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This project has been done in conjunction
with the Auckland Council’s proposal on
Auckland’s Future Plans of increasing its
population and to make Auckland “the
world’s most liveable city”. The goal of a
liveable city is to express our shared desire
to create a city where people can enjoy a
high quality of life and at the same time to
improve standards of living.

Abstract

Currently Auckland employ a linear urban
metabolism flow of resources, energy and
wastes. From the research carried out during
this research, this flow of resources, energy
and waste isn’t a type of system that would
be able to sustain itself over the time.
This made me wonder about how a typical
Auckland suburb could be redesigned
and intensified using the circular urban
metabolism principles to enhance liveability,
sustainability, resilience and affordability.
This project focuses on using Ken Yeang’s
theory on Eco-Cells and redesigning it so that
the principles suits Auckland’s culture and
also the climate. These principles would be
employed in Mount Roskill to test the where
the eco-cell principles help to intensify the
community and help Auckland to become
“the world’s most liveable city.”

how the principles of eco-cells works in
the community level and the other scale to
design a building which would show how the
principle works in a building level.
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open whenever I ran into a problem or even
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consistently allowed this paper to be my own
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For the eco-cell, the following goals would
be achieved. They are to:
- Create an integrated and vibrant
community;
- Create a walkable neighbourhood
with diversity of jobs, recreational activities
and also residential types;
- Lead the neighbourhood towards
carbon neutrality; and
- Improve quality of life and create
desirable lifestyle.
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This test would be carried out in two scales;
the first being the master-plan which shows
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Autonomous Building - is a building that has
been designed to be off the grid.
Biocapacity - this is the ability of biologically
productive land to produce biological
materials used by people and to absorb the
waste materials produced by people.
Blue Infrastructure - this is the integration
of circular urban metabolism to manage the
water cycle.
Circular Urban Metabolism - this is a process
whereby every output from a neighbourhood
becomes either input for another process or
is returned to the ecosystem harmlessly.

Project Definitions

Carbon Footprint - this is the amount of
carbon dioxide produced either directly or
indirectly to support human activities.
Cropland - this is an area which has been
used to produce food and fibre for human
consumption.
Eco-cell - is a green integrative device that
can be used to make a building or community
sustainable.
Eco-city - this is a model of a city which that
been a self-sustaining resilient structure and
also functions as a natural ecosystems with
living organisms.
Eco-neighbourhood - this is a where a district
within a city that works to be self-sustainable.
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Ecological Footprint - this is the amount
of land required to sustain the natural
resources which have been impacted by the
community.
Economic Performance - this is the success
an organization has in terms of assets and
liabilities.
Green Infrastructure - this is the
interconnected network of the natural
areas and other space within the natural
ecosystem.
Green Urbanism - this is a conceptual model
of an urban design which employs zeroemission, and zero-waste principles.

output of resources that are waste inclusive.
Metropolitan Area - this is a region where the
core is densely populated butthe surrounding
is less-populated territories.
Urban Metabolism - this is a model that is
used to describe the flow of energy and
materials within a city.
Urban Socio-economic Activities - these are
activities related to the interaction of social
and economic factors.
Vertical Composting Unit - this is an aerobic
composting system that processes biological
waste in a small to medium-sized area.

Greenfield Site - this is undeveloped land
within the city that has been considered for
urban development.
Global Biogeochemical Process - this is a
process that indicates the pathway of the
chemicals through the biosphere and the
atmosphere.
Global Hectare - this is a unit of measure for
an ecological footprint of a building.
Heterotrophic Ecosystem - this is an
ecosystem which does not produce sufficient
energy to support its needs.
Linear Urban Metabolism - this is a flow
of resources where the inputs leads to the
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1.1 Background

1.0 Introduction

In order to understand the expected growth
of Auckland’s population by 2040, and also
the patterns of that growth, we first need
to understand how the world’s population
is going to grow in the coming years. It is
widely known that no matter what, the
world’s population will continue to grow. The
United Nations forecast is that the world’s
population will increase from two billion in
2011 to nine billion by 2040.1 This increase
in population also means that the majority of
people will have to live in an urban area due
to the lack of job opportunities in the suburbs
and rural areas. This shift in living style will
create problems in the environment, which
we have already started to encounter, such
as weather changes, a rise in sea level, an
increase in carbon dioxide in the atmosphere
and other effects.
However, before thinking about changing
our lifestyle in the future, we need to
understand people’s current lifestyles and
how they affects the environment in terms
of the ecological footprint. According to
the Global Footprint Network, our current
ecological footprint is equivalent to needing
Auckland Council, “Auckland Now and Into The Future,”
accessed April 5, 2016, http://theplan.theaucklandplan.govt.
nz/auckland-now-and-into-the-future/.
1
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This is very high compared to the world’s
average of 1.8 global hectares per person.
However, because New Zealand has a
Biocapacity of 10.1 global hectares per
person - the amount of cropland available
in the country - New Zealand’s ecological
footprint has been considered to be on the
sustainable spectrum.
Figure 3 Showing the current Ecological Footprint of Earth.

1.6 planets. This means that, looking at all
the resources we consume in a year, Earth
is only able to regenerate three fifths of the
total resources used. If this consumption
rate continues, the UN predicts that by 2030
we would need the equivalent of two Earths
to support us.3
2

Keeping this prediction in mind, and the
knowledge that the world’s population will
continue to grow, we need to start analyzing
the way we live and change our lifestyles
to more sustainable ones. This would be
beneficial to the environment as it would
decrease the ecological footprint.

However, when analyzing each city and the
amount of Biocapacity it has, it can be seen
that they have a large ecological footprint, as
there is a smaller area of cropland to sustain
the population within the city.
For the purposes of this research project,
the Auckland region will be the focused in
terms of its ecological footprint, current living
style and how the ecological footprint can
be decreased while maintaining the future
growth of the city.

Global Footprint Network, “Do We Fit on the Planet?,”
World Footprint, accessed July 10, 2016, http://www.footprintnetwork.org/en/index.php/GFN/page/world_footprint/.
3
Ibid.
4
Statistics New Zealand, “Population Clock,” accessed July
11, 2016, http://www.stats.govt.nz/tools_and_services/population_clock.aspx.
5
Global Footprint Network, “New Zealand Ecological Foot-

1.3 Aims and Objective

This project is based on the development
of an Eco-cell framework that would
be suitable for Auckland’s culture. This
framework would consist of most of the
ways in which a neighbourhood could be
redesigned to be sustainable and at the
same time be intensified. The purpose of
this framework is to help Auckland Council
in increase the density of any typical suburb
while maintaining its culture and identity, and
also to achieve Auckland’s goal of liveability,
sustainability, resilience and affordability.

The principal aim of this project is to develop
a framework of Eco-cells specific to the
Auckland conditions which later could later
be replicated all around Auckland to help
achieve its vision of being “the world’s most
liveable city.”

In order to test the Eco-cell framework, I have
chosen to study an area in Mount Roskill and
demonstrate the implication of the framework
in a neighbourhood. The key reason for the
choice of selection of this site is because
Mount Roskill has many neighbourhood
qualities that a typical Auckland sub-urban
consists of. These are:
-

Currently New Zealand has a population of
4.6 million people4 and has an ecological
footprint of 5.6 global hectares per person5.
2

1.2 Project Outline

print,” Ecological Footprint, accessed July 11, 2016, http://
www.footprintnetwork.org/ecological_footprint_nations/ecological.html.

A limited number of job opportunities
available;
A poor connection to a reliable public
transportation;
A poor connection to a green space
which affects the ‘carrying capacity’.

This research project is intended to provide
an alternative approach on how to deal with
the increase in the populations without losing
its main culture and identity.
The key objectives of this Eco-cell are:
-

To create an integrated and vibrant
community;
To create a walkable neighbourhood
with a diversity of jobs, recreational
activities, and also residential types;
To lead the neighbourhood towards
carbon neutrality; and
To improve quality of life and create
desirable lifestyles.
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1.4 Research Question

1.5 Scope and Limitations

1.6 Methodology

How can a typical Auckland suburbs be
redesigned and intensified using the circular
urban metabolism principles to enhances
liveability, sustainability, resilience and
affordability?

This document is about analyzing the
framework that was originally designed
by Ken Yeang, and redesigning it to suit
the Auckland’s culture, thus helping the
neighbourhood to become more sustainable,
liveable, resilient and affordable. This project
focuses primarily on the development of the
framework and how it can achieve a better
quality of living compared to the traditional
suburb.

This research project is comprised of five
important components integrated within
each other. They are: the context, a literature
review, critical analyses of precedents, the
design process and a test area site analysis
resulting in an architectural outcome.
Methodological Approach
Chapter Summary Section

Chapter 3 - Literature Survey

to

Each

Chapter 2 - The Context
This chapter takes a step back into history
and looks at how Auckland has developed
and grown over the past 50 years. It also looks
at some of the major events that took place
and their impact on the region. It also looks
at the two major strategies that were used
by the government to help the city to grow.
Those strategies were the Smart Growth
and Urban Sprawl, which helped the city to
increase in density and allowed it to benefit
from the advantages this bought about.
However, the increase in density introduces
the crucial element of the resources the city
requires. Hence this section also focuses
on investigating on where Auckland gets
those resources from and whether they are
sustainable or not.

This chapter is a study that has been
carried out to first understand what urban
sustainability is and also to determine what
are the elements and methods that help
to make an urban area sustainable. Later
in this chapter, the research narrows and
looks at an eco-neighbourhood and how a
neighbourhood can be consisted an econeighbourhood. It focuses on the principles
of an eco-neighbourhood and then breaks it
down to the theory that Ken Yeang introduced
about eco-cells. This chapter gives a brief
introduction on the theory of eco-cell and
also the features that define it.
Chapter 4 - Precedents Study
This chapter focuses on critically analyzing
the precedents that have been considered
sustainable in the Auckland region by using
the eco-design tool that helps to determine
an area’s sustainability. This tool is also
used on to make a comparison with the
international precedents by comparing and
determining the strengths and weakness of
each design.

elements which would be define the eco-cell.
This leads later to an exploration of the
eco-cell design through concept drawings
using pen and pencil, computer models,
and critiques by others. This part is the
major part of this research as it creates the
framework that would be used in the test
area to determine if the eco-cell is able to
help Auckland to achieve its vision.
Chapter 6 - Test Area Site Analysis
This chapter looks at the features in the
test site that would help to make the ecocells different from each other. Some of the
features include the current topography of
the site, the current hierarchy of the streets,
the current green infrastructure, the current
building typology, and any specials elements
that give the neighbourhood its own identity.
The research also looks at how the principles
of the eco-cell need to be changed to suit the
conditions of the site.

Chapter 5 - Design Process
In this chapter, all the research is been used
to create a brief of the eco-cell that would be
suitable for the New Zealand culture. It also
helps to determine the program and also the
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The changes in urban life have had a
negative impact on the environment
globally. According to the United Nations
DESA, around 54 percent of the world’s
populations lives in urban areas. This is
expected to increase to 66 percent by
2050.6 In New Zealand roughly 87% of
the populations lives in an urban area and
about one third lives in the Auckland region.
This helps the Auckland region to be rich
in cultural diversity and creates a strong
economic performance for the region.7

2.0 Context

The Auckland Council has strategies
planned that will be used to help increase
the population. Generally, when a city grows
it drives a demand for housing on Auckland’s
distinctive urban form, with comprehensive
motorways, low-density suburbs and a large
metropolitan area. With the increase in the
demand for housing, Auckland Council has
published a plan called “The Auckland Future
Plan”, which outlines the strategies that
could be used to accommodate the increase
in demand and also ensure the sustainable
growth of the city.
United Nations DESA, “World’s Population Increasingly
Urban with More than Half Living in Urban Areas,” World
Urbanization Prospects 2014, accessed July 11, 2016, http://
www.un.org/en/development/desa/news/population/world-urbanization-prospects-2014.html.
7
Sumita Ghosh and Robert Vale, “Is Policy Leading to
Improved Sustainability at the Local Urban Scale?” (2nd
International Conference on Sustainability Engineering and
Science, Built Environments, Landcare Research, Auckland, New Zealand), accessed July 11, 2016, http://www.
thesustainabilitysociety.org.nz/conference/2007/papers/
GHOSH-Vale-Policy%20Leading.pdf.
6
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2.1 Auckland in Context
The population growth around the region
of Auckland and the distinctive low-density
style of housing that is widely accepted by
the residents as a cultural norm has resulted
in a widely spread urban area. The Royal
Society of New Zealand states that sprawl is a
common factor in many cities, but Auckland’s
spread is particularly phenomenal. This is
because the Auckland urban zones have less
than a million residents but a geographical
spread that is comparable to New York with
16.2 million residents, Los Angeles with 11.9
million people, and Tokyo with a population
of 18.1 million.8
During the period when urban sprawl was
happening in Auckland, it created its own
identity, which was the era when the most
dominant mode of transportation was
through using motorway. Since 1915, most
of the growing neighbourhoods such as
Henderson, Onehunga, and Pukekohe were
centred around the railway network and
also intensification also occurred around the
Royal Society of New Zealand, New Zealand. National
Commission for Unesco, and New Zealand. Office of the
Parliamentary Commissioner for the Environment, “Urban
Sustainability in New Zealand: Proceedings of a Workshop,”
Miscellaneous Series (Royal Society of New Zealand)
(Wellington, New Zealand: Royal Society of New Zealand,
1999), 28.
8

Figure 4 Auckland’s spread with population
of 1.37 million.

Figure 5 Toyko’s spread with population
of 18.1 million.

main road network, which was known as the
main instrument of Auckland’s metropolitan
expansion.9 Later, around the 1930’s,
the construction of state housing began,
which followed the traditional style of New
Zealand’s single-level, low density villas and
bungalows. These were considered to be
more suitable for the families.10
In the period from 1950 to 1969, heavy
investment was made in the private
transportation infrastructure rather than in
comprehensive public transportation. This
was one of the fundament influences on
the nature of the growth in Auckland, as the
increase in reliance on personal vehicles
Auckland Regional Council, “A Brief History of Auckland’s
Urban Form,” April 2010, 11, http://fdmcgeo.weebly.com/
uploads/6/0/1/3/6013475/brief_history_of_auckland_urban_
form_-_apr_2010.pdf.
10
Ibid., 13.
9

Figure 6 New York’s spread with population
of 16.2 million.

allowed people to fulfil their dream of a
detached house on a quarter acre section.
This resulted in a rapid expansion in suburban areas with a dispersed urban form.11
While the Auckland Regional Council
supported the rapid growth, it introduced an
increased dependence on personal vehicles,
along with the lenient Government lending
policies.12 The Royal Society states that
functional zoning also played an important
part. This resulted in Auckland to becoming:
11
12

Car dependent;
Wasteful of land resources;
Requiring high infrastructural capital

Ibid., 15.
Ibid.

-

Figure 7 Los Angeles’s spread with
population of 11.9 million.

and operating investments; and
Requiring high levels of expenditure
by families to operate across its
zoned spatial arrangement.13

The expansion of roads and motorways and
the continual of the development of lowdensity housings created an urban form
for Auckland. This growth pattern was also
similar to the form that is found in Australia
and America, as they developed during a
similar period of widespread motor vehicle
availability.14 In most of the cities in New
Zealand, this urban form is employed, but
maybe it isn’t as visible as in Auckland
because of the size of Auckland’s size and
Office of the Parliamentary Commissioner for the Environment and Royal Society of New Zealand, “Urban Sustainability in New Zealand : Proceedings of a Workshop,” 27.
14
P. Howden-Chapman and K. Stuart, Sizing Up the City:
Urban Form and Transport in New Zealand, ed. R.B. Chapman (Steele Roberts, 2010), 35, https://books.google.co.nz/
books?id=oVRzRAAACAAJ.
13
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high density. This leads to the conclusion
that Auckland’s neighbourhoods are neither
environmentally, socially or economically
sustainable.
On the other hand, along with the growth
in the city’s population growing, the size of
the Auckland’s houses is also increasing.
In 1991, the average size of a house in the
Auckland region was 131 square metres,
while by 2006 it had increased to 143
square metres.15 According to Statistics
New Zealand, any new dwelling including
apartments, had an average floor area of
190 square metres in 2006, but this had
increased slightly to more than 200 square
metres by 2010.16 When analyzing the
trends in growing populations and how
this has affected the size of dwellings, it
states that the way the housing is managed
currently throughout the Auckland region is
unsustainable.

addressing those issues of housing, most of
the indicators point directly or indirectly to
housing. Topics such as land use, coastal
and freshwater quality, air quality, and
waste production are all affected by housing
construction. The report indicates a negative
relationship between water quality, air quality
and biodiversity in the urban environment,
and with regards to solid waste, transport
and energy demand.17

Estimated Population: 1,160,000+
Density: 23 people per hectare

Figure 8 Auckland’s Growth over the past
140 years.

Estimated Population: 754,000+
Density: 19 people per hectare

Estimated Population: 535,000+
Density: 20 people per hectare

Estimated Population: 133,000+
Density: 27 people per hectare

Estimated Population: 707,000+
Density: 19 people per hectare

Estimated Population: 251,000+
Density: 18 people per hectare

Estimated Population: 12,000+
Density: 22 people per hectare

When analysing the other developing
countries during this research, it can be said
that when they went through the process
of expansion, negative impacts are also
introduced. This can clearly be seen on the
“State of the Region”. Despite the report not
Rosemary Goodyear and Angela Fabian, “Housing in
Auckland: Trends in Housing from the Census of Population
and Dwellings 1991 to 2013” (Statistics New Zealand, 2014),
65, http://webcache.googleusercontent.com/search?q=cache:XC9qlGy-bmUJ:www.stats.govt.nz/~/media/Statistics/browse-categories/people-and-communities/housing/
auckland-housing-2013/housing-in-auckland-trends-1991to-2013.pdf+&cd=1&hl=en&ct=clnk&gl=nz.
16
Ibid., 70.
15
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Auckland Council, “State of the Auckland Region Report,”
n.d., 296–97, http://www.aucklandcouncil.govt.nz/EN/
planspoliciesprojects/reports/technicalpublications/Pages/
stateaucklandregionreport2010.aspx.
17
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2.2 Smart Growth and Urban
Sprawl
In 1999, a fifty years’ report was produced
by The Auckland Regional Growth Forum
(ARGF), which was intended to plan the
future growth of Auckland and to define
the new role of New Zealand’s largest
city. Between 1991 and 1996, there was
a rapid growth of 12.9% in the population
of the Auckland region resulting in more
than a million people living in the region of
Auckland.18 This rapid growth started to
create pressure on the social and physical
infrastructure of the city, which demanded
changes.
Since there is a limit to greenfield
development sites in Auckland, ARGF came
up with eleven goals to be used to create
a desirable community. The goal of this
report was to encourage housing that is
well-located, appreciative of needs, welldesigned, integrated into communities and
accommodating of choice, security, safety
and good health. The outcomes of this report
indicated by the ARGF, stated that they had a
vision of creating a walkable, healthy, diverse
community while ignoring the sustainability
Auckland Regional Council, “Auckland Regional Growth
Strategy: 2050: A Vision for Managing Growth in the Auckland Region” (Auckland Regional Growth Forum, 1999), 14.
18
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of the housing itself.19
The goals which are highlighted by the ARGF
reflects the goals of a Smart Growth. The
design principles are branded as a ‘Liveable
Communities” and are the key initiatives in
subsequent growth management programs,
mostly during intensification in town centres
and near traffic corridors.
Auckland Council’s approach seems to
employ the usage of Smart Growth policies
to address urban sprawl, rather than
targeting the sustainability of the city. During
the growth period, the central Government’s
attention to housing was more about the
affordability of the housing for low-income
residents, which later lead to many of the
house built during that time becoming leaky
houses in Auckland.20
While some of the documents by the council
focus on making affordable housing and
ignores to address sustainability into the
design, there were some documents from
Auckland City Long Term Plan (ACLTP)
who address the issue of the usage of
sustainability into the design. They focus
on the social, economic and environmental
outcomes. The major focus of this document
Ibid., 19.
ENZ, “Leaky Buildings in New Zealand,” accessed July
18, 2016, http://www.enz.org/LeakyBuildings.html.
19
20

was affordable housing, diversity, public
transportation, strong community and a
beautiful and clean environment.21

2.3 Densification and its
Importance

The Housing New Zealand Corporation
Publication, “Best Practice in Medium Density
Housing Design” includes a backgrounds
on housing policies and strategies and also
the research and evaluation with a focus
on affordable accommodation. However, it
doesn’t emphasize the issue of sustainability
but it does say that the most successful
development takes detailed account of
all design issues.22 Both of the papers
addresses the wide range of sustainability,
it encourages the usage of medium-density
housing as a solution of not enough land
area at Greenland sites in Auckland.

For a city to have economic growth,
fundamental features are required within the
city. These include the need for a high enough
density in the city to bring people and firms
much closer together to share and exchange
information, invent new technologies, and
launch new companies.23

With all the different publications published by
the council, it provides mixed and substantial
guidance in regards to sustainability in
housing and residential development. The
ARGF’s Regional strategy report emphasis
on the goals which are compatible with
Smart Growth while the Long Term Plan
incorporates a wider range of sustainability.

During the period of growth thorughout the
20th century, the majority of the suburbs
around the railway and bus lines, such as
Mount Eden and Kingslands were intensified
using the Smart Growth principles. It was
also proposed by the Auckland Council that
not all of the suburbs would be intensified
to ensure that the characteristics of a low
density neighbourhood would be maintained
in the suburbs.
This decision lead to most of the urban
housing market in New Zealand being
dominated by owner-occupied, detected
dwellings built on relatively large sites.24

in the way people were moving back to a
higher density areas, such as moving to city
centres from a low density suburb.25 Henley
stated that the pressure caused by the
need to juggle family life, work, and leisure
in each households makes it impossible to
contemplate the living style which man has
accepted so far.

Looking at those suburbs that have gone
through the intensification and diversification
process over the years, it can be seen that
it has benefited the suburbs and also the
people living in the community. Some of
those benefits include:
-

When further analyzing the relationship
between the density of developments and
the distances people are required to travel,
there could be a misconception about the
cause and effect of this movement. It could
also be that the majority of the people might
be forced to live in high density areas due
to the travelling they have to do everyday
in order to achieve their everyday needs.
As the time goes on, personal movement
is constrained by congestions, resulting in
low density areas losing their attractiveness.
However, those suburbs that provide an
employment opportunities and also other
facilities within easy reach by foot or public
transportation are gaining in attractiveness.

-

Protection of sensitive land
resources;
Reduced dependence on private
transportation;
Greater opportunity for social
interaction and support;
Greater housing choices;
Increased security;
Public investment benefits; and
Lower operating costs.26

Henley Centre studied many cities and
their growth plans and discovered a trend
“Auckland Council’s First Long-Trem Plan.pdf,” 9, accessed July 18, 2016, http://www.aucklandcouncil.govt.nz/
EN/planspoliciesprojects/plansstrategies/Long_term_plan/
Documents/ltpvolume1.pdf.
22
David Turner et al., “A Report on Best Practice in Medium
Density Housing Design for Housing New Zealand Corporation” (Unitec, 2014), 2, http://www.hnzc.co.nz/assets/Uploads/best-practice-in-medium-density-housing.pdf.
21

Richard Florida, “Why Denser Cities Are Smarter and
More Productive,” CityLab, accessed July 19, 2016, http://
www.theatlanticcities.com/jobs-and-economy/2012/12/whydenser-cities-are-smarter-and-more-productive/4049/.
24
“Auckland Regional Growth Strategy: 2050: A Vision for
Managing Growth in the Auckland Region.”
23

David Rudlin and Nicholas Falk, Sustainable Urban Neighbourhood: Building the 21st Century Home, 2nd edition
(Burlington, MA, USA: Architectural Press, 2003), 149.
25

Chris Scrafton and Wayne Bredemeijer, “Urban Intensification in a Regional New Zealand City,” n.d., 4, http://
www.planning.org.nz/Folder?Action=View%20File&Folder_id=269&File=SCRAFTON_Chris.pdf.
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2.4 Auckland’s Existing Resource
Flow
Urban metabolism is a term which is used to
study the performance of a neighbourhood by
analyzing the material and energy flow that
arises from urban socioeconomic activities
and global biogeochemical processes.27
Today most of the communities in Auckland
operates on a linear flow of resources and
waste. There are inputs such as foodstuffs,
fuels and building materials, and outputs,
which are waste inclusive of CO2 emissions
and volatile greenhouse gases.

Gas Waste

Clothing
Water

Liquid Waste
Auckland City

Fuel

Figure 9 Auckland’s current flow of resources.

2.4.1 Where Do Our Resources Come from?

Water
Auckland imports all of the energy that is
needed to keep it going. WaterCare supplies
the water, which is sourced from three
different locations. They are from 10 different
dams spread throughout the Auckland
region, as well as from the rivers and
underground springs. Auckland’s dams are
mainly located in two rangers, the Hunuas,
and the Waitakeres, and they provide
about 80% of Auckland’s drinking water.
In addition, the water that is supplied from

Electricity and Fuel
New Zealand has 40 major electricity
generation stations, which are connected
to the electricity grid. They are running by
six different companies. It is said by Luke
from Dominion Post that the station which
produces the majority of the power is the
Huntly coal/gas station, which is located in
the Waikato.29 Apart from the generations
stations, a small amount of energy has
begun to be produced through wind turbines
and solar panels.

Prof. John E. Fernández, “Urban Metabolism,” accessed
July 21, 2016, http://www.urbanmetabolism.org/.
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Solid Waste

Building Materials

the rivers comes from the Waikato River,
the Mahurangi River and the Hoteo River.
The rivers provide about 8% of Auckland’s
drinking water.28

27
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Food

Watercare, “Water Sources,” Where Does Auckland’s
Water Come From?, accessed September 11, 2016, https://
www.watercare.co.nz/about-watercare/our-services/water-sources/Pages/default.aspx.
29
Luke Appleby, “Where Does Our Power Come From?,”
Newspaper, Connector, (January 27, 2010), http://www.stuff.
co.nz/dominion-post/comment/blogs/connector/3263139/
Where-does-our-power-come-from.

Materials
Like other necessities such as electricity,
water and more, raw construction materials
are also supplied from out of the Auckland
region due to the fact that there is no
company that creates the materials.
Solid Waste
In Auckland the council is largely involved
in the city’s “Solid Waste Management”
programme. Most of the reason most of the
rubbish goes to 17 transfer stations that are
located around the Auckland region.30 Those
transfer stations are able to locally recycle
metals and composting wastes, which
makes up to 25% of kerbside waste. The
remaining waste is trucked to landfill outside
Auckland Council, “Auckland Council Waste Assessment
Overview,” n.d., 6, http://www.aucklandcouncil.govt.nz/EN/
environmentwaste/rubbishrecycling/wastemanagementandminimisationplan/Documents/wasteassess-overview.pdf.
30

the city periphery. Hazardous waste is also
collected at the transfer station and disposed
of separately to the main waste stream. The
council has made it their responsibility to
handle green waste hence there is a Vertical
Composting Unit (VCU) at the transfer
station.

are known as a Heterotrophic ecosystem.
This means that the community or suburb
relies primarily on external sources of
energy.33

Waste Water
In the Auckland region, the wastewater
service is connected to WaterCare Services
and flows to Mangere’s Wastewater
Treatment Plant and also the Rosedale
Wastewater Treatment Plant where it is
treated and disposed.31 This is another
service that does not take place within the
regional boundaries; hence it adds to the
increasing the ecological footprint of the city.

“The total area of productive land required
to support its activities in a sustainable
way. That land must produce an amount
of resources equivalent to the sum of all
the resources consumed by the city and
assimilate an amount of waste equivalent to
that produced by the city.”34

2.4.2 Our Ecological Footprint

The ecological footprint represents the
biologically productive land and sea area
necessary to supply the resources a human
population consumes, and to assimilates
associated waste. By looking at this, we can
calculate approximately how much of the
Earth’s area it would take to support humanity
if everyone followed a given style.32 Most of
the communities and suburbs in Auckland
Watercare, “Where Does Auckland’s Wastewater Go?,”
Your Wastewater Services, accessed September 11, 2016,
https://www.watercare.co.nz/about-watercare/our-services/
your-wastewater-services/Pages/default.aspx.
32
“Ecological Footprint,” Wikipedia, the Free Encyclopedia,
July 12, 2016, https://en.wikipedia.org/w/index.php?title=Ecological_footprint&oldid=729426676.
31

and Auckland’s footprint, which is 7,280,000
hectares, it indicates that the footprint is
67 times bigger than the area of land that
Auckland has.

The ecological footprint can be defined as
the following:

Auckland City has a total area of 55,920
hectares of land available and currently has
a total population of 1.3 million and it is still
growing. According to the Global Footprint
Network, currently an average person in New
Zealand has 5.6 GHA available to them. This
is equivalent to 5.6 hectares. Going with this
average data, Auckland’s current ecological
footprint can be calculated to determine
how big Auckland’s footprint is. Auckland’s
current population is 1.3 million, which when
multiplied by 5.6 hectares, it gives a total of
7.28 million hectares. When comparing the
Auckland area, which is108,600 hectares
American Association for the Advancement of Science,
“Urban Ecosystem: Continuity and Change,” Urban Ecosystems 4: Metabolism of Urban Ecosystems, sec. Development, accessed July 22, 2016, http://sciencenetlinks.com/
lessons/urban-ecosystems-4/.
34
James P. Collins et al., “A New Urban Ecology,” n.d.,
416–25, http://www.moodleunitec.ac.nz/mod/resource/view.
ohp?id=81553.
33

Figure 10 Auckland’s City’s ecological footprint that is nearly
more than half of the land area which North Island consist
of.
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3.1 Sustainable Urban
Neighbourhoods

3.0 Literature Survey

There are different principles for achieving
sustainable
urban
neighbourhoods.
According to David and Nicholas, sustainable
refers to the ability of a neighbourhood and
the wider urban systems to be sustained over
time and to minimize their environmental
impact. Urban refers to the physical
location of an area and also to its physical
identity and physical characteristics, while
neighbourhood relates to the social and
economic sustainability of the area.35 In
other words, the term sustainable urban
neighbourhood refers to a neighbourhood
that consists of a strong connection between
the physical environment, the social
environment and the surroundings of the
neighbourhood while decreasing the energy
usage and also the environment impact by
employing a close urban metabolism.
3.1.1 What is Urban Sustainability?

Much research has been carried out on the
topic of urban sustainability, and a common
theme found is that the main factor that helps
to achieve an increase in sustainability, is
to decrease those impact which human
activities has on the natural environment.
Rudlin and Falk, Sustainable Urban Neighbourhood:
Building the 21st Century Home, 167.
35
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One of the critical issues we face in the
current era is the question of what we
mean by sustainability? In any research
it is important to clarify what the term
sustainability means as it has changed from
the pioneer times. But the main feature is still
important, which is that sustainability means
self-sufficient. This has happened in a few
of the small developments such as a small
cluster of houses and even in an individual
building where the development is entirely
self-sufficient, recycles its waste, produces
its energy, and collects and treats its own
water. The key to achieving this is to work
with the natural cycle and also to optimize
the relationship between the landscape and
architecture.
There have been numerous attempts carried
out by either individuals or architecture firms
to design a self-sufficient village, mostly on a
remote location. One of the local examples
in New Zealand is the Atamai Eco-Village,
which is located in Motueka, Nelson. This
neighbourhood is planned to have a total of
50 sections of self-sustainable housing with
high quality, energy-efficient features and
communal areas such as farming land, and
village square that holds the majority of the

social buildings and community centres.36
Most of the developments similar to this
around the world or locally are very small in
scale, rarely exceeding a population of 500,
and they demand time and commitment
from the community members and also
the residents. This kind of design scheme
has been considered by many to be an
attractive way of living, however, it has been
said by David and Nicholas that mostly
environmental fundamentalists are the
people who would be able to live this way,
and not the majority of the population.37
There have been few designers who have
been able to apply the principles of an ecovillage to multiple neighbourhoods in cities.
One example of this is the Sustainable
Schiebroek-Zuid district in the Netherlands.
This neighbourhood was formerly a post
war social housing area in Rotterdam.
The project, which was commissioned
by the housing corporation Vestia and an
agricultural research network, converted the
neighbourhood so that it was more flexible
and created a road map that helped the
neighbourhood to become self-sufficient
and sustainable. This was carried out by
combining the socioeconomic programmes
and it employed the technologies that helped
By Karen Goodger, “Village Mired in Strife,” Stuff.co.nz,
April 19, 2010, sec. News, http://www.stuff.co.nz/nelson-mail/news/3597353/Village-mired-in-strife.
37
Rudlin and Falk, Sustainable Urban Neighbourhood:
Building the 21st Century Home, 168.
36

to create a close urban metabolism.38
3.1.2 Sustainability and the City
The creation of the autonomous buildings,
houses, villages and the neighbourhood
blocks is a complex task. However, that
complexity is not equal to the complexity
when addressing the sustainability of a
whole neighbourhood or even a whole city.
David and Nicholas quotes Robert and
Brenda on the fact that “Green architecture
must encompass a sustainable form of urban
development. The city is far more than just a
collection of buildings, rather it can be seen
as a series of interesting systems - systems
for living, working and playing - crystallized
into the building forms.”39 They state that
it is through these systems that we can
achieve the future city which we dream. The
systems that Robert and Brenda talk about
aren’t easy to study or pin down to a single
neighbourhood as they mostly operate
regionally and nationally. Due to this pins,
most neighbourhoods, or cities have such a
large footprint. For example, Auckland has
a footprint that is 67 times bigger than the
land Auckland has available. Some of the
reasons for this are because of the building
construction happens using hardwood from
is gathered from rainforests, imported food
from other parts of the nation or international
EXCEPT Intgrated Sustainability, Greenprint: Examples
of Sustainable Practice in the Urban Environment, ed. Rebecca Blum, vol. 2 (North Charleston , USA: CreateSpace
Independent Publishing Platform, 2011), 104.
39
Rudlin and Falk, Sustainable Urban Neighbourhood:
Building the 21st Century Home, 169.
38

markets, emit sulphur dioxide which harms
the forests that are hundreds of kilometers
away, as well as the waste products that
are used as landfill or go to the sea and
pollutes it. Robert and Brenda states that as
the population grows there is also a chance
that the neighbourhood would become
unsustainable due to the rise in the resource
consumption and also pollution.40
When analyzing the origins of the resources
that Aucklanders requires to meet the basic
needs of people, most come from outside the
Auckland region. Due to this, Auckland faces
a number of the environmental problems
such as high pollution and a high investment
in transporting the resources because of the
wide spread nature of Auckland.
From the knowledge around, those cities
and neighbourhoods that face environmental
disaster wouldn’t have any space in the
future where sustainability is the key feature.
Since the majority of the population stays
either in the city or the suburbs it is not
practical to just ignore those areas if the
nation is focused on a sustainable future.

40

Ibid.
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According to UN-Habitat there are four key
principles which can be used to help any
development to achieve sustainability at
the neighbourhood level or even city level.
These are:
Reduced inputs;
Use local resources;
Minimize waste; and
Make use of the urban economics.41

Use Local Resources
The second principle is to make resources
available locally for the community, such
as the solar energy and the rain water from
the roofs of the buildings. This also includes
the treatment of the waste water and then
reusing it.
UN-Habitat, “A New Strategy of Sustainable Neighbourhood Planning: Five Principles,” Urban Planning Discussion
Note 3, sec. The Principle are?, accessed July 23, 2016,
http://unhabitat.org/a-new-strategy-of-sustainable-neighbourhood-planning-five-principles/.
41
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Reduce Inputs

1.

Local Economic

Reduce Inputs
The first principle is to reduce the resources
input and energy consumption of the
community. This could be carried out by
either creating the energy required locally
or obtaining it from the district. The usage of
greenhouse and also underground heating
could be used to provide free heating in
order to decrease the energy consumption.

Make Use of the Urban Economies
The fourth principle of sustainability is the
most crucial. It is based on the role that
the urban area plays in the trading system.
This means that the city or suburbs should
be able to match with the demands of the
residents, for example by providing job
opportunities, providing multiple options for
social gatherings, and so on. Thus the city
centre or the suburb centre should be as
a natural centre for trading. This plays an
important role in promoting a closed urban
metabolism.

3.1.3 Eco – Neighbourhood

2.

Sustainable City
4.

Local Resources

-

Minimize Waste
The third principle is that the neighbourhood
should work towards minimizing the amount
of unrecycled or unrecyclable waste exported
from the area. It is said that a sustainable
neighbourhood should at least be reaching
the Continental levels by embedding
recycling into the neighbourhood.

3.
Minimise Waste

Figure 11 key features which defines a Sustainable city.

The Eco-neighbourhood is a design ideology
that is incorporated within the eco-city
and helps it to achieve its goal. The econeighbourhood is an approach that focuses
on smaller communities within the city limits,
yet it is within the urban context. According
to Hugh, an eco-neighbourhood consists of
elements from the green urbanism. Those
elements are the interaction between;
energy and material, natural resources,
local environment, economical sustainability
and also social sustainability.42 Just like an
eco-city, an eco-neighbourhood plays an
important role in public and he community
by promoting the need for a close urban
metabolism by emphasizing the need for
locally sourced food and also treating the
waste locally.
Choguill states that there are four key features
to achieving sustainability at a neighbourhood
level, and these can be divided into four
components they are; economic, social,
technical and environmental sustainability.
Choguill also states that the economical
sustainability is the key component as it
determines the survival of humans. The
other three components are referred as the
Hugh Barton, ed., Sustainable Communities: The Potential
for Eco - Neigbhourhoods (London: Earthscan Publication
Ltd, 2000), 68, 1853835129.
42

supporting components. For example, they
are used in a neighbourhood to give it an
identity as a specific space, to create the
neighborhoods’ internal safety and also for
connectivity with the neighboring community.
According to David and Nicholas, the steps
for achieving an eco-neighbourhood, it
should consist of the following:
-

Walkable to most of the facilities;
Permeable and well connected with
other streets;
Good security for people walking on
streets;
Legibility of the neighbourhood;
Pedestrian-focused neighbourhood;
Appropriate density so that the
distance between facilities can be
kept to a minimum;
Efficient public transportation;
Reduction of energy use and carbon
emission;
Generate power locally;
Recycle most of the residential and
commercial waste locally;
Reduce the amount of water
imported into the neighbourhood
and also treat the wastewater
locally;

-

Design the neighbourhood with the
integration of lots of green space
and open space.43

In order to design an eco-neighbourhood,
there should be a sufficient understanding
of sustainable design practices, constraints,
existing conditions, and specifications.
Joshua states that a neighbourhood may
be orientated around public transportation,
but the main component in determining its
success is the neighborhoods’ proximity
to transit stations or stops, and also the
location of the neighbourhood with respect
to the employment and commercial and
recreational facilities.44
Overall, the eco-neighbourhood is a
component that helps to achieve an ecocity, but it is on a much smaller scale and
looks more at the neighbourhood scale.
One of the key features is the ability of the
neighbourhood to provide the requirements
of a city such as a place for employment,
recreational and also to live in. It also
accounts on the idea of local food production,
local power generation, the treatment of
wastewater locally and decreased the water
runoff.
Rudlin and Falk, Sustainable Urban Neighbourhood:
Building the 21st Century Home, 172–90.
44
Joshua Engel-Yan et al., Toward Sustainable Neighbourhoods: The Need to Consider Infrastructure interactions1,
vol. 32 (National Research Council Canada, 2005), 46,
http://isites.harvard.edu/fs/docs/icb.topic598694.files/10-09/
SustNeighborInfrastruct_Engel-Yan%20et%20al.pdf.
43
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3.1.4 Eco-Cell

The concept of the eco-cell is derived
from the theory of the biological ‘cell’ of
a living organism. In biology, a cell is the
basic structural and functional unit of all
known living things. A cell is known to be
the smallest unit of life that can replicate
independently. In addition, a cells is also
considered to be the ‘building blocks of life’.45
This concept of the eco-cell was first
introduced by Ken Yeang; a well-known
Malaysian architect, ecologist and an author
known for his signature ecoarchitecture
and ecomasterplanning. In the early stages
of the theory of eco-cell, Yeang defined
this concept to be a means of integrating
the inorganic form of the built components
with the organic landscaping.46 This was
carried out by creating a void which goes
through all the floors from the upmost to the
basement, resulting in the creation of the
essence like the cell as shown in Figure 13.47
Yeang employed the theory of the ecocell first in the master planning of the
West Kowloon Waterfront, where he used
the eco-cell as a device which allows to
provide daylighting and natural ventilation
to the inner parts of the building, bringing
“Cell (Biology),” Wikipedia, the Free Encyclopedia, August
15, 2016, https://en.wikipedia.org/w/index.php?title=Cell_(biology)&oldid=734560592.
46
Leon Van Schaik, Ecocells : Landscapes & Masterplans
by Hamzah & Yeang (Chichester, England: Wiley-Academy,
2003), 1.
47
Ibid., 8.

the vegetation from the roof down to the all
floors by using a ramp which goes around
the eco-cell. It also converts the sewerage
waste into pure water by employing
algae sewerage treatment water tanks.
This idea was further developed for a master
planning level when it was employed in the
Tianjin Eco-City. This is where each eco-cell
was designed to behave like a living ‘cell’,
meaning that the eco-cell has the ability
to be replicated either independently or
interdependent of the other eco-cell. The ecocell was designed to be the ‘Building Block of
Sustainability’ where each of this cell is a 400m
by 400m block, which has been considered
to be within a comfortable walking distance.
Some of the features that defines an ecocell are:
-

Good mix of land uses which are
based on the Transit-Oriented
Development principles;
Local and centralized facilities are
provided to serve the needs of the
residents;
The production of the energy
required by the eco-cell locally;
The emphasis on the green
transportation; and
The integration of the extensive

A 400m x 400m block
which consist of all
everyday needs.

Eco-cell
Figure 12 Ken Yeang’s competition entry for the masterplan
of West Kowloon Waterfront.

Eco-community

Figure 13 Solar
penetration through the
eco-cell.
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A combination
of 4 ecocommunity
linked together
to create an
eco-district.

Figure 14 Integration of
green infrastructure to the
inside of the building.

The idea of the eco-cell was used in the
Tiajin Eco-City, leading to the principles
being modified to be used on a master plan
level. Hence the eco-cell was developed in
a manner such that each of the cells would
be able to be linked to create a bigger
community. In this new idea, when four of
the eco-cells are linked together they create
an eco-community (as shown in Figure 14),
and when four of the eco-communities are
linked together they create an eco-district
(as shown in Figure 14).
When linking the eco-cells together, Yeang
stated that it gives the cell the ability to
introduce more green features, such as
a larger green belt/corridor, better transit
transportation connection, and also the ability
to introduce district heating and cooling.

3.2 Eco-design Measurement Tool
There are many neighbourhoods and also
buildings that are known to be sustainable.
In order to determine if the sustainability
features are effective or not, an assessment
tool has to be used in order to make a fair
comparison. For the purposes of this project,
the existing assessment tool that has been
developed by Beacon Pathway has been
employed as it focuses on the analyzing
majority of the Sustainable Neighbourhood
principles that is the key focus when creating
an eco-community.
The Beacon Pathway Neighbourhood
Sustainability Observational Tool was
influenced by the LEED neighbourhood tool
and has been made specifically for the New
Zealand context. The observational tool
focuses on:
-

Eco-district

45
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A combination of
4
eco-cell
linked
together to create an
eco-community.

green (vegetation) and blue (water)
networks to provide an endearing
living and working environment
within the Eco-cell.48

Figure 15 Section of the eco-cell at West Kowloon
Waterfront.

he accessibility to the everyday
needs;
Access to the public transportation;
Efficient use of the space and the
local environment
Protection and the enhancement of
the natural environment
Dwelling sustainability

Singapore Government, “Master Plan,” Sino-Singapore
Tianjin Eco-City: A Model for Sustainable Development,
August 26, 2016, sec. Planning Principles, http://www.tianjinecocity.gov.sg/bg_masterplan.htm.
48

Figure 16 Ken Yeang’s improvment on Eco-cell which he
used in Tianjin Eco-City and how it can be used to create
eco-community or eco-district.
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-

Diversity and resilience
Street network
Innovation and community building;
and
Quality of space.49

The sole purpose of employing this
tool is to provide comparison between
the neighborhoods and also learn the
sustainability
features
which
each
neighbourhood is employing.

With the observation tool there is a need
for a physical interaction with the site, as it
requires walking around the area to collect the
required data. For the international examples
using this tool for comparison would be hard
to make due to a lack of interaction with the
site. However, the use of the Google Maps
Street view was employed in order to give a
rough comparison of the types of buildings
in the development. In addition to this, the
project developers/architect’s website was
also used to determine the sustainable
features that they employed.
According to Beacon Pathway, they state that
the observation tool is an aid for assessment
that can be used to rethink about the
neighbourhood and to look at the way the
built environment supports the sustainable
behaviours. They declare that this tool is
not a rating system that could be used as a
rating system as in the tool, additional points
are awarded to the neighbourhood if they it
contains any local art or any other features
that helps to give it identity.

Beacon Pathway Inc, “The Neighbourhood Sustainability
Framework and Assessment Kit,” Guidelines for Using the
Observational Tool, 4 (November 11, 2014): 2.
49
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4.1 Hobsonville Point,
Hobsonville, Auckland
Hobsonville Point in Figures
Total site area: 167 hectares
Built area: 31 hectares
Commercial space: 8 hectares
Residential space: 23 hectares
Projected population: 8,000 people
Proposed dph: 18 dph

4.0 Precedents Survey

Background of Hobsonville Point
Hobsonville Point was created by the
Hobsonville Land Company to develop a
strong, vibrant community that which would
set out new benchmarks for quality and
affordable housing in Auckland. When fully
completed, Hobsonville Point is expected
to be a fully integrated urban community,
consisting of environmentally sustainable
features, schools, employment opportunities,
future proof infrastructure, good connections
with public transportation, and a mixed
typology for a mixed community.

Beacon Assessment Results
Section

Feature

Sustainability
Rating

1

Walking access
to basic everyday
facilities

4/5

2

Access to public
transportation

2/5

3

Efficient use of space
and viability of local
environment

2/5

4

Protection and
enhancement of the
natural environment

4/5

5

Dwelling
Sustainability

4/5

6

Quality of space

4/5

7

Diversity and
resilience

3/5

8

Street network

4/5

9

Innovation and
community building

2/5

Total

29/45

The construction of the infrastructures for
Hobsonville Point started in 2009, and has
opened up about 4km of harbour waterfront
for the public to use it for recreational
purposes and also community use. It has
also developed a ferry connection and
provided public transportation connection to
the city.50
Hobsonville Land Company Limited, “The Hobsonville
Point Development Project Summary: 2012 to 2017,”
September 30, 2012, 4, http://www.hobsonvillepoint.co.nz/
50
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Strengths of Hobsonville Point
Some of the strengths of the Hobsonville
Point scheme which came up when using
the Beacon Pathway Neighbourhood
Sustainability Observational Tools are:
-

-

-

-

downloads/Development_5_Year_Business_Plan_Summay_Document.pdf.

Multiple facilities which provides
everyday needs are just located
within the walking distance;
The use of boulevards and the
incorporation of green infrastructure
with the impervious surfaces creates
a excellent protection for people
walking along the street and also
creates a habitat for wildlife;
Most of the dwellings employs a
high standard of energy efficiency
for example the use of renewable
sources of heating, the use of effective
water management systems, and the
ability of all the rooms to be naturally
ventilated;
The public areas and also the
footpaths have the ability of good
passive surveillance and are easy
to access while maintaining a casual
interaction space;
The street network also is laid
out in such a way that it captures
reasonable amount of solar access
for most of the dwellings while
maintaining a good connectivity.

Figure 17 The master plan of Hobsonville Point.

Figure 18 Mixed usage building which
provides local retail opportunities.

Figure 19 Terrace Housing and also
work-from-home Houses.

Figure 20 Alternative mode of
transportation available for the residents.
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4.2 Earthsong, Ranui, Auckland
Earthsong in Figures
Total site area: 1.68 hectares
Built area: 0.67 hectares
Commercial space: 0.39 hectares
Residential space: 0.28 hectares
Projected population: 70 people
Proposed dph: 11 dph

share what they learn with others.52

Strengths of Earthsong

Beacon Assessment Results

Some of the strengths of the Earthsong
scheme that were observed when using
the Beacon Pathway Neighbourhood
Sustainability Observational Tools are:

Section

Background of Earthsong
Earthsong Eco-neighbourhood is a smallscale co-housing project which was carried
out by the members of the board and the
cooperative group of residents to promote
social relations. When the group was formed,
it had a vision of creating a cohousing
neighbourhood that would employ the
principles of permaculture. The purpose of
this proposal was a trial and to demonstrate
a more sustainable urban neighbourhood
modelm which could then be employed by
other Auckland neighbourhoods.51
The construction of the Earthsong was
completed in 2008, and one of the important
features is that it has been initiated,
developed, funded and managed by
ordinary individuals who wanted to make
a difference, to live in a more cooperative
and environmentally sustainable way and to
Earthsong Eco-Neighbourhood, “Earthsong Eco-Neighbourhood: Eco-Homes for Sale in Auckland New Zealand,”
About Earthsong, accessed July 25, 2016, http://earthsong.
org.nz/about.html.
51
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Feature

Sustainability
Rating

1

Walking access
to basic everyday
facilities

4/5

2

Access to public
transportation

4/5

3

Efficient use of space
and viability of local
environment

3/5

4

Protection and
enhancement of the
natural environment

2/5

5

Dwelling
Sustainability

4/5

6

Quality of space

4/5

7

Diversity and
resilience

2/5

8

Street network

2/5

9

Innovation and
community building

3/5

Total

28/45

Earthsong Eco-Neighbourhood and the Earthsong Centre
Trust, “World Habitat Awards 2008: Final Stage Submission
for Earthsong Eco-Neighbourhood” (Earthsong Eco-neighbourhood, 2008), 6, http://earthsong.org.nz/docs/Earthsong_
Habitat_award_7e.pdf.

-

-

-

-

Multiple neighbourhood facilities and
also public transportation are just
located within the walking distance;
The development is centralized
around a common house and the
cars are isolated to a side of the site
where they are stored;
All the houses in the development
have solar hot water systems with
all the water from the roof being
collected and stored in a water tank;
The houses have been constructed
using sustainable materials, for
example, rammed earth, untreated
macrocarpa and also timbers that
have been re-used from the preexisting buildings;
The whole development also has
allocated a space for commercial
development, which will provide
employment opportunities for the
locals once it is completed.

Figure 21 The master plan of Earthsong Eco-Neighbourhood.

52

Figure 22 The community building which
is available for the residents to use.

Figure 23 The street network which
is employed within the development.

Figure 24 The sustainable housing which
the development employs using Rammed
Earth.
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4.3 Stonefields, Mount Wellington,
Auckland
Stonefields in Figures
Total site area: 110 hectares
Built area: 46.7 hectares
Commercial space: 22.9 hectares
Residential space: 23.8 hectares
Projected population: 8,500 people
Proposed dph: 20 dph

Beacon Assessment Results
Section

Feature

Strengths of Stonefields
Sustainability
Rating

1

Walking access
to basic everyday
facilities

1/5

2

Access to public
transportation

1/5

3

2/5

Background of Stonefields
The Stonefields development is a new
central-eastern suburb; it was created to
meet the Auckland’s need for more housing.
Previously, the location of the site was a
quarry, hence it site provided a challenge as
it is lower than its surrounding.

Efficient use of space
and viability of local
environment

4

Protection and
enhancement of the
natural environment

2/5

5

Dwelling
Sustainability

2/5

6

Quality of space

3/5

7

Diversity and
resilience

2/5

Todd Property Group states that Stonefields
is designed to provide the residents with a
quality lifestyle since it form a community.
It also encourages interaction between the
residents due to its huge open spaces and
also the attractive streetscape it employs.53

8

Street network

3/5

9

Innovation and
community building

2/5

Total

Todd Property Group, “Stonefields,” About Stonefield,
accessed July 25, 2016, http://stonefields.co.nz/.
54
Todd Property Group, “Environment, Wetlands and Walking Tracks,” The Stonefields, accessed July 25, 2016, http://
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-

-

18/45

One of the special features of the Stonefields
is its emphasis on the storm-water system. It
employs the uses of the swales which have
been specially been designed to integrate
the wetland with the neighbouring Waiatarua
reserve.54
53

Some of the strengths of the Stonefields
scheme that were observed when using
the Beacon Pathway Neighbourhood
Sustainability Observational Tools are:

-

-

-

The use of boulevards and the
incorporation of green infrastructure
with the impervious surfaces creates
a excellent protection for people
walking along the street and also
creates a habitat for wildlife;
The use of the storm-water system
within the community to reduces
rainwater runoff and allows for a
thriving natural ecosystem;
Most of the dwellings employ a
high standard of energy efficiency;
for example, the use of renewable
sources of heating and the use of an
effective water management system;
The public areas and also the
footpaths creates good passive
surveillance and are easy to access
while maintaining a casual interaction
space;
The street network is laid out so that
it gets reasonable amount of solar
access for most of the dwellings while
maintaining a good connectivity.

Figure 25 The master plan of Stonefields development.

stonefields.co.nz/environment-wetlands-walking-tracks/.
Figure 26 The high density apartments
available within the development.

Figure 27 The green space available
within the development.

Figure 28 Terrace housing within the
development to increase the density.
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4.4 Bo01 Development, Vastra
Hamnen, Sweden
Bo01 Development in Figures
Total site area: 22 hectares
Built area: 17.9 hectares
Commercial space: 7.6 hectares
Residential space: 10.3 hectares
Projected population: 10,000 people
Proposed dph: 40 dph

public transportation network, ecological
buildings, and providing biodiversity for
natural life. 57
Beacon Assessment Results
Section

Background of Bo01 Development
The Bo01 development was initially
designated as brownfield and contained a
mix of landfill, shipping and car manufacturing
waste.55
Due to the growth of the city, the Bo01
Development site became a part of a
brownfield redevelopment in Vastra Hamnen.
It is a high-density mixed-used development,
which integrated aesthetics, spaces for
social interaction on various scales and also
to exhibits the sustainable planning and high
tech building technologies.56
The Bo01 development focuses on five major
objectives. These are soil reclamation, 100%
locally produced renewable energy, better
Canada Mortgage and Housing Corporation, ed., “Innovative Buildings: Bo01 Sustainable Housing Development
Malmö, Sweden,” September 5, 2005, pt. Overview, https://
www.cmhc-schl.gc.ca/en/inpr/bude/himu/inbu/upload/
Bo01-Sustainable-Housing-Development.pdf.
56
Gary Austin, “Case Study and Sustainability Assessment
of Bo01, MALMÖ, SWEDEN,” Journal of Green Buildin 8,
no. 3 (n.d.): 34.
55
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Feature

Sustainability
Rating

1

Walking access
to basic everyday
facilities

4/5

2

Access to public
transportation

4/5

3

Efficient use of space
and viability of local
environment

4/5

4

Protection and
enhancement of the
natural environment

4/5

5

Dwelling
Sustainability

4/5

6

Quality of space

4/5

7

Diversity and
resilience

3/5

8

Street network

3/5

9

Innovation and
community building

3/5

Total

33/45

Strengths of Bo01 Development
Some of the strengths of the Bo01
Development that were observed when
using the Beacon Pathway Neighbourhood
Sustainability Observational Tools are:
-

-

-

-

It provides most of the energy used
heating, cooling and lighting. It also
employs the concept of the usage of
low energy;
The different styles of architecture
employed in the location lead to the
creation of an interesting, diverse
city which invites people to walk and
spend time in the area;
It uses an open rain water
management system, allowing the
area to improve its biodiversity;
Most of the rainwater is collected
from the site and the grey water is
treated within the Vastra Hamnen
district;
The area has a biogas plant which
allows the development to convert its
organic waste to biogas. This is later
used for heating house and powering
cars.

Figure 29 The master plan of the development of the Vastra Hamnen.

Roland Zinkernage, “Bo01 City of Tomorrow,” n.d., 1,
http://www.energy-cities.eu/IMG/pdf/BO01_EN.pdf.
57

Figure 30 The high density apartment
blocks within the development Bo01.

Figure 31 The integration of the
green infrastructure with the
sidewalk.

Figure 32 Development Bo01 also
consist of mixed used building to provide
employment.
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4.5 Hammarby Sjostad, Sweden
Hammarby Sjostad in Figures
Total site area: 200 hectares
Built area: 60 hectares
Commercial space: 20 hectares
Residential space: 21.5 hectares
Projected population: 20,000 people
Proposed dph: 40 dph
Background of Hammarby Sjostad
Hammarby Sjostad is a another site in
Sweden that redeveloped a brownfield site
to create a sustainable community. Initially,
the site was a heavily industrial area, but
due to the high demand for housing, it was
seen as a good site to do redevelopment as
it was next to a harbour.58
Hammarby Sjostad is a well-planned
community, which employs a close urban
metabolism. The inhabitants carry out their
own recycling, treats the sewage locally,
produce district power, and convert the
organic waste to biogas. The main driving
factor of this development was a good public
network connection, local creation of the
energy, a decrease in water consumption,
reduction in landfill waste, and the creation
of a place for residents to interact, socialized
and work.59
reception@youngfoundation org The Young Foundation, “Hammarby Sjostad, Stockholm, Sweden, 1995 to
2015,” November 28, 2008, http://www.futurecommunities.
net/case-studies/hammarby-sjostad-stockholm-sweden-1995-2015.
59
Andrea Gaffney et al., “Hammarby Sjostad, Stockholm,
58
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Beacon Assessment Results
Section

Feature

Strengths of Hammarby Sjostad
Sustainability
Rating

1

Walking access
to basic everyday
facilities

4/5

2

Access to public
transportation

4/5

3

Efficient use of space
and viability of local
environment

4/5

4

Protection and
enhancement of the
natural environment

4/5

5

Dwelling Sustainability

4/5

6

Quality of space

4/5

7

Diversity and
resilience

3/5

8

Street network

4/5

9

Innovation and
community building

4/5

Total

35/45

Some of the strengths of the Hammarby
Sjostad that were observed when using
the Beacon Pathway Neighbourhood
Sustainability Observational Tools are:
-

-

-

-

The design was carried out to ensure
high quality of public spaces and
good environmental performance
from the buildings;
The development employs a close
urban metabolism, which allows
the development to improve the
environment,s biodiversity;
Most of the rainwater is collected in
water tanks, which decreases the
site’s storm water runoff;
The heating, transportation and
waste collection systems were
integrated in tandem to decrease the
amount of energyused;
The area also has a biogas plant
which allows the development to
convert its organic waste to biogas,
later used for heating houses and
powering cars.

Figure 33 The master plan of Hammarby Sjostad development.

Sweden: A Case Study,” Urban Design in Planning, (2007),
http://www.aeg7.com/assets/publications/hammarby%20
sjostad.pdf.
Figure 34 The use of high technological
solar panels on the apartment block.

Figure 35 The integration of the
blue infrastructure with green
infrastructure.

Figure 36 The use of green modes of
transportation within the city.
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4.6 Summary of Precedents
From the study of the precedents above,
it can be seen that several successful
sustainable principles were employed to
make a community sustainable. These
include features that could be used in the
eco-cells.
The main principle that arose is the use of a
central green space. This is strongly displayed
in the Earthsong Eco-neighbourhood, where
the whole development is oriented towards
the central green field. This consists of a
major circulation route, the storm water
retention pond, open space for farming and
acts as a socializing area. This principle
can also be seen in the Hammarby Sjostad.
Since this proposal consists of a high-rise
development, each of the buildings has
been provided with a courtyard, this acts
as a social space in both residential and
commercial buildings. According to Farr,
when an open space is located within a
three minute walk from any residents, it
has two major advantages. First of all, it
increases the value of the price of the house
and secondly, parks and open spaces help
to contribute to a more liveable community.60

which has been successfully displayed in
most of the international precedents. This is
the most important feature towards helping a
neighbourhood to become sustainable.
Finally, the third principle employed in the
international precedents is that the streets
are given different hierarchies. This is
important because this helps to create a
green infrastructure network which helps
to improve the biodiversity. The New York
City Department of Transportation states
that improving the access of people to the
site either by bike or by improving transit
connectivity can help local retail. Additionally,
including the vegetation into the streets helps
to create a more inviting and pedestrianscale environment that encourages the
people to stay and stroll.61

Figure 37 The first built Living Machine which was designed
by John Todd which is now being used all around the world.

Some of the other precedents I studied are:
-

Tianji Eco-City;
Self-Sufficient Town at Henna,
Finland;
Regen Village; and
Living Machine by John Todd.
Figure 39 Master plan of the Self Sufficient Town at Henna, Finland.

Alongside the use of a central green space,
a second principle that has been employed
is the use of a circular urban metabolism,
Douglas Farr, Sustainable Urbanism: Urban Design with
Nature (Hoboken, New Jersey: John Wiley & Sons, 2008),
169.
60
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Commissioner of the New York City Department of Transportation, “The Economic Benefits of Sustainable Streets”
(Department of Transportation, n.d.), 8, http://www.nyc.gov/
html/dot/downloads/pdf/dot-economic-benefits-of-sustainable-streets.pdf?epi-content=GENERIC.

Figure 40 Render showing how the Building at Tiajin Eco-City are integrated with the Green
Infrastructure.

61

Figure 38 The Circular Hakka Houses at Regen Village
which allows to grow vegetables within the house.
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Those four categories are:
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Auckland Council, “Auckland Now and Into The Future.”
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Accessibility to a Central Green Space:
This idea of the central space comes from a
study of the precedent’s study. The reason
behind having a central courtyard is to
demonstrate of principle on how the green
spaces could be used to improve the quality of

Access to variety of public transportation
choices:
An eco-cell would also provide the people
with a wide range of transportation types,
meaning they could choose to walk, cycle,
and even use a transit vehicles around the
neighbourhood. An eco-cell also includes
a good connection to a transit service
to adjacent eco-cells and also regional
destinations. Within the eco-cell, the streets
consist of sidewalks on both sides of the
street, with the majority of the street network
designed for a maximum automobile speed
of 50 kilometers per hour. The street network
also becomes the transit corridors within an
eco-cell that allows to supports most of the
utility infrastructure while providing wildlife
corridors linking habitats within and across
the region.
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1. Accessibility to a central green
space;
2. Diversity of building opportunity and
choice;
3. Self-sufficiency in key energy
resources; and
4. Access to a variety of public
transportation choices.

Diversity of building opportunity and
choice:
The eco-cell would create a community that
would meet one’s daily needs and also one’s
needs over a lifetime. This community is a
place where most of the needs can be met
within walking distance. In order to achieve
these short-term and long-term needs in an
eco-cell, it needs to include different varieties
of land uses, building types, and dwelling
types. The different varieties of building types
and dwelling types will serve the different
needs an individual has over their lifetime.
For example, when a young couple moves
out of the family home, they often start of
by renting a small, low cost apartment. As
their economic status improves, they move
up by renting a better apartment or even
buying a home for themselves. Having a
variety of land use and building type allows
the occupants to achieve a high quality of life
without needing a car to achieve it and at the
same time creates a universal independence
at the opposite ends of the age spectrum.
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5.0 Design Process

This could be carried out by improving
the theory behind the eco-cell, which
was originally designed by Ken Yeang, to
incorporate a framework suitable for use in
the Auckland region. In order to understand
the concept of the eco-cell, the four different
categories that makes up an eco-cell needs
to be explicated.

Self-sufficiency in key energy resources:
With the increase in density within an eco-cell
compared to that in typical Auckland suburbs,
the eco-cell would be able to integrate
sustainable design into the density. This is
because the medium to high density and
different typology of the buildings allows the
eco-cell to employ and also support different
modes of producing renewable sources of
energy, such as solar energy, wind and biodigesters, thus helping to reduce the carbon
generation, the ecological footprint and the
energy consumption of the eco-cell.
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As stated previously the main intention of
an eco-cell is to help Auckland during its
expansion to accommodate an increase
in population, and also to help Auckland
achieve to reach its vision of “the world’s
most liveable city”.62

the neighbourhood of the eco-cell; to improve
the green infrastructural network within
the eco-cell; to preserve the ecology and
biodiversity; and also to improve the microclimates of the site. In addition to the benefits
that a central green space gives, the central
green space within the eco-cell would consist
of a green machine that would allow the ecocell to produce sustainable energy and also to
provides the community with a space where
children could play and have fun safely.

Pr

5.1 Brief

Figure 41 The Image Showing the Four Major Categories which an Eco-Cell is made of and also the features and the benefits
which those Categories.
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5.2 The Proposed Grey
Infrastructure
One of the important aspect of the master
plan is the grey infrastructure as they address
safety and also the mobility. In an eco-cell,
the types of streets that are employed are
different compared to the current designs of
the roads that are being used in the Auckland
region. The different types of streets being
employed promotes walkability, cycling and
helps to link the different green infrastructure
to create a network.
There is a total of three different type of
streets which would be used within the ecocell. They are:
-

Shared Streets;
Neighbourhood Streets; and
Residential Boulevard.

Shared Streets
The first type of the street is the shared
street. This is where the barriers between
cars, pedestrian and cycling are removed
and they share the road respective to each
other. This has already been started to be
employed within the CBD of Auckland City
and it has been showing wonderful benefits.
Some of the benefits of this type of the
streets are that the cars speed decrease by
25%; it helps to improve the quality of life as
the amount of foot traffic increases adding
to make an liveable street; the noise and
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pollution decreases; and it helps to boost up
the retail and property value.
The proposed shared street design as
shown in Figure 42, is slightly different
from the typical design. The difference
on the proposed design is the addition of
green vegetation along the both side of the
road which would help to create the green
infrastructure network and also provide
opportunity to use the space for community
farming or gardening.
This type of street you be used in the
proposed eco-cell design as a street which
would link the house, apartment to the
neighbourhood streets.
Neighbourhood Streets
The second type of the street is the
neighbourhood street. This is the type of
street that has been used as the major roads
in Auckland region. This type of the road
consists of footpath, cycle lane, and road for
cars. With the current design, it consists of
some faults which has been noticed by the
author as a road user. Some of the faults
are that the pedestrians don’t feel safe while
walking next to cars passing by at a high
speed.
Due to this reason, the proposed
Neighbourhood type of street, seperates the
pedestrians from the road by introducing a
region of green space between the footpath
and the road as shown in Figure 43. Some of

the benefits of this type of streets are that it
creates a safer walking environment for the
pedestrians; it creates a pleasant walking
environment; creates shading during sunny
weather; and also it helps to improve the
value of the residential, retails and the
commercial space.
This type of street would be used as a
“ring” road which would be used to link the
traffic coming from the shared street to the
Residential Boulevard.
Residential Boulevard
The third type of the street is the residential
boulevards. This type of street has been
started to be used in the new communities
which has been developed from which one
of the example is the Hobsonville Point
Road. From the experience of using this
type of street as a pedestrian, some of the
positive impact that this street provides are
the feeling of being safe. This is achieved
by the usage of the trees which works as a
wall and separates the pedestrians from the
cars. Another advantage of this type of road
is that it improves the green infrastructure
network of the community as it is used to link
the green parks and spaces together.
In the eco-cell, the residential boulevard has
been used as the major road which connects
each eco-cell and also the road which gets
connected to the “ring” road.

Figure 42 The images showing the plan (top), section
(middle) and a render (bottom) of a Shared Street.

Figure 43 The images showing the plan (top), section
(middle) and a render (bottom) of a Neighbourhood Street.

Figure 44 The images showing the plan (top), section
(middle) and a render (bottom) of a Residential Boulvard.
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5.3 Programmes of an Eco-Cell

For this project, the eco-cell explores most
of the functions that are required to fulfill the
daily needs of an individual. This would help
to reduce the need for travel to meet the daily
needs. The programmes would specifically
consist of:
-

-

Multiple range of housing types
such as standalone house, terrace
housing, work-from-home housing,
and apartments;
Commercial building;
Retail facilities;
Community facilities;
Medical facilities;
Exercise and gym facilities;
Public transport building;
Biomass plant;
Community farming area and
community parks;
Living machine.

Varieties of House.

Medical Facilities.

Gym Facilities.

Public Transport.

Biomass Plant.

Local Farm.

Commerical Facilities.

Retail Facilities.

Community Building.

Living Machine.

Figure 45 The program of the Eco-Cell.
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5.4 Initial Planning of Eco-Cell

Figure 46 Image above - Step 1 - A central
Green Park/ Space is where the most of the
circulation and also the community farming
would be carried out.
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Figure 47 Image above - Step 2 - The central
Green Space is connected to the main road
using a residential boulevard type of street.
This creates four major blocks.

Figure 48 Image above - Step 3 - a
secondary ring road is then created using
the Neighbourhood Street to break down the
massive block and also to create a perimeter
Green Infrastructure Network which would be
integrated with the building design.

Figure 49 Image above - Step 4 - The block is
further broken down to smaller blocks, which
allows the eco-cell to incorporate passive
features and also helps to create a street
network that allows the residents to choose a
shorter walking route to the nearby facilities.

Figure 50 Image above - Step 5 - After the street
network has been laid out, the central park is then
connected with Green corridors, that leads out in
all four direction to the outer part of the eco-cell.

Figure 51 Image above - Step 6 - The next step is to give the
mass blocks some building programmes. This is given using
the principles from the precedents. Those are that the central
buildings around green space and the four major roads are
highly densed.

Figure 52 Image above - Step 7 - The final step is to give the building
height and create a variety of different typologies for the houses, retail, and
commercial spaces available.

A Eco-Community Design

49

5.5 Plan and Analysis of Eco-Cell

Medical Facilities.

Gym Facilities.

5.6 Summary of Eco-Cell
Framework
From the above exploration on the factors
which helps to create the framework are:
-

Varieties of House.

-

Community Building.

Retail Facilities.

Living Machine.

-

the central courtyard/ green space
which consist of the living machine;
the green infrastructure corridor
which goes from the central courtyard
to the outer side of the eco-cell;
the high density dwelling on the central
of the eco-cell and decreasing as the
edge of the eco-cell approaches;
connection of the residential blocks
to a community farming area; and
the ring road within the eco-cell which
helps to create a street network and
also allows to link green spaces
together.

Commerical Facilities.

Local Farm.

Biomass Plant.

Figure 53 Image above - The master plan of the Eco-Cell.
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Public Transport.
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6.1 Site

Some of the figures of the test site are:

With the selection of a test site, a functional
approach and the typical features to the site
with other suburbs is needed. Some of the
aspects which is needed to be considered
to be known as a typical aspect of Auckland
suburbs are:

Total site area: 30.5 hectares
Number of dwellings: 393 dwelling
Current density: 12 dph
Current population: 820 people
Current green space area: 2.5 hectares
Current imperious surface area: 5.8 hectares

-

6.0 Test Site Analysis

-

high dependancy on private vehicl;
poor connection to public
transportation;
high traffic
lack of space for social activities;
less job opportunities within the
suburbs; and
poor green infrastructure
connection.

6.2 Site Description
The site was choosen using the above
guideline which indicates the problems
which are typical to the site in any Auckland
suburbs. The site selected to check the
feasibility of the eco-cell is located at the
suburb of Mount Roskill which is controlled
by the Puketapapa Local Board. The site
consist of more of the residential end of the
Mount Roskill which starts from John Davis
Road and to the junction of Ellis Ave and then
to the the White Swan Road and heading
towards Richardson Road leading towards
the Southern Western Motorway. This area
is shown on Figure 54 which is highlighted
in red.
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The Auckland Region.

The Test Site Area.

Figure 54 Location of the test site in Auckland Region which
is highlighted in red.

The Mount Roskill Region.
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6.2.1 Site Analysis Area

The major
streetscape
employed within the
study area.

The secondary
streetscape which
is also found for just
few meters.

The majority of the
houses being highly
dependent on the
private vehicle.

The retail building
stock which is
located within the
site

The current building
stock are mostly 1
- 2 storey detached
dwellings.

The current green
infrastructure within
the site which is
hardly used due to
security problems

Figure 55 Images of the red and green infrastructures, building typology and unusable park as it is today.
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One of the crucial element on a master
planning is to determine on what happens
to the neighbourhood when a development
is carried out. Due to this reason the image
on the left shows the test area, highlighted
in red, and also the neighbouring building
on the opposite side of the street, which is
highlighted in yellow.
The major reason for this addition on the
analysis is because after the development
the streetscape changes and also we as
designers also need to consider how the
design would look and also merge with the
surrounding.
When looking at the test site in figures it
measures about 530m on the Richardson
Road, 620m on the John Davis Road, 607m
on the Ellis Ave, and 590m on the White
Swam Road.

Figure 56 Figure and gound drawing of the test area.
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6.2.2 Draft and Proposed Unitary Plan

The March 2013 draft Unitary Plan for the
test area suggest that the usage would be
changed from “Single dwelling traditional
site” to “Mixed Housing Suburban” as
shown in figure 57.

The proposed Unitary Plan for the test area
suggest that the usage would be changed
from “Single dwelling traditional site” to
“Mixed Housing Suburban” as shown in
figure 58.

This is where the density is to be maintain
in a moderate level and major intensifaction
wouldn’t be carried out. In this area, the
developments are mostly allowed two
storey detached and attached dwellings.

This is where the density is to be maintain
in a moderate level and major intensifaction
wouldn’t be carried out. In this area, the
developments are mostly allowed two
storey detached and attached dwellings.
However, i believe that the neighbourhood
should be converted to mixed usage so
more retail and commerical spacce could
be introduced. This would help in removing
the dependency of the people from the
cars.

Figure 57 March 2013 draft of the Auckland Unitary Plan.
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Figure 58 Proposed Auckland Unitary Plan.
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6.2.3 Current Hierarchy of Streets

6.2.4 Current Building Conditions

One of the way to understand the street
grid currently being employed are by
understanding the hierarchy of each street.
The streets within the test site could be
broken down into five different category.
They are:

In order to understand how sustainable the
current dwelling are. A critical analysis was
carried out on all the dwellings with the test
area and ranked them on which category they
fall to. Those categories are:

-

-

high street;
secondary street;
residential street;
cal-de-sacu; and
pedrestrian street.

The image on the right shows the street
network which are being employed currently.
According to the knowledge around, breaking
the streets into hierarchy loses the ability of the
neighbourhood to be walkable as it looses the
connectedness; and also it doesn’t gives the
pedrestrians the different options to navigate
through the site.

Figure 62 Example of a good or newly built house within the
test area.

High Street

Figure 59 Example of a High Street which looks the same
ase the secondary street and also residential street.
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good or newly built;
averagely mainatained; and
poorly maintained.

Secondary Street

Residential Street

Cal-de-sacu

Figure 60 Image showing the five different hierarchy of streets which are employed within the test site.

Pedrestrian Street

Good or newly Built

Averagely Maintained

Poorly Maintained

Study Area Outline

Figure 61 Image showing the current building conditions.

Analysis Area Outline

Figure 63 Example of a poorly maintained house within the
test area.
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6.2.5 Building to Site Ratio

6.2.6 Current Green Infrastructure

One of the factor which determines the
sustainability of a dwelling is also the
amount of site coverage it has. It is said
that if a building has high site coverage
and less density then it is considered to be
wasting alot of space which could be used
for cropland.

Green infrastructure are on of the major
component which leads to sustainability.
However, this needs to be linked together as
a network. Currently the green infrastructure
within the test site are all isolated with
each other. This leads to the limitation on
the biodiversity of the site and also it can’t
be used to provide a encouraging outdoor
physical activity area..

With the test site there are majority of the
building which uses up to 26 - 50% of the site
or higher, as shown in figure 61, is said to
be wasting land space which would be used
efficiently.

Figure 64 Image showing the dwelling with high building
to site ration but is said to be unsustainable due to the low
density.

Figure 65 Image showing the dwelling and their ratio of site usage.
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Figure 66 Image showing the current green infrastructure located within the test area.
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6.3 Current Consumption Data
In order to determine the current consumption
data for test area, the overall figures from the
Puketapapa Local Board has been used due to
the unaviability of the data for just the spacific
area. The population of the Puketapapa
region is approximately 50,781. The test area
consists of 820 people, which is 1.61% of the
Puketapap region

Puketapapa Region in Figures
Total area of Puketapapa Region: 9,500
hectures
Population of Puketapapa Region: 50,781
Total area of test site: 30.5 hectures
Number of dwellings: 393 dwelling
Current population: 820 people (Average
per household: 2.1)
Percentage of population in relation to
Puketapapa population: 1.61%

Inputs
Water (Renewable, locally
sourced)
(485L per dwelling per
day is the average for
Puketapapa region)
Energy Consumption (Non
– renewable, sourced from
outside the Puketapapa
boundries – Residential
region)
Electricity

173,630L per day
(485 x 358)

Petrol (Non – renewable,
sourced from beyond the
cities boundaries)

67,831 kWh/yr
(4,583,188 x 1.48%)

(4,583,188kWh/yr is the total
consumption of Puketapapa 31,912 kWh/yr
region)
(2,156,216 x 1.48%)
Gas

Output

Fuel (Residential Energy
Consumption)

(61,439L per year is the
consumption of Puketapapa
region)
Diesel (Non – renewable,
sourced from beyond the
cities boundaries)
(15,385L per year is the
consumption of Puketapapa
region)

909.3L per year
(61,439 x 1.48%)

227.7L per year
(15,385 x 1.48%)

Waste (kerbside)
(The average for Puketapapa region is 128kg per
person per year)
Transfer Station (57.95%)
Landfill (42.05%)
Green house Gases
(Estimated at 1,337.84
tonnes of Carbon Dioxide
equivalent per year for
Puketapapa region)

96.77 tonnes/ yr
(756 x 128)
56.08 tonnes/ yr
40.69 tonnes/ yr
19.8 tonnes
(1,337.84 x 1.48%)

(2,156,216 kWh/yr is
the total consumption of
Puketapapa region)
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7.1 Master Plan Concept 1
From the above analysis on the test area the
special features, characterlistics and also
the currently hierarchy of the streets was
preserved during the process of denisfing
Mount Roskill using the ideology of eco-cell.
The initial approach of the application of
the idea of eco-cell was directly placed on
the test site to determine the effectivness
of the eco-cell without changing any of the
framework.

7.0 Design Outcome

Due to the size of the test site being irregular
rectanglar size, this exploration consisted of
two full eco-cell and with two half eco-cell as
shown in figure 66.
This exploration of the direct application of
the eco-cell idea revealed multiple strengths
of the idea and also multiple weakness.

-

that none of the current infrastructures
would be able to be used or
maintained; and
that with this proposal some of the
residentials started to form their own
community instead of being part of
the eco-cell (as shown in Figure 64)

Some of the strengths of this explorations
were:
-

-

that the location where the all ecocell meets, it creates a large green
space/ public parks which the public
could use for multiple activities and
also social gathering space (as
shown in Figure 65;
that most of the highly densified
dwelling consisted of communal
farming area.

Some of the weaknesses of this explorations
were:
-

-
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the roads. The straight roads instead
of being a feature which provides
safety could become dangerous for
the pedestrians as drivers turn to
speed up in such road conditions;
the location of the retails. Due to the
amount of retails which this proposal
looks at there could be a chance
that they might not be able to be
sustainable to run as the density of
each eco-cell isn’t sufficient enough
to support multiple retails;

Figure 67 Image on the left, indicates the different
communities which started forming when multiple eco-cells
were linked together.
Figure 68 Image above, highlights the green space and
public parks which forms after linking two or more eco-cell
together.
Figure 69 Image on the right, indicates the 2 eco-cell and
also 2 half eco-cells.
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7.2 Master Plan Concept 2
From the above exploration, the devision of
the site to 2 full eco-cell and 2 half eco-cell
wasn’t maintaining the principles of the ecocell. This is because when the eco-cell is
divided into halves, the idea of central green
space/park is lost.
Hence for this exploration, the main
differences is the devision of the eco-cell
and also reusing the majority of the grey
infrastructure while maintaining the current
green infrastructure.
The size of the eco-cell in the framework is
400m by 400m but for this exploration the
site and grey infrastructure has been used to
determine the size of each eco-cell.
This was carried out while keeping in mind
the principles of the eco-cell. This was
carried out by firstly, expanding the Cal-desacs to a residential street. This helps to
improve the connectivity and also provides
options for the pedrestians for walking.
Due to the steep typology the eco-cell 1
qhich is located on the corner of Richardson
Road and White Swan Road, this ecocell becomes a special example where it
wouldn’t be able to become fully sustainable
and complete. Hence this eco-cell becomes
a retail, commerical and public transportation
hub.
From this exploration of conserving the
majority of the grey infrastructure within the
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eco-cell idea revealed multiple strengths of
the idea and also multiple weakness.
Some of the weaknesses of this explorations
were:
-

-

-

the idea of the street connection
to the centre of the ring road has
been lost leading to plenty four way
intersection;
the idea of clear central green space/
park has been broken down by the
grey infrastructure hence the idea of
having living machine gets affected;
and
the perimeter road of the ecocell creates a straight road which
could become dangerous for the
pedestrians as drivers turn to speed
up in such road conditions.

Some of the strengths of this explorations
were:
-

-

the idea of having multiple small
parks spread around the eco-cell
that is connected with the green
streets instead of the long green
corridor running from the central
green space/ park helps to provide
more social space which is secure;
the retails being located on the edge
of the eco-cells in order to serve the
four eco-cells to sustain itself;

Figure 70 Image on the left, indicates the major roads which
are made by upgrading the majority of the existing.
Figure 71 Image above, highlights the green space being
broken down by the using of current green infrastructure as
the major road to link the park to the outer.
Figure 72 Image on the right, indicates the division of the
eco-cell while maintaining majority of the grey infrastructure
and with respect to the current green infrastructure.
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Retail Facilities.
Office Facilities.

7.3 Master Plan Concept 3

Apartment/ Mixed Use Blocks.

Development from previous concept:

Community Building.

-

-

-

-

Terrace Housing.

The devision of the eco-cell has
been slightly changed in order to
breakdown the road and maintain
the framework.
The ring road has been used to form
the central green space which also
accommodates the apartment blocks
surrounding it.
All the retail has been moved to the
edge of each eco-cell, so that the
retails could sustain itself due to high
population it serves.
The
bio-digestor
has
been
incoperated with the living machine.

Existing Building.
Transport Hub.
Living Machine.

Some of the strengths of this explorations
were:
-

-

All the houses, apartments, and
commerical spaces have easy
access to the public space which
helps to increase liveability.
This concept maintains some of the
existing houses in the eco-cell 1.
That the roads had better connectivity
which would allow the pedrestrians
to have plenty route options.

Figure 73 Image on the right, shows the masterplan of the
test site.
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Figure 74 Image above, highlights the three different types of street used.
Orange Dots - Residential Boulevard.
Blue Dots - Neighbourhood Streets.
Red Dots - Shared Streets.
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Figure 75 Image above, highlights the major green space (light green dots) which the
public could use and also the linkage of the parks to each other (dark green dots).

Figure 76 Image above, highlights the living machine which
is located in the centre of the central green space.
Figure 77 Image on the right, indicates the division of the
eco-cell while maintaining majority of the grey infrastructure
and with respect to the current green infrastructure.
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Figure 78 Image on the right, massing plan of the test area
which would be designed in detail.
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7.4 Building Design Exploration

7.4.2 Linkage to Central Green Space

-

7.4.1 Formal Consideration

One of the main feature of this site is the easy
access to the central green space. It has
been said by Parallelus that an easy access
to a green space has multiple benefits for
the residents. Some of those benefits are:

-

In order to achieve the vision of the Auckland
City to become “the worlds most liveable city”,
just the sustainable neighourhood master
planning isn’t enough. The buildings which
are built within the neighbourhood should
also be sustainable, low carbon usage, and
also incorporate the other passive features
which are currently in the market.
For the selected apartment buildings within
the section from the eco-cell that is going to
be designed in detailed (as shown in figure 78)
has to occupy the following features:

-
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Good connectivity to the central
public space;
Provide a space for communal
farming;
Provide various type of apartment
to cater for residents of all ages and
from every stratum of society;
Collect rain water and use for human
consumption;
Use different methods to generate
energy;
Create environment which helps
to improve liveability of the
neighbourhood;
Also is connected to the living
machine in order to reduce the
sewage from the neighbourhood.
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-

Promotes better health;
Reduces stress level;
Allows residents to be part of more
physical activities and better mental
health;

-

Decreases depression through the
attractiveness of the environment;
It provides better habitation for
human and wildlife; and
Preserves regional ecosystem.

For the development of the apartment block
with the access to the green space, the
atmosphere aimed to be achieved is as
shown in figure 79 which has been inspired
from the Mandawork’s first-prize Vaasan
Raviradan master plan entry in Vaasa,
Finland.

7.4.3 Communal Farming

The concept of the communal farming in a
urban context isn’t a new phenomenon, this
idea has been going around most cities who
are heading to a eco-city. The main reason
behind this shift is because:
-

-

It decreases the need to transport the
food from outer region of the city;
It helps to attract the farmers into
the city to improve their livestyle and
also allows the local to be involved

-

into farming;
It also helps to decrease the
ecological footprint of the city;
It acts as a drainage surface for the
water which comes from the urban
fabric;
Is a element required for circular
urban metabolism.

For the development of the green space,
the idea of providing farming space within
the building and also the green courtyard
would be used. This idea has been inspired
from a private garden (as shown in figure 80)
which was created by Arterra Landscape
Architects and also from the ideas of verticle
forests (as shown in figure 81) which was
designed for Asian retirement communities
in Singapore.

Figure 79 Image on the pervious page, the use of public
parks with the apartments blocks in a competition for
Vaasan Raviradan master plan in Finland.
Figure 80 Image on the top left, is the incorporation of the
greenery with the apartment block which is designed for
Asian retirement communities in Singapore.
Figure 81 Image on the left, the use of private garden which
is designed by Arterra Landscape Architects that is being
used for small vegetables farming.
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7.4.4 Living Machine

7.4.5 Variety of Apartment Type

Living Machines are ecologically-based
wastewater treatment facilities which are
usually built within a green house.
With the usage of living machine, it gives the
community the opportunity to use its own
waste to create local green space, produce
clean water that could be reused within the
community.
This idea of using plants create a living
machine was first by John Todd as shown in
figure 83.
Figure 82 Image bellow, shows the four stages of living
machine.
Figure 83 Image on the right, is the living machine which
was design by John Todd.

Figure 84 Image above, plan and axonomatric view of a 1
bedroom apartment with a balcony space which would be
used for farming.
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Figure 85 Image above, plan and axonomatric view of a 2
bedroom apartment with a balcony space which would be
used for farming.

Figure 86 Image above, plan and axonomatric view of a 3
bedroom apartment with a balcony space which would be
used for farming.
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7.4.6 Internal Planning

Communal Farming Area
3 Bedroom Apartments
1 Bedroom Apartments
Figure 87 Image Showing the floor plate of the Apartment
Building.
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2 Bedroom Apartments

Figure 88 Section through the Apartment Building and showing the site.
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7.5 Developed Design
7.5.1 Energy Efficiency

With the circular urban matebolism, one of
the requirment/ feature of the concept is
to produce its own energy to decrease the
dependence to the main grid. Hence the
apartment block also incorporates the usage
of energy efficient designs. Some of those
features are:
-

-

-

-
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The usage of louvers and overhangs
to avoid the high angle sunlight
coming into the apartment space and
also do reflect those light deeper into
the apartment;
The use of double skin facade on
the north and east sides to naturally
ventilate the apartment during
summer;
The use of air within the double skin
facade as a berrier during winter to
avoid heat loss from the apartment;
The use of vegetation on the ground
floor where the vents for the double
skin facades is. This allows to clean
and cool the air which enters the
space between the double skin; and
The use of the concrete floor on the
most habitat rooms of the apartment
such as bedroms, lounge and
kitchen.
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Figure 89 Image above, showing the use of louvers to
bounce the sunlight deeper into the apartment.

Figure 90 Image above, showing the use of double skin
facade to naturally ventilate the apartment during summer.

Figure 91 Image above, showing the use of air trapped
within the double skin facade as a berrier to prevent heat
loss.

Figure 92 Image above, showing the use of green
vegetation on the ground floor where the vents of the double
skin facade is located to clean and cool the air which enters
the double skin facade.

Figure 93 Image above, showing the use of concrete floor
as thermal mass to store the solar heat during the day and
use the heat gained for heating at night.
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7.5.2 Water Collection

7.6 Eco-Cell Implication Timeline

Water is the crucial element of a
neighbourhood, and in Auckland region
majority of it comes from outside the Auckland
region. This leads to high investment on the
infrastructure which are required to transport
the water to the neighbourhood.

The implication of the eco-cell principle is a
50 years process. This breakdown can be
seen timeline which is the figure 95.
During the first five years, there would
be couple of the houses which would be
replaced with the terrace housing and even
the apartment blocks. During this time, the
spaces allocated for the parks and green
space would also be started. There would
also be a better connection of the public
transport which would allow people to start
to be dependent on the public transport
infrastructure.

In a circular urban metabolism, water is a
element which is stated to be collected and
stored within the site. Hence the apartment
building has the ability to collect the rainwater
from the roof and then store it in the water
tanks which could be later used for the
watering the crops, cleaning cars, flashing
the toilet, and for human consumption.

During the period of five to ten years, the
two wind turbines would be installed and the
living machines would be near completion.
During this time more retail owners and
also commercial owners would head
towards work-from-home concept and the
programmes of the eco-cell would increase.

For the design, the water from the apartment
roof and the impervious surfaces is carried
to the water storage tank which is located on
the basement of the apartment block.

By the twentieth year of the development, all
the four wind turbines would be commpleted
and the people would also start to depend on
the public or green modes of transportation.
Figure 94 Image on the left,showing the why the rain water
collection system would be connected to the apartment
building.

By the thirtieth to fiveieth years, the eco-cell
would be fully independent and would be
producing its own energy, treating its weaste,
and provide better livestyle for the people.

Figure 95 Image on the next page,showing the timeline of
the implication of the eco-cell framework into the test site.
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7.7 Data Comparision

Existing Data

To ensure that the implication of the eco-cell
frame works, one of the manner to check its
feasibility is by analysizing the existing site
data with the new data wich woulc come
from the proposed implication.

1. Density		

-

12dph

1. Density		

-

25dph

2. Public Space

-

2.5 hectares

2. Public Space

-

7.3 hectares

The following six data would be used to
compare the existing conditions with the
new proposal:
-

Density;
Public Space;
Water Consumption;
Energy Consumption;
Waste output;
Food

Proposed Data

3. Water Consumption 173,630L/day
(Sourced from Outside the area)

3. Water Consumption (Sourced Locally)

180,000L/day

4. Energy Consumption 67,831kwh/yr
(Sourced from Outside the area)

4. Energy Consumption (Sourced Locally)

67,831kwh/yr

5. Waste output
96.77 tonnes
(Treated Outside the Region)
6. Food Grown

-

n/a

Existing Design

Proposed Design

Food

Food

5. Waste output
4.00 tonnes
(Treated Outside the Region)

Public Space

Public Space

6. Food Grown

Waste Output

Waste Output

-

90%

Water Consumption

Despite the proposed data on the water
consumption, energy consumption, waste
output and food is an estimate, there are
high chances that those figures could be
less since the eco-cell can generate power
using wind turbines, and the living machine;
the water being collected from the roof and
imperivous surfaces; and also has the space
for growing own food.

Mount Roskill

Energy Consumption

Water Consumption
Energy Consumption

Figure 96 Image above shows the comparision of the existing design and the proposed design.
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8.1 Concluding Remarks

8.2 Further Development

The aim of this project was divided into two sections. Firstly, the primary aim of this project was
to design the framework of a eco-cell which could be employed in any typical Auckland suburbs.
Secondly, the feasibility of the framework of the eco-cell was tested on the test site located in
Mount Roskill.

We all know that as the time progress, and more technologies and intervensions are carried out, the framework of the eco-cell could be made more
sustainable and even lead to be off the grid and create its own energy, manage with its waste, and even promote better life style opportunities.

The first objective of this research was to analysis the developed culture of Auckland and how it
became a reality. This was folllowed by the analysis of the need of a high density area and how
could they help to achieve sustainability.

This is one place where the framework of the eco-cell could be improved over the time. In addition to this, I believe that more sustainable features
could be implied within the apartment block as they are been introduced.
With the help of the Auckland Transport, if the location of the Public Transportation Routes could be changed so that it would cross the center of
the eco-cell, this could help to support the retails located within the eco-cell and also help to promote green modes of transportation.

The research which was carried out by literature and also by analysising the precedents
determined that the cities are turning to walk towards sustainability. This review also helped to
determine that the use of eco-cell orginally designed by Ken Yeang would be the best solution
and device for Auckland Region that could help to achieve Auckland’s Future vision.

8.0 Conclusion

Hence the framework of the eco-cell was redesign using the two major principles. They are the
principles of walkable neighbourhood and the principle of green urbanism.
Upon the explorations on the redesigning of eco-cell idea to suit the Auckland culture. I believe
the eco-cell consists of majority of the sustainable features which are currently in the market.
When this was applied to the test site, the framework was able to achieve its aims. Those were:
-

to create a integrated and vibrant community;
create a diversity of jobs, recreational activities, and residential types; and
to lead to carbon neutrality.

In addition to those aims stated above, the interconnection of the passive features with
the building has been shown in the concept of apartment block that is linked to the living
machine. This demostrated on how those features would work together to make the eco-cell
sustainable.
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Apartment Block 1 - Ground Floor Plan
Scale 1:200

Apartment Block 1 - First Floor Plan
Scale 1:200

Apartment Block 1 - Second Floor Plan
Scale 1:200

Apartment Block 1 - Third Floor Plan
Scale 1:200

Apartment Block 1 - Roof Plan
Scale 1:200

Feature 1 - Vegetation used for cleaning the air.

Feature 2 - Thermal gain and thermal cool.

Feature 3 - Employment of louvers for bouncing the light deep
into the apartment.

Feature 4 - Usage of double skin facade for natural ventilation.

Feature 5 - Double skin facade used as air barrier.

Apartment Block 2 - Ground Floor Plan
Scale 1:200

Apartment Block 2 - First Floor Plan
Scale 1:200

Apartment Block 2 - Second Floor Plan
Scale 1:200

Apartment Block 2 - Third Floor Plan
Scale 1:200

Apartment Block 2 - Roof Plan
Scale 1:200

Bird’s Eye View of the Masterplan.

11.0 Final Presentation

An Eco - Community Design for Mount Roskill.
Anarchitectural project based on transforming Mountt Roskill to become more affordable, liveable, resilient and
sustainable.

Study Area Masterplan.
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Central Courtyard Plan
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Long Section
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Short Section
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