Grounds highlighing specific areas sought to 
provide one with a deeper understanding of the site, it’s natural 
topography and the existing foliage. 
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Analysis of Site
Perimeter Path

At the highest point along the perimeter path, one could grasp 
the sheer scale of the site, and the amount of under utilised 
green area. The existing flood prone area planting provides a 
natural buffer between the hockey courts and pony fields, (hard 
to soft terrain).
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3. Rugby Fie lds & Main Carpark
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Analysis of Site
Perimeter Path

The third and final panorama looks back at the hill and the 
main rugby fields showing a strong contrast between sloped 
and flat ground within the site.
Through this illustrative and photographic study, the journey of 
the pedestrian was documented highlighting the sheer scale 
of the site.
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Figure 42:
Rainfall map.
https://www.niwa.co.nz/static/Northland%20ClimateWEB.pdf

Scale

Line graph showing the average wind speed difference between Central Auckland and Warkworth during a single year

Rainfall

Warkworth vs. Auckland Central
Statistics - Natural Environment

The natural environment is a strong dictator of design within this project, therefore analysis of rainfall, wind speeds and the comparison of these to the large Metropolitan of Central Auckland was 
important in grasping the site within a context that an ‘Aucklander’ could understand and the potential challenges the site could possess. With lower wind speeds, a large flat area such as the 
site chosen within Warkworth meant that walking within an open area would be pleasent, and that the creation and therefore problem of wind tunnels between buildings was less likely to occur.
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Ethnicity within Warkworth

Gender within Warkworth

Born Overseas Central Auckland vs. Warkworth

Occupation Summary within Warkworth

Warkworth vs. Auckland Central
Statistics - People

Healthcare and social assisstance ranges from: All medical professionals (doctors, midwives, oesteopaths etc.) to laundry workers and cleaners, to dieticians and soical workers. 
With a strong dominance of health care professionals within Warkworth, the design needed to provide spaces that would create job opportunities for those in that particular field. For example 
the inclusion of a medial centre, pharmacy and dentist into the architectural scheme.

For one to design, they must first understand whom they are designing for and the individual needs and wants of specific groups of people. Therefore a brief insight into the demographics of 
Warkworth was important. Through the above infographics, it is clear to see that Warkworth consists of a community with majority middle aged Europeans that were born in New Zealand. With 
this in mind, the design had to cater for a community that appreciated New Zealand’s natural environment as majoirty were born and thus stayed within New Zealand.
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Program:
Auckland’s growth is irreversible. This growth will continue, indefinitely. 
Housing and planning models need to be able to cater for this 
growth, and current practice is falling short, which has subsequently 
resulted in the housing crisis of Auckland. 
The influx of buyers within the housing market has pushed the 
average prices for a house to exceed the ‘proportionate’ income 
of families and couples looking to invest in a home. The inability 
to afford a house leads to overpriced renting in sub-par housing 
conditions.

Leone Freeman, the organising committee chairwoman of Auckland 
Housing Summit states; “We’re acutely aware that in addition to the 
need for increased social housing in Auckland, those in the middle 
of the spectrum struggling to pay rent or purchase a home, also 
need accessible options.”72

72 Anne Gibson, “How to solve Auckland’s Housing Crisis: New Report 
Out”, NZ Herald, September 5, 2017, accessed September 12, 2017, http://
www.nzherald.co.nz/business/news/article/ctm?c_id=3&objectid=11917155

Within Auckland, there is an underlying culture of entitlement 
associated from the suburban pattern of detached housing. The 
resulting entitlement to the continuation of the detached housing 
pattern stems from the belief that the construction of apartments or 
other medium to high density housing typologies will lower the value 
of the detached dwellings.
With an overall divide of people agreeing that higher density housing 
typologies are needed within Auckland, yet the same people not 
endorsing them within their own suburb, leads to a series of 
problems.73
Does the planner take this into account and only build low level, and 
therefore low density housing within suburbs, with only high level 
and high density housing within the city centre?
Or does one seek to blur the boundaries of urban and suburban, 
using housing of various densities as the tool?

This proposal seeks to integrate a medium density housing solution 
within a suburban environment through the addition of amenities 
and the pretence and visual aesthetic of the detached dwelling to 
which Aucklanders prefer.

73 “BOOK EXTRACT: Home Truths – Confronting New Zealand’s hous-
ing crisis”, The National Business Reviews, Decemeber 29, 2015, accessed 
September 12, 2017, https://www.nbr.co.nz/article/book-extract-home-truths-
%E2%80%93-confronting-new-zealand%E2%80%99s-housing-crisis-183320.

Additional program - The amenities:
A walkable city can only be achieved through pedestrian friendly 
design, specifically the easy accessibility and proximity of key 
services and amenities.
Therefore, the integration of amenities into my housing scheme will 
include:

Laundromat, Cafes, Sports gear – Hire and Sell, Pharmacy, 
Restaurant, Art Gallery for Kowhai Arts & Crafts, Bar, Dairy, Dry 
Cleaner, Post Office, Hair Dresser, Dentist, Doctors Clinic, Child-
Care, Fresh Produce/Market space, Bike Sales and Repair and Wall 
Panel Re-sell Shop.

Additional program - The connection:
As previously highlighted, the need for walkable cities is ever 
increasing. By providing a pedestrian and cycle only path that 
accentuates the natural beauty of the Mahurangi River, whilst 
connecting the proposed housing development with Warkworth’s 
urban core in a more direct route, it is hoped that it will facilitate and 
favourably order the choice of car free transportation.

The walkway was conceived for the pedestrian and cyclist, and was 
therefore designed at a human scale to reflect the primary users. 
Through the creation of a direct route to Warkworth’s urban centre, 
along one of Warkworth’s primary natural assets, the walkway offers 
an alternative and more enjoyable passage when compared to the 
existing vehicle dominated access route.

The design of the walkway follows the meandering flow of the 
Mahurangi River, and has subsequently blurred the boundary and 
distinction between the natural and man-made.

Architectural Program
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Current housing market process:
Within the current practice of housing, the word incremental can 
be used to loosely describe the housing development process that 
happens over a number years.

Low-income households have no access to loans or credits, and 
often will never own a dwelling, and will instead rent until the financial 
resources become readily available to purchase a basic dwelling 
to later extend and/or modify. Or they may never actually be in a 
financial position to purchase their own home.

Households with regular incomes have access to bank loans and 
credits that allow them to purchase the right to own a dwelling in 
entirety once the loan is paid off. 

The minority of the population with high-income households have 
the financial resources to purchase a dwelling outright or construct 
one within a short amount of time.74

74 Patrick Wakely & Elizabeth Riley, “The Case for Incremental Housing”, 
Cities Alliance Policy Research and Working Papers Series 01 (June 2011), 
accessed August 15, 2017, http://web.mit.edu/incrementalhousing/articlesPho-
tographs/pdfs/Case-for-Incremental-Housing.pdf.

With the current housing market, housing is a luxury few can afford. 
Bank loans and lifetime mortgages are the harsh reality for the 
majority of buyers seeking to purchase and own a house.  An 
even harsher reality lies with the largest proportion of the population 
having to accept the fact that they will never be able to purchase or 
own their own home. In a civilised society with a strong economy, 
the housing crisis of Auckland should never have occurred. Current 
housing strategies are failing to provide a sustainable development of 
housing for the market demand, a demand which is only increasing. 

The succinctly written definition of sustainable development, authored 
by the United Nations World Commission on Environment and 
Development, accurately defines the full scope of the term whilst 
relating breaking down its core parts. “Sustainable development 
is the development that meets the needs of the present without 
compromising the ability of future generations to meet their own 
needs.

     The concept of ‘needs’, in particular the essential needs of  
     the world’s poor, to which overriding priority should be given.

     The idea of limitations imposed by the state of technology
     and social organization on the environment’s ability to meet  
     present and future needs.”75

75 United Nations World Commission on Environment and Development, 
Our Common Future, p. 43.

If society is to aim for true sustainable practice, the first hurdle to 
overcome is the reprioritisation of the society’s poor. Taking this 
into account, the housing strategy had to be adaptable enough to 
accommodate varying budgets of potential occupants. The creation 
of a range of site plots with an array of maximum built area meant 
that those with extremely tight budgets could buy the smallest of 
sites with a maximum area of only the initial seed pod, and later 
could purchase neighbouring sites for their extensions. 

However, this project does not seek to provide a housing development 
for those with little to no income. Instead it proposes a way for those 
with steady incomes that are currently trapped in the renting realm 
to purchase their own house right from the outset, eliminating the 
need for renting to begin with.

The Strategy
Current Housing Market Process
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The Strategy
Current Housing Market Process

Throughout the project, the main focus for research was the search 
for an alternative strategy for housing. One that seeks to ebb and 
flow with market demand, through a time conscious response to the 
current society.
Starting with a meticulously designed architectural seed, equipped 
with the necessities of an apartment (bedroom, bathroom and open 
plan living, dining and kitchen) placed on a plot. The strategy derived 
from nature was then architecturally translated into one of housing 
and through an incremental extension process of varying scales. 
Analysing ecosystems provided the strategy with the core notion 
that one should never seek to focus on a single scale. With that in 
mind, the design strategy consists of a series of elements that range 
in scale from single wall panels to the initial prefinished architectural 
seed. The variance of scales allowed new and existing occupants 
to choose a housing method that best suited their current financial 
status and household total. For example, a couple are looking to 
leave the renting market and purchase a house of their own. Current 
house prices and lack of housing options do not provide the couple 
with a feasible solution. This is where the housing strategy derived 
from natural growth differs from current housing practice. It provides 
the couple with an affordable home, a site suited to their finical status, 
and the opportunity for long term investment through incremental 
extensions. 
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The Strategy
Organic

In the long term, it is essential to provide room for future growth at 
varying speeds. This is because growth results in an active social 
environment within a community that is always developing. The 
aim is for occupants to invest over time, and therefore stay within 
their respective dwellings as needs inevitably change. The longevity 
of occupants leads to a community that is stronger through the 
simple factor of time spent within it. Numerous studies show that 
communities and neighbourhoods that have grown together are 
more likely to stay together and result in a thriving social environment.
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With a primary aim to retain and enhance the existing feel of 
Warkworth, this project explored through a series of illustrations, 
the size, scale and typology of buildings existing within three areas 
of Warkworth; the urban core, the residential, and the mixed urban 
and residential. Throughout the studies, existing patterns and trends 
within Warkworth were highlighted that could later be emulated 
within the design to abolish a potential disconnection a new housing 
strategy and resulting scheme could create.

Urban Core:

     Strong linear streets with central spines and axies.

     Grid derived street blocks which encourage car accessibility
     and therefore allow for multiple car routes to a single
     destination.

     A single major intersection linking arterial transport spines.

     No single entry and exits streets.

     Due to high pedestrian and car actibity, the grid block layout
     acts as a safety strategy due to traffic flows meeting at right
     angles, allowing full visibility.

Master Planning Process
Warkworth Street Analysis - Urban Core

Urban Core
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Residential:

     Organic flowing streets without any geometric influence.

     No grid derived street blocks.

     A single main road with minor roads stemming off.

     Clusters creating neighbourhoods and security.

Residential

Master Planning Process
Warkworth Street Analysis - Residential
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Mixed Urban & Residential:

     Organic flowing streets with some geometric influence.

     No grid derived street blocks.

     Layering of roads from public and well-used, to semi-public
     semi-private to private.

     Some dead end streets creating privacy.

     Clusters creating neighbourhoods and security.

     Roads acting as a physical barrier and threshold for levels of 
     privacy.

Master Planning Process
Warkworth Street Analysis - Mixed Urban & Residential
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Conclusions:

     No street block type exceed 180m.

     No street block type deceed 80m.

     Rigid grid determining blocking with subsquent grid roads.

     A hierarchy was created between blocks; with residential
     private buildings often on single blocks, and retail/public
     buildings on the larger ‘L’ shaped block. 

Master Planning Process
Warkworth Block Analysis
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Master planning is critically important in the providing of framework 
for the success of a particular strategy. The resulting master plan 
sought to provide a liveable environment that facilitated social 
interactions in the creation of high social capital through the following 
key urban design goals:

A.     The reduction of vehicle dominated roads and thus the
       reduction of overall vehicular usage.
     
B.     Well landscaped public areas that encourage destination and
       dwelling.

C.     The integration and highlighting of existing natural features
       through strategically designed access routes and view shafts.
 
D.     The prioritisation of pedestrian and cycling access.

E.     Mix of amenities in proximity to housing.76 

76 L. Sandercock, “An Anatomy of Civic Ambition in Vancouver, Toward 
Humane Density”, Harvard Design Magazine (Spring/Summer 2005), p. 40.

Master Planning Process
The Iterations

Stage one 
The first iteration was tthe overlay of a grid layout with maximum 
built area lots set 3m apart neighbours and 9m between street 
neighbours. This provided the largest site yield with approximately 
320 housing lots.

Stage two: 
The overall amount of lots were reduced to allow for the retention 
of existing planting within the flood prone zone of the site. The 
existing planting consists of an array of New Zealand native shrubs 
and trees, creating an enjoyable public access route through to the 
existing footpath that runs along the perimeter of the site.
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Stage three: 
The addition of three arterial access routes were used to link 
the existing roads with every housing lot. With the reality that 
the neighbourhood would be in a constant state of change and 
construction, it was imperative to provide adequate vehicle access 
to every potential lot, right from the outset. 
However, vehicle accessibility was only addressed for the purpose 
of ongoing construction, overall pedestrian/cycle accessibility and 
enjoyment was paramount.

Stage four: 
The overall number of minor streets were reduced as it was felt that 
housing lots did not need vehicle access to both property ends.

Master Planning Process
The Iterations

Stage five: 
Retail lots were integrated into the housing development and were 
strategically placed on corner sites to maximise accessibility and 
visibility. The integration of amenities is crucial in the creation of a 
balanced and socially active neighbourhood.

Stage six: 
Housing lots were pushed and pulled within their grid line to create 
clusters of smaller more intimate housing communities. The notion 
of clusters was a design idea derived from existing neighbourhood 
streets within Warkworth. The clusters create social activity, strength 
and security between neighbours adding to the overall social capital 
and value.
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The new masterplan aims to follow natural cues delivered through 
existing contours, visually aesthetic view shafts and the retention 
and highlighted focus of natural features. Through the analysis and 
subsequent implementation of the above natural design influences, 
the new master plan sought to seamlessly integrate man-made 
elements into a naturally beautiful environment. This was achieved 
through the following process;

Roads and footpaths were derived from the existing 1m contours 
that ran through the site. The use of 1m contours as opposed 
to 2m or even 5m contours, was strategically chosen to create 
housing lots of varying sizes and to emulate Warkworth’s existing 
block dimensions that do not exceed 80m in length. By retaining 
smaller block sizes of a maximum of four housing lots, the master 
plan created smaller more personal communities within the larger 
neighbourhood.

The highlighting of existing natural features that needed to be 
retained and publicly accessible was achieved through a series of 
connections created between the existing perimeter footpath and 
proposed pedestrian paths. This led to the creation of four important 
junctions; the main entry into the neighbourhood, the intersection 
between the natural planting path and perimeter path connection, 
the bridge and perimeter path intersection and the most direct path 
from the main entry the existing perimeter path.

Throughout the master plan iterations, the overall aesthetic failed to 
grow outside of the overly structured grid leaving one questioning 
what the next iteration was. Looking back on previous knowledge 
gained through literature research, it seemed necessary to seek 
master planning influences and solutions from the existing site 
conditions of the Warkworth Show Grounds.

Figure 43:
Photo series highlighting Kowhai icon on the site.
All photographs by author, unless otherwise stated.

Master Planning Process
Revised Iteration

With the hope for a pedestrian dominated neighbourhood, the 
arterial main road was widened to accommodate two lanes of traffic 
and generous sized footpaths each side and a central space for 
planting and pedestrian activity. Amenities were placed along this 
road to increase foot traffic and social interaction in the creation of 
the neighbourhood’s central spine.

The existing carpark is to be retained at the entrance to the 
neighbourhood. This is due to the proposed development not 
including any additional parking in the hope to limit private automobile 
use and encourage pedestrian activity. It seemed unnecessary to 
extend the existing car park due to it only ever filling approximately 
one third of its available spaces even on the busiest of days (Saturday 
during winter sports season).

The final iteration, stage three, was the overlay of the housing lots 
onto the site. Each lot began with the measurements 14.4m by 
23.28m (derived from the structural bays of 3.6m x 5.82m that 
exhibit the golden ratio). These lots were then spaced 3.6m apart 
from each other on all sides providing the option for lots to be 
combined with the structural bay retained. 

Due to the road layout being the initial iteration, the housing that 
overlapped proposed roads was shortened through increments 
of 3.6m and 5.82m, with space left unoccupied filled with the 
lengthening of housing lots in the same dimensioned increments. 
The result of this was a mix of different sized lots providing a cost-
effective variety for those with lower budgets.
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The six contours through the chosen site.

The six contours displaced 5m to dictate roads. The full master plan with the minimum site plots of 95.

Master Planning Process
Revised Iteration

The cycle/pedestrian connection
to Warkworth Centre.

Critical Intersection

Cyclist/Pedestrian dominated route

Retail sites

Residential sites

Arterial Road
The cycle/pedestrian connection
to to the existing gravel perimeter path.

The cycle/pedestrian connection
to Matakana Road, and the Council proposed 
public transport.

The cycle/pedestrian connection
to the existing gravel perimeter path.

The arterial, cyclist/pedestrian dominated road 
with retail (depicted in grey plots) 

placed along at main intersections.

The proposed cyclist/pedestrian route 
through esixting native planting. 
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Scanned by CamScanner

Scanned by CamScanner

Initial built environment.

Four-way intersection with retail and housing study

Roads and housing study

Master Planning Process
Revised Iteration

Built environment after first incremental
growth iteration.

Section of arterial road streetscape

Retail

one-way
road

one-way
road

cycle cycle

Retail
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Scanned by CamScanner Scanned by CamScanner

Scanned by CamScanner Scanned by CamScanner

Four dwelling study

Massing study

Initial built environment.

Master Planning Process
Revised Iteration

Built environment after first incremental
growth iteration.

Built environment after second incremental
growth iteration.
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Within the masterplan, the addition of the cycle and pedestrian 
route into Warkworth follows a meandering flow path of the 
Mahurangi River and provides the most direct path into the city-
centre. Architecturally, the path consists of wooden slats raised 
from the ground to retain accessibility during a flood or high tide 
(the Mahurangi River is tidal as it feeds directly into the Mahurangi 
Harbour). Along the path, small scale architectural interventions are 
designed to frame specific view shafts and subsequently encourage 
moments of dwelling. Warkworth has a beautiful natural environment, 
and with the placement and design of the connection, pedestrians 
and cyclists will be given the opportunity to experience the proximity 
and pureness of Warkworth and Mahurangi’s natural identity. 

Meandering
Figure 44:
Photo series highlighting NZ native plants on the site.
All photographs by author, unless otherwise stated.

Master Planning Process
The Connection

Dwelling

Point of Interest
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Scanned by CamScanner

the multi-storey tower

Figures 45 & 46:
Perspective and floor plans of 2 bed and studio of Proximity 
Apartments.
https://vrhotels.co.nz/proximity-apartments/rooms/studio/

The multi-storey tower:
This typology is often used within city centres where sites are small, 
and prices and densities high. It is incredibly efficient in land use, 
yet when used as a housing option, a common conflict amongst 
occupants results. Given the tower’s incapacity to define the 
responsibility of maintenance within shared spaces and communal 
circulation routes, the subsequent deterioration of these spaces 
occurs.77 
The problem internally, is the use of horizontal and vertical circulation 
which creates a social disconnection between occupants. This is 
due to the lack of a privacy gradient between circulation space and 
individual homes. The clear threshold between private and public 
that occurs entirely inside, creates feelings of discomfort, ultimately 
resulting in community and individual social detachment.

77 Aravena & Lacobelli, Elemental, p. 96.

Due to the sheer scale of towers, the building has little interaction 
at street level with pedestrians and other buildings. The subsequent 
separation of street life from tower occupants is monumental. 
“…one of the headline problems with high-rise flat blocks is that 
you cannot, in our view, make good cities out of them. Looking 
out over Paris from a flat on the top floor of a 32-storey block can 
be exhilarating, but only because one is looking out over Paris. 
When the view is dominated by similar creations (as it is in parts of 
Shanghai, for instance) the effect is the opposite.”78

Overall, with the need for future growth in mind, the multi-storey 
tower housing typology fails to provide opportunity for growth and 
restricts possible extensions to the bottom level only.

78 R. Dalziel and S. Q. Cortale, A house in the City; Home Truths in Urban 
Architecture, (London: RIBA Publishing, 2012), p. 23.

House Planning Process
Analysing the Typologies
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The terrace house:
This typology is a current housing design solution implemented within 
Auckland to achieve higher density whilst retaining a residential feel 
and scale. It is a more efficient use of the neighbour sites, executed 
using a shared fire wall separating two adjacent properties. The 
efficient use of site is an increasingly relevant design aim for new 
builds, as sites within Auckland become narrower. 
The main problem with this housing typology is that when the 
occupants of a house want to expand, they are restricted to 
expansion on a single side. This results in the new rooms blocking 
the existing ones, adversely affecting daylighting, ventilation and 
even internal privacy (if one must cross a room to enter another).79

Occupants who are used to the low density detached dwelling find 
the terrace house typology drastically lowers feelings of privacy 
between adjacent neighbours creating “The perception of ‘loss’.”80  
This notion stems from the belief that an occupant’s ‘rights’ have 
been compromised as the proximity to neighbours increases through 
densification. 
The shared walls of this housing typology means that there are 
no windows or penetrations through these walls, as these would 
provide a direct visual connection into the neighbour’s house, 
compromising privacy entirely. This results in the reduction of cross 
ventilation through what is often the smallest dimension and therefore 
most effective. Subsequently, an increased use of a mechanical air 
ventilation system occurs to compensate for the design constraint, 
leading to an overall increased energy consumption.

79 Aravena & Lacobelli, Elemental, p. 94.
80 David Turner, Housing in The City – Handbook 16 (2016), p. 8.

the terrace house

House Planning Process
Analysing the Typologies

Figure 47:
Ventilation diagrams derived from the recommended terrace floor plan authored by the Auckland Design Manual.
http://www.aucklanddesignmanual.co.nz/project-type/buildings-and-sites/housing/terraces/guidance/placing-
the-building/types-terraced-housing/terraced-housing

Ventilation blocked by 
shared fire wall

Long cross ventilation must be utilised due to shared fire wall

Ventilation blocked by 
shared fire wall
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Barbarich Drive

Figure 48:
Barbarich Drive front facade treatment.
http://rwstonefields.co.nz/properties/leased-residential/
auckland-city/stonefields-1072/house/1710498

CASE STUDY NEW HOUSE 1
Barbarich Drive, Stonefields

3
175 sqm
207 sqm
3

58.3 sqm
69 sqm

Analysis - Terrace

Bedrooms:                
Site Area:               
Floor Area:              
Levels:          

3 Occupants:

Site Area Per Person: 
Floor Area Per Person:    
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HUMAN SCALE  AT  RES IDENT IAL  LEVEL
HUMAN SCALE  AT  RES IDENT IAL  LEVEL

The detached house:
This typology has been well used within suburbs across Auckland, 
as it represents a culture that enjoy the associated attributes of the 
detached dwelling, such as a larger site with increased privacy, 
and opportunities for daylighting and natural ventilation strategies. 
Although this housing typology does not typically promote efficient 
land use, within the Auckland Unitary Plan dimensioned constraints 
relating to height and proximity to boundary have been steadily 
decreasing. This has led to a development of the two-storey 
detached dwelling, where it has been utilised on smaller sites, 
without compromising ventilation and daylighting through the design 
element of shared walls. 

The smaller scale of a two-storey detached dwelling contributes to 
a feeling of comfort for pedestrians walking alongside the typology. 
Firstly, the pedestrian is not in shadow from a looming apartment 
tower. Secondly, they do not feel as though they are being watched 
from an occupant on the 10th floor above. An overall feeling of 
comfort for pedestrians is critical when choosing and manipulating 
a housing typology that seeks to achieve an interactive relationship 
with the street it is located. As pedestrians are the largest contributing 
factor in vitalising street-scapes, it is imperative to design with their 
best interests at heart.

House Planning Process
Analysing the Typologies

Two-storey:

     Inviting social area.

     Houses have street presence through scale.

     The pedestrian feels comfortable, and does not
     feel dominated by the built environment. 

Three-storey plus:

     Pedestrian feels dominated by the built
     environment, and therefore does not feel
     comfotable enough to dwell.

     Houses become detached from the street
     through the increased scale.

     The creation of a corridoor, where the street
     is used only as a circulation and access
     route.
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After analysis of contemporary housing typologies, I decided 
to manipulate the two-storey detached dwelling typical within 
Warkworth, as it met the following design aims I formulated and 
sought to achieve:

A.     The ability to facilitate and foster future growth through a
       range of scaled increments.

B.     A mass not dissimilar to existing typologies to encourage
       a gradual move toward sustainable and economically
       sensible housing design.

C.     A higher level of density without compromised privacy,
       ventilation and daylighting.

D.     A mass that had a strong interaction with the street,
       encouraging social interactions within neighbourhoods. 

E.     A typology that is land efficient with an overall low
       environmental impact.

Form:

     Four facades to architecturally design.

     Opportunity for growth on the top and bottom 
     level.

Site:

     Backyard space for future growth.

     Outlook space for habitable rooms.

Strong street presence due to:

     Proximity to footpath and road.
     
     Restricted low height to create an open and
     inviting area to walk and dwell within.

House Planning Process
Analysing the Typologies

the two-storey detached dwelling 
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Station Street

Figures 49 & 50:
CAD image of street front facade.
Station Street front facade treatment.
http://www.isthmus.co.nz/?action=project-detail&id=80

CASE STUDY NEW HOUSE 3
Axis Series Small Home, Hobsonville

3-4
185 sqm
89 sqm
1

61.7 sqm
29.7 sqm

46.2 sqm
22.2 sqm

Analysis - Single Storey Detached

Bedrooms:                
Site Area:               
Floor Area:              
Levels:          

3 Occupants:

Site Area Per Person: 
Floor Area Per Person:    

4 Occupants:

Site Area Per Person: 
Floor Area Per Person:
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Neville Road
Figures 51 & 52:
Neville Road front facade treatment.
Backyard and rear facade treatment.
http://www.realestate.co.nz/3149999

CASE STUDY NEW HOUSE 2
Neville Road, Hobsonville Point

3-4
248 sqm
199 sqm
2

82.6 sqm
66.3 sqm

62 sqm
49.7 sqm

Analysis - Double Storey Detached

Bedrooms:                
Site Area:               
Floor Area:              
Levels:          

3 Occupants:

Site Area Per Person: 
Floor Area Per Person: 

4 Occupants:

Site Area Per Person:
Floor Area Per Person: 
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As Jorn Utzon says; “Thinking of the seeds, producing plants and trees – all the seeds of a common species would develop in the same way 
if not for the fact that the conditions for growth are so varied and each plant has the innate ability of developing without compromise. Seeds 
of a common species produce plants with individual characteristics under different conditions. Our environment, the time we live in, is total 

different from any previous one, but the essence of architecture, the seed, is the same.”81

81 “The essence of architecture”, Utzonphotos, accessed September 01, 2017. http://www.utzonphotos.com/philosophy/the-essence-of-architecture/.

The Creation of the Architectural Seed
The Concept

To improve our conception of architecture and the built environment, 
we must understand that architectural expression stems directly from 
the varying conditions disposed by the underlying structure of society 
and the natural environment. By refining our ability to architecturally 
capture and express these varying conditions, the differences and 
their influence on us, we can communicate with our surroundings in 
the formation of a relationship network of patterns and processes.

The architectural seed grows and develops into spaces and places 
that host, facilitate and foster relationships with members of society, 
as does the natural tree seed grows into a collection of homes and 
food sources utilised by nature’s members. The development of 
both the natural and architectural seed is the current solution and 
reaction to the numerous imposing societal and natural conditions.82

82 Utzonphotos, “The essence of architecture”

Figure 53:
Seedling growth.
https://www.shutterstock.com/image-vector/seed-germination-isolated-on-
white-354653216
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seed vast possibilities

stage 1:
single module
growth

stage 2:

stage 1:
double module
growth

The Creation of the Architectural Seed
Architectural Translation

With the analogy of an architectural seed, this project sought to 
provide a series of seeds that acted as models and starting points for 
the architectural growth strategy derived from nature. These seeds 
begin as essential hubs for occupants with a master bedroom, 
bathroom and open plan living, dining, kitchen. With future growth 
in mind as a very likely possibility, the internal furniture arrangements 
allow for expansions on all four façade orientations (dependent 
on the location of the seed within its plot). Due to the need for 
services such as plumbing to be fixed, bathrooms and kitchens 
were strategically arranged to stop any potential future design faults 
such as internal bathrooms and floating kitchens.

The quantity of seeds was derived from the existing site containing 
six contours at 1m increments, the Fibonacci number five was used 
as it is the 6th number in the mathematical and natural sequence. 

The location of the architectural seeds was ascertained through a 
wind derived process. The seven seeds were tossed directly up into 
the air and where they landed upon a map of the site, was where 
they were to be ‘sewn’ into the land. This process created a starting 
point for the future growth of the housing strategy. However, this 
was only one starting approach, different methods of sewing the 
seed can be implemented in other areas, just as nature colonises 
different areas in different ways. For example, the process of the 
seed being transported a certain distance walked by the pedestrian, 
a method derived from the way birds carry and sew seeds.

Location of landed seed

Figure 54:
Sewing the seeds.
All photographs by author, unless otherwise stated.
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The process of devising a module size and subsequently a wall 
panel size, was one derived from the integration of standardised 
materials and natural influences. 

The notion of standardised materials stemed from the fact that every 
building element within this project would be pre-fabricated to allow for 
ease and speed of construction, installation, and future modifciations. 
In addition to the above attributes, the use of standardisation as 
a dimensioning tool results in less material wastage as specified 
dimensions align with the machine cut dimensions.

Conclusions from the literature review stated that growth within 
the natural world, can be mathematically expressed in the 
Golden Ratio (1:0.618034) and the Fibonacci Number Sequence 
(0,1,1,2,3,5,8,13...). These expressions are dervied from numerous 
natural examples ranging from petal locations to the curve of a shell. 
It therefore seemed appropriated to utilise these natural derivitives  
for the dimensions of a module. 

The integration of the use of standard material dimensions and the 
Golden Ratio led to the dimensions of 3.6m x 5.82. The dimension 
3.6m originated from a combination of standard GIB sizing, and the 
standard length of machine cut wood. The dimension of 5.82m was 
derived from the golden ratio of 3.6m. Additionally, variations of both 
of the dimensions exist on the Fibonnaci Number sequence.

The Creation of the Architectural Seed
Architectural Translation

152 153



1
335.20 sqm
41.90 sqm
1

335.20 sqm
41.90 sqm
14.58 sqm
20.95 sqm

167.60 sqm
20.95 sqm
7.29 sqm
10.47 sqm

14.58 sqm
20.95 sqm

7.29 sqm
10.47 sqm

Analysis - Seed 1

Bedrooms:                
Site Area:               
Floor Area:              
Levels:          

1 Occupants:

Site Area Per Person: 
Floor Area Per Person: 
Bedroom Area Per Person:
Living Area Per Person:

2 Occupants:

Site Area Per Person:
Floor Area Per Person: 
Bedroom Area Per Person:
Living Area Per Person:

Analysis - Seed 2

1 Occupants:
 
Bedroom Area Per Person:
Living Area Per Person:

2 Occupants:

Bedroom Area Per Person:
Living Area Per Person:

The Creation of the Architectural Seed
Architectural Translation

10.09 sqm
20.95 sqm

5.46 sqm
10.47 sqm

10.09 sqm
26.41 sqm

6.48 sqm
13.20 sqm

Analysis - Seed 3

1 Occupants:

Bedroom Area Per Person:
Living Area Per Person:

2 Occupants:

Bedroom Area Per Person:
Living Area Per Person:

Analysis - Seed 4

1 Occupants:

Bedroom Area Per Person:
Living Area Per Person:

2 Occupants:

Bedroom Area Per Person:
Living Area Per Person:

Note:
Red text signifies area individual to that specific seed
Red boxed text signifies overall dimensions that are for all seeds
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Location of landed seed

The link between nature and this project is the appreciation and 
acceptance of inevitable change, and the ability for a housing 
solution to respond in the most time conscious way possible. 
Growth within nature is unable to be predetermined yet follows 
underlying rules visible in patterns and trends. This project adopted 
and architecturally translated the notion and therefore the resulting 
housing development is unable to be predetermined. Through a 
series of diagrams, the staged growth of two houses from the 
architectural seed to the blossoming architectural tree has been 
depicted.

Services (Kitchen, Bathroom and Laundry) fixed from 
outset to stop the possibility for occupants to make 
these spaces internal (no external windows).

stage one
Initial architectural seed

sit
e 

bo
un

da
ry

The Creation of the Architectural Seed
Architectural Translation

Open plan living space, to allow for the addition of a 
dining room and breakfast bar.

Additional bedroom and study. Most common 
extension for growing families of the target market of 
young couples.

stage two
Single module growth

stage three
Single module

 growth
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Location of landed seed
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stage one
Initial architectural seed

stage two
Double module growth

Services (Kitchen, Bathroom and Laundry) fixed from 
outset to stop the possibility for occupants to make 
these spaces internal (no external windows).

The Creation of the Architectural Seed
Architectural Translation

stage three ground floor
Double module growth

with screen outdoor living space

stage three first floor
Double module growth

with screen outdoor living space

Introducton of screens both internal and 
external.

Outdoor living space. Second level.
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Existing Gravel Perimeter Path

Two-Storey Potential Dwelling

The Creation of the Architectural Seed
Architectural Translation in Site Context

One-Storey Potential Dwelling
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The Creation of the Architectural Seed
Architectural Translation Streetscapes
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Hollow core for service shaft 
with perforations in side to run 
services through wall panels

Hollow core for 
service shaft with 

perforations in side 
to run services 

through wall panels

Notched out side for slotting of 
wall panels

Notched out side 
for slotting of wall 
panels

The Components
Column Design

Whilst developing a modular framework that allowed for maximum 
flexibility and adaptability for external additions and internal 
modifications, the refining process of the elementary structural 
building block; the column, began. 
To allow for the addition and subsequent fixing of prefabricated 
wall panels of varying material compositions, the first iteration was 
to increase the dimensions of a steel column. The 450x450mm 
square dimensions allow for the 150mm thick prefabricated wall 
panels.
Then began the process of altering the profile of the column to not 
only serve as the load bearing structure for ceiling or floor above, 
but also as the spine for the slotting and fixing of prefabricated 
wall panels. This led to the notching out of 150x150mm squares 
on all four sides and the central core resulting in a double parallel 
intersection form. Although this process was one of reduction, it 
added the possibility to service the houses via the column’s central 
core. Resulting in the ability for wall panels to be prefabricated 
without the complications that individualised internal services would 
create.

With the extension process resulting in a multitude of both vertical 
and horizontal outcomes, the initial structure is constructed to 
possess the necessary strength to withstand the potential weight 
of a second storey. The highly likely outcome of extension meant 
this structure is initially more expensive than a steel frame that is 
designed to hold only a single storey home. However, it is believed 
that in the long term the extension process will be less expensive 
due to the structure already possessing the necessary strength.

Overall, a steel structure was chosen over a wooden frame due to 
the following attributes outlined in a document by Sentry Builders;83

A.     Steel components are manufactured to a series of specifications,
      resulting in guaranteed strength and specific design. 

B.     Steel does not warp, split twist, swell, shrink or decay as 
        wood does during its lifetime. Steel therefore maintains greater
       structural integrity and lower maintenance costs when 
       compared to wood. “Wooden buildings have an economic
        life of 15-20 years” with substantial maintenance throughout.
       The material quality of resistance to decay that steel possess
       leads to a healthier home where mould/mildew cannot grow.

C.     The prefabrication of components leads to quicker and easier
       onsite installation.

D.     Greater strength of steel components means the elements can
       have smaller dimensions resulting in increased design flexibility
      with regard to floor depths, column bays etc. 

E.     Steel has the environmental attribute of being “100% recyclable
      and is the only recycled material that doesn’t lose strength…” 

F.     Steel buildings have an “A” grade fire rating, while wooden
       buildings rate at a “C” grade. 

83 “Advantages of Steel over Wood Construction”, Sentry Build-
ers, accessed October 5, 2017, http://www.sentry-steel.com/Advantag-
es-of-Steel-over-Wood-Construction.html
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The Components
Track System

Taking direct influence from the MIMA House, designed by MIMA 
Architects, this project sought to provide a housing scheme that 
maximised internal flexibility whilst retaining sufficiently sized rooms 
and logical furniture layouts. By designing a grid of 1800mm x 
4050mm, the resulting clip-in ceiling and floor track system allowed 
internal wall partitions to be easily moved and changed post 
construction. The grid dimensions were dervied from the wall panel 
and module dimensions, which in turn were orginally dervied from 
standardised GIB panel sizes, and wood lengths, and subsequently 
translated into the golden ratio.

Internal partition with multiple 
material finish options

Floor track system

Ceiling track system

Figure 55:
Interior view of MIMA House showing track system.
https://smallhousebliss.files.wordpress.com/2012/11/mima-house-interior2-via-
smallhousebliss.jpg
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The materials utilised were chosen for their sustainable attributes, in 
addition to their construction quality and aesthetic value. However, 
with the key objective, mentioned numerously throughout this 
document, of retaining and building upon the ‘feel’ that is uniquely 
Warkworth, I explored existing housing materials used in both historic 
and contemporary houses within Warkworth.

Out of 40 properties for sale on realstate.co.nz, 23 had a variation 
of wooden panels on all four facades. The extensive use of wood 
as a main material for facades within Warkworth led to the wall 
panels designed within this project to utilise a variety of wooden 
components.

Throughout the design process, wall panel design was crucial in 
the subsequent façade treatment of each house and the overall 
composition of the neighbourhood.
As this housing scheme seeks to facilitate and encourage diversity, a 
unique balance between material, colour, and design was necessary 
in the visual success of not only the single house, but also the 
collection of houses as streetscapes and a neighbourhood. With 
this in mind, I sought to design and compile a range of wall panels 
cohesive enough to create and retain a style between houses to 
prevent a haphazard appearance, but also diverse enough to act as 
visual representations of specific responses to external factors both 
natural and man-made. 

Figures 56, 57 & 58:
Photographs depicting multiple Warkworth properties with variations of wood facades.
http://www.realestate.co.nz/3162854
http://www.realestate.co.nz/3163077
http://www.realestate.co.nz/2994823

The Components
Wall Panels & Materials

After the analysis of existing wall materials, the breakdown of the 
process of wall panel design was essential when developing specific 
panels necessary to achieve a high level of adaptability to imposing 
contextual and internal forces. The initial step was the determining 
the elements to clearly distinguish between internal walls and external 
walls. For example, internal walls did not need windows, however, 
the use of voids within internal walls was a considered option when 
creating physical barriers yet retaining visual connections. This 
process of distinction led to a range of internal wall panels that 
represented various visual responses to internal needs. The design 
extent of the external walls needed to respond to a considerably 
greater number of factors when compared to the internal walls, and 
thus needed a larger array of calculated design options. 

The skeletal frame consisting of columns and beams allows for 
walls to be slotted into a possible two storeys of construction within 
a defined yet invisible site boundary. The frame is provided to 
occupants in stages dependent on their individual need or want to 
extend, however once constructed, the frame is retained. Visually, 
this means that some houses may exhibit an exoskeleton, the result 
of an area that was once previously internal and externally sealed 
that has been subject to the shrinking of built area (possibly due to 
family members moving out). The potential for this result led to the 
need to design wall panels that could be used externally without the 
need to provide weather proofing of an internal area. For example, 
a louvered screen wall panel was designed to be utilised only as a 
privacy barrier for an outdoor area.

With an underlying aim to achieve an organic design, the process 
of buying, using and potentially outgrowing the once vital need for 
a wall panel, had to be a one of recycling. Used panels that are no 
longer needed can be sold back to the provider. Panels that are 
in good condition will be resold at a lower price point providing an 
affordable option to those urgently needing to extend without a large 
budget, and panels that have deteriorated after decades of use will 
have salvageable materials reworked into new panels.

The addition and extension process allows the structural steel frame 
to be added to through the act of welding and bolting the new steel 
elements. However, due to wall panels existing between columns, 
the extension process depicts new (or recycled) wall panels being 
purchased and then fixed to the new structural bays of the house. 
This means that both horizontally and vertically, joints only exist 
between wall panels and the structure, not between wall panels 
themselves.
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This research project has strived to answer the architectural 
question; “How can the incremental growth of nature be used as 
a premise to govern new sustainable builds within Auckland?” In 
doing this, the research outcome sought to propose and develop an 
alternative housing solution that derived attributes from ecosystems 
and nature to solve the worsening housing crisis of Auckland. The 
resulting architecture produced in the utilisation of an incremental 
design strategy provides a flexible and adaptable architecture that 
retains and values the identifying characteristics of Warkworth, whilst 
achieving the sustainable attributes of flexibility, adaptability and 
recyclability.

This project sought to provide a housing solution for those that 
are finding the housing market an increasingly difficult ladder to 
step on. A solution that was internally flexible and ever adaptable 
to existing occupant and the potential market’s needs. An organic, 
developmental approach derived from nature that encourages growth 
and change representative of one’s situated presence within an 
ever-fluctuating society. Through the act of providing opportunities 
for future growth and long term investment, the resulting architecture 
and urban design sees a community of mixed status and a high 
level of social capital overall. 

Architecturally, the housing scheme seeks to promote and encourage 
the intertwining of growth and development through varying scales of 
additions, modifications and reductions. The use of an architectural 
seed denotes the starting point of the growth and development 
strategy, where further growth is encouraged and easily achieved 
through wall panels and complete pre-fabricated pods. Overall 
compositions of wall panels on a house and within one, are fully 
customisable within the planned constraint of providing a pre-
designed selection of wall panels to choose from. The combination 
of wall panels, and the composition of internal and external room 
and subsequent furniture layouts are vast, therefore the decision to 
constrain the housing scheme through architecturally designed wall 
panels and seed pods, was one of ensuring the streetscapes and 
overall neighbourhood is aesthetically cohesive.  

This project translates into a housing development equip with the 
proximity of multiple facilities needed within a ‘walkable city’ as 
outlined within H. Barton, M. Horswell and P. Miller’s report on 
“Neighbourhood accessibility and active travel”.84 Within the resulting 
neighbourhood, the prioritisation of pedestrian is key to the urban 
design elements utilised within the scheme. For example, streets 
are widened to accommodate generous footpaths, cycle lanes, and 
single lane traffic that has been divided by a central pedestrian path 
planted with extensive foliage.

84 H. Barton, M. Horswell & P. Miller, “Neighbourhood accessibility and 
active travel”, Planning Practice and Research, 27, accessed March 24, 2017, 
http://eprints.uwe.ac.uk/16919/2/SOL%20wp12%20paper%20MH%2017-12-
2011.pdf

Conclusion

Additionally, this project proposes a cycle way and pedestrian route 
that serves as an enjoyable journey through Warkworth’s native bush 
alongside a flow path of the Mahurangi River. Whilst attempting to 
activate the pedestrian and cycle community within Warkworth, the 
path provides a direct route into the heart of Warkworth without the 
need for vehicle use. 

Ultimately, this project does not present the most adaptable and 
flexible scheme possible, as it was felt that the priority of constrained 
increments and the use of an underlying structure of growth would 
produce more favourable outcomes architecturally. This was due to 
the overall belief that humans prioritise savings in cost over quality 
of construction. By placing a series of restraints, the design will 
retain architectural value and aesthetic throughout the creation of a 
neighbourhood. Although this project does not appear ‘natural’, it 
accurately adheres to underlying rules and attributes of natural growth 
patterns and processes predominately found within ecosystems. The 
application of these within the built environment, yields an architecture 
that does not naively attempt to mimic nature, but instead utilises 
nature as a learning tool. “Nature is an architect’s school…Organic 
architecture does not imitate nature, but is concerned with natural 
materials, the site, and the people who occupy the buildings.”85

85 “Wright – Organic Architecture”, accessed September 20, 2017. http://
flwright.org/ckfinder/userfiles/files/Wright-Organic-Architecture.pdf

Several discoveries have emerged throughout the duration of this 
research. Firstly, that process is a crucial element in any architectural 
solution and that its importance in the design process should not be 
undervalued. Secondly that designing with the idea and expectation 
of an ongoing process present in the natural growth and change 
of a family unit, can result in a flexible and adaptable architectural 
typology not often found within the current Auckland housing market.

A further extension of the research presented throughout this 
document could include analysis of the incremental growth strategy 
that extends through random additions, devoid of modules and 
constraints. The exploration of the architectural outcomes of this 
process could result in exciting architecture that visibly represents 
the process of extension through the depiction of additions ranging 
in scale, materiality and overall style. A visual representation of 
ideas and responses to internal and external forces of the past 
collated into a single collage. Additional study could be conducted 
on the success of communities facilitated by sports and the sporting 
facilities and how the proximity of housing can add to this.

172 173



The focused analysis and critique of current housing practice 
researched within this document has hopefully indicated a pressing 
need to seek alternative solutions that provide for majority of social 
classes. At a minimum, this research has called attention to the 
steady decline in appropriateness of the fixed, final plan that is 
stifling the integral integration of development and growth of our built 
environment within society. 

Can architecture alone remedy the Auckland housing crisis? No, 
not exclusively, however it can work in conjunction with a society 
susceptible and accepting of the necessary change to re-prioritise 
the pedestrian and socialise the streets. However most significantly, 
an architectural strategy that allows for housing to adapt to occupants’ 
needs, just as nature adapts to changing climatic conditions and 
energy sources, can in the long-term contribute to remedying 
Auckland’s housing crisis.

Through the utilisation of nature as a guide, and design tool, one 
can adopt growth strategies to emulate architecturally in a time 
conscious and sustainable approach to housing within the rapidly 
developing city of Auckland, Aotearoa, New Zealand.

Nature as a tool

Repeat

Conclusion

Process

Evolve

Growth
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Final Presentation Drawings
Full Site Axo

The following drawings were presented during the final examination
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